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ABBREVIATIONS USED IN THE EIA REPORT 
 
Abbreviation Meaning 

RES Renewable energy sources 

HCA Habitat conservation areas 

MP Master plan 

CHPP Combined heat and power plant with useful recovery of heat 
generated therein at the time of electricity production by transferring 
it to district heating networks  

DH District heating 

SCE Smoke condensing economizer 

EC European Commission 

EU European Union 

BAT Best available techniques 

MBT Mechanical biological treatment 

IHP Independent heat producer 

EIA Environmental impact assessment 

PEA Planned economic activity 

SPZ Sanitary protection zone 

DM Dry matter 

GHG Greenhouse gases 

NCCPE National Control Commission for Prices and Energy 

 

  



Introduction 
 
Relation between the Lithuanian heat and electricity needs and district heating infrastructure creates 
favourable conditions for the development of combined heat and power plants. Heat demand potential is not 
yet fully exploited in the major cities of Vilnius and Kaunas for heat and power cogeneration from renewable 
energy sources and other local fuel (the National Heat Sector Development Programme for 2015-2021 
approved by Resolution No 284 of the Government of the Republic of Lithuania of 18 March 2015 (Official 
Gazette, 2015, No. 2015-04339)). 
 
The  National Heat Sector Development Programme for 2015-2021 (hereinafter - NHSDP) provides for an 
additional installation of cogeneration facilities (reconstructed or new) producing energy from renewable and 
(or) local (municipal waste) energy sources with power output of combined heat and power facilities up to 
145 MW and thermal output of up to 240 MW. 
 
On 28 May 2014, the Government of the Republic of Lithuania recognized the projects of the modernization 
of Vilnius and Kaunas district heating sector by installing combined heat and power plants that use local and 
renewable energy sources as economic projects of national significance by its Resolution No 486 On the 
Recognition of Projects of the Modernisation of District Heating Sectors of Vilnius and Kaunas as Economic 
Projects of National Significance and consented to the implementation thereof by UAB Lietuvos Energija. 
 
Pursuant to the Environmental Requirements (hereinafter referred as ñRequirementsò) for Waste Incineration 
approved by Order No 699 of the Minister of Environment of the Republic of Lithuania of 31 December 2002 
(Official Gazette, 2003, No 31-1290, as subsequently amended) it is planned to build new waste incineration 
unit in the combined heat and power plant. Pursuant to paragraph 6.3 of the Requirements waste 
incineration unit is a stationary technical unit, including the entire equipment thereof, intended for the thermal 
treatment of waste remaining after the treatment in MBT facilities, which is unfit for recycling, but contains 
energy value. After thermal treatment of waste produced heat is planned to supply to Vilnius DH system.  
 
Paragraph 40 of the Directive 2010/75/EU of the European Parliament and of the Council of 24 November 
2010 on industrial emissions (integrated pollution prevention and control) also defines a waste incineration 
plant as any stationary or mobile technical unit and equipment dedicated to the thermal treatment of waste 
with or without recovery of the combustion heat generated, through the incineration by oxidation of waste as 
well as other thermal treatment processes, such as pyrolysis, gasification or plasma process, if the 
substances resulting from the treatment are subsequently incinerated.  
 
The planned Vilnius Combined Heat and Power Plant, which is planned to burn waste, meets the concepts 
and definitions of a waste incineration plant laid down in documents of the Republic of Lithuania and the 
European Parliament, and is considered a waste incineration plant. 
 
The planned economic activity means the operations conducted by a waste treatment object of national 
significance as it is defined by Resolution No 113 of the Government of the Republic of Lithuania On the 
approval of the Description of the Procedure of the Establishment of Waste Management Objects of National 
Significance and their Recognition of 2 February 2000. 
 
The process of the environmental impact assessment was started for the planned economic activity - Vilnius 
cogeneration power plant. The EIA report was drawn up pursuant to the Environmental Impact Assessment 
Programme approved by the Letter No (15.9)-A4-4691 of the Environmental Protection Agency of 28 April 
2015 (Annex No. 1), Law on Environmental Impact Assessment of the Planned Economic Activity of the 
Republic of Lithuania (Official Gazette, 1996, No. 82-1965, as subsequently amended) and Regulations for 
the Preparation of the Environmental Impact Assessment Programme and Report approved by Order No D1-
636 of the Minister of Environment of 23 December 2006 (Official Gazette, 2006, No. 6-225, as subsequently 
amended). 
 
According to Article 5 of the Law on Environmental Impact Assessment of the Planned Economic Activity of 
the Republic of Lithuania, subjects of the environmental impact assessment of the Vilnius Combined Heat 
and Power Plant include: 
 

- Vilnius city municipality administration, 
- Vilnius Public Health Centre, 
- Vilnius territorial branch of the Department of Cultural Heritage under the Ministry of Culture, 
- Vilnius county Fire and Rescue Service. 

 



Environmental Protection Agency is the responsible authority, which will make a decision on the potential of 
the economic activity. 
 
The public is informed about the EIA process pursuant to the Description of the Procedure for Informing the 
Public and Public Participation in the Environmental Impact Assessment Process of the Planned Economic 
Activity (Official Gazette, 2005, No 93-3472, as subsequently amended).  
 
  



1. General data 
 

1.1. Organizer (client) of the planned economic activity 
 
Name Lietuvos Energija, UAB 

Address ĢvejȎ g. 14, LT-09310, Vilnius 

Contact person Vigilija Cidzikienǟ 

Telephone, fax tel: (8 672) 222 45, fax: (8 5) 278 2115 

E-mail vigilija.cidzikiene@le.lt 

 

1.2. Compiler of documents of the environmental impact assessment of the 
planned economic activity 
 
Compiler of the EIA documents: 

Name Vġǰ PajȊrio TyrimȎ ir Planavimo Institutas 

Address V. Berbomo g. 10, Room 206, LT-92221, Klaipǟda 

Contact person Rosita Milerienǟ 

Telephone, fax tel: (8 46) 398848, fax: (8 46) 390818 

E-mail rosita@corpi.lt 

 
Technological solutions: 

Name Teisingi Energetikos Sprendimai, UAB 

Address Kňstuļio g. 4, LT-08117, Vilnius 

Contact person Inga Valuntienǟ 

Telephone, fax Tel: 8 655 70743 

E-mail inga@tes.lt 

 
  



1.3 Information on the planned economic activity 
 
The plan is to install a high efficiency cogeneration power plant fired on non-hazardous waste and biomass 
in Vilnius district heating system. 
 
According to paragraph 6.3 of Environmental Requirements for Waste Incineration approved by Order No. 
699 of the Minister of Environment of the Republic of Lithuania of 31 December 2002 (Official Gazette, 2003, 
No. 31-1290, as subsequently amended), a stationary technical unit, including the entire equipment thereof, 
intended for the thermal treatment of waste with (or without) recovery of the generated heat is called a waste 
incineration plant. The planned economic activity means the operations conducted by a waste treatment 
object of national significance as it is defined by Resolution No 113 of the Government of the Republic of 
Lithuania On the Approval of the Description of the Procedure on the Establishment of Waste Management 
Objects of National Significance and their Recognition of 2 February 2000. 
 
Thermal waste treatment includes incineration by oxidation and other thermal processes, including pyrolysis, 
gasification or plasma process, if the substances resulting from the treatment are subsequently incinerated. 
The concept of a waste incineration plant also includes the entire plant and its territory, including all 
incineration lines, as waste reception, storage facilities, on-site pre-treatment facilities, waste, fuel and air 
supply systems, boilers, flue gas cleaning systems, on-site facilities for treatment or storage of residues and 
wastewater, stacks, loading tools, systems and devices for controlling incineration operations, recording and 
monitoring incineration conditions. 
 
Paragraph 40 of the Directive 2010/75/EU of the European Parliament and of the Council of 24 November 
2010 on industrial emissions (integrated pollution prevention and control) also defines a waste incineration 
plant as any stationary or mobile technical unit and equipment dedicated to the thermal treatment of waste 
with or without recovery of the combustion heat generated, through the incineration by oxidation of waste as 
well as other thermal treatment processes, such as pyrolysis, gasification or plasma process, if the 
substances resulting from the treatment are subsequently incinerated.  
 
The proposed Vilnius Combined Heat and Power Plant, which is planned to burn waste, meets the concepts 
and definitions of a waste incineration plant laid down in documents of the Republic of Lithuania and the 
European Parliament, and is considered a waste incineration plant. 
 

1.3.1. Significance of the Vilnius Combined Heat and Power Plant project 
 
The Communication from the European Commission Energy 2020: a Strategy for Competitive, Sustainable 
and Secure Energy (COM(2010)639) provides for the reduction of GHG emissions by 20%, increase of the 
share of renewable energy to 20% and 20% improvement in energy efficiency by 2020.  Promoting high 
efficiency cogeneration for district heating and cooling is one of the measures provided for in the EC 
Communication contributing to the increase of energy efficiency. The subsequent Communication from the 
European Commission Energy Roadmap 2050 (COM(2011)0885) identifies tasks to be solved and examines 
methods in order to implement the set goals with one of them being the necessary reorganization of energy 
system by increasing the use of RES and local energy sources in district heating systems. 
 
In 2013, about 546 000 tne of natural gas, 42 000 tne of fuel oil and 310 000 tne of renewable energy 
sources (wood biomass and other) and about 13 000 tne of other fuel (NHSDP 2015-2021) were used for 
district heating in the Lithuaniaôs heat sector. There are about 260 small district heating systems operating in 
Lithuania, the data whereof are not itemized in the official statistics, and the amount of fuel used whereby 
totals about 40 000 tne. A total of about 860 000 - 900 000 tne of fuel was used for the production of district 
heat, and the share of renewable energy sources accounted for about 34 percent. About 165 000 tne of fuel 
was burnt in cogeneration facilities for the production of electricity, of which more than 82 percent were fossil 
(conventional) energy sources. 
 
Directive 2012/27/EU distinguishes high efficiency CHP and district heating as measures for saving primary 
energy, which is largely untapped in the union. Each Member State was obligated to carry out a 
comprehensive assessment of the potential thereof. When carrying out such an assessment in Lithuania in 
2014 proposals of the Ministry of Energy were formed, which were integrated into the draft National Heat 
Sector Development Programme for 2014 - 2020 (hereinafter - the NHSDP). The NHSD for 2015-2021 was 
approved by Resolution No 284 of the Government of the Republic of Lithuania of 18 March 2015 On the 
Approval of the National Heat Sector Development Programme for 2015-2021.    
 



The first goal of the NHSD Programme is to reduce heat energy prices and environmental pollution, giving 
priority in the balance of fuel used for the production of heat energy to renewable and/or local energy 
sources. 
 
Paragraph 1.1 of Annex 1 to the NHSDP provides for the increase in volume of local competitive electricity 
production and promoting high efficiency cogeneration in Vilnius district heating system by additionally 
installing cogeneration facilities (reconstructed or new) producing energy from renewable and/or local 
(municipal waste) energy sources. Energy production facilities may have the total installed power output of 
up to 145 MW and thermal output of up to 240 MW.  
 
Task 2 of the 1

st
 goal of the NHSD Programme provides for the reduction of pollution of heat production 

facilities and ensurance of the development of technologies that use renewable energy sources. 
 
Installation of new facilities or adaptation of capacities of the existing facilities so that they meet requirements 
laid down in the Directive 2010/75/EU is planned for this purpose.  

 
Acting as the designated executor under the Resolution No 486 of the Government of 2014 On the 
Recognition of Projects of the Modernisation of District Heating Sectors of Vilnius and Kaunas as Economic 
Projects of National Significance (hereinafter - the Resolution), Lietuvos Energija, UAB is implementing the 
projects of the modernization of Vilnius and Kaunas district heating networks by installing combined heat and 
power plants that use local and renewable energy sources. 
 
In the implementation of the Resolution, Lietuvos Energija, UAB analyses the possibility to build a 
high efficiency combined heat and power plant burning local and renewable energy sources in 
Vilnius. 
 
The planned economic activity contributes to the priority area ñEnergyò of the European Union Strategy for 
the Baltic Sea Region in order to promote RES consumption, improve the accessibility, efficiency and 
security of energy markets. 
 
The planned economic activity contributes to the ñStrategy for Competitive, Sustainable and Secure 
Energy 2020ò (COM(2010)639), ñEnergy Roadmap 2050ò (COM(2011)0885) and their goals in order to 
increase energy efficiency, reduce GHG emissions and increase the share of used RES. The measure also 
contributes to the implementation of Directive 2009/28/EU of the European Parliament and of the Council of 
23 April 2009 on the promotion of the use of energy from renewable sources and amending and 
subsequently repealing Directives 2001/77/EC and 2003/30/EC (OJ 2009 L 140), since increased use of 
RES is promoted with the aim to reduce GHG emissions and implement Kyoto Protocol to the United Nations 
Framework Convention on Climate Change as well as other Community and international obligations to 
reduce GHG emissions. The planned economic activity will also contribute to the implementation of Directive 
2012/27/EU of the European Parliament and of the Council of 25 October 2012 on energy efficiency, 
amending Directives 2009/125/EC and 2010/30/EU and repealing Directives 2004/8/EC and 2006/32/EC (OJ 
2012 L 315) in the creation of efficient district heating system. The planned economic activity will contribute 
to the implementation of Directive 2009/29/EC of the European Parliament and of the Council of 23 April 
2009 partially amending Directive 2003/87/EC so as to improve and extend greenhouse gas emission 
allowance trading scheme of the Community (OJ 2009 L 140). 
 
The planned economic activity will directly help to implement the following: 
 
1. Goals established in the Lithuaniaôs Progress Strategy ñLithuania 2030ò approved by Resolution No 
XI-2015 of the Seimas - to achieve energy independence and consistently develop the use of 
environmentally friendly resources (paragraphs 6.3, 6.9.2). 
 
2. Axis 3.2.3.2 ñTo Ensure Sufficient and Competitive Local Electricity Production Capacitiesò of the task 
3.2.3 ñTo Develop Energy Infrastructureò of the target 3.2 ñCreating Sustainable and Efficient Economic 
Infrastructureò of the priority 3 ñEnvironment Favourable for Economic Growthò, also axis 3.3.2.1 ñTo Promote 
RES Production and Useò, axis 3.3.2.3 ñTo Create and Implement Modern Energy and Other Natural 
Resource-Friendly Technologies and Process Management Systemsò and axis 3.3.2.4 ñIncreasing Efficiency 
of the Use of Energy Sources in the Areas of Energy Production and Use of the target 3.3 ñPromoting  
Sustainable Use of Resources, Ensuring Stability of Ecosystems, axis 3.3.3.3 ñPromoting Waste Generation 
Prevention and Increasing the Reuse, Recycling and Recovery of Waste for Energy Production (Recovery of 
Energy and Materials, Broader Installation of Waste, Recycling Facilities especially of Biodegradable Waste, 
Promoting the Installation of Modern Technologies and Production Methods Reducing the Use of Natural 
Resources and/or Ensuring Waste Generation Prevention)ò of the National Progress Programme 2014-



2020 approved by Resolution No 1482 of the Government of the Republic of Lithuania of 28 November 
2012. 
 
3. Tasks and key solutions in the areas of increasing electricity, heat, RES and energy efficiency as well as 
environmental protection, gas, fuel oil, mitigation of greenhouse gas emissions (p. 5-13, 60, 61, 69, 72.1-2, 
94) provided for in the National Energy Independence Strategy approved by Resolution No XI-2133 of the 
Seimas of the Republic of Lithuania of 26 June 2012 (hereinafter - NEIS). The measure will contribute to the 
ensurance of sufficient competitive local electricity production capacities increasing the scope of electricity 
production from RES in the electric energy sector and increase of heat production efficiency by replacing 
natural gas used in heat production with biomass in the heat sector. The measure will implement the NEIS 
task to increase energy consumption efficiency by promoting the use of waste in energy production and use 
of biomass in heat production. The measure will increase the use of RES in electricity and heat production. 
When it comes to the natural gas and fuel oil sectors, the measure will contribute to the goal of decreasing 
the consumption of natural gas and replacing oil products with RES. In the area of energy efficiency, the 
aim will be to increase energy consumption efficiency. The implementation of the measure will contribute to 
positive environmental impact - reduce greenhouse gas emissions. Also, the measure will contribute to 
the NEIS target for the Lithuanian energy sector to become independent from energy supply from the sole 
source by 2020. 
 
4. Priorities and tasks of internal security policy to ensure energy security by upgrading energy infrastructure, 
implementing measures for saving energy resources and promoting the use of local and RES enshrined in 
paragraphs 16.6.2-16.6.3 of the National Security Strategy approved by Resolution No IX-907 of the 
Seimas of the Republic of Lithuania of 28 May 2002. 
 
5. The vision provided for in paragraph 118 of the National Strategy for Climate Change Management 
Policy approved by Resolution No. XI-2375 of the Seimas of the Republic of Lithuania of 6 November 2012 
to ensure the adaptation of the Lithuanian sectors of economy to environmental changes determined by 
climate change  and mitigation of climate change effects (reducing greenhouse gas emissions), development 
of competitive economy of low carbon dioxide content, to install eco-innovative technologies, achieve 
increased energy production and consumption efficiency and the use of RES in all sectors of the national 
economy (including energy). 
 
6. Strategic objective of Lithuania in the heat sector - to increase heat production, transmission and use 
efficiency at the same time (where economically reasonable) replacing natural gas with various local and 
renewable energy sources, thus seeking for the reduction of heat prices provided for in the National Heat 
Sector Development Programme for 2014-2020 approved by Resolution No 284 of the Government of the 
Republic of Lithuania of 18 March 2015 (hereinafter - the National Heat Sector Development Programme for 
2014-2020). The measure will contribute to the implementation of the target 1 of the National Heat Sector 
Development Programme for 2014-2020 - to reduce heat energy prices and environmental pollution by 
giving priority to renewable and/or local energy sources in the balance of fuel used to produce heat energy. 
The measure will ensure the additional installation high efficiency cogeneration facilities that use renewable 
and/or local energy sources (municipal waste)  in the Vilnius and Kaunas district heating system. 
 
7. Strategic objective of the National Strategy for the Development of Renewable Energy Sources 
approved by Resolution No 789 of the Government of the Republic of Lithuania of 21 June 2010 to best 
meet the energy demand by the use of local resources in electricity and heat energy as well as transport 
sectors by increasing the share of renewable energy sources in the national energy balance, also, to give up 
imported polluting fossil fuel, thus increasing energy supply security, energy independence and contributing 
to international efforts to reduce greenhouse gas emissions. 
 
8. Tasks laid down in the National Strategy for Sustainable Development approved by Resolution No 
1160 of the Government of the Republic of Lithuania of 11 September 2003 to efficiently use waste energy 
sources (p. 134.5), upgrade the existing and build new high efficiency combined heat and power plants 
depending on the need for useful heat energy (p. 150.1).  

 

1.3.2. Alternatives of the planned economic activity 
 
Do nothing alternative - the planned economic activity is not implemented. This is the alternative, which 
reflects the current situation, when heat necessary for the city of Vilnius is produced in natural gas or other 
fossil fuel fired facilities, and describes environmental conditions and natural changes occurring in the 
environment in case of the non-implementation of the activity.  



 
Considered alternatives of the development of the planned economic activity 
 
Three technologic alternatives prepared according to the draft NHSD Programme for 2014-2020 were 
defined in the preparation stage of the EIA Programme: 
 
1. Alternative No 1. A waste fired combined heat and power plant with power output of up to 25 MWe and 
thermal output of up to 74 MWt would be additionally installed in the Vilnius district heating system. Also, a 
biomass fired combined heat and power plant with power output up to 120 MWe and thermal output of up to 
260 MWt would be additionally installed. A total of up to 250 000 t of waste and up to 750 000 t of biomass 
per year would be used in case of the Alternative No 1.  
 
2. Alternative No 2. A combined heat and power plant installation which consists of a waste-fired unit and 
biomass-fired unit with power output of up to 20 MWe and thermal output of up to 65 MWt would be 
additionally installed in the Vilnius district heating system. Also, a biomass fired combined heat and power 
plant with power output up to 80 MWe and thermal output of up to 210 MWt would be additionally installed. A 
total of up to 160 000 t of waste and up to 620 000 t of biomass per year would be used in case of the 
Alternative No 2. 
 
3. Alternative No 3.  A mixed fuel (biomass and waste) fired combined heat and power plant with power 
output of up to 45 MWe and thermal output of up to 120 MWt would be additionally installed in the Vilnius 
district heating system. A total of up to 160 000 t of waste and up to 350 000 t of biomass per year would be 
used in case of the Alternative No 3. 
 
The NHSDP was approved by Resolution No 284 of the Government of the Republic of Lithuania of 18 
March 2015 On the Approval of the National Heat Sector Development Programme for 2015-2021, in 
accordance wherewith the Alternative No 1 provided for in the EIA Programme significantly exceeds thermal 
outputs of cogeneration facilities provided for in the NHSDP, while the Alternative No 2 partially exceeds 
thermal outputs of combined heat and power plants provided for in the approved NHSDP.  
 
When approving the drawn up environmental impact assessment programme by its letter No (15.9)-A4-4691 
of 28 April 2015 (Annex No 1), the Environmental Protection Agency indicated that outputs of combined heat 
and power plants examined in the alternatives had to be revised given the tasks of the National Heat Sector 
Development Programme for 2015-2021 approved by Resolution No 284 of the Government of the Republic 
of Lithuania of 18 March 2015. 
 
The approved National Heat Sector Development Programme for 2015-2021 provides for an additional 
installation of combined heat and power plants generating energy from renewable and/or local (municipal 
waste) energy sources with power output up to 145 MW and thermal output up to 240 MW in the Vilnius DH 
system. 
 
In light of these motives, the environmental impact assessment is conducted for the PEA development 
alternatives No 2 and No 3, by setting such outputs, which would not exceed the tasks established in 
the approved NHSDP: 
 
1. The PEA development alternative No 2. A combined heat and power plant installation which consists of 
a waste-fired unit and biomass-fired unit would be additionally installed in the Vilnius district heating system. 
The power output of waste fired combined heat and power plant would be up to 20 MWe and thermal output 
- up to 65 MWt. The power output of the biomass fired cogeneration unit would be up to 80 MW and thermal 
output - up to 175 MWe. A total of up to 160 000 t of waste and up to 620 000 t of biomass per year would be 
used for energy production in case of the Alternative No 2.  
 
In case of the PEA development alternative No 2, in addition to the planned combined heat and power plant, 
the installation of a biomass preparation and storage unit, which would allow ensuring an ongoing supply of 
the combined heat and power plant with biomass and a biomass reserve of at least 10 days, as required by 
normative legislation of the Republic of Lithuania (Law on Energy of the Republic of Lithuania approved by 
Resolution No IX-884 of the Seimas of the Republic of Lithuania of 16 May 2002 (Official Gazette, 2002, No 
56-2224, as subsequently amended) is planned. 
 
2. The PEA development alternative No 3. A mixed fuel (biomass and waste) fired combined heat and 
power plant with power output of up to 45 MWe and thermal output of up to 120 MWt would be additionally 
installed in the Vilnius district heating system. A total of up to 160 000 t of waste and up to 350 000 t of 
biomass per year would be used in case of the Alternative No 3. 



 
3. Additional alternative to the PEA development alternative No 2 (hereinafter ï the AA to No 2). In the case 
of this alternative, together with the implementation of the PEA development alternative No 2, while 
maintaining and not exceeding the planned thermal and power outputs and used amounts of fuel, a 
possibility to utilise the existing engineering installations of Vilnius Thermal Power Plant CHP-3 is additionally 
provided, i.e. the steam turbine with the electricity generator and the related engineering infrastructure by 
supplying thereto the steam produced in the planned new combined heat and power plant for the production 
of electricity and heating of thermal water. 
 

Given the tasks set in the approved NHSDP 2015-20121 and the instruction of the Environmental 
Protection Agency to revise the outputs of combined heat and power plants examined in the EIA 
programme alternatives, the environmental impact assessment is conducted for the PEA 
development alternatives No 2 and No 3, accepting such outputs, which do not exceed the 
tasks set in the approved NHSDP: 
 

Parameters PEA development 
alternative No 2 

PEA development 
alternative No 3 

Additional 
alternative to the 
PEA development 
alternative No 2 

Power output Up to 100 MW Up to 45 MW Up to 100 MW 

Thermal output Up to 240 MW Up to 120 MW Up to 240 MW 

 
Together with the implementation of the PEA development alternative No 2, additional alternative is 
analysed in the EIA report - the use of the steam turbine with the electricity generator and the 
related engineering infrastructure of Vilnius Thermal Power Plant CHP-3 by supplying thereto the 
steam produced in the planned new combined heat and power plant for the production of heat and 
electricity. 
 

 
  

1.3.3. Operational stages 
 
Lietuvos Energija, UAB plans to conduct the implementation of the project for the modernization of Vilnius 
district heating sector by installing cogeneration power plants that use local and renewable energy sources in 
stages. Summarized course of the project is illustrated in the Figure below (source: www.kogen.lt).   
 

 

Selection of partners 

Publication of a tender for 
contract works 

Selected contractor 

Received EU funding 

Decision on the permissibility of the 

activity 

Started contractor 
works 

Start of 

production 

http://www.kogen.lt/


Figure 1: Figure.1.3.1. Project development stages (according to www.kogen.lt) 

A special purpose company UAB Vilniaus Kogeneracinǟ Jǟgainǟ, which will implement the project, was 
established in February of 2015. Lietuvos Energija, UAB owns 100 per cent of shares of the established 
company.  
 
Partner selection was conducted at the end of 2014 - beginning of 2015. As one of possibilities, the selected 
partners were offered to acquire a part (below 49 percent) of shares of UAB Vilniaus Kogeneracinǟ Jǟgainǟ. 
In March of 2015, Lietuvos Energija, UAB finished the evaluation of tender offers received from potential 
partners. Since no partner tender offers which meet project goals were received, the selection procedure 
was terminated providing for a possibility to attract partners in later project implementation stages. At this 
stage, Lietuvos Energija, UAB is continuing the project independently.  

 

1.3.4. Connection of the environmental impact assessment programme and report 
preparation to the planning and design stages 
 
The environmental impact assessment report of the planned economic activity - Vilnius Combined Heat and 
Power Plant - is prepared in an early planning stage, within the scope of the project for the modernization of 
Vilnius district heating sector by installing combined heat and power plants that uses local and renewable 
energy sources. 
 
Paragraph 5.4 of the Description of the Procedure for Preparing and Approving Projects for the Development 
of Energy Objects of National Significance approved by Order No 1-23 of the Minister of Energy of the 
Republic of Lithuania of 29 January 2015 (hereinafter - the Description) establishes that the Description shall 
not apply when planning the development of objects, which have been recognized by a decision of the 
Seimas or Government of the Republic of Lithuania as projects of particular national significance or 
economic projects of national importance. Thus the Description does not apply to the PEA, and a 
development plan is not prepared. 
 

1.3.5. Data on the produce: heat and electricity production 
 
The plan is to have heat and electricity produced in the Vilnius Combined Heat and Power Plant. Heat will be 
supplied to the Vilnius district heating system, and electricity - to the national electricity supply network. 

 
Table 1: 1.3.1. Data on heat and electricity amounts planned to be supplied to the system 

Name Unit of measure Annual amount for each PEA development alternative 

  No 2 No 2 AA to No 2** 

Electricity* GWh per year 500 304 500 

Heat energy GWh per year 1 598 1 068 1 598 

* minus electricity produced and used for own needs 
** equivalent to the PEA development alternative No 2. It should be noted that due to the fact that the 
existing CHP-3 turbine will be reconstructed and adapted for working with lower quantities of steam and 
lower steam parameters, also due to thermal losses in the steam line to the CHP -3 turbine, which may lead 
to changing steam parameters, the amount of produced heat and/or electricity can decrease by 0-5 percent, 
in presence of the same fuel incineration volumes as in case of the PEA development alternative No 2.  
 
Main assumptions used in the calculation of the planned heat and electricity amounts are laid down below. 
The Vilnius Combined Heat and Power Plant installation planned in the PEA development alternative No 2 
consists of 2 units: waste fired-unit and biomass-fired unit. Assumptions used for evaluating production in 
these facilities are laid down below. 
 
Assumptions used in calculations of the amount of energy produced in waste fired cogeneration plant in case 
of the PEA development alternative No 2 and in waste and biomass fired cogeneration plant in case of the 
PEA development alternative No 3: 
 

- Biomass calorific value - about 9 MJ/kg , waste calorific value - 12 MJ/kg; 
- Electricity efficiency coefficient of the Vilnius Combined Heat and Power Plant - 25.20%

29
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 Assumption made by the author 



- Total efficiency coefficient of the power plant (excluding SCE effects) - 86.90%
30

; 
- Total efficiency coefficient of the power plant (including SCE effects) - 101.00%

31
; 

- Electricity consumption for own needs - 14.30%
32

. 

 
Assumptions used in calculations of the amount of energy produced in biomass fired cogeneration plant in 
case of the PEA development alternative No 2: 
 

- Electricity efficiency coefficient of the power plant - 29.00%
33

; 
- Heat efficiency coefficient of the power plant (excluding SCE effects) - 64.00%

34
; 

- Heat efficiency coefficient of the power plant (including SCE effects) - 77.00%
35

; 
- Electricity consumption for own needs - 14.30%

36
. 

 

1.4. Fuel and energy consumption 
 
The waste incineration unit of Vilnius Combined Heat and Power Plant will burn the following: 
 

- waste, i.e. non-hazardous municipal waste remaining after the treatment in MBT facilities, which is 
unfit for recycling, but contains energy value, including solid recovered fuel (SRF) (also known as 
refuse-derived fuel (RDF) or Specified Recovered Fuel (SRF)) and commercial, industrial, 
institutional waste, which is similar to municipal waste in its nature and composition (Environmental 
Requirements for Waste Incineration, 31-12-2002 No 699 31-03-2003, No 31-1290, as subsequently 
amended); 

Waste incineration plant is designed, built, equipped and operated as in the process the flue gas 
temperature near the inner wall of the combustion chamber or in the other typical measurement spots 
appointed by competent authority after the last air supply even in the  most adverse conditions have to be 
raised up to  850ÁC for the period of no less  than 2 s. 
For temperature regulation in the waste incineration boiler at least one additional burner will be established. 
This burner automatically operates if after the last air supply flue gas temperature falls below 850ÁC. It is also 
used every time at the beginning or ending of burning operation, due to guarantee of remaining 850ÁC at all 
times of operation.  
It is planned to use natural gas for additional burners. The possibility of using biomass (wood or dried 
sludge) as reserve fuel for launching and stopping is also planned. In this case biomass will be used at the 
launching till 60 % of boiler capacity will be reached and for the stopping while furnace has no more waste 
left. Biomass also could be used for maintaining the temperature because of decreased colorific value of 
waste  and for reducing the amount of natural gas used and CO2.  
 
The biomass fired unit of Vilnius Combined Heat and Power Plant will burn the following types of fuel: 
 

- biomass, i.e. solid products produced from raw materials, waste and residues of forestry and related 
industries used for energy production: woodchips, wood waste, logging waste, sawdust, pellets and 
straw (straw pellets).  

 

 

1.4.1. Information on waste burnt in the Vilnius Combined Heat and Power Plant 
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 Assumption made by the author 
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 Technology data for energy plants 2012, Waste to energy CHP plant, Total efficiency (%) gross 
32

 Technology data for energy plants 2012, Waste to energy CHP plant, Electricity efficiency (%) gross/net (derivative 

figure) 
33

 Technology data for energy plants 2012, Medium steam turbine, woodchips, Electricity efficiency (%) net 
34

 Technology data for energy plants 2012, Medium steam turbine, woodchips, Heat efficiency (%) net; without flue gas 

condensation 
35

 Technology data for energy plants 2012, Medium steam turbine, woodchips, Heat efficiency (%) net; with flue gas 

condensation 
36

 Same as in case of the municipal waste TPP, according to Technology data for energy plants 2012, Waste to energy 

CHP plant, Electricity efficiency (%) gross/net (derivative figure) 

 



Vilnius Combined Heat and Power Plant will burn municipal waste remaining after the treatment in MBT 
facilities, i.e. sorted municipal waste, which is unfit for recycling, including solid recovered fuel (hereinafter - 
SRF) and commercial, industrial, institutional waste, which is similar to municipal waste in its nature and 
composition.  
 
According to the definition presented in the Law on Waste Management of the Republic of Lithuania (16-06-
1991, No VIII-787, Official Gazette, 1998, No 61-1726, as subsequently amended) municipal waste means 
household waste (waste generated in households) and other waste, which is similar to municipal waste in 
the nature or composition thereof. 
 
Pursuant to the list of waste presented in the Waste Management Rules (17-07-1999, No 217, Official 
Gazette, 1999, No 63-2065, as subsequently amended) similar commercial, industrial and organizational 
waste, including individually collected fractions, is attributable to the municipal waste group (20 000). 
 
A definition of mixed municipal waste was introduced by Environmental Requirements for Waste Incineration 
approved by Order No 699 of the Minister of Environment of the Republic of Lithuania of 31 December 2002 
(as subsequently amended). Mixed municipal waste means waste generated in households and commercial, 
industrial and institutional waste, which is similar to municipal waste in its nature and composition, except for 
waste coded 20 01 in the list of waste (Official Gazette, 1999, No. 63-2065), which is collected individually at 
source, and waste coded 20 02. Based on the clarification of the Ministry of Environment of the Republic of 
Lithuania presented in its letter No (17-1)-D8-1477 On the Provision of Information (Annex No 3), waste 
remaining after the treatment in MBT facilities, which is unfit for recycling, but contains energy value, or solid 
recovered fuel is obtained by treating mixed municipal waste, and they are attributed to treated and sorted 
municipal waste. 
 

Energy potential of municipal waste 
 
Municipal waste accounts for about 25 percent of the total waste generated in Lithuania

37
. According to the 

national waste accounting data, about 1.28 million tonnes of municipal waste was collected in Lithuania in 
2013 (see table below)

38
 or ~435 kg per capita, compared to ~487 kg of municipal waste per capita in EU28 

in 2012 (which was ~9% more than in Lithuania in that same year). 
 

Table 2: Table 1.4.1 Municipal waste generation and management in Lithuania in 2004-2013  

 Municipal waste, thousand tonnes 

 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Generated 
municipal 
waste 

1260 
(100%) 

1287 
(100%) 

1326 
(100%) 

1354 
(100%) 

1369 
(100%) 

1206 
(100%) 

1253 
(100%) 

1339 
(100%) 

1330 
(100%) 

1280 
(100%) 

Generated 
municipal 
waste per 
capita 

373 387 405 419 428 381 404 442 448
39

 435 

Landfilled 1153 
(92%) 

1174 
(91%) 

1211 
(91%) 

1245 
(92%) 

1237 
(90%) 

1093 
(91%) 

1079 
(86%) 

1034 
(77%) 

970.6 
(73%) 

798.3 
(62%) 

Recycled 
(including 
export for 
recycling) 

14 (1%) 14 (1%) 14 
(1%) 

80 
(6%) 

101 
(7%) 

87 
(7%) 

140 
(11%) 

244.1 
(18%) 

261.2 
(20%) 

261.3 
(20%) 

Transformed 
in boiler 
houses and 
power plants 
by extracting 
energy 

0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (0%) 5,6 
(0.4%) 

0,2 
(0%) 

91,3 
(7%) 

Mixed municipal waste comprises the major share of collected municipal waste. In 2011, it accounted for 
~72% in the total municipal waste flow

40
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 National Waste Management Plan for 2014-2020. Internet access: 

http://www3.lrs.lt/pls/inter3/dokpaieska.showdoc_I?p_id=470278 
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 Environmental Protection Agency: http://atliekos.gamta.lt/  
39

 Indicator calculated in 2012, 2013 using data from the Statistics Lithuania: http://osp.stat.gov.lt/statistiniu-rodikliu-

analize>Gyventojai ir socialinǟ statistika>Gyventojai>Mǟnesiniai demografiniai rodikliai 

http://www3.lrs.lt/pls/inter3/dokpaieska.showdoc_I?p_id=470278
http://atliekos.gamta.lt/
http://osp.stat.gov.lt/statistiniu-rodikliu-analize%3eGyventojai
http://osp.stat.gov.lt/statistiniu-rodikliu-analize%3eGyventojai


 
The quantities of generated waste depend on many factors, especially on the number of residents, economic 
growth and changes in consumption. Municipal waste generation forecasts till 2020 are presented in the 
National Waste Management Plan for 2014-2020

41
 (see table below). Waste generation forecasts after 2020 

were compiled by the author
42

. 

 
 
Table 3: Table 1.4.2 Municipal waste generation forecast for 2015-2030 

Year 2015 2016 2017 2018 2019 2020 2030 

Municipal waste quantity, thousand 
tonnes 

1378 1382 1387 1391 1396 1401 1332 

 
Increase in the generation of municipal waste is forecasted till 2020, however, later on, with the forecasted 
further reduction in the number of residents in the country and lower GDP growth rate, the quantities of 
generated municipal waste should decrease by an average of about 0.5% per year. 
 

Municipal waste management system 
 
Currently, the majority of waste is disposed of in landfills. In 2013, the share of landfilled municipal waste 
was the lowest throughout the entire period being analysed, and accounted for about 62%. Compared to the 
2004-2009 period, the share of landfilled municipal waste decreased by about 30%. The quantity of recycled 
municipal waste increased threefold compared to 2008-2009 and accounted for ~20%. In 2013, ~7% of 
municipal waste was used for energy production in Lithuania. The remaining amount was composted and 
disposed of in other ways. Compared to the EU28 in 2012, ~33% of municipal waste was disposed of in 
landfills (73% in Lithuania), ~27% was recycled and exported (20% in Lithuania) and ~24% was transformed 
in power plants and boiler houses (while this share was below 0.1% in Lithuania during this period). 
 
Municipalities are responsible for the organization of municipal waste management systems, ensurance of 
functioning thereof, organization of management of waste, the holder whereof cannot be identified or it is 
non-existent, and for the administration of the provision of municipal waste management service

43
. 

 
Municipalities can delegate the organization of municipal waste management systems to a municipal waste 
management system administrator in the procedure prescribed by laws. Some municipalities have delegated 
the organization of municipal waste management system as a mandatory task to companies established by 
several municipalities - regional waste management centres (RWMC). There are 10 regional waste 
management centres established in Lithuania (those of Alytus, Kaunas, Klaipǟda, Marijampolǟ, Panevǟģys, 
Ġiauliai, Tauragǟ, Telġiai, Utena and Vilnius). The establishment and development thereof was co-funded 
from the 2000-2006 Cohesion Fund, 2007-2013 EU structural support, state budget of the Republic of 
Lithuania and RWMC loans

44
. The aim of the establishment of the RWMC was to ensure the execution of 
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 National Waste Management Plan for 2014-2020. Internet access: 

http://www3.lrs.lt/pls/inter3/dokpaieska.showdoc_I?p_id=470278 
41

 http://www3.lrs.lt/pls/inter3/dokpaieska.showdoc_I?p_id=470278, Annex No 7. 
42

 The forecast was drawn up considering:  

1. GDP growth rate in Lithuania till 2019 forecasted by the IMF 

2. GDP growth rate in Lithuania in 2020-2013 (Annex No 2) forecasted in http://europa.eu/espas/pdf/espas-report-

economy.pdf 

3. Trends of changes in the number of residents forecasted by Eurostat 

4. The share of waste generation dependent on GDP change equal to 57% (average of 2015-2019) determined by using 

waste generation forecasts till 2020 presented in the National Waste Management Plan, the amount of waste per capita 

during the forecasted period and the ratio of the forecasted annual change of this number with the forecasted GDP. 

Sample calculation for 2016: GDP growth - 3.6%, change in municipal waste per capita - ~2.04% (in 2015 - ~471 kg 

per capita, in 2016 - ~481 kg per capita); 2.04/3.6 =~0.57. 
43

 National Waste Management Plan for 2014-2020. Chapter 1, section 2, paragraph 18. Available online at: 

https://www.e-tar.lt/portal/legalAct.html?documentId=d833b6d0cfa811e3a8ded1a0f5aff0a9 
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 10 projects of the establishment of regional waste management systems were completed in 2000-2006, the total value 

whereof was EUR 125.3 million, of which funds from the Instrument for Structural Policy for Pre-Accession (ISPA) or 

the Cohesion Fund (fund intensity of 50-85 percent) totalled about EUR 85.4 million, funds from the state budget made 

up EUR 25.9 million and loans or municipal funds amounted to about EUR 14 million. These projects were aimed at 

http://www3.lrs.lt/pls/inter3/dokpaieska.showdoc_I?p_id=470278
http://www3.lrs.lt/pls/inter3/dokpaieska.showdoc_I?p_id=470278
http://europa.eu/espas/pdf/espas-report-economy.pdf
http://europa.eu/espas/pdf/espas-report-economy.pdf
https://www.e-tar.lt/portal/legalAct.html?documentId=d833b6d0cfa811e3a8ded1a0f5aff0a9


waste management tasks and to organize the creation of the entire waste management system by efficiently 
using the EU support.  
 
In Lithuania, the planning of waste management system is conducted following the sequence of waste 
prevention and management priorities laid down in the Law on Waste Management of the Republic of 
Lithuania

45
, which transposes the provisions of the Directive 2008/98/EC

46
: 

1. prevention 
2. preparation for reuse, having separated the products unfit for reuse or components thereof beforehand; 
3. recycling, having separated waste unfit for recycling beforehand; 
4. different use, such as for energy production, having separated waste unfit for recycling or different use 
beforehand; 
5. disposal, having separated waste unfit for recycling or different use beforehand. 
 
The Action Plan for the implementation of the National Waste Management Plan for 2014-2020 establishes a 
task ñto create management capacities of municipal biodegradable wasteò, installing mechanical biological or 
mechanical treatment facilities, which would separate and treat or transfer biodegradable waste for further 
treatment. The plan is to install 10 mechanical biological treatment (MBT) facilities in all RWMC of Lithuania. 
The total project value amounts to about EUR 151 million, while the allocated EU Structural Funds support 
during the 2007-2013 programming period totalled about EUR 124.5 million

47
. 

 
The planned capacities of MBT facilities and waste treatment methods applied therein are presented in 
Table 1.5.3. 

 
Table 4: Table 1.4.3. Efficiency of the planned MBT and waste treatment methods applied therein (drawn up 
based on the information of the Association of Regional Waste Management Centres of Lithuania) 

Regional Waste 
Management 
Centre 

Efficiency of 
mechanical 
treatment 
facilities, t/year 

Efficiency of 
biological 
treatment 
facilities, t/year 

Planned 
sorting of 
secondary raw 
materials 

Planned biogas 
production 
during the 
treatment of 
municipal 
waste 

Treatment of 
biodegradable 
component 

Klaipǟda 75 000 NO YES NO NO 

Kaunas 220 000 100 000 YES NO Compost 
production/ bio-
drying 

Kǟdainiai MWS 20 000 10 000 YES NO NO 

Panevǟģys 86 470 22 000 YES YES Production of 
stabilized 
compost 

Marijampolǟ 65 000 32 000 YES NO Compost 
production/ bio-
drying 

Ġiauliai 60 000 20 000 NO NO Compost 
production/ bio-
drying 

Utena 45 200 15 000 YES YES Production of 
stabilized 

                                                                                                                                                                  
closing old landfills and dumps, and installing new modern regional non-hazardous municipal waste landfills, bulky 

waste collection sites and composting sites; 

In 2007-2013, 28 projects of the development of regional waste management infrastructure were conducted, the total 

value whereof was about EUR 213.9 million, of which funds from the Cohesion Fund (fund intensity of 50-85 percent) 

totalled about EUR 190 million, state budget funds made up about EUR 5.9 million, loans and municipal funds 

amounted to EUR 2 million, and private funds of project managers and/or partners totalled about EUR 33.4 million. 
45

 Official Gazette, No 61-1726. Available online at: http://www3.lrs.lt/pls/inter3/dokpaieska.showdoc_I?p_id=470296, 

Article 3. 
46

 Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste repealing 

certain Directives (OJ 2008 L 312, p. 1). Available online at: http://atliekos.gamta.lt/files/Atlieku%20direktyva%2098-

2008%20LT1362733196981.pdf  
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 Available online at: http://www.esparama.lt/pasirasytos-

sutartys?pgsz=100&order=&page=&priem_id=000bdd5380003de0&proCode=&applicantName=&proName=&amount

SupportFrom=&amountSupportTo=&amountPaidFrom=&amountPaidTo=&contractDateFrom=&contractDateTo=&kv

ietimoNr=&proStatusName=&contractFinishedDateFrom=&contractFinishedDateTo=&apskritis=&igyv_saviv= 
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http://www.esparama.lt/pasirasytos-sutartys?pgsz=100&order=&page=&priem_id=000bdd5380003de0&proCode=&applicantName=&proName=&amountSupportFrom=&amountSupportTo=&amountPaidFrom=&amountPaidTo=&contractDateFrom=&contractDateTo=&kvietimoNr=&proStatusName=&contractFinishedDateFrom=&contractFinishedDateTo=&apskritis=&igyv_saviv


compost 

Vilnius 250 000 180 000 YES NO Bio-drying 

Alytus 65 702 20 000 YES YES Production of 
stabilized 
compost 

Telġiai 50 000 20 000 YES YES Production of 
stabilized 
compost 

 
The total designed capacity of the developed mechanical biological treatment (MBT) facilities in Lithuania is 
~ 927 000 tonnes per year, of which the capacity of biodegradable waste treatment totals ~395 000 tonnes 
per year. 
 
The incineration of municipal waste remaining after MBT, which is unfit for recycling but contains energy 
value, is provided for in the National Waste Management Plan. 

 
Municipal waste remaining after sorting in MBT, which is unfit for recycling but contains 
energy value, and the energy value thereof 
 
After the treatment of waste in MBT facilities (after the treatment of mass remaining after a mechanical 
sorting process, bio-drying of biodegradable component and after composting, which also contains small 
plastics and other combustible waste in separation equipment), municipal waste containing energy value and 
solid recovered fuel (specified recovered fuel (SRF)) is left. The main component of this fuel is plastics, 
paper waste, textile and biodegradable component. International practice has shown that biodegradable 
component forms an average of 60 percent of municipal waste unfit for recycling, which contains energy 
value, and SRF

48
. SRF is classified into five classes according to the LST EN 15359:2012 standard given the 

lower calorific value, chlorine and mercury (Hg) content.  
 
Prognostic quantities of municipal waste remaining after sorting, which is unfit for recycling but contains 
energy value, and the energy value thereof is evaluated based on responses of the Ministry of Environment 
of the Republic of Lithuania (Annex No. 2). The total energy potential of all combustible waste separated 
after sorting, which is unfit for recycling but contains energy value, amounts to about 209 GWh per year.  

 
Table 5: Table 1.4.4. Forecasted potential of municipal waste, which is unfit for recycling but contains energy 
value, and of SRF in 2016-2030 

Name Forecasted potential of municipal waste, which is unfit for recycling but contains 
energy value, GWh 

 2016 2020 2025 2030 

Vilnius CWMC 433,3 433,3 433,3 433,3 

Kaunas RWMC 273,2 291,0 317,2 322,2 

Kǟdainiai MWS 22,7 23,9 25,6 25,8 

Klaipǟda RWMC 206,9 209,9 207,2 203,3 

Ġiauliai RWMC 211,6 213,1 210,9 207,7 

Panevǟģys RWMC 39,5 40,6 41,9 43,3 

Alytus RWMC 110,9 98,0 83,7 71,0 

Marijampolǟ RWMC 52,8 54,4 53,7 52,5 

Utena RWMC 51,0 52,1 53,4 54,7 

Telġiai RWMC 27,0 27,8 29,0 30,1 

Total: 1428,9 1444,1 1455,9 1443,8 

The forecasted energy potential of municipal waste, which is unfit for recycling but contains energy value, 
and of SRF, just like the potential of generated municipal waste, will gradually increase till 2025. The annual 
growth rate will range between ~ 0.2 and 0.3 % per year, and will start decreasing by ~ 0.2% per year in 
subsequent years. During the examined period, energy potential of municipal waste, which is unfit for 
recycling but contains energy value, and of SRF will change at a lower rate than the amount of generated 
municipal waste, because according to the data of the Ministry of Environment and Association of Regional 
Waste Management Centres of Lithuania (hereinafter - LRATCA), the majority of members of the LRATCA 
plan in their forecasts to gradually improve sorting of secondary raw materials, moreover, the aim will be to 
have MBT facilities operate in a stable base mode, which should stabilize a waste flow generated after the 
MBT facilities. 
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 Document of the strategic environmental impact assessment report of the National Programme for the Development 

of Renewable Sources till 2020. Available online at: http://www.enmin.lt/NAEIPP_SPAV.pdf  
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The Law on Waste Management provides for the fact that waste management objects must meet the criteria 
set by the Government of the Republic of Lithuania and must be established and recognized as waste 
management objects of national significance in the procedure prescribed by the Government of the Republic 
of Lithuania (by Resolution No. 113 of the Government of the Republic of Lithuania of 2 February 2000 On 
the Approval of the Description of the Procedure of the Establishment of Waste Management Objects of 
National Significance and their Recognition). Municipal waste remaining after sorting, which is unfit for 
recycling but contains energy value, can be incinerated only in waste management objects of national 
significance recognized by the Government of the Republic of Lithuania. 
 
The plan is to have Vilnius Combined Heat and Power Plant burn municipal waste from Vilnius and Utena 
regions

49
. In case of routine and non-routine repairs in Kaunas and Klaipǟda waste fired power plants, 

Vilnius power plant will be able to accept waste intended for these power plants, however, additional amount 
of accepted waste will be determined by the actual waste flow from the regions of Vilnius and Utena. 

 
Figure 2: Figure 1.4.1. Planned transportation of municipal waste, which is unfit for recycling but contains 
energy value, and of SRF 

Specification of non-hazardous waste, which is planned to be incinerated in Vilnius 
Combined Heat and Power Plant 
 
The plan is to burn waste remaining after sorting, which is unfit for recycling but contains energy value, 
including SRF, the calorific value of the mixture whereof is 7,0 - 15,0 MJ/kg.  
 
Solid recovered fuel obtained in the application of the bio-drying method in MBT facilities of the city of Vilnius 
will comprise the major share of waste incinerated in the Vilnius waste incineration power plant, the calorific 
value whereof will be 10-12 MJ/kg.  
 
A part of waste (up to 30%) will be brought from MBT facilities of other cities of Lithuania. The calorific value 
of brought SRF may vary in a very wide range - from 6.0 to 15.0 MJ/kg. In individual cases, small amounts of 
SRF of high calorific value can be brought, which will be mixed in a storage bunker with the remaining SRF 
so that the total calorific value of the mixture was below 15 MJ/kg. 
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Also, commercial, industrial and institutional waste, which is similar to municipal (household) waste in its 
nature, composition and parameters, can be incinerated. 
 
Table 6: Table 1.4.5 Parameters of waste burnt in the Vilnius waste incineration power plant 

Waste Amount Parameters* 

Waste from Vilnius region (including 

waste after MBT) 

70-100% Calorific value - 9-12 MJ/kg 

Moisture content - <= 25% 

Ash content - 10-35% 

Density - 150-350 kg/m
3
 

Fraction size - <= 200 mm 

Waste from other regions (including 

waste after MBT) 

0-30% Calorific value - 6-15 MJ/kg 

Moisture content - 15-50% 

Ash content - 10-35% 

Density - 200-400 kg/m
3
 

 

1.4.2. Information on biomass planned to be used in the Vilnius Combined Heat and 
Power Plant 
 
Biomass potential in Lithuania 
 
The report ñEvaluation of Biomass Potential in Lithuania, Forecasted Biomass Prices, Evaluation of the 
Social Benefits of the Use of Biomass and Proposed State Interventions Necessary for the Development of 
the Use of Biomassò drawn up by the Lithuanian Energy Consultants Association in 2013 (hereinafter - the 
LEKA report)

50
 evaluates biomass demand in the future, biomass potential and the possibilities of meeting 

the demand by using solely biomass of local origin, at the same time without breaching sustainability 
requirements of the use of biomass. According to the LEKA report, forest wood (firewood, logging waste, 
waste generated at the time of thinning, waste from gray alder logging, stumps) account for only about 1/3 of 
the total biomass potential. The remaining part is wood waste from waste processing companies, unused 
straw, wood waste remaining after cleaning roadsides, gardens, reclamation ditches, secondary waste, 
biological waste, sorted part of municipal waste and, finally, waste obtained from short rotation plantations. 
 
In the examination of possible use of wood biomass in the energy sector of Lithuania, the following wood 
biomass types were examined in the LEKA report: 
 

- biomass from industrial waste; 
- firewood for energy; 
- logging waste; 
- harvested non-forest wood; 
- secondary wood; 
- biomass from gray alder logging; 
- biomass from thinning; 
- biomass from short rotation energy plantations; 
- biomass from stump wood. 

 
Potential of types of biomass in 2025 according to the LEKA report is presented in the table below. 
 

Table 7: Table 1.4.6. Forecasted potential of types of biomass in 2025 

Types of biomass Potential in 2025 

Biomass from industrial waste 1 627 000 m
3
 

Wood for energy (firewood for fiber production) 1 777 865 m
3
 

Logging waste 845 253 m
3
 

Harvested non-forest wood, secondary wood 1 700 000 m
3
 

Biomass from gray alder logging 650 000 m
3
 

Biomass from thinning 400 000 m
3
 

Biomass from short rotation energy plantations 983 580 m
3
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Biomass from stump wood 644 601 m
3
 

TOTAL: 8 628 299 m
3 

(1 482 526 tne) 

The forecasted potential of wood biomass in 2025 is ~8-9 million m
3
 per year or about 17 TWh per year.  

 
According to LEKA, the forecasted growth in biomass demand is ensured maintaining all environmental and 
sustainability requirements, considering that logging will account for less than 50% of the annual wood 
growth rate in Lithuanian forests, also ensuring the maintenance of quality of soil and using straw for energy 
production. 
 
Solid wood biomass is traded in Lithuania by concluding direct transactions and through the energy 
exchange. The Law on the Energy Resources Market of the Republic of Lithuania establishes an obligation 
for heat suppliers, HIS and producers generating heat and electricity in the general technological cycle to 
purchase 10 percent of the amount of biomass necessary for energy production in 2014, at least 30 percent 
in 2015 and at least 50 percent of the amount of biomass necessary for energy production in 2016 and 
subsequent years. 
 
The need for biomass in Lithuania has continuously increased, and ~12 TWh thereof was used in Lithuania 
in 2013. Largest quantities of biomass are used in households (boilers and furnaces) (~58 %) and about 
27% - for transforming energy in boiler houses and power plants. 
 
Annual wood biomass potential forecasted in the LEKA report is about 17 TWh, and that of straw - ~5.1 
TWh. Having assessed the current demand for wood biomass, free potential of wood biomass, without 
considering the energy potential of straws, would total ~5 TWh per year, which corresponds to about 600 
MW of installed capacities of energy production facilities. 
 
The energy exchange operating in Lithuania ensures favorable conditions for the supply with biomass, and 
this is treated as a favorable circumstance for the implementation of energy projects, which would increase 
the use of fuel from renewable sources. 

 
Specifics of biomass burnt in the Vilnius Combined Heat and Power Plant 
 
The plan is to use class P63 or P100 biomass (wood chips) in the Vilnius Combined Heat and Power Plant 
according to the CEN/TS 14961:2005 (D) classification. Other biomass, such as tree bark, wood waste, 
logging waste, sawdust, pellets, straw (straw pellets) could also be burnt. 
 
Table 8: Table 1.4.7. Approximate composition and calorific values of wood chips (according to KTU, 2015) 

Parameter Unit of 
measure 

Value 

Wood chips* Logging waste (bark, 
branches and others) 

Straw 

Moisture content  % 30-55 (average 45) 35-60 (average 50) 10-30 (average 20) 

Volatile matter weight % DM 80-84 (average 82) 80-84 (average 82) 74-77 (average 75) 

Lower calorific 
value (LCV) of dry 
matter 

MJ/kg 18.4-19.8 (average 19.1) 18.3-20.5 (18.7) 15.8-19.1 (average 
17.6) 

Lower calorific 
value (LCV) of wet 
matter 

MJ/kg 11.3-7.1 (average 9.25) 11.6-6.2 (8.37) 15.6-11.6 (average 
13.6) 

Ash content weight % DM 0.1-1.0 (average 0.6) <1-10 (average 3-5) 2-10 (average 5) 

Hydrogen, H % 5.6-7.0 5.7-6.2 5.4-6.5 

Carbon, C % 47-54 48-52 41-50 

Oxygen, O % 40-45 38-44 36-45 

Sulphur, S % < 0.02 <0.02-0.08 <0.05-0.2 

Nitrogen, N % 0.1-0.5 0.3-0.8 0.2-1.5 

Chlorine, Cl % <0.01-0.03 <0.01-0.04 <0.1-1.2 

Sodium, Na mg/kg DM average 20-50 average 100-200 average 500 

Potassium, K mg/kg DM average 400-800 average 1 500-2 000 average 10 000 

Note: *all percentage expressions are indicated based on the percentage of dry solid state matter. 

 
A possibility for mixing up to 30% of so-called intermediate fuel, tree bark and industrial chips (dry wood 
chips) will be provided in the biomass fired cogeneration unit of the Vilnius Combined Heat and Power Plant 
(PEA development alternative No 2). Moisture content of biomass burnt in biomass fired cogeneration unit of 



the Vilnius Combined Heat and Power Plant is 45-50%, however, the plan is to adapt the unit for long-term 
uninterrupted work with wood chips, the moisture content whereof is 30-60%. 
 

1.4.3. Information on the planned combustion of wastewater sludge in the Vilnius 
Combined Heat and Power Plant 
 
Dried or dehumified sludge from wastewater treatment facilities can be burnt in the waste incineration unit as 
reserve fuel for maintaining the minimal temperature at launching and stopping . 
 
Pursuant to the information presented in letter No (17-2)D8-2506 of the Ministry of Environment of the 
Republic of Lithuania of 2 April 2015 On the Quantities of Dried Sludge, the sludge of wastewater cleaning 
facilities is attributed to non-hazardous waste. Annex No 4 presents summarized information of the Ministry 
of the Environment of the Republic of Lithuania on the quantities of dried/ dehumified wastewater sludge 
generated in wastewater treatment facilities in 2013 and 2014. 

 
Table 9: Table 1.4.8. Parameters of dried sludge incinerated in the Vilnius waste incineration power plant 

Waste Quantity Waste parameters 

Dried sludge 10-15 thousand tons per year Calorific value - 10-15 MJ/kg 
(average - 11MJ/kg) 
Moisture content - <= 10% 
Ash content - 30-50% 

 

1.4.4. Information on natural gas planned to be used in the Vilnius Combined Heat 
and Power Plant 
 
Natural gas consumption in Lithuania 
 
The gross annual consumption of natural gas in Lithuania totalled more than 3 billion m

3
 in the past decade 

(except for 2009 and 2013, when 2.7 billion m
3
 were used). Before the installation of the LNG terminal in 

2014, the entire volume of natural gas was imported from the sole source in Russia. The LNG terminal can 
already meet a third of the countryôs demand, and, having made all the planned investments in the 
development and reconstruction of the natural gas supply system, Lithuania will be capable of independently 
acquiring natural gas from other suppliers. 
 
Consumption balance of natural gas by consumers is presented in the Table below. 
 
Table 10: Table 1.4.11 Consumers of natural gas in Lithuania in 2004-2013

51
 

 Natural gas consumption, in million m
3
 

 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Gross 
consumption 

2935,4 
(100%) 

3096,2 
(100%) 

3068 
(100%) 

3615,1 
(100%) 

3244,9 
(100%) 

2727 
(100%) 

3115 
(100%) 

3398,5 
(100%) 

3318,4 
(100%) 

2705,5 
(100%) 

Consumed 
in industrial 
power plants 
and boiler 
houses 

21 
(1%) 

54,5 
(2%) 

48,7 
(2%) 

45,7 
(1%) 

29,9 
(1%) 

55,1 
(2%) 

46,7 
(1%) 

45,5 
(1%) 

70,3 
(2%) 

42,9 
(2%) 

Consumed 
in power 
plants 

1081,4 
(37%) 

1270,1 
(41%) 

1190,4 
(39%) 

1090 
(30%) 

1361,7 
(42%) 

1026,5 
(38%) 

1366,2 
(44%) 

1111,3 
(33%) 

946,1 
(29%) 

794,9 
(29%) 

Consumed 
in boiler 
houses 

452,7 
(15%) 

340,8 
(11%) 

340,1 
(11%) 

355,9 
(10%) 

299,6 
(9%) 

263,3 
(10%) 

314,3 
(10%) 

268,5 
(8%) 

268 
(8%) 

218,5 
(8%) 

Final 
consumption 
in 

148,2 
(5%) 

168,1 
(5%) 

175,1 
(6%) 

184,1 
(5%) 

182,3 
(6%) 

181,4 
(7%) 

197,8 
(6%) 

181,2 
(5%) 

169,3 
(5%) 

154 
(6%) 
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households 

 

The consumption of natural gas by transforming it to heat and/or electricity has been constantly declining 
due to newly installed facilities that use local fuel and renewable energy sources. The operation of some of 
these facilities was started in the middle or end of 2014, while the launch of other facilities is planned by mid-
2015, thus the share of natural gas (as well as of other fossil fuel) in the heat and electricity sector is 
forecasted to continue to decrease. 
 

Specifics of natural gas used in the Vilnius Combined Heat and Power Plant 
 
Natural gas will be used for launching the waste incineration power plant, stopping it and maintaining the 
necessary temperature mode in the furnace. 
 
Table 11: Table 1.4.12. Parameters of natural gas used in the Vilnius Combined Heat and Power Plant (according 
to the values of fixed natural gas quality parameters for Vilnius zone presented by AB Amber Grid) 

Parameter Unit of measure Quantity 

N2 mol-% 0,8054 

CO2 mol-% 0,0636 

Gas density kg/nm3 0,7363 

Relative gas density - 0,5693 

Upper calorific value* kWh/m3 11,1488 

* Energy value indicated in presence of the combustion temperature of 0
o
C and the pressure of 101.325 bar. 

 

1.4.5. Quantities of waste and other fuel planned to be burnt in the Vilnius Combined 
Heat and Power Plant 
 
Quantities of fuel planned to be used in the development alternatives of the analyzed activity are presented 
in Table 1.4.13. 

 
Table 12: Table 1.4.13. Fuel quantities 

Fuel Annual consumption 

 Alternative No 2 Alternative No 3 AA to No 2 

Sorted non-hazardous waste 
unfit for recycling, including 
SRF, and commercial, industrial 
and institutional waste, which is 
similar to municipal waste in its 
nature and composition: 
 
from Vilnius MBT 
from Utena MBT 

 
 
 
 
 
 
144 144 t 
 
15856 t 
Total: up to 160 000 
tons per year 

 
 
 
 
 
 
144 144 t 
 
15856 t 
Total: up to 160 000 
tons per year 

 
 
 
 
 
 
144 144 t 
 
15856 t 
Total: up to 160 000 
tons per year 

 
 

Dried or dehumified wastewater 
treatment sludge 

15 000 t DM 15 000 t DM 15 000 t DM 

Biomass (wood chips) 620 000 t 350 000 t 620 000 t 

Natural gas 2.5-3.0 million m
3
 2.5-3.0 million m

3
 2.5-3.0 million m

3
 

*sorted non-hazardous waste unfit for recycling, including SRF, can be brought from MBT of other regions or from 
production companies, without exceeding the total set amount, if bringing the necessary amount of fuel from Vilnius and 
Utena MBT was impossible. 
 

 

1.4.6 Energy consumption 
 
Energy resources will be used in technological processes in the Vilnius Combined Heat and Power Plant, 
also, for bringing fuel, preparation and supply thereof to incineration facilities, supervision of the premises 
and the territory. The planned consumption of energy resources in presented in Table 1.4.14. 
 



The planned vehicle fuel demand: 
- diesel - used for loaders working in the biomass preparation and storage zone (PEA development 

alternative No 2); 
- fuel and diesel - for light vehicles. 

 
Table 13: Table 1.4.14. Consumption of energy resources in the activities of the company, except for resources 
used as fuel in energy production 

Energy and 
technological 

resources used 
for company 

needs 

Unit of 
measure 

Consumed quantity per year Sources of the 
receipt of 
resources 

PEA 
development 

alternative No 2 

PEA 
development 

alternative No 3 

AA to PEA 
development 

alternative No 2 

Electricity* GWh per year About 83.5 About 50.8 About 83.5 Electricity 
produced in 
operation of 
CHP, during 
non-operation of 
AB Litgrid 

Thermal energy MWh per year  2000 1500 2000 Heat produced 
in operation of 
CHP 

Diesel t/m 52,57 0,09 52,57 Lithuanian 
suppliers 

Gasoline t/m 0,12 0,12 0,12 Lithuanian 
suppliers 

*calculated electricity consumption for own needs - up to 14.3% of the produced electricity amount. 

 
In the preparation of the EIA, preliminary quantities of energy resources planned to be used during the PEA, 
which will be revised when preparing a technical design, are presented.  

 

1.5. Data on used chemical substances and preparations 
 
The use of the following chemical substances and preparation is planned in the technological processes: 
 

- 24% or 25% ammonia (NH3) solution; 
- slaked lime (Ca(OH)2); 
- burnt lime (CaO); 
- activated carbon; 
- sodium phosphate (Na3PO4); 
- sodium chloride (NaCl); 
- sodium hydroxide (NaOH) 25% solution; 
- ethylene glycol (HO-CH2CH2-OH) (one-time filling of systems). 

 
 
25% ammonia (NH3) solution will be used in the incineration unit to reduce NOx and prepare technological 
water. Reduction reactions occur at the time of ammonia solution reacting in the boiler flue gas duct with 
nitrogen oxides (NOx) at the temperature of 850-1050

0
C, at the time of which reactants turn into nitrogen 

(N2) neutral to the environment and water (H2O). 
 
25% ammonia (NH3) solution will be kept in the 30-50 m

3
 tank. 

 
Slaked lime (Ca(OH)2) will be used in semi-dry smoke cleaning facilities in the commissioning stage in order 
to increase the efficiency of absorption of SO2 and other acidic gases. Also, some lime react with carbon 
dioxide contained in flue gases. Slaked lime will be kept in 50-100 m

3
 silos.  

 
Burnt lime (CaO) will be used in semi-dry flue gas cleaning facilities in the operation stage of the unit for 
absorbing/ adsorbing SO2, HCl, HF, Hg and dioxins from flue gases. Lime will be injected into the 
extinguisher through the tube with the help of the blower, and, before injecting into flue gases, it will be 
mixed with fly ash. Burnt lime (CaO) will be kept in 50-100 m

3
 silos. 

 
Activated carbon, just like burnt lime, will be used in semi-dry flue gas cleaning facilities in the operation 
stage of the unit. Activated carbon will be injected into flue gases using an injection system, which consists 



of a feed pipe and a blower. By its large active surface activated carbon binds harmful substances. A bag 
filter will be installed behind the injection system, which will collect fly ashes and reactants. Activated carbon 
will be kept in 50-100 m

3
 silos. 

 
Sodium hydroxide (NaOH) will be used in the technologic water preparation system, condensate 
neutralization facilities and flue gas cleaning facilities, as a binding material of H2S contained in flue gases. 
 
Sodium chloride (NaCl) will be used for preparing technologic water. 
 
Sodium phosphate (Na3PO4) will be used for preparing technologic water. 
 
Ethylene glycol will be used in cooling facilities and heating systems of individual buildings of the power 
plant. 

 
Table 14: Table 1.5.1. Data on the used chemical substances or preparations 

Name of the 
chemical 

substance or 
preparation 

Quantity in tons per year, by PEA 
development alternatives 

Classification and marking
1
 of the chemical 

substance or preparation 

No 2 No 3 AA to No 2 Category Hazard  
indication 

Risk 
phrases 

25% ammonia 
(NH3) solution 

5164 3640 5164 C, N Corrosive, 
hazardous to 

the 
environment 

R34, R50 

Slaked lime 
(Ca(OH)2) 

2447 7800 2447 XI Irritant R38-41 

Burnt lime 
(CaO) 

1882 6000 1882 XI Irritant R38-41 

Activated 
carbon 

94 300 94 - - - 

Sodium 
phosphate 
(Na3PO4) 

5 4 5 - - - 

Sodium 
chloride (NaCl) 

140 98 140 - - - 

Sodium 
hydroxide 
(NaOH), 25% 
solution 

419 295 419 C Corrosive R35 

Ethylene glycol 
(HO-CH2CH2-
OH) 

Up to 200 m
3
 

(one-time 
filling of 

systems) 

Up to 150 m
3
 

(one-time 
filling of 

systems) 

Up to 200 m
3
 

(one-time 
filling of 

systems) 

Xn Harmful R22 

1
 - according to the Law on Chemical Substances and Preparations of the Republic of Lithuania (Official Gazette, 2000, 

No 36-987) and the Procedure for Classifying and Marking Hazardous Chemical Substances and Preparations approved 
by Order No 532/742 of the Minister of Environment and Health of 19 December 2000 (Official Gazette, 2001, No 16-
509; 2002, No 81-3501). 

 
Preliminary quantities of chemical substances and preparations planned to be used in the power plant have 
been presented in the EIA report, and they can be revised when preparing a technical design.  
 
Safety data sheets of chemical substances are presented in Annex No 5. Information on the planned storage 
conditions of raw materials and chemical substances used in technologic processes is presented in the 
Table below. 
 
The plan is to store fuel reserves (waste and biomass) of 3-4 days in closed fuel bunkers. In case of the PEA 
development alternative No 2, the plan is to store biomass reserves of at least 10 days in the biomass 
preparation and storage zone. Biomass reserve will be stored as logs. 
 
Table 15: Table 1.5.2. Storage of raw materials and additional chemical substances or preparations 

Seq. 
No. 

Name of the raw material, 
chemical substance or 

preparation 

Method of 
transportation 

Quantity stored on 
site, t 

Storage method
1
 

1 Incinerated waste Carrier from 
Vilnius MBT 

About 3 300 t* Enclosed fuel 
storage bunker 



Transporters 
 

2 Fuel - biomass Transporters PEA development 
alternative No 2 
about 11 000 t 

Biomass silos 

PEA development 
alternative No 3 

about 3 000 t 

Biomass will be 
stored in common 

enclosed waste and 
biomass bunker 

AA to No 2 
about 11 000 t 

Biomass silos 

Biomass in the form of logs Transporters 
 

Railway 

PEA development 
alternative No 2 
about 30 000 t 

Open log storage 
site 

AA to No 2 
about 30 000 t 

3 Fuel - dried/ dehumified 
wastewater treatment sludge 

Transporters Up to 100 t* Enclosed fuel 
storage bunker 

4 Ammonia Transporters 50 m
3
* Tank 

5 Slaked lime Transporters 50-100 m
3
* Special silo 

6 Burnt lime Transporters 50-100 m
3
* Special silo 

7 Other chemical substances Packed in 
special 

containers 

Depending on the need* Enclosed chemicals 
room 

* equal quantities are planned in all PEA development alternatives. 

 
Note: when storing the quantity of stored biomass will decrease respectively. 
 

1.6 Information on the location of the planned economic activity 
 

1.6.1. Geographic and administrative situation of the examined location 
 
The analyzed territory is within the boundaries of the Vilnius city municipality. Development of the activity is 
planned in the land plot, cadastral No 0101/0067:21 (JoļioniȎ g. 13, Vilnius, total area - 85.24 ha). The 
boundaries of the territory of the part of the land plot planned to be used for PEA, where a possibility for the 
installation of the Vilnius Combined Heat and Power Plant is analyzed, are marked in Figure 1.6.1. The land 
plot plan with the indicated boundaries of the territory of the land plot planned to be used for the 
development of PEA are presented in Annex 6.  



 
Figure 3: Figure 1.6.1. Layout scheme of the location of the analyzed planned economic activity 

In case of the PEA development alternative No 2, the analyzed territory of the land plot planned to be used 
covers 8.17 ha, while in case of the PEA development alternative No 3, the analyzed territory of the land plot 
covers 3.31 ha. Cadastral No of the land plot is0101/0067:21. According to the Excerpt from the Real 
Property Register Central Databank (Annex No 6), the total area of the land plot covers 85.2355 ha; the area 
of the part of the land plot owned by Lietuvos Energija, UAB according to the concluded land lease contract 
is 3.324 ha. In case of the PEA development alternative No 2, documents for the ownership of the part of the 
land plot will be processed for the lease of the remaining part of the land plot planned to be used in the 
activity. 
 
In terms of the geographical layout of the administered parts of the city of Vilnius (city neighbourhoods), the 
land plot is in the south-western part of the city and northern part of Paneriai eldership, on the left-hand 
shore of Neris river, in the territory of former JoļioniȎ village, at the distance of about 8 km from Vilnius city 
centre.  
 

1.6.2. Examined alternative locations and main reasons for the selection 
 
In the preparation stage of the EIA Programme, two alternative locations were examined, i.e. PEA location 
alternative No 1 - the territory of the part of the land plot planned to be used for the activity nearby the land 
plot of UAB VAATC municipal waste mechanical and biological treatment (MBT) facilities, and PEA location 
alternative No 2 - in the unbuilt territory of the Vilnius Thermal Power Plant CHP-3. 
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Figure 4: Figure 1.6.2. Layout of alternative locations considered in the EIA programme stage 

Adequacy analysis by installable outputs of these alternative locations was conducted in the feasibility study 
of the modernization of Vilnius district heating sector by installing/ upgrading high efficiency cogeneration 
facilities that use local and renewable energy sources. Conclusions of the analysis declare that out of all the 
evaluated potential construction sites, the construction territory marked as ñ1ò is most suitable for the 
execution of the planned activity. 
 
Pursuant to the report drawn up by VPC GMBH upon the order of Lietuvos Energija, UAB ñExpert Opinion. 
Modernisation of Vilnius city district heating sector by installing/upgrading high-efficiency cogeneration 
facilities that use local and renewable energy sourcesò, the land plot covering about 5.5-7.5 ha is necessary 
for the construction of non-hazardous waste fired TPP and biomass TPP in a single object. In addition to 
that, conditions for the parking of vehicles carrying fuel must be created in the territory of the company. The 
area of the part of the land plot planned to be used in case of the location alternative No 1 is sufficient, 
meanwhile in case of the location alternative No 2, the total area of the unbuilt territory nearby CHP-3 
buildings is only about 1.5 ha, and is insufficient for the construction of both non-hazardous waste and 
biomass power plant. 
 
Given this fact, the alternative construction site No 2 in the unbuilt territory of Vilnius Thermal Power Plant 
CHP-3 is not examined in the EIA report. 
 
It should be noted that the planned economic activity covering incineration of non-hazardous waste solely in 
the territory of the part of the land plot planned to be used in case of the alternative location No 1 meets 
solutions of the Special Plan of the Vilnius city municipality heat sector (Figure 1.6.3.). 

MBT facilities 



 
Figure 5: Figure 1.6.3. Excerpt from the Special Plan of the heat sector of Vilnius city municipality: territorial 
development scheme of the energy sector unit of Vilnius city located at JoļioniȎ g. 13. 

A railway branch to be reconstructed goes throughout the entire part of the land plot planned to be used in 
case of the location alternative No 1, and there is no other infrastructure to be used. The use of a part of the 
infrastructure of CHP-3 power plant is possible in the territory of the location alternative No 2, however, a 
major modernization of morally and physically obsolete infrastructure, which is already more than 30 years 
old, is necessary. 
 
The territory of the part of the land plot planned to be used in case of the location alternative No 1 borders 
with Vilnius MBT facilities being built, thus the supply of waste (SRF) via a carrier is possible, meanwhile, in 
case of the location alternative No 2, additional transportation distance would total 600 m, SRF would be 
delivered from MBT facilities to the waste incineration power plant by road transport, which is inexpedient, 
and thus would lead to a greater pollution and noise emission.  
 
The selection of the planned economic activity location alternative No 1 was determined by the following 
main reasons: 
 

- the activity is planned nearby the mechanical biological treatment facilities of the city of Vilnius, 
which are currently being built. This allows transporting the necessary fuel at short distances, 
installing special carriers and thus reducing vehicle traffic flows to the territory of the part of the land 
plot planned to be used; 

- proper connection to engineering networks: natural gas and electricity networks as well as district 
heating networks of the city of Vilnius; 

- well-developed infrastructure of communication and transport as well as fuel supply: there is a 
railway branch, highways are built nearby the part of the land plot planned to be used in the activity; 

- the territory of the part of the land plot planned to be used in the activity does not fall within the 
boundaries of protected or NATURA 2000 network areas, it does not contain any cultural heritage 
valuables; 

- energy production activity is permitted according to the solutions of the Master Plan of the territory of 
the Vilnius city municipality and Special Plan of the heat sector of the Vilnius city municipality; 

- concentrated territorial integrity of the city will be maintained by building large fuel fired facilities in 
the territories of morally and physically obsolete power plants; 

- new power plants will be built away from densely populated city zones 
 
Planned economic activities - Vilnius Combined Heat and Power Plants - construction and operation 
possibilities examined in the territory of the part of the land plot planned to be used in case of the 
location alternative No 1. 
Information on the location alternative No 1, where PEA development possibilities are analysed is presented 
below. 

Explication: 
1. Waste water treatment facilities - sludge 
for incineration and biofuel production 
2. Planned waste sorting plant 
3. Location of the waste incineration plant 
4. CHP-3biofuel zone 
5. Development of the infrastructure 



 

1.6.3. Existing land use, environmental protection and use mode 
 
The main purpose of the use of the land plot cadastral No 0101/0067:21, within the limits whereof the 
territory of the part of the land plot planned to be used for the PEA is located, is other, method of use - 
industrial territories and territories of storage objects (Annex No 6). 
 
The following special land and forest use conditions are set and registered in the land plot (cadastral No 
0101/0067:21): 
 

- XIV. Sanitary protection and pollution impact zones of production and municipal objects  
  Area - 5.07 ha 

- XLIX. Protection zones of water supply, rain and sewerage networks and facilities 
 Area - 15.96 ha 

- XLVIII. Protection zones of heat and hot water supply networks    
 Area - 7.02 ha 

- IX. Gas pipeline protection zones  
 Area - 0.56 ha 

- I. Protection zones of communication lines 
 Area - 1.07 ha 

- VI. Protection zones of electricity lines 
 Area - 13.76 ha 
Forests of the city limit the part of the land plot (cadastral No 0101/0067:21) planned to be used in the 
activity from the north and north-western side. At the distance of 0.9 - 1.0 km in the eastern - north-western 
directions the Neris river flows by the borders of the part of the analysed land plot, which is Natura 2000 
territory. Objects of the planned economic activity do not get into the set and registered 500 m protection 
zone of the Neris river.  
 
Facilities of the Vilnius wastewater treatment plant are set up in the lower terrace of the Neris river, in 0.7 km 
to the north. Many different companies are registered and conducting their activities in the land plot 
(cadastral No 0101/0067:21) and adjacent industrial territories. A municipal waste MBT factory is being built 
on the west, nearby the analysed part of the land plot planned to be used for the PEA. 
 

1.6.4. Applicable territory planning documents and their solutions 
 
Solutions of the Master Plan of the territory of Vilnius City Municipality 
 
The Master Plan of the city of Vilnius (hereinafter - MP) approved by Resolution No 1-1519 of the Vilnius City 
Municipality Council of 14 February 2007 lays down the territorial development guidelines for the planned 
period. 



 
Figure 6: Figure 1.6.4. Layout of the analyzed land plot in respect of the main drawing solutions of the Master 
Plan of the territory of Vilnius City Municipality till 2015 (the basis: main drawing of the Master Plan of Vilnius 
City Municipality till 2015, available online at: http://www.vilnius.lt/lit/Pagrindinis_brezinys_/1581996). 

 
According to the MP of the city of Vilnius, the analysed location falls under the business, production and 
industrial territory. The planned activity in the analysed location is in line with the Master Plan solutions. 
 
The summary paragraph 8.3.1 of the Vilnius Master Plan Monitoring Report approved by Resolution No 1-
2143 of the Municipality Council of 3 December 2014 (http://www.vilnius.lt/index.php?1635831436) 
establishes that ñpursuant to Article 14(2) of the Law on Territorial Planning (which took effect on 1 January 
2014), the Master Plan of the territory of Vilnius City Municipality till 2015 shall be valid indefinitelyò.  
 

1.6.5. Natural, historic and cultural valuables present in the territory 
 

The nearest protected areas 
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Old Town 
 

City Centre, key local centers 
 

District centers and other mixed high build-up intensity territories 
 

Intense built-up residential territories 
 

Medium built-up intensity residential territories  
 

Low built-up intensity residential territories 
 
 

Territories of gardenersô communities converted to low built-up intensity residential territories 
 

Territories of gardenersô communities 
 

Territories for public needs, specialized territories and territories of complexes 
 

Territories for public needs, specialized territories and territories of complexes containing large amounts of greenery 
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http://www.vilnius.lt/lit/Pagrindinis_brezinys_/1581996
http://www.vilnius.lt/index.php?1635831436


The analysed territory of the part of the land plot planned to be used for the PEA does not fall under the 
boundaries of protected or NATURA 2000 territories, and does not border with them. 
 
The nearest protected territories and NATURA 2000 territories of the European significance include: 
 

- NATURA 2000 BAST Neris river; 
- Geomorphological Reserve of Ditches; 
- Landscape Reserve of Paneriai Erosive Hills; 
- Vokǟ Hydrographical Reserve 

 
Figure 7: Figure 1.6.5. The nearest protected and NATURA 2000 territories 

 

The nearest cultural valuables 
 
The analysed land plot does not fall within the territories of registered cultural heritage valuables and their 
protection zones, and does not border with them. 
 
The nearest registered cultural heritage valuable is Naravai mound (17206) and Gudeliai (Lenkiġkǟs) barrow 
cemetery, so-called Ġvedkapiai (5644). 
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Figure 8: Figure 1.6.6. The nearest cultural heritage valuables 

 

1.6.6. Existing infrastructure and access roads 
 
The analysed location is in the land plot of industrial territories and territories of storage objects with well-
developed engineering infrastructure. 
 
A railway branch to be reconstructed is situated in the part of the land plot planned to be used in case of the 
location alternative No 1. DubliġkiȎ, PaneriġkiȎ and JoļioniȎ streets lead from GariȊnȎ street to the analysed 
part of the land plot planned to be used for the Vilnius Combined Heat and Power Plant. 
 
The part of the land plot planned to be used for the PEA borders with Vilnius MBT facilities being built. This 
allows supplying the majority of waste to the planned waste incineration unit by a carrier specially installed 
for that purpose, thus reducing the need for transporting using transporters or other vehicles. 
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Figure 9: Figure 1.6.7. Existing access roads to the analyzed territory of the part of the land plot planned to be 
used in the activity 

 

1.6.7. Planned connection to the existing engineering infrastructure networks 
 
The analysed territory has suitable conditions for connecting the PEA to engineering networks: natural gas, 
electricity networks, district heating of the city of Vilnius, drinking water, sewerage and rainwater drainage 
networks. The plan is to connect the planned Vilnius Combined Heat and Power Plant to the existing 
engineering infrastructure networks.  
 
Water necessary for company needs will be supplied from water supply networks of UAB Vilniaus Vandenys, 
while generated household and production wastewater will be discharged to wastewater networks of UAB 
Vilniaus Vandenys. After the initial treatment, rainwater collected from the part of the land plot planned to be 
used in the activity will kuras 
be discharged into the rainwater drainage networks of UAB Grinda.  
 
Heat produced in the Vilnius Combined Heat and Power Plant will be directed to the Vilnius city DH network 
nearby the CHP-3 territory. Exact connection point and scope of the reconstruction will clear up upon the 
receipt of Vilniaus Energija connection conditions. AB Lietuvos Dujos will build a 3 bar gas pipeline to the 
boundary of the land plot, which is necessary for the supply of natural gas to the planned power plant. 
 
The voltage of electricity generated in generators of the cogeneration power plants will be increased to 110 
kV by transformers located in the part of the land plot planned to be used in the activity, and will be directed 
to the existing 110 kV CHP-3 substation by overhead lines or an underground cable. CHP-3 substation will 
be reconstructed by installing two 110 kV circuit breakers and meters of sold/purchased electricity. 

 

2 Technological processes 

 

Boundaries of Land Plot, cadastral 
No 0101/0067:21 
 
 

PEA development alternative No 2 

 
PEA development alternative No 3 

 
Closest urbanized territories 
 
Directions of existing access roads 

 

LEGEND 



2.1 Description of technological processes to be used in Vilnius Combined 
Heat and Power Plant 

 

In accordance with the definition of Directive 2012/27/EU of the European Parliament and of the Council of 
25 October 2012 on energy efficiency, amending Directives 2009/125/EC and 2010/30/EU and repealing 
Directives 2004/8/EC and 2006/32/EC, cogeneration means the simultaneous generation in one process of 
thermal energy and electrical or mechanical energy.  

During the cogeneration process, usually from 7% to 50% of energy contained in the fuel is used to generate 
electricity, from 8% to 20% of energy contained in the fuel is lost, and the remaining energy in the form of 
steam or hot water is used to heat buildings, to prepare hot water, and to meet technological needs. 
Producing the same amount of heat and electricity in the usual way, more fuel is consumed, and losses can 
comprise up to 50%

52
. Therefore, the production of electricity and heat in the cogeneration process is 

regarded as energy-efficient technology. The use of such technology is in line with the direction of EU policy. 
High-efficiency cogeneration and district heating and cooling are regarded in Directive 2012/27/EU as 
measures having significant potential for saving primary energy. Indication to the Member States to take into 
account the potential of using efficient heating and cooling systems is established in the Directive. 

In general, the basic elements of the combined heat and power plant are the following: 

1. Fuel reception, preparation, storage and supply system. 

2. Steam boiler. 

3. Steam turbine and generator. 

4. Water treatment system. 

5. Advanced exhaust flue gas cleaning system with a condensing economizer. 

6. Collection system of ash, slag and flue gas cleaning products. 

7. Power plant management system. 

Process flow scheme of the CHP power plant is shown below. 
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 Feasibility studies for the installation of various cogeneration technologies and costs, and preparation of 

recommendations for the installation of these technologies, the Ministry of Economy of the Republic of Lithuania, 

2007. Internet access: http://www.ena.lt/Ataskaitos/Kogener.pdf, visited on 04/05/2015 



 

1. Fuel bunker 2. Grab crane 3. Feed chute 4. Fuel feeder ram to the furnace 5. Furnace (grate) 6. Bottom ash 
discharger 7. Combustion chamber 8. Afterburning chamber 9. Heat radiation chamber 10. Convection chamber 11. 
Steam boiler economiser 12. Condenser 13. Turbine 14. Generator 15. Electrical power supply system 16. Heat supply 
system 17. Acid absorber 18. Bag filter 19. Recirculation 20. Economiser 21. Cooler 22. Scrubber (not provided) 23. 
Smoke exhauster 24. Chimney 25. Technical water tank 26. Fly ash transportation system 27. Transportation system of 
waste from exhaust flue gas cleaning system 28. Ash / waste silo 29. Ash / waste discharge 

Figure 10: Figure 2.1.1:  Process flow scheme of operation of CHP power plant 

 

In case of all options, waste after the MBT will be delivered to the waste incineration plant by special closed 
transporter and special motor vehicles, and biomass will be delivered to the biomass CHP plant by special 
motor vehicles and / or railway.  

Incoming fuel and waste will be weighed and checked whether they do not exceed the established level of 
radioactivity. After weighing, vehicles will move to the fuel unloading premises where fuel will be unloaded 
into the fuel bunker. The possibility to install a shredder for shredding of larger waste is planned in the non-
hazardous waste unloading area. In case of PEA Development Alternative No 2, biomass will be delivered to 
the biomass handling and storage unit. Biomass will be unloaded in covered unloading premises. Before 
feeding chips to the covered storage silos, they will be cleaned from bulky and non-flammable impurities. 

In case of PEA Development Alternative No 2 for non-hazardous waste incineration and PEA Development 
Alternative No 3, waste and fuel will be delivered to the steam boiler equipped with a furnace grate, whereas 
a fluid-bed furnace will be used for biomass combustion in case of Alternative No 2. Heat released during 
combustion (> 850 ÁC) turns water circulating in the steam boiler water pipes into steam. Steam of high 
technological parameters enters the turbine (s) rotating impeller (s) through the steam line, where steam 
expands and performs work during which the potential energy of steam is converted to kinetic energy, i.e. 
the turbine shaft rotates and performs mechanical work. 

Mechanical energy obtained in a steam turbine will be released through a shaft to the electrical generator 
producing electricity. 

Steam releasing energy in a steam turbine is of relatively high temperature (above 100 ÁC); therefore, it is 
usually passed to the heat exchangers for heating of district water.  

For emergency cases, it is projected to install air coolers for cooling of district water. In the event of failure of 
Vilnius district heating networks, when the turbine stops operating in an emergency and so on, excess heat 
must be released into the air until the power plant returns to normal operating mode, i.e. the power of boilers 
will be reduced or they will be shut down. 



Waste incineration flue gas treatment system (PEA Development Alternatives No 2 and No 3) will consist of 
a selective non-catalytic reduction (SNCR) system, semi-dry flue gas treatment equipment, and a bag filter. 
A selective non-catalytic reduction (SNCR) system using bag or electrostatic filters will carry out flue gas 
treatment in a biomass combustion plant (Development Alternative No 2 for biomass cogeneration).  

Flue gas cleaned up after combustion of waste and biomass will be emitted in the atmosphere through 
separate stack. Elements specific to each of the options will be discussed below. Layout schemes of process 
equipment of the planned Vilnius CHP plant for the analysed activity development alternatives are presented 
in Annex 7. 

2.1.1 PEA Development Alternative No 2 

 

According to PEA Development Alternative No 2, the Vilnius CHP power plant production installation which 
consists of waste-fired unit and biomass-fired unit. A steam boiler equipped with a furnace grate is planned 
to be installed in a unit incinerating waste of the Vilnius CHP power plant and a steam boiler equipped with a 
fluidized bed furnace will be installed in the unit that uses biomass. In case of PEA Development Alternative 
No 2, a biomass preparation and storage unit to ensure a continuous supply of biomass to the CHP power 
plant is planned to be installed near the planned CHP power plant. Layout schemes of process equipment 
provided in PEA Development Alternative No 2 is presented in Annex 7, and the principal technological 
scheme is given in Annex 8.   

Fuel reception, preparation, storage and supply system 

Waste-fired cogeneration plant  

The majority (70-100%) of incinerated waste will be conveyed by a conveyor from the nearby Vilnius 
mechanical biological treatment (MBT) plants, or transported by vehicles from other MBT plants of Lithuania. 
It is provided that waste from Vilnius MBT plants will be conveyed to the fuel storage bunker by a closed-type 
belt conveyor equipped with a metering system of waste supplied. When selecting the capacity of the belt 
conveyor, the operating mode of the MBT plants, supply imbalances of solid recovered fuel during the day 
and week will be considered. 

Other incinerated waste transported from other MBT plants and reserve fuel for launching and stopping 
(biomass sludge from sewage treatment plants) will be delivered by road. The usual capacity of biomass 
(wood chips) trucks - 90 m

3
. The use of the closed-type fuel supply systems (conveyors, vehicles) will 

prevent the spread of odour and dust into the environment during transportation. 

A separate tank will be installed for storage of incoming sludge, or sludge will be delivered directly to the 
waste bunker where a grab crane will mix it with other waste. 

Sludge from waste water treatment plants will be classified as non-hazardous waste in accordance with 
information provided in Letter No. (17-2) D8-2506 of the Ministry of Environment of the Republic of Lithuania 
of 02 April 2015 on Dried Sludge Volumes, (Annex 4). It will be assessed whether waste has characteristics 
set out in Annexes 2 and 3 of Rules on Waste Treatment approved by Order No 217 of the Minister of 
Environment of 14 July 1999 on the Approval of Rules on Waste Treatment and waste hazard criteria, and 
can be considered as hazardous waste. Information of the Ministry of Environment on data provided by 
sewage treatment plants and summary for a period 2013-2014 on the amount of dried/drained sewage 
sludge from sewage sludge treatment plants is provided in Annex 4. 

Trucks carrying waste and reserve fuel (biomass and sludge from sewage treatment plants ) to the power 
plant for maintaining temperature mode will be weighed on the scales. The weight of waste and biomass 
received, and other data will be entered into the database of the power plant.  

Fuel will be transported to the waste-fired cogeneration plant during the daytime and only on working days. It 
is projected that a fuel bunker will store waste incinerated during three - four days considering that waste will 
be delivered to the plant on working days and during the daytime. 

It is planned to shred the incoming bulky waste. For this purpose it is planned to install a shredder for 
shredding large waste in a separate duct of the closed-type waste reception building. Such waste can 
amount up to 5-10% of the total amount of waste incinerated.  

It is projected that a room for unloading of vehicles and a waste bunker will be of a closed-type with the 
relevant ventilation system to prevent from spread of unpleasant odours to the ambient air. The air from the 
waste unloading room and storage bunker will be used for combustion, and during the non-combustion 
period, it will be filtered through activated carbon filters. Unloading or storage of waste in open-type sites is 
not projected. Any intermediate waste or fuel transport from one technological link of the waste incinerator to 



another by means of motor vehicle or trucks is not projected, i.e. fuel (waste) will not be transported 
manually. 

The biomass-fired cogeneration plant 

The biomass supply and storage area, which will be equipped with biomass scales, fuel unloading room with 
fuel separation equipment, fuel conveyors, storage silos, timber crushing equipment, timber storage site, 
wagon unloading equipment are planned for servicing of the biomass-fired CHP power plant. Fuel will be 
delivered to the cogeneration plant burning biomass by road vehicles and railway. It is expected that 50-

100% of biomass will be delivered by road vehicles, and up to 50% biomass by railway. The usual capacity 
of wood chip biomass trucks is 90 m

3
. 

All fuel delivered to the cogeneration installation fired on biomass will be weighed, i.e. scales both for 
transport and rail freight wagons will be installed. Biomass will be transported on working days and during 
the daytime. The company plans to install a transportation management system to ensure that the planned 
use of the power plant in the territory of the plot of land will not lead to traffic congestion. It is planned to build 
a parking space for motor vehicles if the instantaneous flow of cars to the plant will be greater than can be 
served in the biomass unloading site. 

It is projected that prepared wood chips and wood (waste from preparation of industrial roundwood and 
firewood) will be transported to the cogeneration unit burning biomass by truck and railway. Wood chips 
delivered by trucks will be unloaded in a closed-type fuel unloading building from which they will be 
transported to at least two fuel storage silos. It is intended to remove bulky wood, stone, concrete blocks, icy 
wood blocks, metal from wood chips before they are placed into storage silos. 

Wood chips will be unloaded from railway freight wagons using trucks. The unloading system of wood chips 
imported by rail freight wagons will be partially of a closed-type to protect against entry of dust into the air. 

Storage of wood chips in an open-type planned area of the part of land is not provided. It will not be allowed 
to transfer wood chips from one fuel supply unit to the next by means of transport, except for fuel unloading.  

Wood brought by trucks and (or) railway will be stored in the biomass unloading area. It is projected to store 
logs, as biomass stocks for at least 10 days. There are plans to install wood log shredding (chip production) 
equipment. It is planned to install two separate wood log-shredding lines. Shredding line capacity will be 
such as to be sufficient to ensure fuel supply to the power plant to operate at maximum capacity in the event 
of failure to deliver wood chips. Fuel will be crushed indoors to prevent the risk of the spread of dust and 
noise in the environment. Wood log crushing process will be fully automated without additional manual 
reloading of wood logs or wood chips between the crushing units. 

Wood chips after crushing will be directed to the fuel storage silos. 

It is planned to use lift trucks and / or cranes for unloading and transportation of logs from a storage site to a 
shredding unit. 

It is planned to install at least two fuel storage silos in the biomass-fired unit. Fuel supplies for 3-4 days will 
be stored there taking into account the fact that the fuel will be delivered to the power plant on working days 
and during the daytime. 

Separate units of the fuel supply system of the biomass burning unit will be optimally duplicated to ensure 
reliable and uninterrupted operation. 

Biomass Testing Laboratory will be installed in the biomass unloading area. It is expected to construct the 
laboratory so that the direct fuel pick up from the truck is possible. Samples of fuel and waste delivered to 
the waste burning unit will be also tested in the laboratory. 

 

Steam boiler 

Waste to energy CHP power plant 

Moving grate, fluidised bed boilers or rotary furnace is the most commonly used techniques for waste 
incineration. Summarized data from the European Commission Reference Document on the Best Available 
Techniques for Waste Incineration (BAT) is presented in the table below.  

 

Table 16: Table 2.1.1: Waste Incineration BAT 

Technology Untreated municipal  Pre-treated municipal 
waste 

Hazardous waste 



waste 

Grate Often applied Often applied Used in very rare cases 

Fluidised bed Used in very rare cases Often applied Usually not applied 

Rotary furnace Usually not applied Often applied Often applied 

Pyrolysis Used in very rare cases Used in very rare cases Used in very rare cases 

Gasification Used in very rare cases Used in very rare cases Used in very rare cases 

Grate technology is installed in approximately 90 percent
53

 of all new waste incineration plants in the 
European Union. This technology is attractive because it is well-researched, developed and tested by time; 
therefore, investments in the grate boiler and subsequent operating costs are relatively lower. 

This technology is also planned to be applied in the PEA activities. A diagram of the grate furnace is 
presented in Figure 2.1.2. 

 

1 ï Furnace shell 2 ï Masonry structure with insulation 3 ï Scrapper feeder 4 ï Furnace grate 5 ï Air piping 6 - Fuel 
bunker 7 ï Ash discharge channel 8 - Ash removal from under the grate channels 9 ï Bunker fire alarm system 

Figure 11: Figure 2.1.2: Example of the diagram of the grate furnace 

Grate furnace consists of the furnace shell, furnace masonry structure with insulation, waste crapper, furnace 
grate, ash channel, air piping, waste bunker, and bunker fire alarm system. 

Waste from the waste bunker is pushed by scrappers through funnels over the grate in the first zone. Waste 
exposed to high temperature and air supplied under the grate (primary air supply) is intensively dried in the 
first zone on the drying grate. The gasification process occurs above the combustion grate. Waste burns 
completely on the combustion grate, and ash falls into the ash channel. The air is also supplied above the 
waste layer (secondary air supply) for burning of gas released above the incineration grate. 

Mechanical furnace of the facilities, and side walls and ceiling of the lower part of the boiler are covered with 
firebrick coating. The surface of the boiler is water cooled. Additional boiler start-up burners using natural 
gas as additional fuel are installed in the walls of the boiler near the secondary air injection nozzles. Burners 
are used to turn on and off the boiler. Burners are also automatically activated at the temperature of 850 ÁC 
in the combustion chamber as only the temperature higher than 850 ÁC ensures the decomposition of 
unpleasant odour of gas and dioxins. Volume of the furnace is calculated so that the combustion products 
resulting form the temperature not lower than 850 ÁC are maintained for at least 2 seconds. 
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Typically, the temperature of gas exiting the furnace to the boiler depends on the boiler size and vary from 
900 - 1100 ÁC. The main technological requirement is that the waste layer has to cover the grates over its 
entire area and the fuel layer thickness must be 15-25 cm. The grate is protected against overheating only if 
these technological conditions are fulfilled. The waste must burn out on the last rows of grate. Allocation of 
primary and secondary air volume is adjusted automatically according to the progress of the combustion 
process in the combustion chamber. Waste feed, maintenance of combustion and removal of bottom ash 
(slag) are carried out in automatic mode according to the set parameters. Bottom ash (slag) from the ash 
channel is removed by mechanized scrappers and ash conveyor, and falls from under the grate through 
special openings directly onto the conveyor. 

The main advantages of this combustion technology is that for burning of one ton of waste a small power 
consumption is required, and various waste of a broad range of calorific value can be incinerated and metal 
from ashes can be separated. 

Steam boiler generates steam of high technological parameters to produce heat and electricity. The most 
important parameters of the unit: efficiency of the boiler (steam quantity produced per unit of time), steam 
pressure, temperature, efficiency. The steam boiler consists of the boiler shell, water pipes, steam 
superheaters, boiler economizer, and the boiler drum. 

Heat released by incinerating waste in the grate furnace is used for steam generation. The furnace 
combustion products and flame heats the water pipe system. Water flows in the pipeline or its mixture with 
steam in superheaters. So that the boiler water pipeline does not overheat, water and its mixture with steam 
has to circulate constantly and cool the tubes. Steam is released from the steam mixed with water in the 
boiler drum. The temperature of the saturated steam obtained in the boiler drum is raised to the temperature 
required for the technological process in the steam superheater. 

A boiler economizer, an important device of the steam boiler, is designed to burn waste as efficient as 
possible in the steam boilers of higher power and take energy from exhaust fumes as much as possible. The 
economizer consists of a tube plate through which feed water supplied from the deaerator flows in the supply 
pumps, and flue duct, in which tube plates are installed. About 100 ÁC water supplied from the deaerator 
flows through tube plates, which are surrounded by the smoke, thus the feed water is preheated to a higher 
temperature. The economizer is installed so that hot fumes fall down, while heated feed water rises upwards 
in the direction opposite to smoke, so the hottest fume gives first heat to feed water of the maximum 
temperature. After the economizer, water flows to the boiler drum, in which continuous circulation in the 
boiler water pipe system is ensured and part of water is evaporated. 

Natural gas will be used for starting, stopping, and maintaining the required temperature mode in the furnace 
of the waste-fired CHP plant. 

Biomass fired CHP plant 

The type of the biomass boiler furnace may vary depending on the power of the plant and the quality of the 
fuel supplied. It is expected that the steam boiler furnace of the biomass-fired CHP plant will of the fluidised 
bed type, and the stationary or circulating fluidized bed furnace will be selected. 

 

1 ï Fuel 2 ï Primary air 3 ï Secondary air 4 ï Flue gas 5ï Bottom ash 

Figure 12: Figure 2.1.3: Process flow scheme of a stationary (A) and circulating (B) fluidized bed furnace
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The increasing speed of air flow supplied for combustion, the state when the air upwards the fuel layer and 
fuel particles are suspended in the airflow can be achieved. It appears as if the fuel bed begins to boil, hence 
the term 'fluidised bedô. The above described fluidized bed is called a stationary or fluidized bed. Moisture, 
released volatiles, ash and fine fuel particles are removed from the fuel bed. The fine fuel particles or volatile 
substances burn in the combustion chamber above the fluidized bed.  

When the speed of the air flow increases more than is necessary to form the stationary fluidised bed, the 
burning fuel particles are removed with the air flow. Solid particles are separated from the air and gas flow in 
the cyclone - separator and are brought back to the furnace. Since burning fuel circulates between the 
furnace and the separator, the term ócirculating fluidised bedô is used to define this combustion technology. 

 

Water treatment system 

Water for the needs of the plant technological processes will be taken from the Vilnius district water supply 
network. Water taken from the water supply will first be mechanically filtered through sand filters, and after 
will flow into the water softener. Water demineralisation (desalting) will be carried out by reverse osmosis 
(RO) and electrodeionisation apparatus.  

The main element of the reverse osmosis (or RO) device is a semi-permeable membrane through which 
water is pressed out during its demineralisation. A semi-permeable membrane keeps 98-99 % of salts and 
70 - 99 % of natural organic materials in water. 

The final quality of water intended for high-tech processes is further achieved by filtering the prepared water 
through the electrodeionisation unit (EDI). Water partially treated in this unit is purified by passing it through 
a mixed bed containing a mixture of cation-exchange and anion-exchange resins. Water by passing through 
the ion exchange, alternately interacts with the cation exchanger and the anion exchanger, and gradually 
loses its cations and anions. Not only inorganic salts are removed from the water, but also the amount of 
organic materials in water is reduced. 

Electrodeionisation has a number of advantages: it needs no aggressive regeneration chemicals; EDI 
equipment takes up less space than conventional equipment; they require only minimal maintenance; it 
ensures optimal water quality, the amount of bacteria is reduced by more than 99 percent, etc. 

Purified water continues to be fed into the feed water system which consists of a feed water tank and 
deaerator, at least two water pumps and chemical dosing stations. The feed water tank provides water 
reserves for at least 0.5 hours of steam production at the maximum boiler evaporation in the event of water 
supply interruption. Water is stored in the tank at the highest possible temperature so that upon its supply to 
the removal device ï deaerator of aggressive gases such as oxygen (CO2) and carbon dioxide (CO2) the 
maximum reduction of the quantity of dissolved oxygen and other gases is ensured. 

The oxygen concentration in water after the deaeration process must meet the requirements for boiler feed 
water, and carbon dioxide must be removed. The most commonly used are atmospheric deaerators. A two-
step scheme of degasification is installed in the deaerator: Step 1 - preheating of chemically treated water 
from 5-10 ÁC to 102 ÁC in the mixing heat exchanger, Step 2 - distribution of the gas and steam mixture and 
water of the cyclone separator. 

Further, the steam from the deaerator is condensed in the steam condenser. The water-steam cycle losses 
are covered by the addition of water from the water supply system. This water is heated in the purge cooler 
and steam condenser of the feed water tank. Feed water is supplied by two water pumps powered by 
electrical motors. In case of power failure, the pumps are connected to the emergency power supply to 
ensure sufficient quantity of water to cool the boilers. In order to protect the water pipes in the steam-water 
cycle, ammonia water is automatically dosed into the feed water tank. The solution is dosed into the feed 
water tank. Dosage rate depends on the pH value, which is measured continuously in the feed water pumps. 
The solution is prepared and dosing in the system is performed in the chemicals dosing station. 

 

Advanced exhaust flue gas treatment system with the condensing economizer  

Treatment systems to treat the pollutants emitted into the ambient air to the limit values set out in the 
legislation will be selected to treat flue gas in Vilnius CHP plant.  

The following systems will be used for flue gas treatment in: 

Å Waste to energy CHP plant: selective non-catalytic reduction (SNCR), semi-dry flue gas treament 
and bag filter system; 



Å Biomass-fired CHP plant: selective non-catalytic reduction (SNCR), and a bag or electrostatic filter 
system. 

Smoke condensing economizers will be selected separately for each plant. 

Below is provided a description of flue gas treatment technology planned for use. 

Description of selective non-catalytic reduction (SNCR) technology (applicable to waste and biomass 
boilers)  

In Europe, a selective non-catalytic reduction (SNCR) system is often used for cleaning of the exhaust flue 
gas from nitrogen oxides in the incinerators. If compared with the selective catalytic reduction (SCR) system, 
this system requires less investment because additional heating of flue gas is not required. 

The 25% ammonia (NH3) solution used as reducing agent in the SNCR system is injected into the 
combustion chamber to mix with the resulting gases. It should be noted that greenhouse gas N2O is not 
formed when using the ammonia solution. The optimum temperature from 900 ÁC to 950ÁC must be 
maintained in the combustion section to ensure the cleaning as the NOx reduction reaction can only take 
place at this temperature. At higher temperatures than 1000 ÁC, unwanted secondary reactions may take 
place. In the event of lower temperature than 800 ÁC, the NOx reduction efficiency drops significantly and 
large amounts of the unused injected reducing agent is directed to the flue gas treatment facilities. The 
ammonia solution injection system consists of spray nozzles arranged on two levels, and a reducing agent 
supply system. Nozzles arranged on two levels ensure effective mixing of materials with smoke. 

The principal characteristics of the semi-dry flue gas treatment facilities applied to a waste 
incineration plant (PEA Development Alternatives No. 2 and No. 3). During the incineration of waste the 
materials they contain oxidize and thus a variety of acid and acidic compounds are being forming. Semi-dry 
flue gas cleaning technology can be used in the CHP plant for cleaning of acid gas (HCI, HP, SO2, etc.). 
This technology allows to achieve high cleaning efficiency, requires less investment, as well as its high 
technology advantage is that by using this method waste is not formed. Activated carbon collects mercury, 
dioxins, furans and other heavy organic molecules. 

Acid gas absorption, collection of dioxins and heavy metals takes place in the semi-dry type reactor. 
Activated carbon, slaked lime (Ca (OH2) or quicklime (CaO) are used as reagents to a semi-dry process. 
Selection of the reagent substance depends on the equipment supplier. According to the practical benefits of 
operation of such facilities it is more likely, that quicklime (CaO) will be selected as a reagent substance. 

A controlled amount of lime, water and circulating filter ash is mixed in the extinguisher and fed into the 
reactor where is mixed with hot untreated flue gas from the boiler. Typically, the amount of acid gases 
depends on the composition of fuel burned. In general, the hydrated lime reacts with all acid components 
and at the end of the reaction, dry particles are obtained. Secondary particles, generated during chemical 
bonding and unreacted lime, are caught in a bag filter. Part of the unreacted materials collected in the filter is 
returned back to a semi-dry type reactor.  

After a semi-dry type reactor, smoke enters the bag filter, where solids are collected in the bags of the filter. 
A dust layer deposited on the surface of the bags of the filter also protects against acidic components and 
smaller particles. Part of the collected particles is directed back into the reactor through the fire extinguisher. 
A level control system controls the amount of the final product, which is directed to the final product bunker. 
Dust collected in the filter bunker and the reactor is directed to the final product bunker by pneumatic lines. 

The description of principle of operation of a bag filter may be applied to the waste incineration plant 
(PEA Development Alternatives No. 2 and No 3) and can be used for biomass plant 

Particles of a different size - from millimetre to tenths of a micron are formed by burning waste and biomass. 
They are made up of unburned fuel, sulphur compounds, carbon, smoke, and airborne dust. During a proper 
control of the combustion process, ash consisting of non-combustible material and fine solid particles mostly 
remains in smoke. Bag filters should be used in the power plant to clean the flue gas from solid particles. 
This is one of the most commonly used technologies for waste incineration plants. Flue gas gets in the bag 
filter from semi-dry flue gas treatment plants. Smoke will be filtered in the bag filter through bags made of 
special fibrous material, which keeps the solid particles and waste products generated during semi-dry flue 
gas treatment. A layer of dust formed on the filter surface further suppresses acidic components and small 
particles.  

Regular filter cleaning is mandatory for effective operation of a bag filter. Only 1-2 filters are cleaned at the 
same time thus ensuring a continuous uniform cleaning efficiency during operation. Usually a filter consists 
of two or more sections, so even if one section is removed for repairs, the filter continues to operate 
effectively. Ash accumulated in the bags falls down into a collection bunker below. The level control system 
controls the amount of the final product in the filter bunker, which is directed by the pneumatic line to the final 
product bunker. Usually the bag filter is replaced every 36 months. 



The description of principle of operation of the electrostatic filter (may be applied to a biomass-fired 
plant)  

The electrostatic filter (ESF) is designed to clean the combustion products formed during biomass 
combustion in the combustion chamber and releasing most of heat energy in the boiler from the solid 
particles they contain. Depending on the number of particles present in the flue gas, and the required level of 
treatment, electrostatic filters may have one or two fields, and in exceptional cases, the three-field filter may 
be needed. Structure of the filter and at the same the number of fields will be determined during the stage of 
selection of technical solutions. Particles moving in the electrostatic filter are charged and under exposure to 
an electric field are deposited on the plates. Deposited dust is removed by mechanical means. Cleaning 
efficiency of 10 ɛm and smaller solid particles by the electrostatic filter is from 99 to 99.9%. 

  

Figure 13: Fig 2.1.4: Process flow scheme of ESF operation 

 

Flue gas condensing economiser (SCE) 

Exhaust flue gas resulting from the incineration of waste and fuel gas has high-energy content in the form of 
water, vapour, latent heat and flue gas heat.  

Flue gas of about 130-160 ÁC passes from the furnace to the flue gas condensing economiser, in which upon 
release of its heat, it is cooled, and after reaching the dew point, water vapour in flue gas condenses by 
releasing its heat. Given that biomass smoke contains much water vapour, contact condensing economisers 
are mainly used for their heat recovery.  

The condensing economiser consists of the structural part of the condensing economizer (heat and mass 
transfer surfaces), condensate sprayers and condensate treatment equipment. Fuel gas condensing 
economiser is usually installed after the installation of the flue gas treatment facility from particles. 

Flue gas resulting from the flue gas treatment facilities (before the flue gas condensing economiser) gets into 
the duct where the sprayers of flue gas condensate are installed. Water is sprayed into the flue gas (and 
later, after the sufficient quantity of condensate is produced from flue gas, the condensate is sprayed) that 
cools the flue gas to a temperature not higher than ~ 3 ÁC compared with the temperature of the heat 
transfer material returning from a heating network. Condensate sprayed with sprayers absorbs large solid 
particles contained in flue gases and precipitates them into the sediment tank, from which the contaminated 
water is drained to the condensate treatment equipment. Condensate flows into tanks installed at the bottom 
of the economiser. Using the pumps condensate is fed from tanks to heat exchangers and is used to heat 
district heating return water.  

 

System for collecting ash, slag and flue gas treatment products  

The bottom ash (slag) management system comprises incineration waste bunkers with chutes, incineration 
waste conveyors, slag chutes, slag extractors, vibrating and belt conveyors. The purpose of the system is to 
ensure the proper collection of waste and ash resulting from the incineration process in a slag storage 
facility. 

Ash to ash bunker 



Bottom ash and incineration waste (non-volatile incineration waste) usually comprises about 80 - 90 percent 
of all incineration waste. Incineration waste (residues) falls into the chutes from a 3-track moving grate 
through the bunkers installed under each grate section. Conveyors are installed at the end of each chute of 
the track. Chutes are of the submerged type so that the combustion air could not leak from the primary air 
system. A level control valve maintains a constant water level in the chutes. Every conveyor transports 
incineration waste to the slag chutes. The bottom ash from the end of the grate over the slag chutes falls 
directly into the two slag extractors. Combustion air is isolated by the sufficient water level in the slag 
extractors. Water is removed from ash in the inclined outlet of the extractor, and then ash passes to another 
conveyor. Vapour formed during the soak process moves up to the furnace over the slag chute. A constant 
water level in the slag extractor is maintained by level control. 

Bottom ash falls from the slag extractor on one of the vibrating conveyer which passes ash onto the 
conveyor. Ash is transported by a conveyor to the slag storage unit. The bottom ash handling system is 
managed and monitored by the automated management system from the operatorôs workplace. 

In case of PEA Development Alternative No 2, bottom ash formed in the waste incineration plant and 
biomass incineration plant will be stored in separate bunkers. 

 

2.1.2 PEA Development Alternative No 3 

In case of PEA Development Alternative No 3, one cogeneration facility firing mixed fuel (waste and 
biomass) will be constructed whose main elements are:  

- steam boiler, 

- steam turbine and generator, 

- water treatment system, 

- advanced exhaust flue gas treatment system with the condensing economizer, 

- system for collecting ash, slag and flue gas treatment products  

- power plant management system. 

All technological elements are identical to elements of the waste-fired CHP plant according to Vilnius CHP 
power plant in case of Development Alternative No 2. 

Waste delivery, acceptance, storage and supply in the fuel acceptance, preparation, storage and supply 
system is analogous to the system of the waste-fired unit in accordance with PEA Development Alternative 
No 2. 

In case of PEA Development Alternative No 3, the additional biomass preparation unit is not planned due to 
the lower amount of burned biomass compared to Alternative No 2; biomass will only be delivered in the 
form of chips. 

The layout scheme of technological equipment of PEA Development Alternative No 3 is provided in Annex 7, 
and the process flow scheme is given in Annex 8. 

 

2.1.3 Additional Alternative to PEA Development Alternative No 2 

In case of use of the CHP-3 plant according to PEA Development Alternative No 2, steam will be fed via the 
planned steam line to one steam turbine of the CHP-3 plant (T-180/210-130-1, a steam extraction 
condensing turbine). Heat generated in the turbine condensers will be transferred via the existing heat 
transfer system to the Vilnius district heating system (DHS). Electricity produced will be transferred via the 
existing cables to a 110 kV substation of the CHP-3 plant. The resulting steam condensate will be returned 
via a pipeline to facilities under construction. 

In case of use of this alternative, the existing installations of the CHP-3 plant should be reconstructed, 
namely: a turbine must be reconstructed and adapted to operate with a small amount of steam and low 
steam parameters; a steam turbine control system must be substantially upgraded, and the turbine generator 
reconstructed as well. In addition, in the event of selection of this option, it would be necessary to use non-
traditional technological / engineering solutions to ensure reliable and uninterrupted operation of the power 
plant, such as during installation of the high-pressure steam line the solutions eliminating the possibility of a 
hydraulic impact in the steam pipeline (Heat tracing) should be applied. Issues on adaptation of auxiliary 
equipment to different modes of operation than projected (e.g. adaptation /replacement of the deaerator and 
so on) should be addressed. The start-up time will prolong due to a steam line heating the plant. 



In this case, the efficiency of existing equipment (CHP-3 power plant units were put into operation in 1984-
1986, i.e. they have operated for 30 years), operational flexibility (nominal turbine electric power - 100 MW, 
minimum electric power - 70 MW) and effective operating range would be less as opposed to new 
installations. This would result in a lower annual average energy efficiency of production facilities, and 
therefore more fuel would be consumed to produce the same amount of energy leading to more 
environmental pollution. Less flexible operation of the unit (partially unloaded, minimum power, heat and 
power ratio operating under minimal load, etc.) will also lead to an annual reduction in plant output what 
would reduce operating income. As a result, considering the lower efficiency of facilities and the potential 
larger amount of heat discharged into the environment through cooling towers

55
, the cost of the heat output 

of the facility will be higher. 

The process flow scheme of the AA to PEA Development Alternative N 2 is provided in Annex 8. 

 

2.2 Comparison of the proposed techniques and equipment with the best 
available techniques  

The best available techniques (BAT) is the most effective and advanced stage in the development of 
activities and their methods of operation, which indicates the practical suitability of particular techniques for 
providing the basis for emission limit values and other permit conditions designed to prevent and, where that 
is not practicable, to reduce emissions and the impact on the environment as a whole. 

The comparative parameters (e.g. air emissions, water consumption, energy consumption per unit of 
production, etc.) are set according to the EU BAT reference document, their summaries, and annotations. 
Where the industrial device activity rates do not meet the BAT level, an operator must prepare an 
environmental action plan anticipating the changes to ensure a higher level of environmental protection. 

Analysis of the application of BAT in Vilnius CHP plant is carried out by analysing the general BAT for waste 
and fuel combustion (waste and biomass power plant), monitoring and the application of environmental 
management measures. The application of BAT technological measures for waste and biomass power 
plants is analysed separately. 
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 providing potentially longer operating time of the plant 



 
Table 17: Table 2.2.1: Comparison of technological process with the horizontal BAT Reference Document 

 
Seq. 
No 

EU BAT reference 
documents, 
annotations 

BAT guidance for large fuel combustion plants Activities planned to be carried out in Vilnius Combined Heat 
and Power Plant 

Compliance 

Generic BAT for all waste and fuel incineration 

1. Generic BAT for all 
waste and fuel 
incineration 

1,6,7
 

To maintain equipment in a good working order and to 
carry out maintenance inspections and preventive 
maintenance in order to achieve this 

It is planned to carry oiut maintenance inspections several times a 
year 

Complies 

To establish and maintain quality controls over the waste 
input according to the types of waste received at the 
installation, as described in the following items: 

Å establishing installation input limitations and  

identifying the key risk 

Å communication with waste suppliers to improve incoming 
waste quality control 

Å quality controlling of waste feed on the incinerator site 

Å checking, sampling and testing incoming wastes 

Å detectors for radioactive materials 

The waste, biomass and other fuel input received at the plant will 
be checked. In order to accurately assess the amount of incoming 
fuel, vehicles coming into and leaving the area of the plot of land 
planned to be used for the power plant will be registered and 
weighed. Detectors for radioactive materials will be installed at the 
scales.  

Incoming waste and biomass will be constantly checked visually: 
truck drivers will check  waste during unloading of waste and 
biomass in the bunker, and crane operators - by mixing waste and 
biomass in the bunker and observing the process through the 
installed video monitoring system.  

The laboratory where it will be possible to analyse the fuel samples 
is planned to be built for quality assurance of incoming fuel and 
waste. 

Wastes must be stored according to a risk assessment of 
their properties so that the risk of potential emissions is is 
minised. 

It is planned to incinerate sorted non-hazardous waste, and 
sewage sludge in the waste CHP installation.  

Its is planned to incinerate chips, forest waste and another wood in 
the the biomass-fired CHP installation. 

Incoming timber will be stored in the area of the plot of land 
planned to be used for the power plant (Development Alternative 
No 2), and wood chips will be produced from it. 

Incoming waste and biomass will be stored in separate 
warehouses on the tight and resistant surface with controlled and 
separate drainage. 

Biomass (timber) and waste will be transported to the power plant 
under the concluded agreements with the waste suppliers and 
constant communication will be maintained with them. 

  To prevent fro accumulation of large volumes of wastes in It is projected to store 3-4 days of fuel stocks in the waste  



the projected storage location incineration plant taking into account fuel transportation schedule 
on weekdays and during office hours. It is projected to store in the 
biomass incineration plant 10 days of biomass stocks in the form of 
wood logs. 

For regular removal of waste generated during operation of the 
Plant from the part of the plot of land planned to be used, 
agreements with the special waste management companies will be 
signed. 

To minimise the release of odour, dust, noise (and other 
potential fugitive releases) from bulk waste storage areas 

In order to minimize odours, the air will be extracted from the waste 
reception room and waste bunker, and fed into the boiler furnace. 
Lower pressure will dominate in the waste bunker and waste 
reception room that will minimize odour spread into the 
environment.  

Segregation of the storage of wastes according to a risk 
assessment of their chemical and physical characteristics 
to allow safe storage and processing. 

Separate waste and biomass unloading sites are planned in the 
CHP plant. 

Chips brought by trucks will be unloaded in a closed-type biomass 
unloading building, from which it will be passed to the biomass 
storage silos. A system for the separation of bulky wood, as well as 
stones, concrete blocks, icy wood, and metal before passing to the 
storage silos is provided for.  

Waste will be unloaded into a separate closed-type waste bunker. 

The development of a plan for the prevention, detection 
and control of fire hazards at the installation, in particular 
for: 

Å waste storage and pretreatment areas; 

furnace loading areas; 

Å electrical control systems; 

Bag house filters and static bed filters. 

All the necessary precautions in order to to minimize or avoid the 
risk of accidents will be taken during the operation of waste and 
biomass-fired CHP plants: a security system that will immediately 
inform about the problems will be installed. 

The ventilation and fire system will be installed. A separate fire 
department will be installed in every building along with an escape 
staircases and fire detection system. 

Automatic fire detection and warning systems will be used in the 
waste and biomass fired cogeneration plants. Either a manual or 
automatic fire intervention and control system will be used as 
required according to the risk assessment carried out.  

An employee who will be responsible for preventive safety 
measures, including fire, fire protection, immediate evacuation of 
workers in case of emergency, rescue, first aid and management 
of emergency situations will be appointed. 

Remove ferrous and non-ferrous recyclable metals for 
their recovery 

Incoming biomass chips will be sorted by separating metal from 
them. They will be temporarily stored in a metal collection  
container and transferred to waste management companies as laid 
down in Order No 217 of the Minister of Environment of the 



Republic of Lithuania of 14 July 1999 on threApproval of Waste 
Treatment (with subsequent versions). 

Waste will be fed into the incinerator once treated in the MBT 
facilities in which metal separation technologies are provided for. 

The provision of operators with means to visually monitor 
waste storage and loading areas 

The operator will control from a special room waste mixing in the 
bunker and loading onto a scrapper. The operator will be able to 
monitor the process through the installed video surveillance system 
and through the glass. 

The installed automatic system will allow the operator to see what 
quantity of waste the grab crane picks up every time and what 
quantity is needed for combustion to work in continuous mode and 
implement preventive maintenance systems. 

In order to reduce overall emissions, to adopt operational 
regimes and implement procedures in order to minimise as 
far as practicable planned and unplanned shutdown and 
start-up operations 

Operational regimes are planned to be adopted 

The overall optimisation of installation energy efficiency 
and energy recovery, taking into account the techno-
economic feasibility. 

The power plant will operate in the current energy infrastructure in 
Vilnius. It is planned to connect to the district heating network; 
therefore, heat transfer will be effective. Power will be transmitted 
to the electricity grid controlled by LITGRID. 

The location must be clean and maintained in good order The area of part of the land plot planed to be used for the CHP 
power plan is clean and maintained 

2. Monitoring of 
emissions and 
preparation of reports 
1,2,6,7

 

The main emissions (pollutants), their quantities, which are 
typically measured and calculated in the fuel-fired 
installations are provided, and standard conditions and 
settings required to determine emissions are established. 
The following monitoring principles such as continuous 
and discontinuous monitoring, calculation of emissions, 
emission factors are also provided. 

Control, monitoring and sampling will be carried out in the Vilnius 
CHP plant in accordance with Order No 699 of the Minister of 
Environment on the Environmental Protection Requirements for 
Waste Incineration adopted on 31 December 2002 (Official 
Gazette, 2003, No 31-1290). 

The CHP power plant monitoring will be carried out according to 
the drawn up and approved environmental monitoring program that 
will be developed in accordance with the Regulations of 
Environmental Monitoring of Economic Entities (approved by Order 
No D1-546 of the Minister of Environment of the Republic of 
Lithuania of 16 September 2009). 

Complies 

Monitoring reports on controlled pollutants, sampling 
locations and periodicity 

Environmental monitoring program of the planned facility will be 
prepared in accordance with the Regulations of Environmental 
Monitoring of Economic Entities approved by Order No D1-546 of 
the Minister of Environment of the Repubic of Lithuania of 16 
September 2009. Location of sampling points (coordinates), 
periodicity, measurement methods, sample type, size, and 
equipment used will be provided in the monitoring programme. 



Measurements and tests will be carried out in accredited 
laboratories authorized to carry out measurements and analyzes of 
emissions from the sources of pollutants.  

Environmental monitoring program of the ecoomic entity will be 
coordinated with the resonsible authority. 

3. Environmental 
management tools 

1, 6, 7
 

Environmental policy defined by the top management 
(commitment of the top management) is regarded as a 
precondition for a successful application of other features 
of the EMS. 

Rational use of natural resources is aimed in planning the 
construction and operation of the CHP plant. Selection of 
technological, environmental and economic measures under BAT 
ensures that the company will aim to install the EMS for the 
management of all processes and procedures within the 
enterprise. 

Complies 

Planning, establishing and implementation of the EMS 
procedures (structure and responsibility, staff training and 
competence, communication, employee involvement in the 
management and planning processes,effective document 
management, efficient process control, installation of 
maintenance programmes,emergency preparedness, 
safeguarding compliance with environmental legislation); 

The structure of spread of information within the company will be 
developed in order to pass the required information to the right 
place and at the right time. 

Technological tools applied will be chosen to meet BAT guidance 
and prevent pollution.  

Documents will be processed in accordance with the requirements 
of the legislation and the internal rules of the company; 
safeguarding programmes will be installed for the effecient process 
control; the plan for emergency preparedness will be drawn up. 

The company will employ qualified professionals, staff training will 
be organized upon neccessity. 

Checks of performance and corrective actions ensuring 
monitoring and submission of reports; 

Monitoring will be carried out. Environmental monitoring 
programme of the planned facility will be prepared in accordance 
with the Regulations of Environmental Monitoring of Economic 
Entities approved by Order No D1-546 of the Minister of 
Environment of the Repubic of Lithuania of 16 September 2009. 
Coordinates of sampling locations, periodicity, measurement 
methods, sample type, size, and equipment used will be provided.  

If discrepancies are determined or limit values are exceeded during 
the monitoring, analysis will be conducted and appropriate 
corrective or preventive actions will be applied, such as the 
introduction of new technologies, changing process parameters, 
updating emission reduction measures. 

Review by top management. Top management will evaluate the status of the system and its 
compliance with environmental policy. This evaluation will be 
carried out in order to improve the company's environmental 
programme performance. 

The management system and audit procedure must be 
examined and validated by an accredited certification body 

The EMS system being installed in the company will be examined 
by the an accrredited certification body or the external EMS 



or an external EMS verifier. verifierr. After installation of the system, the internal and external 
EMS auditing will be conducted. 

BAT for a waste-to-energy CHP plant 

4. Increase of energy 
efficiency 

1,3
 

Technical measures to increase efficiency: 

Å continuous operation of the installation by reducing 
emissions, energy consumption and improving installation 
control 

Å cogeneration (CHP) 

The maximum performance efficiency of the boiler of the waste-
fired CHP unit of the Vilnius CHP plant will be ensured by 
automating its management. The unit will operate in high efficiency 
cogeneration mode. The waste-to-energy CHP unit will operate 
8000 hours a year. The unit can be stopped due to technically 
unavoidable disruption or failure of measuring devices or treatment 
facilities within the period set out in paragraph 66 of the 
Environmental Protection Requirements for Waste Incineration 
approved by Order No 699 of the LR Minister of the Environment of 
31 December 2002. 

Complies 

 

Improving the efficiency of a waste preparation and mixing 
processes: 

Å to increase the time for waste mixing, shaking and 
storage by improving the effectiveness of burnout of 
materials 

Å to adjust the volume of the incinerated waste under 
thermal efficiency of the plant and combustion conditions 

Å waste flow modelling in order to effectively exploit the 
technical features of the installation and its performance 

Non-hazardous municipal waste after treatement in the mechanical 
biological treatment facilities will be incinerated in waste 
incinerators.  

The possibility of using biomass or dried sludge in the waste 
incineration unit as reserve fuel for launching and stopping might 
be used.  

 

Optimisation of energy efficiency of the incineration 
process: 

Å improving operating procedures and boiler control 
procedures; 

Å operational maintenance; 

Å grate cooling that increases the effective waste burn out; 

Å optimization of turbulence of gas, time, temperature and 
oxygen concentration in the                           combustion 
zone; 

Å use of automatically operated auxiliary burners 

The steam boiler will be equiped with a grate furnace, superheater 
and steam boiler economizer. The combustion process 
management will be automated. 

The grate furnace will consist of the furnace shell, furnace brick 
withthermal insulation, fuel scrapper, furnace grate, ash channel, 
air pipe, fuel tank, and tank fire alarm system. 

This technology has been selected as for burning of one tonne of 
waste low energy consumption is required, and various waste can 
be incinerated. 

Air or water cooled grate is projected.  

Natural gas burners which switch on automatically upon decrease 
of combustion products temperature are intended to be installed in 
the combustion chamber to maintain the temperature of 
combustion products not shorter than 2 seconds and not less than 
850 ÁC. The possibility of using biomass or dried sludge in the 
waste incineration unit as reserve fuel for launching and stopping 
might be used.  



 

Optimization techniques in energy efficiency of steam 
systems : 

Å install energy recovery equipment 

Å improve water treatment 

Water taken from the water supply network of Vilnius city will be 
treated to improve certain physical and chemical parameters: 

- iron will be removed 

- it will be softene 

- treated with reverse osmosis filters  

- demineralized by electrodeionization 

High quality treated water / steam may circulate in a closed circuit 
and thereby reduce the consumption of "green" water . 

It is provided to install the boiler blowdown, and deaerator steam 
heat recovery systems. 

5 Production techniques 
for waste incineration 

1, 

4
 

Milling, crushing, grinding and blending of mixed municipal 
waste by increasing their homogeneity, uniformity of 
combustion, reducing and stabilizing release of pollutants 

Non-hazardous municipal waste and biomass (wood chips, logs, 
etc.) shall be supplied to the power plant after the MBT. Waste will 
be mixed, if necessary, crushed to increase their homogenity. 

Complies 

Separation of incidental items inappropriate for 
incineration before burning and installation of an area for 
storage of objects removed from waste prior to incineration 

Only waste received from sorting facilities will be used for burning, 
so the possibility to incinerate inappropriate waste is minimal. 
Accidental objects not suitable for burning will be selected and 
stored in a separate storage area. Other inert materials will be 
transferred to waste management plants. 

Fuel unloading, storage, and crushing will take place in the 
closed areas to avoid release of pollutants into the 
environment. 

Most of waste will be conveyed by a closed conveyor without 
contact with ambient air from Vilnius MBT plants. The rest of waste 
will be transported by special transport ensuring the lowest 
possible odour and dust emissions into the environment. 

In order to reduce the spread of odors in the environment from a 
fuel reception room and fuel bunker, the air will be extracted and 
fed into the boiler furnace. In this way, lower pressure will dominate 
in the fuel bunker and fuel receiving room due to which the smell 
does not emit into the environment. 

Sufficient storage capacity. It is estimated to store fuel in power plants for a period of 3-4 days 
taking into account the fuel transportation schedule on weekdays 
and during office hours. 

6 Waste treatment and 
storage

1
 

Fuel drying and crushing to increase efficiency It is planned to provide for a possibility to crush incoming waste 
greater than 200 mm in size. For this purpose, it is planned to 
install shredder on a separate chute in a closed fuel (waste) 
reception building for crushing of large waste. Such waste will 
comprise no more than 5-10% of the total amount of waste 
incinerated.  

Complies 



It is planned to use the insignificant amount of dried or drained 
sludge from the waste water treatment plant in the waste 
incinerator. For stabilization of a combustion process, in the event 
of low or very high-calorific waste, up to 30% of biomass (of the 
annual consumption) may be added hereto. 

Solid recovered fuel (SRF)/ refuse derived fuel (RDF) obtained in a 
biodrying process with minimal moisture content will be supplied 
from Vilnius MBA plants. 

Waste preparation and mixing in losed areas Waste unloading and mixing will be carried out in closed areas. 

Sealed surfaces, controlled drainage and weatherproofing The waste bunker is sealed, concrete and watertight. 

7. Combustion 
techniques 

1
 

Recommneded waste incineration techniques: 

Å cogeneration of electricity and heat for higher 
performance and lower fuel consumption 

Å waste burning onto a moving grate 

Å mechanised furnace with movable grates 

Å fluidized bed incineration 

Å waste incineration in rotary kilns 

Å incineration by injecting solid fuel . 

High efficiency cogeneration of heat and power is provided.  

A furnace grate boiler will operate in the plant. Waste will be 
incinerated on a moving and air-cooled grate. The grate is the 
lower part of the furnace the side walls and the ceiling of which are 
covered with refractory bricks.  

In order to improve the reaction conditions occurring during 
combustion, secondary air will be additionally supplied (injected) at 
high speed into the combustion chamber. 

The upper part of the furnace is called a secondary combustion 
chamber. 

Complies 

The side walls will be made of fire-resistant bricks in order to 
maintain high temperature. An opening between the furnace and 
the secondary combustion chamber improves the formation of the 
vortex in the exhaust gas and thus the exhaust gas and secondary 
air will be effectively mixed and complete fuel combustion will be 
achieved. 

The walls of the second pipeline behind the secondary combustion 
chamber will be of the membrane type and water cooled. 

Using the boiler in the CHP cycle, superheaters will be installed on 
the third pipeline. The area of both the rimary and secondary 
combustion chamber will be of the sufficient height and volume to 
ensure a long retention of burning fuel materials and reaction time 
at a sufficiently high temperature. In this way, most reactions and 
processes will complete in flue gas at the temperatures not lower 
than 850 ÁC. 

8. Gas emissions, 
prevention and control 
1, 5

 

Treatment of acid gases (HCl, HF and SOx): 

Å dry treatment 

For treatment of acid gases (HCl, HF and SOx) semi-dry flue gas 
treatment will be used. Absorption of acidic ases, collection of 
dioxins and heavy metals will take place in a semi-dry type reactor. 

Complies 



Å semi-dry treatment 

Å wet treatment 

Treatment of nitrogen oxide: 

Primary technologies : 

Å control of air supply, gas mixing and temperature.Smooth 
supply of primary and secondary air ensures a more even 
distribution of temperature 

Å sufficient amount of oxygen ensures that organic 
materials are completely oxidized and CO and VOC are 
not formed; however, too much oxygen can increase NOx 
formationÅ flue gas recirculation during which flue gas is 
re-used instead of secondary air supply 

Secondary technologies: 

Å selective non-catalytic reduction during which ammonia 
water or urea is used 

Å selective catalytic reduction when a mixture of ammonia 
water and air is mixed with gas, and then is passed 
through the catalyst 

A selective non-catalytic reduction (SNCR) method will be used to 
reduce nitrogen oxides, where the reagent is ammonia water 
injected into the combustion chamber in which it mixes with the 
resulting gas.  

Control of air supply, gas mixing and flue gas recirculation will be 
carried out. 

Fuel combustion in the boiler will be controlled by the primary and 
secondary air supply. 

The system of injection of ammonia solution consists of spray 
nozzles arranged on two levels, and a reducing agent supply 
system. Nozzles arranged on two levels ensures effective mixing of 
materials with flue gas. 

Treatment of persistent organic pollutants (POP) such as 
polychlorinated dibenzo-dioxins (PCDDs)) and 
polychlorinated dibenzo-furans (PCDF), polycyclic 
aromatic hydrocarbons (PAHs), benzene, toluene, xylene):  

Å activated carbon filters 

Å selective catalytic reduction 

Å catalytic bag filters 

Å rapid quenching of flue-gases 

Activated carbon filters will be used to treat persistent organic 
pollutants. 

Dust emission reduction: the use of dust collection 
systems (multicyclones and cyclones, electrostatic 
precipitators, bag filters) prior to the final treatment of the 
exhaust gases. 

Bag filters will be used for removal of solid particles from gases in 
the plant. The dust layer accumulated on the filter surface will 
alsotop protect against acidic components and the smaller 
particles. The material of the bag filter will be regularly cleaned with 
pulses of compressed air. 

Complies 

9. Water pollution 
prevention and control 
methods 

1
 

Treatement of waste water generated in the exhaust gas 
treatment system 

It is planned to install in the waste-fired CHP plant a semi-dry flue 
gas treatment system, in which waste is not generated during the 
flue gas treatment. 

Complies 

Treatment of waste water generated in various production Certain physical and chemical parameters are applied to water 
used in technological processes, so water needed for power plant 



sources operations will be prepared by local water preparation plants. Iron 
will be removed from water required for steam production. Water 
will be softened, treated with reverse osmosis filters, and 
demineralised in the electrodeionisation instllations. 

Industrial waste water will be generated during water 
demineralisation in water treatment facilities and from the  
condensing economizer, which will not be polluted with specific 
pollutants; thereofore, it is planned to release them into domestic 
waste water networks of UAB Vilniaus Vandenys. It is planned to 
use water in the plant in circulation mode. Condensate formed 
during technological process will be collected in a drainage system 
and stored in condensate tanks. 

Treatment of other waste water (rain water, vehicle wash 
water, equipment and floor washing water, etc) 

Domestic sewage, industrial waste water, water after testing fire 
equipment, surface (rain) water will be generated in the Vilnius 
CHP plant. 

Domestic waste water is scheduled to be discharged into the waste 
water networks of UAB Vilniaus Vandenys under a separate 
agreement. 

Water used for testing fire equipment will enter the storm water 
management system, from which it will be discharged into the 
sewage network.  

Potentially contaminated surface waste water from paved areas 
and hard coatings, before being discharged into the storm water 
networks, will be collected and channeled into local storm water 
treatment facilities: it is planned to install a sand and oil trap. 

10. Noise control 
1
 Isolation of noisy equipment with noise absorbent 

materials 
Waste unloading will take place in closed areas. Complies 

Selection of building structures taking into account noise 
insulation properties, and the use of sound-absorbing 
materials in the walls and ceiling 

Noisy equipment will be insulated, and sound-absorbing materials 
in the walls and ceiling as well as vibration mitigation measures will 
be used. 

Silencers on the inlet and outlet channels Silencers will be used on the inlet and outlet channels 

Use of vibration-reducing measures and flexible joints. Vibration-reducing measures will be installed and flexible joints will 
be used. 

Noise assessment at the design stage Assessment of noise emissions will be carried out at the design 
stage to determine what noise reduction measures are appropriate. 

Diversion and position of noisy equipment, change of 
audio frequency  

If needed, noisy equipment can be diverted and audio frequency 
changed. 

11. Waste control 
1
 Improving combustion of bottom ash to reduce the amount Optimum combustion of bottom ash waste is achieved thanks to Complies 



of residual organic carbon waste mixing (homogenization), maintenance of required 
temperature in the combustion chamber, suitable geometry and 
movement of the grate, and an automatic primary air supply 
system. 

Separation of bottom ash from flue gas treatment 
residues. Non-hazardous residues can be used, whereas 
mixed with treatment residues ï can be disposed of only in 
special landfills; 

Bottom ash (slag) before transfer to the waste management 
system will be temporarily stored in a slag warehouse located in 
the planned territory of the land plot to be used, and solid waste 
from flue gas treatment will be temporary stored separately from all 
other waste in a special tank. 

Removal of metals from bottom ash in order to use ash 
and recycled metal; 

Waste from installations will be burned in the CHP plant only after 
being sorting, so the possibility of entry of waste contaminated with 
metals or metal waste is minimal. Application of equipment for 
removal of metals from bottom ash is not relevant.  

Bottom ash management with wet systems. Bottom ash shall be conveyed to the warehouse by a belt 
conveyor. In case of emergency, i.e. failure of the belt conveyor, 
etc., a vibrating conveyor may move in a different direction and 
discharge the slag in a container. 

Slag warehouse capacity ensures storage of slag formed during 
the technological process . 

Ash loading onto trucks will be carried out in the warehouse using 
mobile lift trucks.  

Slag will be transferred to a waste management facility and will not 
be additionally treated. During operation of the power plant bottom 
ash will be periodically tested. 

BAT for a biomass-fired CHP power plant 

12. Increase of energy 

efficiency 
6, 7

 

Optimisation of the combusiton process The maximum performance efficiency of the boiler of the biomass-
fired CHP unit of the Vilnius CHP plant will be ensured by 
automating its management. 

Complies 

Implementation of energy recovery equipment and control 
of the exhaust gas temperature 

The overall unit efficiency and energy recovery will be optimized 
taking into account technical and economic feasibility. The unit will 
operate  in cogeneration mode. 

A flue gas condensing economizer will be installed for the 
maximum use of heat from flue gas, wherein for heating of hot 
water heat of condensation of the vapour contained in the flue gas 
will be used.  

It is planned to install the regeneration system of heat from the 
boiler blowdown and steam from the deaerator. 

Proper fuel preparation  Biomass and wood chips will be delivered in the form of wood logs. 



Wood logs will be crushed in the closed biomass handling and 
storage area. Crushing equipment will be selected so that the chips 
are of the optimal size for burning. 

It is intended to install sorting equipment for incoming chips,which 
will separate bulky and non-combustible impurities and metals. 

 

13. Production techniques 
for biomass 
incineration 

6, 7
 

Transportation, maintenance and storage of biomass in 
order to minimize or limit the negative impact on the 
environment, particularly the pollution of air, soil, surface 
water and groundwater, odours and noise, and direct risks 
to human health. 

Biomass unloading and crushing will take place in the closed 
areas. It will be stored in closed silos. Chips will be conveyed 
between separate units in closed conveyors. 

Complies 

 Fuel unloading, storage, and milling must be carried out in 
closed areas to avoid release of pollutants into the 
environment. 

Biomass unloading and crushing will be carried out in closed 
areas. After crushing, chips will be fed to the fuel storage silos in 
closed conveyors. 

 

 

 Sufficient storage capacity It is planned to store chips for a period of three (3) days taking into 
account the fuel transportation schedule on weekdays and during 
office hours. 

It is planned to store biomass in the form of wood logs for a period 
of ten (10) days for the needs of the biomass-fired CHP plant. 

 

14. Biomass treatment and 
storage 

6, 7 
 

 

Biomass crushing Wood logs will be crushed in the area of the land planned to be 
used for the power plant, in the biomass handling and storage 
area. 

The incoming chips will be sorted. Separated large timber will be 
chipped up to the required chip size. 

Complies 

 Biomas handling and mixing must take place in the closed 
areas 

Log crushing and sorting of chips will be carried oiut in the closed 
areas to avoid spreading of dust and noise into the environment. 

15. Combustion 
techniques 

6, 7
 

Recommneded biomass combustion techniques: 

Å cogeneration of electricity and heat 

Å grate combustion 

Å mechanised furnace with movable grates  

Å fluidized bed combustion 

 

Fluidized bed furnace will be used for biomass combustion. In this 
way, a high degree of fuel combustion will be achieved and 
nitrogen oxides emissions will be reduced. 

The biomass-fired installation will operate in cogeneration regime 
to achieve greater fuel efficiency and lower fuel consumption.  

For monitoring and control of combustion video surveillance 
cameras will be used. 

In order to improve the reaction conditions occurring during 
combustion, secondary air will be additionally supplied (injected) at 
high speed into the combustion chamber . 

Complies 



16. Gas emissions, 
prevention and control 
6, 7

 

Reduction of solid particle emissions: 

Å bag filter 

Å electrostatic filter 

Å wet scrubbers 

For gas cleaning from solid particles, bag or electrostatic filters will 
be used in the biomass fired CHP plant. The dust layer 
accumulated on the filter surface will also protect against acidic 
components and the smaller particles. The material of the bag filter 
will be regularly cleaned with pulses of compressed air. 

The flue gas condensing economizer will be installed for flue gas 
heat recovery. The condensate will be sprayed in the flue gas, i.e. 
flue gas condensing economizer will function as a wet scrubber. 

Complies 

Reduction of nitrogen oxide emissions 

Application of primary measures: 

Å small amount of excess air to reduce emissions of 
nitrogen oxides,carbon oxides, and to achieve greater 
efficiency 

Å combustion degrees 

For the reduction of nitrogen oxide emissions primary measures 
will be applied, namely: combustion degrees, degrees of air, 
recirculation of exhaust fumes and a small amount of excess air. 

 

Å air degress 

Å recirculation of exhaust fumes 

Å reduction of air preheating  

Å secondary NOx reduction 

Application of secondary measures: 

Å selective non-catalytic reduction 

Å selective catalytic reduction 

Selective non-catalytic reduction (SNCR) will be used to reduce 
nitrogen oxides, where the reagent is ammonia water. Fuel 
combustion in the boiler will be controlled by the primary and 
secondary air supply. 

17. Water pollution 
prevention and control 
methods 

6, 7
 

Treatement of waste water generated in the exhaust gas 
treatment system 

 

Flue gas will be cleaned in a bag or electrostatic filter, where waste 
is not generated. 

Condensate generated in the flue gas condensing economizer will  
be neutralized to pH = 7, solid particles will be removed in the 
separator and waste after treatment will be discharged into the 
sewerage network. 

Complies 

Waste water treatment generated in various production 
sources  

 

Domestic and industrial waste water will be discharged into the 
waste water networks of UAB Vilniaus Vandenys under separate 
agreements where limit values of pollutants in waste water will be 
provided. 

Treatment of other waste water (rain water, vehicle wash 
water, equipment and floor washing water, etc). 

Rain water before discharge from the area of the land planned to 
be used will be cleaned in the sand and oil trap to the maximum 
allowable concentration (MAC) standards and then, under the 
agreement, will be discharged into the sewage network.  



18. Noise control 
6, 7

 Isolation of noisy equipment with noise absorbent 
materials 

Biomass will be unloaded in closed areas. Complies 

Selection of building structures taking into account noise 
insulation properties, and the use of sound-absorbing 
materials in the walls and ceiling 

Noisy equipment will be insulated, and sound-absorbing materials 
in the walls and ceiling as well as vibration mitigation measures will 
be used. 

Silencers on the inlet and outlet channels Silencers will be used on the inlet and outlet channels. 

Use of vibration-reducing measures and flexible joints Vibration-reducing measures will be installed and flexible joints will 
be used. 

Noise assessment at the design stage Assessment of noise emissions will be carried out at the design 
stage to determine what noise reduction measures are appropriate. 

Diversion and position of noisy equipment, change of 
audio frequency. 

If needed, noisy equipment can be diverted and audio frequency 
changed. 

19. Waste control 
6, 7

 Storage of bottom ash and fly ash in different places Boiler dust and flue ash will be stored in separate special sealed 
containers or tanks. Hazardous waste will be transported by  
special transport and transferred to the licensed hazardous waste 
management companies. 

Complies 

 Storage in closed tanks Boiler dust and flue ashes will be stored in closed containers or 
tanks. 

Transportation in big bags or silos  

 

Ash will be transferred and transported to waste management 
companies in containers or truck tanks. 

 Use of biomass ash 

 

Biomass ash will be analysed. If the quantities of chemicals in ash 
do not exceed the maximum allowed amount, they can be used in 
the agriculture or forestry sector. Ash handling will be carried out 
pursuant to Order No D1 -14 of the Minister of the Environment of 
the Republic of Lithuania of 5 January 2011 on the Approval of 
Rules for the Management and Use of Wood Fuel Ash. 

Notes: 

1
 Integrated Pollution Prevention and Control (IPPC), Reference Document on the Best Available Techniques for Waste Incineration (BAT), 2005 

2
 BREFMON-EC IPPC,Reference Document on the General Principles of Monitoring, 2003. 

3
 BREF ENE ïEC IPPC, Reference Document on BAT for Energy Efficiency, 2007. 

4
 BREF Wl ï EC IPPC, Reference Document on BAT for Waste Incineration, 2005. 

5
 BREF EFS ï EC IPPC, Reference Document on BAT on Emissions from Storage, 2005. 

6
 EU Reference Documents on Best Available Technology, 2005. 

7
 Executive Summary, Reference Document on the Best Available Techniques for Large Combustion Plants, 2005. 

 



 

3 Waste  
 

3.1 Waste incineration 
 
Most of the incinerated waste will be conveyed from Vilnius municipal waste MBT plant constructed next to 
the analysed site with a specially equipped closed conveyor. A certain amount of waste from other suppliers 
will be brought with waste transporters. What type of waste may be transported to the plant will be specified 
in the agreements with waste suppliers. 
 
Preliminary amounts of waste expected to be received from Vilnius MBT plant and from MBT plants of other 
adjacent Lithuanian cities is presented in the table below. 
 
  
Table 18: Table 3.1.1 Preliminary amounts of waste 

 PEA Development Alternative 
No 2 and 
AA to No 2 

PEA Development Alternative 
No 3 

Fuel - Waste (sorted and 
unsuitable 
for recycling non-hazardous  
municipal waste, as well as 
similar commercial, industrial 
and institutional wastes) 

Vilnius MBT - 144 144 t 
 Utena MBT* - 15 865 t 
 Total: 160 000 t/year 

Vilnius MBT -144 144 t 
 Utena MBB* - 15856 t 
 Total: 160 000 t/year 

* Not exceeding the total required amount of fuel, sorted and unsuitable for recycling non-hazardous municipal waste, 
including SRF, may be transported from the MBT plants of other regions provided that there is no possibility to deliver the 
required amount from Vilnius and Utena MBT plants. 

 
In determining the classification of waste in accordance with the List of Waste provided in the Waste 
Management Rules (Appendix 2), codes of waste incinerated by the existing analogous company UAB 
Fortum Klaipeda were used (Application for Integrated Prevention and Control Permit, 2014. UAB Fortum 
Klaipǟda). 
 
Preliminary classification of non-hazardous waste unsuitable for processing by subsections of the List of 
Waste is presented in Table 3.1.2.  
 
Table 19: Table 3.1.2: Preliminary list of non-hazardous municipal waste unfit for recycling 

Chapters of the List 
of Waste according  
to Annex 1 of the  
Waste Management Rules

1
 

Title of the Chapter of the List of Waste according to Annex 1  

02 01: 
 - 02 01 03 
 - 02 01 07 
 - 02 01 99 

Wastes from agriculture, horticulture, aquaculture, forestry, 
 hunting and fishing: 
 plant-tissue waste 
 wastes from forestry 
 wastes not otherwise specified 

03 01 Wastes from wood processing and the production of panels and 
furniture (except for 03 01 04*) 

03 03: 
 - 03 03 01 
 - 03 03 07 
 - 03 03 08 

Wastes from pulp, paper and cardboard production and processing: 
 waste bark and wood 
 mechanically separated rejects from pulping of waste paper 
and cardboard 

04 02: 
 - 04 02 09 
 - 04 02 21 
 - 04 02 22 

Wastes from the textile industry: 
       wastes from composite materials (impregnated textile, 
elastomer, plastomer) 
 wastes from unprocessed textile fibres 
 wastes from processed textile fibres 

15 01: 
 
 
      -15 01 01 

Waste packaging; absorbents, wiping cloths, filter materials and 
protective clothing not otherwise specified (including separately 
collected municipal packaging waste): 
      paper and cardboard packaging 



     -15 01 03 
     -15 01 05 
    -15 01 06 
    -15 01 09 

      wooden packaging 
      composite packaging 
      mixed packaging 
      textile packaging 

15 02 03 Absorbents, filter materials, wiping cloths and protective clothing 
other than those mentioned in 15 02 02, i.e. not contaminated by 
dangerous substances 

16  01  22 End-of-life vehicles from different means of transport (including off-
road machinery) and wastes from dismantling of end-of-life vehicles 
and vehicle maintenance (except 13, 14, 16 06 and 16 08): 
components not otherwise specified 

16 03: 
     -16 03 04 
 
      -16 03 06 

Off specification batches and unused products: 
 inorganic wastes other than those mentioned in 16 03 03 
(i.e. not containing dangerous substances) 
 organic wastes other than those mentioned in 16 03 05 (i.e. 
not containing dangerous substances) 

17 02 01 Construction and demolition wastes: wood 

19 02: 
     -19 02 03 
 -19 02 10 

Wastes from physical/chemical treatments of waste (including 
dechromatation, decyanidation, neutralization): 
 premixed wastes composed only of non-hazardous wastes  
 combustible wastes other than those mentioned in 19 02 08 
and 19 02 09 

19 05 Wastes from aerobic treatment of solid wastes 

19 08 Wastes from waste water treatment plants not otherwise specified 

19 12 Wastes from the mechanical treatment of waste (for example sorting, 
crushing, compacting, pelletising) 

20 01 Municipal wastes (household waste and similar commercial, 
industrial and institutional wastes) including separately collected 
fractions - separately collected fractions 

20 02 03 Garden and park wastes (including cemetery waste): other non-
biodegradable wastes 

20 03 Other municipal wastes 

NOTE: 
1
 Hazardous waste attributable to the chapters of the list of wastes according to the waste codes will not be used 

in the CHP plant to generate energy 

 
Incineration of municipal waste in order to be removed is possible only after the pretreatment and the core 
groups of this fuel are: 
  
-  municipal waste remaining after sorting, inadequate for processing and having the energy value 
(unclassified) - Recovery method - MRF (secondary mechanical sorting); calorific value: 7-8 MJ / kg; 
 
- Refuse derived fuel (RDF) (unclassified) - Recovery mode - MRF (secondary mechanical sorting, possible 
biological treatment) - calorific value: 8 - 20 MJ / kg; 
 
- Solid recovered fuels (SRF) ï classified according to CEN / TS 15359 - Recovery mode - MBT 
(mechanical-biological treatment: secondary mechanical sorting - bio-drying); standard calorific value: 10 -15 
MJ /kg. 
 
Waste containing energy, but not suitable for further processing, generated in the MBT installations, 
including RDF, and commercial, industrial and institutional wastes which by its nature or composition is 
similar to household waste will be incinerated in a waste incineration unit of Vilnius CHP plant. 
 

3.2 Waste generated during activity 
 
Certain amounts of construction waste will be generated during construction of the plant. All waste generated 
during the construction process will be handled in accordance with the Rules on Construction Waste 
Management approved by Order No D1-637 of the Minister of Environment of the Republic of Lithuania of 26 
December 2006 (Official Gazette, 2007, No 10-403, with subsequent amendments). 
It is planned that hazardous and non-hazardous waste will be generated during operation of the Vilnius CHP 
plant. 
 
According to the Environmental Protection Requirements for Waste Incineration (Approved by Order No. 699 
of the Minister of Environment of the Republic of Lithuania of 31 December 2002 On Approval of the 
Environmental Protection Requirements for Waste Incineration (Official Gazette, 2003, No 31-1290; 2010, 
No 121-6185, 2013, No 42-2082; TAR, 2014-03-07, no. in 2874; TAR, 05/11/2014, No 15815; TAR, 



08/05/2015, No 7010), waste identified as the remains means any liquid or solid material (including bottom 
ash and slag, fly ash and boiler dust, solid reaction products from gas treatment, waste water treatment 
sludge, spent catalysts and spent activated carbon), which are the subject to the definition of waste, which 
are generated during the incineration process or co-incineration process of the installations, the exhaust gas 
or waste water treatment or during other incineration processes or processes in the co-incineration plant. 
 
Regardless of the kind of waste incinerated and fuel, main waste generated during operation of the 
cogeneration plant is ash. Part of the ash deposits during the technological process forms bottom ash, slag 
and boiler dust, the other part is retained in flue gas cleaning filters, and part of ash is retained in the 
condensing economizer. 
 
Generation of waste can be distinguished by different technologic processes: 
- Waste and fuel burning processes 
- Flue gas treatment processes 
- Operation of the auxiliary sector. 
 
  
1. Non-hazardous waste is generated during waste and fuel combustion process: 
 
 - bottom ash (slag) (19 01 12) is classified as non-hazardous waste. Slag composition and its quantity 
directly depends on the burning waste composition and combustion conditions. Slag accounts for about 20-
25% of the amount of waste incinerated by weight (weight may be higher, depending on ash and non-
combustible fraction of waste incinerated) and about 5-10% by volume; bottom ash and fly ash will be 
generated in the biomass burning boiler (Rand et al., 2000; www.waste-management-world.com); 
 
  - steam boiler dust (boiler ash) (19 01 16). 
 
2. Hazardous waste will be generated during a flue gas treatment process (waste incineration, PEA 
Development Alternatives No 2 and No 3, boiler ash containing dangerous substances, solid wastes from 
gas treatment (19 01 07*, 19 01 13*). 
 
Boiler ash and residues from gas treatment will account for about 4% of the amount of waste fed into the 
installation. Boiler ash is composed of fine particles / dust (which after combustion of waste passes into the 
exhaust gas flow) and gas treatment reagents / products (e.g. lime, activated carbon, salts which react with 
various pollutants in the waste gas) removed from the exhaust gas flow . The main components of the fly ash 
are carbon and metal oxides, as well as fine particles of various organic compounds having ability to connect 
to the large specific area. Meanwhile, the residues of the bag filters have a high content of lime (from a semi-
dry-cleaning of the reactor). Properties of fly ash and residues from flue gas treatment directly depends on 
the composition of the burned fuel, combustion conditions and installed exhaust gas treatment measures 
(construction of the biomass and waste CHP power plant in Klaipeda. The Environmental Impact 
Assessment Report, UAB AF-Enprima, 2009. Application for an integrated prevention and control permit, 
UAB Fortum Klaipeda, 2014).  
 
3. Operating waste of the auxiliary sector will be generated during operation of the plant: used lubricating 
oil, surface water treatment sludge, sand traps and waste oil products, absorbents, filter materials, 
packaging, contaminated protective clothing, vehicle maintenance wastes, fluorescent lamps, glass, plastic, 
paper and mixed municipal waste. 
Information about the amounts of waste generated during technological processes of the cogeneration plant, 
storage conditions, expected waste management techniques, etc. is presented in Table 3.2.1.  
  
Table 20: Table 3.2.1. Waste, waste management 

Technologic
al 

process 

Name PEA 
Developme

nt 
Alternative 

No. 

Waste Waste storage in the 
object 

Planned waste 
management 

methods Amount
1
 Aggreg

ate 
state 
(solid, 
liquid, 
paste) 

Code 
under  
the 
list of  
waste 

Hazard 
level 

Storage 
conditions 

Maximum 
amount t/day t/year 

1 2 3 4 5 6 7 8 9 10 

Incineration 
process 

Bottom ash 
and  
slag other 
than  
those 
mentioned  
in 19 01 11  

Waste 
cogeneratio
n unit No. 2 

94,4 39367,
5 

Solid 19 01 
12 
19 01 
16
  

Non-
hazard
ous
  

Temporar
y storage 
in the 
closed  
bottom 
ash 
bunker 

400 t Waste will be 
transferred 
under separate 
contracts  
with waste 
management 
companies 

http://www.waste-management-world.com/


Boiler dust 
other  
than those  
mentioned 
in 19 
01 15  

Bottom ash, 
slag and 
boiler  
(excluding 
boiler dust  
mentioned 
in 10 01 04)  
 
Fly ash from 
peat 
and 
untreated  
wood 
 
 

Biomass 
cogeneratio
n unit No. 2 

28,2 5394 Solid 10 01 
01  
10 01 
03 

Non-
hazard
ous
  

Temporar
y storage 
in the 
closed  
bottom 
ash 
bunker 

400 t Waste will be 
transferred 
under separate 
contracts  
with waste 
management 
companies 

Bottom ash 
and slag 
unmentione
d in 19 01 
11 
 
Boiler dust 
other  
than those  
mentioned 
in 19 
01 15 

No. 3 116,
2
  

42412,
5
  

Solid  
19 01 
12 
19 01 
16 

Non-
hazard
ous
  

Temporar
y storage 
 in the 
closed  
bottom 
ash 
bunker 

400 t Waste will be 
transferred 
under separate 
contracts  
with waste 
management 
companies 

Flue gas 
treatment 

Solid waste 
from  
gas 
treatment 
 
Fly ash 
containing  
hazardous 
chemical 
substances 

Waste 
cogeneratio
n unit No. 2 

14.1 5879.5 Solid 19 01 
07* 
 
19 01 
13* 

Hazard
ous 

Temporar
y storage 
 in the 
closed  
fly 
ash 
bunker 

350 t Waste will be 
transferred 
under separate 
contracts  
with waste 
management 
companies 

Waste from  
gas 
treatment 
containing  
hazardous 
chemical 
substances 
 

Biomass 
cogeneratio
n unit No. 2 

4.2 809 Solid 10 01 
18* 

Hazard
ous 

Temporar
y storage 
 in the 
closed  
fly 
ash 
bunker 

350 t Waste will be 
transferred 
under separate 
contracts  
with waste 
management 
companies 

Solid waste 
from  
gas 
treatment 
 
Fly ash 
containing  
hazardous 
chemical 
substances 

No. 3 17.4 6337.5 Solid 19 01 
07* 
 
19 01 
13* 

Hazard
ous 

Temporar
y storage 
 in the 
closed  
fly 
ash 
bunker 

350 t Waste will be 
transferred 
under separate 
contracts  
with waste 
management 
companies 

Surface 
water 
treatment  
process 

Gravel traps 
and  
solid 
particles  
from  
oil / water  
separators 

No. 2 0,10
3
  

35,70 Solid/p
aste 

13 05 
01* 

Hazard
ous 

Special 
container 

0.48 t Waste will be 
transferred to 
the licensed 
hazardous waste 
management 
companies 

No. 3 0,02
6 

8.39 

Auxiliary  
sector of  
the plant 

Readily  
biodegrada
ble  
engine, 
gear and 
lubricating 
oil 

No. 2 0.01
4 

5 Liquid 13 02 
07* 

Hazard
ous 

Barrels 0.3 t Waste will be 
transferred to 
the licensed 
hazardous waste 
management 
companies 

No. 3 0.00
8 

3 

Paper and  
cardboard  
packaging 

No. 2 0.00
4 

1.5 Solid 15 01 
01 

Non-
hazard
ous 

Container 0,3 t Waste will be 
transferred to 
waste 
management 
companies 

No. 3 0.00
3 

1 

Plastic 
packaging 

No. 2 0.00
4 

1.5 Solid 15 01 
02 

Non-
hazard
ous 

Container 0,3 t Waste will be 
transferred to 
waste 
management 
companies 

No. 3 0.00
3 

1 

Glass 
packaging 

No. 2 0.00
4 

1.5 Solid 15 01 
07 

Non-
hazard
ous 

Container 0,3 t Waste will be 
transferred to 
waste 
management 

No. 3 0.00
3 

1 



companies 

Auxiliary  
sector of  
the plant 

Absorbents, 
filter 
materials 
(including 
oil filters not 
otherwise 
specified), 
wiping 
cloths, 
protective 
clothing  
contaminate
d by 
dangerous 
substances 

No. 2 0.01
1 

4 Solid 15 02 
02* 

Hazard
ous 

Container
/big bags 

1.15 t Waste will be 
transferred to 
the licensed 
hazardous waste 
management 
companies 

No. 3 0.00
5 

2 

Wastes 
from vehicle   
Maintenanc
e - wastes 
not 
otherwise 
specified 

No. 2 - 0,2 Solid 16 01 
99 

Non-
hazard
ous 

Container
/big bags 

0,1 t Waste will be 
transferred to 
waste 
management 
companies 

No. 3 - 0,2 

Florescent 
tubes and 
other    
mercury-
containing   
waste 

No. 2 - 0,6 Solid 20 01 
21* 

Hazard
ous 

Container 0,05 t Waste will be 
transferred to 
the licensed 
hazardous waste 
management 
companies 

No. 3 - 0,5 

Batteries 
and   
accumulator
s included 
in 16 06 01, 
16 06 02 or 
16 06 03 
and 
unsorted 
batteries 
and 
accumulator
s containing 
these  
batteries 

No. 2 - 0,45 Solid 20 01 
33* 

Hazard
ous 

Container 0,05 t Waste will be 
transferred to 
the licensed 
hazardous waste 
management 
companies 

No. 3 - 0,3 

Mixed 
municipal 
waste 

No. 2 0,08
2 

30 Solid 20 03 
01 

Non-
hazard
ous 

Container 0,3 t Waste will be 
transferred to 
waste 
management 
companies 

No. 3 0,05
5 

20 

NOTE: 
1
 - Waste quantities shown in the table are preliminary and will be revised during the preparation of the technical design 

of the unit 
 
2 

- In case of implementation of the AA to PEA Development Alternative No 2, waste volumes similar to Alternative No 2 
will be generated; therefore, PA to PEA Development Alternative No 2 is not presented separately in the table 

  
  
  

3.3 Management of waste generated and the possibility of reuse of waste  
 
Waste resulting from the companyôs activities will be handled, stored and sorted in accordance with the Law 
on Waste Management (No VIII-787, dated 16 June 1998, an updated version published on 29 April 2014 in 
the Register of Legal Acts, ID 2014-04870), the Rules for Waste Management, a new version approved by 
Order No D1-368 of the Minister of Environment of the Republic of Lithuania of 3 May 2011 (Official Gazette, 
2011, No 57-2721, with subsequent amendments); and Environmental Protection Requirements for Waste 
Incineration (approved by Order No 699 of the Minister of Environment of 31 December 2002 on Approval of 
Environmental Protection Requirements for Waste Incineration, Official Gazette, 2003, No 31-1290; 2010, 
No 121-6185, with subsequent amendments).  
 
Hazardous waste generated during the companyôs activities on the companyôs territory will be stored for no 
more than six months and non-hazardous waste - not more than one year prior to their transfer to the special 
waste management companies.   
 
According to chapter VII of the Environmental Protection Requirements for Waste Incineration approved by 
Order No 699 of the Minister of Environment of 31 December 2002 (Official Gazette, 2003, No 31-1290, with 
subsequent amendments), before deciding where to transport residues from the incineration or co-
incineration plants for their removal or processing, appropriate tests to determine the physical and chemical 



properties of the different incineration residues and pollution potential must be carried out. Total soluble 
fraction of residues and soluble fraction of heavy metals must be analyzed. Residues recycling is 
recommended, if practicable.  
 
Bottom ash (sag) generated during a combustion process will be temporarily stored in a closed bottom ash 
warehousing building and bunkers before transfer to the waste management companies. In case of PEA 
Development Alternative No 2, bottom ash (slag) generated in the waste-fired CHP unit and biomass-fired 
CHP unit will be stored in separate buildings/areas. Bottom ash will be loaded onto the trucks in the bottom 
ash loading buildings/areas. Slag will not be additionally treated upon transfer to the waste management 
companies. 
 
Reuse of ash is regulated by the Rules of Management and Use of Wood Ash (hereinafter - the Rules) 
approved by Order No D1-14 of the Minister of Environment of the Republic of Lithuania of 5 January 2011 
(Official Gazette, 2011, No 5-168, with subsequent amendments). These Rules establish the procedure for 
the use of wood ash for soil fertilization in agriculture, including the cultivation of energy plantations, forestry, 
mixing with sewage sludge, and for the rehabilitation of affected areas (quarries, escaping peatlands, closed 
landfill, roadbed, etc.), and Civil engineering. One of the possibilities for use of biomass ash is to transfer 
biomass raw ash for composting to specialized companies engaged in this activity. 
 
In case of PEA Development Alternative No 2, bottom ash (slag) generated in the waste-fired CHP unit and 
biomass-fired CHP unit, before its transportation from the territory of the land planned to be used by the 
plant, will be stored in separate ash bunkers. 
 
Boiler ash (boiler dust) will be temporarily stored in special containers separately from other waste. Boiler 
ash will be unloaded from the container into a special transport over the unloading spout, which will be 
controlled with a control panel. Boiler ash will be unloaded into a special motor transport and exported to the 
landfill. 
 
Fly ash and solid wastes from flue gas treatment process will pass into a separate closed final product 
bunker. Hazardous waste will be temporarily stored before transfer to the licensed hazardous waste 
management companies. These hazardous wastes will be unloaded into a special transport / or be packaged 
so that do not pose a risk to public health and the environment. Hazardous waste will be transported in 
accordance with the requirements for the transport of hazardous waste set in Waste Management Rules 
(amended by Order No D1-368 of the Minister of Environment of 3 May 2011 (Official Gazette, 2011, No 57-
2721).  
 
Waste resulting from the economic activities of the company will be transferred to the waste collection and 
management companies under concluded agreements. 
  
 
 
 
 
 
 
 
 
  



 

4 The potential impact on various components of the environment and 
measures to reduce environmental impact  
 

4.1 Water 
 

4.1.1 Surface water bodies 
 
The area of a plot of land planned to be used which is at issue in the management system of hydrological 
zoning and river basin district (RBD) is located in a sub-basin of the Nemunas RBD and small tributaries of 
the Neris River (including the Neris River).  
 
The Neris River  
 
The length of the Neris River is 509 km (228 km in Lithuania), the area of the basin is 24 942.3 kmĮ, the 
average flow is 180 mį/s, the source of the river is in Belarus (the Minsk Upland), the mouth is the Nemunas 
River. Neris is the second longest river in Lithuania, and the right and the largest tributary of the Nemunas 
River. The Neris River flows through Vilnius, Kernavǟ, and at Kaunas blends into the Nemunas River. The 
average slope of the bed of the Neris river is 32 cm / km and of its individual stretches - from 20 to 76 cm/km. 
The speed of the river current is from 0.6 to 1.9 m/s. Neris discharges about 6 kmį of water a year into the 
Nemunas River. The annual river discharge is as follows: in spring - 42%, in summer -18%, in autumn - 21% 
and 19% in winter.  
 
Spring flooding on the river begins in mid-March and ends in mid-May. During the spring flood, the water 
level rises: at Ģeimena mouth - ~ 4 m (during the largest flood - 8 m), in Vilnius - 3 m (> 6 m), in Jonava - 3.5 
m (> 7 m), in Kaunas - 4 m (> 8 m). At the beginning of the flood the water rise rate is 20 -30 cm a day and it 
lasts for 10-12 days. Ice drifts are formed on the narrowings and rifts on the riverbed, at loops, shallows, 
islands (e.g. rifts of Druskinǟs, Avinas, in the lower area near Jonava, Turģǟnai, Kleboniġkis, Eiguliai). 
 
Due to the lakes and woods in a basin, the water level in Neris remains constant in summer and rises only 
because of the rains. The height of floods in summer is ~ 1.2 m, sometimes - up to 3.5 meters. The 
maximum measured flow rate of the Neris River in Vilnius was 570 mį / s, in Jonava - 1100 Mį/s. Floods in 
winter occur after thaws (avg. 1-3); their height is 2-2.5 m, the maximum flow rate in Vilnius is 353 mį/s, in 
Jonava ï 1.060 mį/s. Sometimes winter floods exceed the spring floods. The average duration of ice cover 
on Neris is from 70 to 80 days, but due to rifts, shallows and abundance of rapids, the river does not freeze 
in some places.  
 
Tributaries and the basin  
 
56% of the total area of the river basin is in Lithuania. Comparatively permeable soils prevail in the sub-
basin, forest cover: 37%, swampiness: about 0.8%, lakes comprise 2.4%. A network of the Neris small 
tributaries sub-basin consists of 214 rivers longer and 870 rivers shorter than 3 km. The density of the 
network of rivers longer than 3 km is 0.44 km / km2, of smaller (i.e. rivers shorter than 3 km) - 0.46 km / km2. 
The total length of the rivers is 3825 km. Territories of 12 municipalities fall in the Neris small tributaries sub-
basin (including the River Neris) (see Figure 4.1.1.). Information on the part of the municipal area in the Neris 
small tributaries sub-basin is presented in the table below. 
 
 
Table 21: Table 4.1.1: Information on the part of the municipal area falling within the boundaries of the Neris 
small tributaries sub-basin 

Municipality Area in the Neris small tributaries 
sub-basin, % 

Jonava Municipality 48,2 

Kaunas Municipality 6,0 

Ġirvintos Municipality 37,3 

Vilnius Municipality 85,2 

Kaiġiadorys Municipality 42,7 

Kaunas City 20,8 



Elektrǟnai Municipality 38,0 

Vilnius City 100,0 

Ukmergǟ Municipality 0,8 

Ġvenļionys Municipality 9,7 

Ġalļininkai Municipality 4,2 

Trakai Municipality 19,9 

 
 
The boundary of the Neris small tributaries (including the Neris River) sub-basin and municipality in the sub-
basin are shown in Figure 4.1.1. 

 
  
Figure 14: Figure 4.1.1: The Neris small tributaries sub-basin and boundaries of municipalities (Source: The 
Management Plan of the Nemunas river basin district. Resolution No 1098 of the Government of the Republic of 
Lithuania of 21 July 2010) 

 
  
  
Surface water protection zones and belts 
 
Specific conditions for the use of land and forest approved by Resolution No 343 of the Government of the 
Republic of Lithuania of 12 May 1992 regulate the activities in the surface water protection zones and belts 
(Official Gazette, 1992, No 22-652, 09/07/2014, published in the Register of Legal Acts on 14 July 2014).  
 
According to the specific conditions for the use of water bodies it is prohibited to: 
     - regulate the natural rivers and change their beds, and a natural lake water level 
     - dam the rivers, restore the former dams and other hydro-technical structures, to carry out cleaning, 
bank revetments and other works in the river beds without the authorization of the Ministry of Environment. 
 
It is prohibited in the coastal protection belts to: 
    - construct buildings (except for hydro-technical facilities for water intake and discharge into bodies of 
water, water-places, beach equipment), put fences; 
    - build roads; 
    - cut down the preserved trees and shrubs in the nonagricultural land; 
    - perform basic forest harvesting and clearcutting operations, and destroy the forest floor. 



 
It is also prohibited in the water protection zones to: 
    -    construct industrial plants, workshops, warehouses and sites of toxic chemicals and fertilizers, 
hazardous waste collection points, storage units of oil products, gas stations, mechanical workshop and 
technical areas, as well as other facilities that could have a negative impact on the natural environment 
without the approval of the Ministry of Environment; 
    -   to clearcut trees and shrubs on the hillsides with a slope greater than 10 degrees, with the exception of 
slopes of  mounds administered under the projects. 
 
The size of protection belts and zones, with the exception of the KurġiȎ Marios (the Curonian Lagoon), is 
determined on the basis of the description of the procedure for determining protection zones of surface water 
bodies and belts for coastal protection (approved by Order No D1-98 of the Minister of Environment of 14 
February 2007). 
 
In accordance with the above description, the outer limit of the Neris protection zone on the right bank of the 
river is 500 meters away, and the protection zone and belt has not been established in the built-up part of the 
city. In accordance with the data provided by the Cadaster of rivers, lakes and ponds (https://uetk.am.lt), the 
plot of land (cadastral No. 0101/0067:21) does not fall within the protection zones and belts of water bodies 
(see Figure 4.1.2.) 

Figure 15: Figure 4.1.2: Surface water protection zones on the site in question provided in the register of rivers, 
lakes and ponds (Source: Register of rivers, lakes and ponds) 

 
 
 
 

4.1.2 Groundwater and interlayer water 
 
Information about the quality of drinking water used in Vilnius is presented based on the report on Monitoring 
of Groundwater of Vilnius City Municipality in 2014 (prepared by: UAB DGE Baltic Soil and Environment, 
Vilnius, 2014).  
 
According to information provided in the monitoring report, there are two main sources of drinking water in 
Vilnius: 1) groundwater, which residents of the city in some places still draw from dug wells, and 2) interlayer 
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water, which is usually pumped in wellfields. There are 20 such wellfields in Vilnius: however, due to the 
reduced needs for drinking water, currently more than 15 are being operated most of which belong to UAB 
Vilniaus Vandenys.  
 
The ground water is detected in the first aquifer from the ground surface, which from the top is open and 
unprotected, i.e. it is not covered by waterproof layers and water contained therein does not have pressure. 
The conditions of occurrence of this water lead to specific geomorphological and geological conditions of the 
city of Vilnius and certain anthropogenic factors. The relief of the city and its environs was formed by two 
Pleistocene glaciers and melt water.  
  
 The relief of the plateau lying to the southeast of the city and of Medininkai highlands was developed by the 
Middle Pleistocene glaciers, and the relief (Aukġtaiļiai highlands) lying to the north-west from the the right 
bank of the Neris River of the city was finally formed by the last upper Pleistocene glaciers. The Neris valley, 
enshrined in between, was finally formed in post-glacial conditions. The depth of this valley around Vilnius 
reaches 150-170 m. The current Neris valley is formed of nine terraces, three of which are classified as the 
lowest accumulative terraces, i.e. they are covered by alluvial sand rich in ground water, and the higher 
terraces belong to the type of glacial exaration, i.e. the type of erosions, washouts, because watery sandy 
sediments cover their surface only in places. Since the height of the tiers of terraces often exceeds 10 
meters, a quite independent layer of ground water is formed in almost every terrace. Vokǟ ancient valley was 
formed by the so-called Southeast River (Pra-Neris) flowing during the last glacial in the south at the 
absolute height of 140-150 m and which deposited thick sand and gravel layers. Later, when the glaciers 
melt away, this great river flowed at a lower level and washed out a terrace plain of the lower old valley (at 
the absolute height of about 125-130 m). When Neris was formed after the post-glacial period, the old valley 
of Vokǟ has long been without the river and Vokǟ stream flowing in the opposite direction than the old river 
was formed there later. Currently, the river bed of Vokǟ within the boundaries of the city goes down abruptly, 
i.e. from 122 m of the absolute height in the upper to 79 m of the absolute height at the mouth. Sandy 
sediments that filled the river valley is rich in ground water. Vilnia valley formed during the last glacier is 
narrow and is surrounded by Medininkai highlands. The bed of the river flows down in the city from 130 to 87 
m of the absolute height. Vilnia valley soils are mostly clay, so the amount of ground water is not high. 
Ground water from the surrounding highlands of the city flows into the described river valleys and, flowing 
from the terrace to terrace, reaches rivers and nourishes them. Some part of it flows into the deeper aquifers. 
Depending on the terrain, ground water can be found at various depths of Vilnius suburbs. In the ground 
water recharge areas (the highlands), it lies very deep, in some places at the depth of up to 30-50 m. In the 
Neris higher terraces, it also occurs relatively deep, very often at the depth of 10-20 m, and in the lower 
terraces ground water is usually found at the depth of less than 10 m. Thickness of the ground water layer, 
which normally contains sand and gravel, varies from 0.5 m to 30-40 m. The maximum thickness of this layer 
and the water content is captured in Vokǟ and Neris valleys. Alluvial derivatives occurs in some places (in 
Jankiġkǟs, partly in Turniġkǟs, Viriai, Trinapolis) in the Neris valley on the intra-morainic sand and gravel 
layer forming a continuous and thick water horizon which sometimes exceeds 50 m (Source: Vilnius City 
Municipality Groundwater Monitoring, 2014. Prepared by: UAB DGE Baltic Soil and Environment, Vilnius, 
2014). 
 
Interlayer water occurs between the slightly water-permeable, usually clay layers, which separate them from 
each other and from ground water. Several (up to 6) inter-layers or inter-moraine confined aquifers are also 
found in the upper part of the geological cross-section, sand and gravel layers of the Quaternary age, and 
layers without groundwater. The total thickness of the Quaternary formations in the territory of Vilnius city 
varies from 40-60 m in Neris valley, up to 150 m in Aukġtaiļiai highlands (on the right bank of the Neris 
River), and 200 m in Medininkai highlands (on the left bank of the Neris River). In addition, fresh ground 
water is also sporadically widespread in deeper-burried Cretaceous - Devonian - Upper Silurian rocks. 
Considerable resources of fresh groundwater in the southeast of Vilnius (Pagiriai) were detected in younger 
Upper Permian rocks. In Vilnius, underground water is mineralized in deeply-burried aqueous carbonate 
Silurian (somewhere Devonian) rocks (2-4 g/l). This water rises upwards in the narrow tectonic fault zones in 
the Neris valley, and is found, in individual wells, even in lower Quaternary derivatives (Nemenļinǟ, Viriai). 
Up to six layers of sand and pebble of 5-30 m thick, which contain interlayer water, are found only in the 
upland Quaternary deposits. Only one or two of these aquifers has mostly survived in the Neris, Vilnius Voke 
valleys. Of these, only the lower, Ģemaitija-Dainava layer is of great practical significance and is a major 
aquifer operated in Vilnius wellfields. Its thickness varies from a few to several tens of meters. The thickness 
of poorly permeable loamy or loamy-sandy layers separating the Quaternary aquifers from one another 
(including ground water) is 50 m and is also very changeable. In some places, watery rocks of different ages 
are not separated, i.e. aquifers are hydraulically connected. Such conditions are in Jankiġkiai, Viriai, 
Trinapolis and Turniġkǟs wellfields, as well as in some areas beyond the limits of the Neris valley (Upper 
Paneriai, TrakȎ Vokǟ). Meanwhile, loam and sandy-loam layers more or less isolate the main aquifer from 
river water and ground water preserved in many wellfields located near the Neris River (Bukļai, Vingis, 



Smǟlynǟ, Peļiukai, Karveliġkǟs, Nemenļinǟ). Moving away from the Neris valley (Naujoji Vilnia, Tupatiġkǟs, 
PȊļkoriai, Sereikiġkǟs), the isolation of the exploited Ģemaitija-Dainava aquifer from the ground and surface 
water increases, and hence its protect against pollution. Resources of interlayer groundwater and 
groundwater are replenished mainly in highlands and flow into rather narrow and deep river valleys, and in 
some places, it flows into sources or directly into rivers. In this way, the areas of groundwater recharge and 
origin in Vilnius are very close to each other. In addition, the recharge area occupies a much larger upper 
part of the urban area and the area of origin occupies only a sufficiently narrow part of the Neris and Vilnia 
river valleys ï usually the lowest terraces. Operation of Vilnius wellfields in the productive layer formed 
regional piezometric depression, which at the time of maximum flow rates of these wellfields (in 1989-1990) 
was 5-35 meters deep and had the area of approximately 250 km2. Then, a significant part of operational 
resources of wellfields located near rivers formed surface (river) water. Lately, the total flow of Vilnius 
wellfields decreased by approximately 2.5 times, and significantly reduced the area and depth of that 
depression. Resource formation sources have also changed - now only underground water flowing through 
the operating layer towards the Neris River and which is still quite intensively recharged by groundwater in 
some places, dominates in the wellfields. The Upper Permian aquifer consisting of the fractured limestone 
layer of 20-30 m thick, which is operated in Pagiriai wellfields, is spread in the southwestern part of the city. It 
lies here in the depth of 120-160 m, has good filtration properties and high compression (120-170 m) and is 
very watery (Source: Vilnius City Municipality Groundwater Monitoring, 2014. Prepared by: UAB DGE Baltic 
Soil and Environment, Vilnius, 2014). 
 

4.1.3 The existing water supply and wastewater management  
 
Special Plan for the Development of Water Supply and Waste Water Infrastructure (prepared by UAB 
StatybȎ Strategija) was approved by Decision No 1-124 of the Vilnius City Municipality Council of 13 July 
2011. In accordance with this plan solutions for the plot of land (cadastral No. 0101/0067:21), the nearest 
wellfields is Bukļiai wellfields (IIb2): Group II ï semi-closed wellfields; Sub-group: wellfields of a more-open 
type located near rivers (IIb2). The distance from the plot of land (Cadastral No. 0101/0067: 21) to the 
nearest Bukļiai wellfields is 1.17 km, Jankiġkiai or the South West  wellfields is 1.47 km away. The distance 
to the strict regime (first belt) sanitary protection zone (SPZ) of Bukļiai and Jankiġkiai wellfields in Vilnius - 
961 m, the distance to the microbial pollution (second belt) SPZ of the wellfields - 831 m. The plot of land 
(cadastral No. 0101/0067:21) is assigned to Vilnius Bukļiai and Jankiġkiai chemical pollution (third belt) zone 
(see Figure 4.1.3.)  
 
When planning the activities in the territory of a plot of land planned to be used, Hygiene Norm 44:2006 
Determination and Maintenance of Sanitary Protection Zones of Wellfields (Official Gazette, 2006, No 81-
3217) (hereinafter - HN 44:2006) and the requirements set out in Chapter XX of Special Conditions for Land 
and Forestry Exploitation (hereinafter - Special conditions for exploitation) approved by Resolution No 343 of 
the Government of Lithuania of 12 May 1992 must be followed. 
  
  
Based on HN 44:2006, the third belt of the sanitary protection zone around wellfields is a protective belt 
where chemical pollution is restricted. This belt is intended to protect wellfields against chemical pollution. 
The third belt can consist of two sectors:  
- 3a (catchment area of the layer of groundwater); 
- 3b (catchment area of the exploited layer). 
 
The dimensions of 3a and 3b sectors of the third belt are calculated taking into account the fact that chemical 
pollutants having entered directly into the aquifer exploited did not reach the wellfields over 25 years. 
 
HN 44:2006 establishes the following restrictions in 3b sector of the third belt of the sanitary protection zone 
of wellfields: 
- abandoned wells must not be located in all belts of all groups of SPZ of wellfields (regardless of 
whether there is a groundwater catchment area), with the exception of bore-wells for monitoring the state of 
underground water; 
- treated and untreated industrial, domestic waste water, radioactive and chemical materials and 
agents must not be directly released into the underground aquifers in all belts of SPZ of all groups of 
wellfields. 
 
Chapter XX of Special Conditions for Exploitation of Sanitary Protection Zones of Underground Water Bodies 
(Wellfields) identifies the following conditions for land exploitation in a third belt of the sanitary protection 
zone around wellfields: it is prohibited in the third belt of groundwater bodies (wellfields): 



- to build warehouses of mineral fertilizers, toxic substances, fuels and lubricants, to install storage 
sites for toxic waste, landfills; 
- to use chemicals that can cause chemical pollution in wellfields. 
 
There are no other restrictions on economic activities in the territory related to the PEA, which falls into 3b 
sector of the third belt (chemical pollution) of the sanitary protection zone of wellfields.  
 
 

 
Figure 16: Figure 4.1.3: Excerpt from the drawing of the special plan solutions for the development of water 
supply and waste water treatment infrastructure of the territory of Vilnius City Municipality 

 
 
Pursuant to the concept of the special plan for the development of surface water treatment infrastructure 
(prepared by Sǰ Vilniaus Planas) approved in accordance with Decision No 1-794 of the Vilnius City 
Municipality Council of 12 September 2012, the area of the plot of land planned to be used for the PEA 
activities falls within A2 territory ï the development of the surface waste water basin where the expansion of 
the surface waste water management system is planned (see Figure 4.1.4). 
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Figure 17: Figure 4.1.4: Excerpt from the drawing of the concept of the special plan for the development of 
surface water management infrastructure and basin management regulations 

 
 
 
  

4.1.4 Groundwater monitoring  
 
Currently groundwater monitoring is not carried out in the area of a plot of land planned to be used for the 
Vilnius cogeneration plant. The Vilnius City Municipality carried underground and surface water monitoring in 
2010-2012 and 2014. In 2013, groundwater monitoring was not carried out. Environmental monitoring is 
carried out under the Environmental Monitoring and Information System Program for 2013-2016 of the 
Vilnius City Municipality, which has been approved by Decision No 1-1551 of the Vilnius City Municipality 
Council of 20 November 2013. 
 
Vilnius groundwater monitoring in 2010-2012 and 2014 consisted of: 
1. Measurements of yield of springs; 
2. Measurements of ground and interlayer water level; 
3. Quality research of ground water; 
4. Taking of control duplicate samples, and testing in the laboratory; 
5. Systematization and analysis of monitoring data, and preparation of annual results and conclusions. 
 
Groundwater samples were taken in accordance with the requirements set in Lithuanian standards LST ISO 
5667-1, LST ISO 5667-2, LST ISO 5667-3:1994, as well as in the methodological monitoring 
recommendations for taking samples, their preservation and transportation 
 
There is a distance of 1.33 km from the land plot (cadastral No. 0101/0067:21) to the closest monitoring 
station - bore-well No 37316, a distance of 1.36 km - to bore-well No 37317, and a distance of 2.43 km to 
spring No 26 (see Figure 4.1.5). The main data of these monitoring stations is presented in Table 4.1.1. 
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Figure 18:  Figure 4.1.5: Excerpt from groundwater stations under the Vilnius City Municipality groundwater 
monitoring in 2010-2012 

 
  
Table 22: Table 4.1.2. Key data of monitoring stations of 2010-201 (Source: The results of the Vilnius City 
Municipality groundwater monitoring 2010-2012. UAB DGE Baltic Soil and Environment, Vilnius, 2012) 

Station Register No Object Address, name of 
spring 

LKS-94 

East North 

37316 37316 Well Bukļiai, 
LazdynǟliȎ g. 23 

576361 6059176 

37317 37317 Well Bukļiai, 
LazdynǟliȎ g. 23 

576353 6059170 

26  Spring Pramonǟs g. 52 592978 6063014 

Chemical composition of water of spring No 26 determined from 2010 to 2012 is presented in Table 4.1.3. 

 
  
  
Table 23: Table 4.1.3. Chemical composition of water of spring No2 6 (Bukļiai) (mg/l) for 2010-2012. (Source: 
Results of Vilnius City Municipality groundwater monitoring 2010-2012.UAB DGE Baltic Soil and Environment, 
Vilnius, 2012) 

Station Date CI SO4 HCO3 CO3 NO2 NO3 Na K Ca Mg NH4 

26 22.11.2010 11,7 47 226 0,07 <0,01 31,5 12,2 13,7 76,2 13,1 0,206 

31.05.2011 10,5 40,7 245 0,29 0,328 28,1 11,5 54,7 62 11,6 <0,01 

28.09.2011 11,4 25,7 265 0,21 <0,01 17,0 14,1 23,3 111 11,4 <0,01 

18.04.2012 13,5 25,1 296 0,13 <0,01 30,4 9 43,2 81 9,1 0,077 

17.09.2012 26,1 28,6 362 0,18 <0,01 9,16 13,8 35,8 107 11,3 0,064 

Evaluation criteria 

Dl-230* 500 1000          

HN24:2003** 250 250   0,5 50 200    0,5 

Notes:  
* D1-230 - Environmental protection requirements for the management of sites contaminated by chemical substances 
approved by Order No D1-230 of the Minister of Environment of 30 April 2008 (Official Gazette, 2008, No 53-1987). 
 
** HN24:2003 - Lithuanian hygiene norm HN 24:2003 Safety and quality standards for drinking water. Order No V-455 of 
23 July 2003 of the Minister of Health of the Republic of Lithuania (Official Gazette, 2003, No 79-3606; 2007, No 127-
5194; 2011, No 3-107) 
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Change in hydro-chemical composition of water of bore-wells 37316 and 37317 in 2005-2012 is presented in 
Figure 4.1.6 (Source: The results of the Vilnius City Municipality groundwater monitoring in 2010 - 2012. 
UAB DGE Baltic Soil and Environment, Vilnius, 2012). 
 

 
Figure 19: Figure 4.1.6: Change in hydro-chemical composition of water of bore-wells 37316 (left) and 37317 
(right) in 2005-2012 (Source: The results of the Vilnius City Municipality groundwater monitoring in 2010 - 2012. 
UAB DGE Baltic Soil and Environment, Vilnius, 2012) 

 
 
During the reporting period, only cadmium once slightly exceeded (in 10/12/2010) in borehole No 37317 the 
management requirements for sites contaminated by chemicals. Cadmium concentrations in 10 December 
2010 -230 -6 mg/l). Lead has also been found in borehole 
No. 37317, a concentration of which was 0.52 MAC according to HN 24:2003 (Source: The results of the 
Vilnius City Municipality groundwater monitoring in 2010 - 2012. UAB DGE Baltic Soil and Environment, 
Vilnius, 2012). Causes of these exceedances are not included in the monitoring report. 
 
The results of monitoring of water chemical composition of bore-wells No 37316 and 37317 of 2014 are 
presented in Table 4.1.4  
 
 
Table 24: Table 4.1.4: The results of monitoring of water chemical composition of bore-wells No 37316 and 37317 
of 2014 (Source: The results of the Vilnius City Municipality groundwater monitoring in 2010 - 2012. UAB DGE 
Baltic Soil and Environment, Vilnius, 2012) 

Station Date CI SO4 HCO3 CO3 NO2 NO3 Na K Ca Mg NH4 

37316 03.10.2014 26,1 42,9 413 0,11 <0,01 3,1 11,8 3,1 122 29 <0,01 

37317 03.10.2014 31,2 62,3 294 0,18 <0,01 <0,05 5,0 1,7 108 24,1 <0,01 

Evaluation criteria 

Dl-230* 500 1000          

HN24:2003** 250 250   0,5 50 200    0,5 

 Notes: 
 
*Dl-230 - Environmental protection requirements for the management of sites contaminated by chemical substances 

approved by Order No D1-230 of the Minister of Environment of 30 April 2008 (Official Gazette, 2008, No 53-1987) 
 
**HN24:2003 - Lithuanian Hygiene Norm HN 24:2003 Safety and quality standards for drinking water. Order No V-455 of 
the Minister of Health of the Republic of Lithuania of 23 July 2003 (Official Gazette, 2003, No 79-3606; 2007, No 127-
5194; 2011, No 3-107) 

 

4.1.5 Use of Water 
 
Water supply to Vilnius CHP plant is expected to be ensured by connecting to the centralized water supply 
networks of UAB Vilniaus Vandenys. The connetion place will be adjusted during the design according to the 
design conditions provided by UAB Vilniaus Vandenys. 
 
Water taken from the centralized water supply networks will be used for: 
 
- Domestic purposes of employees and maintenance of premises; 
- Industrial needs of the power plant in technological processes; 
- Testing of fire equipment. 



 
Conditions of estimated water intake and consumption are presented in Table 4.1.5. Installation of water 
intake wells is not provided. 
 
Water needs in respect of additional alternative to PEA Development Alternative No 2 meets the water 
needs under PEA Development Alternative No 2 and are not separately identified in the section. 
 
Domestic purposes of employees and maintenance of premises   
 
It is planned to employ up to 50 employees in the cogeneration plant. It is provided that for the purposes of 
employees and maintenance of premises (in the case of all PEA development alternatives) there will be 
consumed: 
2.60 m3/h; 62.32 m3/d; 22746 m3/m water. 
 
Water needs were calculated according to Water Consumption Norms RSN 26-90 (SUM, 24/06/1991, Order 
No 79). 
 
Industrial needs of the power plant in technological processes  
 
Certain physico-chemical parameters will be applied to water used in technological processes, so the water 
needed for operation of the power plant will be prepared by local water preparation facilities. For steam 
production: 
 
- iron will be removed from water 
- water will be softened 
- water will be treated by reverse osmosis filters 
- water will be demineralized with electrodionisation devices.  
 
Water treatment technologies are described in section 2. Technological processes of the PEA report.  
 
Three water tanks are planned in the case of water treatment according to PEA Development Alternatives 
No 2 and No 3: 
- untreated (raw) water tank 
- water expansion tank 
- chemically treated water tank 
 
The amount of demineralized water required for the plant processes will depend on the analyzed 
development alternatives: 
 
- 150284,3 m3/year in case of PEA Development Alternative No 2; 
- 64526,5 m3/year in case of PEA Development Alternative No 3. 
 
During operation of Vilnius power plant, demineralized water will circulate in the water-steam supply system 
and will be used many times.  
 
Water used for flue gas treatment processes will be directly taken from water supply networks of Vilnius city, 
i.e. it will not be demineralized. Flue gas treatment technology is described in section 2. Technological 
processes of the PEA report.  
  
The amount of water required for the flue gas treatment facilities will depend on the analyzed development 
alternatives: 
 
- 36363,0 m3/year in case of PEA Development Alternative No 2; 
- 66309,0 m3/year in case of PEA Development Alternative No 3. 
 
Testing of fire equipment 
 
Fire equipment will be periodically checked (tested). In order to evaluate water flow and pressure, and check 
the operation and response of the signaling systems, water will be released from fire water supply on 
average once a month. To avoid stagnation of water in the fire pipeline, tests will be carried out every month 
in another firewater pipeline location. 
 



The preliminary estimated amount of water needed for testing of fire equipment is up to 10,000 mV/year 
(833.3 mV/month). 
The amount of water consumed for testing of fire equipment will be specified during the preparation of the 
technical design. 
 
The amount of water planned to be consumed throughout the activities of Vilnius CHP plant (analyzed in 
PEA development alternatives): 
 
- 219393,3 m3/year in case of PEA Development Alternative No 2; 
- 163581,5 m3/year in case of PEA Development Alternative No 3. 
  
 
 
 Table 25: Table 4.1.5:  Estimated water intake and consumption 

Seq. 
No. 

Water 
source 

The maximum amount of water 
planned to be extracted 

Activity for 
the 
purpose of 
which 
water  
will be 
used 

The maximum amount of water 
used for each planned activity 

Planned 
water 
losses, 
m3/m 

Amount of water 
planned to be 
transferred to 
other objects / 
persons, m3/m 

m3/m m3/d m3/h m3/m m3/d m3/h 

1 2 3 4 5 6 7 8 9 10 11 

1. Water 
supply 
network of 
UAB  
Vilniaus 
Vandenys 

PEA Development Alternative 
No 2 

Amount of 
deminerali
zed water 
required 
for 
processes 
in the 
power 
plant 

PEA Development Alternative 
No 2 

- - 

150284,3 411,7 17,2 

PEA Development Alternative 
No 3 

219393,3 601,1 25,0 64526,5 176,8 7,4 

Amount for 
water 
required in 
flue gas  
treatment 
plants   

PEA Development Alternative 
No 2 

PEA Development Alternative 
No 3 

36363,0 99,6 4,2 

PEA Development Alternative 
No 3 

163581,5 448,2
  

18,7 66309,0 181,7 7,6 

Fire 
equipment 
testing 

PEA Development Alternatives 
No 2 and No 3 

10000 27,4 - 

For 
domestic 
needs 

PEA Development Alternatives 
No 2 and No 3 

22746 62,3 2,6   

 
     
         
 

4.1.6 Waste water treatment 
 

4.1.6.1 Waste water generation sources 
 
The following waste water will be generated in Vilnius cogeneration plant during PEA activities: 
 

- domestic waste water; 
- industrial waste water; 
- waste water generated from testing of fire equipment; 
- surface (rain) water. 

 
All waste water generated during the PEA activities will be handled in accordance with the Regulation on 
Waste Water Treatment approved by Order No D1-236 of the Minister of Environment of the Republic of 
Lithuania of 17 May 2006, and subsequent amendments of this Order (Official Gazette, 2006, 59-2103), 
Regulation on Surface Waste Water Treatment approved by Order No D1-193 of the Minister of Environment 
of the Republic of Lithuania of 2 April 2007 (Official Gazette, 2007, No 42-1594, with subsequent amended) 
and Environmental Protection Requirements for Waste Incineration approved by Order No 699 of the 
Minister of Environment of the Republic of Lithuania of 31 December 2002 (Official Gazette, 2003, No 31-
1290).  
 



Quantities of waste water generated in the case of additional alternatives to the PEA Development 
Alternative No 2 meet the waste water quantities under PEA Development Alternative No 2, and are not 
defined separately in the section. 
 
 
Domestic waste water 
 
It is planned to employ up to 50 employees in the cogeneration plant. It is provided that: 
2.60 m3/h; 62.32 m3/d; 22746 m3/y domestic waste water will be generated. 
Domestic waste water is scheduled to be released to waste water networks of UAB Vilniaus Vandenys under 
a separate agreement. 
 
Industrial waste water  
 
Industrial waste water will be generated during water demineralisation in the water treatment facilities and 
from the condensing economizer. It is planned that depending on the analyzed PEA development 
alternatives, water treatment facilities will generate:  
 - 75142 m3/year waste water in case of PEA Development Alternative No 2 
 - 32263 m3 a year waste water in case of PEA Development Alternative No 3. 
 
It is planned that depending on the analyzed PEA development alternatives, condensing economizer will 
generate: 
  - 223300 m3 a year waste water in of PEA Development Alternative No 2 
 - 138250 m3 a year waste water in case of PEA Development Alternative No 3 
 
  
This waste water will not be polluted with specific pollutants, and it is planned to discharge them into waste 
water networks of UAB Vilniaus Vandenys. 
 
In accordance with the Regulation on Wastewater Treatment, general requirements for industrial waste 
water discharged into the drainage system, is presented in the table below. 
 
  
Table 26: Table 4.1.6: General requirements of the Regulation on Waste Water Treatment for industrial waste 
water 

Parameter Unit of measurement Limit value 

Maximum temperature oC 45 

pH - 6.5 - 9.5 

ChDS/BDS7 ratio - <3 

BDS7 mg/l 800 

 
 
It is also planned to install in the power plant a semi-dry flue gas treatment system in which by cleaning 
fumes waste water is not generated. During the PEA activity, it is provided to use water in circulating mode in 
the power plant, i.e. to use the same water several times. Condensate formed during the technological 
process will be collected in a drainage system and stored in the condensate tank. Due to economic reasons, 
this condensate is planned to be used in industrial processes repeatedly. Generation of other industrial 
waste water is not provided. 
 
 
Waste water generated from testing of fire equipment 
 
Water used for testing of fire equipment will be relatively clean, i.e. unpolluted with harmful substances to the 
environment.  
It is provisionally estimated that up to 10,000 m3 water per year will be generated from the fire-fighting 
system. 
Water used for testing of fire equipment enters the surface water treatment system from which is discharged 
into the sewage network.  
 
 
Surface (rain) water 
 



In accordance with the amended Regulation on Surface Waste Water Treatment approved by Order No D1- 
859 of the Minister of Environment of 2 October 2014 in designing surface water management systems, 
calculating surface waste design flow and others, Construction Technical Regulation STR 2:07:01:2003 
Water Supply and Waste Water Disposal. Building Engineering Systems. Outside Engineering Networks 
must be followed. The actual amount of surface water (Wf) generated during the month or other period on 
the territory and (or) released into drainage systems owned by other persons will be measured with metering 
devices, in the absence thereof, calculated according to the formula:  
 

Wf = 10 X Hf X ps X F X K, m3/month or other period, 
 
where: 
 
Hf - the actual amount of rainfall of the month or other period in mm (according to the data of Lithuanian     
Hydrometeorological Service); 
 
ps - surface water coefficient (the average value of the surface area at issue (e.g. asphalt, concrete, paving 
stones, etc.) or rate ps = 0.4 will be applicable);  
  
F ï the area covered, ha; 
 
K - surface runoff coefficient, which depends on whether the snow is removed from the area. If the snow is 
removed K = 0.85, if not removed - K = 1. 
 
Potentially contaminated surface water will be collected and channeled into local surface waste water 
treatment facilities before discharge into rain water networks from paved areas and hard coatings: it is 
provided to install a sand and oil trap. It is planned that surface water will be cleaned in typical surface water 
treatment facilities, which will be designed in accordance with the requirements provided in the Regulation 
on Surface Waste Water Treatment and STR 2:07:01:2003. Surface (rain) water must be accounted for and 
their pollution control must be carried out.   
 
Surface water from paved areas and hard coatings in case of PEA Development Alternative No 2: 
 
Wf = 10 X 750 X 0.8 X 5.79 x 1 =34740 m3/year. 
 
Surface water from paved areas and hard coatings in case of PEA Development Alternative No 3:: 
 
Wf = 10 X 750 X 0.8 X 2.01 x 1 =12060 m3/year. 
 
It is assumed that an indicative amount of surface (rain) water collected from paved areas and hard coatings 
will account for 95.18 m3/day in case of PEA Development Alternative No 2, and 33.04 m3/day ï in case of 
PEA Development Alternative No 3. 
 
Surface (rain) water from the roofs of buildings are relatively clean and without treatment will be discharged 
to storm water networks of UAB Grinda. 
 
Surface water from the roofs of buildings in case of PEA Development Alternative No 2: 
 
Wf= 10 X 750 X 0.8 X 1.53 X 1 =9180 m3/year. 
 
Surface water from the roofs of buildings in case of PEA Development Alternative No 3: 
 
Wf= 10 X 750 X 0.8 X 0.90 x 1 =5400 m3/year. 
 
In accordance with the requirements provided in the Regulation on Surface Waste Water Treatment, the 
pollution of surface waste water discharged into the common surface water drainage systems, waste water 
discharged from which is or must be treated, may not exceed: 
 
1. The average annual concentration of suspended solids - 150 mg/l, the maximum instantaneous 
concentration - 300 mg/l. 
 
2.  The average annual concentration of BDS5-50 mg O2/l, the maximum instantaneous concentration -100 
mg O2/l.  
 



3.  The average annual concentration of oil products - 10 mg/l, the maximum instantaneous concentration - 
30 mg/l. 
 
4. The concentration of other substances harmful to the aquatic environment may not exceed the substances 
specified in the Regulation on Waste Water Treatment, Annex I, approved by Order No D1-236 of the 
Minister of Environment of the Republic of Lithuania of 17 May 2006 on the Approval of Waste Water 
Regulation (Official Gazette, 2006, No 59-2103), MAA of substances into the natural environment referred to 
in lists A and B1 of Annex II, and MAA of substances into waste water collection systems provided in B2 list 
of Annex II. 
 
5. The operator of the surface water collection system, taking into account the system's capabilities, may set 
less stringent requirements for subscribers (for discharge of waste water into the networks) than those 
referred to in paragraphs 1-3. 
 
Data on waste water sources and / or dischargers are presented in Table 4.1.7. Contamination / estimated 
environmental pollution of waste water planned to be discharged is presented in Table 4.1.8. 
  
 
 
  
Table 27: Table 4.1.7: Data on waste water sources and/or dischargers 

  
No. Receiving 

body 
number 

Description 
of waste 
water to be 
discharged 
and 
w/water 
sources 

Type of 
discharger 
& technical 
characteristics 

Description 
of location of 
discharger 

Maximum waste water quantity 
to be discharged 

m3/s m3/h m3/d m3/m 

1 2 3 4 5 6 7 8 9 

1. Domestic 
w/water 
networks of 
UAB 
Vilniaus 
Vandenys 

Domestic 
waste 
water 

Discharge to  
domestic 
waste water 
networks of 
UAB 
Vilniaus 
Vandenys 

Connection 
to the 
network 
will be 
provided in 
technical 
conditions 
and the sale 
- purchase 
agreements 
on waste 
water 
management 
services 
with UAB 
Vilniaus 
Vandenys 
and UAB 
Grinda 

- 2,60 62,32 22746 

2. Domestic 
w/water 
networks of 
UAB 
Vilniaus 
Vandenys 

Industrial 
w/water 
(effluent 
from  
the water 
treatment 
sector) 

PEA Development Alternative No. 2 

- 8,58 205,87 75142 

PEA Development Alternative No. 3 

- 3,68 88,39 32263 

3. Domestic 
w/water 
networks of 
UAB 
Vilniaus 
Vandenys 

Industrial 
w/water 
(effluent 
from  
the water 
treatment 
sector) 

PEA Development Alternative No. 2 

- 25,49 611,78 223300 

PEA Development Alternative No. 3 

- 15,78 378,77 138250 

4. Surface 
water 
networks of 
UAB Grinda      

Surface 
water from 
paved 
areas and 
hard 
coatings 

Discharger to 
rain water 
networks of  
UAB Grinda          

PEA Development Alternative No. 2 

- 3,97 95,18 34740 

PEA Development Alternative No. 3 

- 1,38 33,04 12060 

5. Surface 
water 
networks of 
UAB Grinda      

Surface 
water from 
roofs 

PEA Development Alternative No. 2 

- 1,05 25,15 9180 

PEA Development Alternative No. 3 

- 0,62 14,79 5400 

6. Waste water 
network 

Waste 
water after 
testing of 
fire 
equipment 

- - 27,40 10000 

 
 
  
 
Table 28: Table 4.1.8: Contamination of the planned release of wastewater / estimated environmental pollution* 



No. Pollutant The largest projected waste water 
contamination before treatment 

Maximum allowable, and actual expected contamination of the planned release of 
waste water /  
planned environmental pollution 

Estimated 
treatment 
efficiency,  
% mom., 

mg/l 
Averag
e, 
mg/l 

t/d t/year MAA 
mom., 
mg/l 

planned 
mom., 
mg/l 

MAA 
avg, 
mg/l 

Planned  
 avg., 
mg/l 

MAP 
daily, 
t/d 

Planned  
daily, 
t/d 

MAP 
daily, 
t/m. 

planned 
yearly 
t/m. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1. BDS7 - - - - - - 800 800 0,005 0,005 1,83 1,83 Not treated 

4.** Suspend
ed solids 

PEA Development Alternative No. 
2 

50 50 30 30 PEA Development Alternative No. 2 80-90 

300 300 0,03 10,4 0,003 0,003 1,042 1,042 

PEA Development Alternative No. 
3 

PEA Development Alternative No. 3 

200 200 0,00
7 

2,4 0,001 0,001 0,362 0,362 

Oil 
products 

PEA Development Alternative No. 
2 

30 30 10 10 PEA Development Alternative No. 2 

50 50 0,00
5 

1,7 0,001 0,001 0,347 0,347 

PEA Development Alternative No. 
3 

PEA Development Alternative No. 3 

50 50 0,00
2 

0,6 0,000
3 

0,0003 0,121 0,121 

BDS7 PEA Development Alternative No. 
2 

29 29 29 29 PEA Development Alternative No. 2 Not treated 

29 29 0.00
3 

1.0 0,003 0,003 1,007 1,007 

PEA Development Alternative No. 
3 

PEA Development Alternative No. 3 

29 29 0.00
1 

0.3 0,001 0,001 0,350 0,350 

 
Note:* Waste water after testing of fire equipment is relatively clean; therefore, w/water pollution is not presented in this 
table 
 
 ** The operator of the surface water collection system, taking into account the system's capabilities, may set less 
stringent requirements for subscribers (for discharge of waste water into the networks) than those referred to in the 
Regulations on Surface Water Treatment. The level of contamination of surface and industrial waste water to be released 
will be indicated in the agreements with UAB Grinda and UAB Vilniaus Vandenys 

 
  

4.1.7 Potential impact on water bodies 
 
In accordance with data provided in the rivers, lakes and ponds register, the land plot (cadastral No 
0101/0067:21) does not fall within the water bodies protection belts and zones. The nearest wellfields to the 
land plot (cadastral No 0101/0067:21) are Bukļiai and Jankiġkiai wellfields, located respectively at 1:47 and 
1.17 km, the plot falls within Vilnius Bukļiai and Jankiġkai chemical pollution limits (third belt).  
 
Water supply to the Vilnius CHP plant will be ensured by connecting to the centralized water supply networks 
of UAB Vilniaus Vandenys. Water taken from the centralized water supply networks will be used for the 
domestic needs of employees and maintenance of premises, and for industrial purposes of the plant - 
technological processes and testing of fire equipment. 
 
Domestic, industrial and surface (rain) water will be generated in the Vilnius CHP plant during the PEA 
activities. It is planned to discharge domestic and industrial waste water into the centralized household waste 
water networks of UAB Vilniaus Vandenys. Surface (rain) water will be collected and treated at the local 
waste water treatment plants and discharged into the rain water networks of UAB Grinda. Water used for 
testing of fire equipment will also be released into the waste water network. Technological processes in the 
planned CHP plant will be closed. Industrial, domestic or untreated surface (rain) runoff will not be released 
into the environment. During normal operation, the negative impact on surface and / or groundwater is not 
expected. 
In the event of an accident in the territory of the plot of land planned to be used for the cogeneration plant 
and entry of pollutants together with surface (rain) water into the surface water drainage system, the control 
valve will be closed and polluted water will be tested by taking samples. Accident liquidation actions will 
depend on the results of tested samples. If it is not possible to treat surface (rain) water on-the-spot or to 
discharge them into the waste water networks, they will be pumped into a specialized transport, which will 
transport waste water to the waste water treatment plant of UAB Vilnius Vandenys. 
 

4.1.8 Measures of impact reduction and protection of water bodies  
 



All waste water generated during operation of the cogeneration plant will be treated in accordance with the 
Regulation on Waste Water Treatment approved by Order No D1-236 of the Minister of Environment of 17 
May 2006 (Official Gazette, 2006, 59-2103) and subsequent amendments to this Regulation. 
 
Surface (rain) water will be collected from the entire territory of the plot of land planned to be used for the 
cogeneration plant centrally. Part of contaminated surface (rain) water will be channeled to the projected 
surface water treatment plants. Surface (rain) water will be treated to the acceptable pollution values set out 
in the Regulation on Surface Water Treatment approved by Order No D1-193 of the Minister of Environment 
of 2 April 2007 (Official Gazette, 2007, No 42-1594). The treated surface (rain) water will be then discharged 
into the rain water networks of UAB Grinda under a separate agreement. 
 
Domestic and surface (rain) water generated during operation of the CHP power plants, before discharge 
into the networks of UAB Vilniaus Vandenys and UAB Grinda, will be accounted. Control of cleaned surface 
(rain) water will be carried out by taking samples in the control well. If during analyses it is determined that 
the requirements for surface (rain) water treatment have been exceeded, water will be pumped and 
transported by special vehicles to the waste water treatment plant of UAB Vilniaus Vandenys. 
 

4.2 Ambient air 
 

4.2.1 Information about the location 
 
Lithuanian Hydrometeorological Service provided meteorological data on the location for the air pollution 
dispersion model (Annex 9). Meteorological data package consists of the four main meteorological 
parameters given for each hour of the year during the 2010-2014 period: ambient temperature, wind speed 
and direction, and cloud cover. A wind rose prepared in accordance with wind direction data is presented in 
Figure 4.2.1.   

 
Figure 20: Figure 4.2.1: Wind rose of Vilnius city (according to the data of Vilnius Hydrometeorological Station 
for the period 2010-2014) 

 
 
 
 
Background contamination of the ambient air of the location of the planned economic activities has been 
established in accordance with the óRecommendations on the use of background air pollution data for 



prediction of air pollution caused by planned activitiesô approved by Order No AV-112 of the Director of the 
Environmental Protection Agency of 10 July 2008.  
 
There are no ambient air quality research stations within a radius of 2 km from the location of the planned 
economic activity, so the background contamination is determined according to other data submitted. In 
accordance with the indicative results of the ambient air quality monitoring provided on the website of the 
Environmental Protection Agency, the average annual concentration of nitrogen dioxide in 2010-2011 was 
about 30.1 ɛg/m3 and the annual average concentration of sulfur dioxide near the location of the planned 
economic activity was about 1.1 ɛg/m3 (GariȊnȎ g., code of research area -VILNIUS33).  
 
According to data of the Environmental Protection Agency, background ambient air pollution of the location 
of the planned activities determined by modelling in 2013 was in:  
Å carbon monoxide: 293-309 ɛg/m3 (Avg. 302.5 ɛg/m3); 
Å solid particles (SP10): 29-40 ɛg/m3 (Avg. 34.55 ɛg/m3). 
  
 
By performing mathematic modeling of pollutants dispersion to air, background air pollution data were 
evaluated in the  following sequence: 
Å data of indicative assessments of ambient air quality 
Å ambient air pollution data resulting from modeling 
Å data submitted by the Environmental Protection Agency on pollution resulting from all existing and 
planned economic activities at a distance of up to 2 kilometers for which a positive decision on the planned 
economic activities is adopted in a procedure laid down in the legislation (Annex 9. Background ambient air 
pollution data). 
 

   4.2.2 Pollutants emitted into the ambient air 
 
    During the PEA activity, the ambient air will be polluted with combustion products from the production of 
heat and electricity by incinerating: 
ҍ waste, i.e. non-hazardous municipal waste that have the energy value but are unsuitable for 

processing; 

ҍ biomass, i.e. solid products made from raw materials of forestry and related industries, waste and 

residues, which  are used to obtain energy, namely: wood chips, wood waste, forest logging 

residues, sawdust, pellets, straw (straw pellets). 

    The structure and amount of fuel to be used in the CHP plant is presented in section 1.5.6 óQuantities of 
fuels intended for use in Vilnius CHP plantô.  
    Effects on the ambient air is analyzed in respect of two PEA development alternatives: 

¶ PEA Development Alternative No 2: Installation of the waste-fired unit with electric power of about 20 

MWe and thermal power of about 65 MWth, and a biomass-fired unit with an electric power of about 

80 MWe and thermal power of about 175 MWth; 

¶ PEA Development Alternative No 3: Installation of the waste-biomass fired combined heat and 

power plant with electric power of about 45 MWe and thermal power of about 120 MWth. 

During fuel combustion in the CHP plant, in case of both PEA development alternatives, these air pollutants 
can be generated: nitrogen dioxide, particulate matter, carbon monoxide, sulfur dioxide, hydrogen chloride, 
hydrogen fluoride, total organic carbon, cadmium, thallium and its compounds, mercury and its compounds, 
antimony, arsenic, lead, chromium, cobalt, copper, manganese, nickel, vanadium and its compounds, 
dioxins and furans, and ammonia. 
Ancillary activities that may have an impact on the ambient air quality will be carried out in addition to the fuel 
burning in the cogeneration plant, i.e. transportation of waste and raw materials, handling and storage of raw 
materials (charcoal, lime) and waste (fly ash), battery loading and diesel generator operation. In case of PEA 
Development Alternative No 2, a biomass preparation and storage unit is provided close to the planned 
cogeneration plant, where biomass will be loaded, crushed and stored. Carbon monoxide, nitrogen dioxide, 
particulate matter, sulfur dioxide, sodium hydroxide and sulfuric acid may result from an ancillary activity. 
In case of ancillary activities to the PEA Development Alternative No 2, emissions will be similar to the 
emissions of PEA Development Alternative No. 2, so will not be separately assessed. 
 
 
 
 



4.2.3 Ambient air pollution sources 
 

4.2.3.1 Stationary air pollution sources - PEA Development Alternative No 2  
 
 
 
Cogeneration power plant chimneys - air pollution sources (hereinafter - APS) 001 -1,001-2 
 
The combined heat and power plant installation in case of PEA Development Alternative No 2 will consist of 
two units ï a waste-fired unit (85 MW) and biomass-fired unit (255 MW). Combustion products resulting from 
both facilities will be emitted into the ambient air through two separate chimneys, for which two separate 
liners will be installed in the chimney. The coordinates of chimneys 001-1 and 001-2 will be specified at the 
time of preparing technical project. The height of chimneys 001-1 and 001-2 ï 80 m. Preliminary smoke 
stream from the waste incinerator - 65.4 Nm3/s (standard quantity of O2 - 11%), biomass incinerator -129.2 
Nm3/s. 
 
Emissions of the planned waste incineration plant will meet the limit values set in the Environmental 
Protection Requirements for Waste Incineration approved by Order No. 699 of the Minister of Environment of 
31 December 2002 (Official Gazette, 2003, No 31-1290, with subsequent amendments) in which the 
requirements of Directive 2010/75 / EU on industrial waste are included.  
 
 
Table 29: Table 4.2.1. Estimated pollution of waste incinerator 

Pollutant Predicted pollution 

Average half hour 
concentration,  mg/Nm3 
(02 quantity - 11 %) 

Average day 
concentration,  mg/Nm3 
(02 quantity - 11 %) 

Quantity, 
t/year 

Ammonia 15 8 15,068 

Carbon monoxide 100 50 94,176 

Nitrogen oxide 400 200 376,704 

Hydrochloride 60 10 18,835 

Hydrofluoride 4 1 1,884 

Mercury and its compounds 0,05 0.05 0,094 

Cadmium and its compounds 0,05 0.05 0,094 

Thallium and its compounds 

Solid particles 30 10 18,835 

VOC (TOC) 20 10 18,835 

Dioxins 0.1 ng/Nm3 0.1 ng/Nm3 0,0000002 

Furans 

Sulfur dioxide 200 50 94,176 

Arsenic and its compounds 0,5 0.5 0,942 

Chromium and its compounds 

Cobalt and its compounds 

Manganese and its compounds 

Nickel and its compounds 

Antimony and its compounds 

 
 
The annual emissions of pollutants from a waste incineration plant is calculated according to the average 
daily concentration of pollutants assuming that the operation time of the plant is 8000 hours/year (24 hours 
per day, 7 days a week). 
 



The planned biomass-fired installation is assigned to large fuel combustion plants, and therefore the 
concentration of its emission (mg / Nm3) will comply with the emission norms from large fuel combustion 
plants approved by Order No 486 of the Minister of Environment of 28 September 2001 on the óApproval of 
emission norms from LCP, and special requirements for large combustion plantsô (Official Gazette 2001, No 
88-3100, with subsequent amendments) in which the requirements of Directive 2010/75 / EU on industrial 
waste are included.  
 
  
 
Table 30: Table 4.2.2: Estimated emissions from a biomass incinerator 

Operating time, 
h/year 

Pollutant Predicted pollution 

Single value Quantity, t/year 

Units Max 
4896 Carbon monoxide g/s 22,95 502,200 

Nitrogen oxide mg/Nn3 200 451,980 

Solid particles mg/Nm3 20 45,559 

Sulfur dioxide mg/Nm3 200 60,264 

 
The maximum concentration of carbon monoxide for plants burning biomass is not normalized in the norms 
of large combustion plants; therefore, making a single value (g/s) it was calculated in accordance with part 
1.A.1 Energy Industries GB2013of EMEP / CORINAIR Guidebook 2013. 

Calculation of a single value (g/s) of carbon monoxide:  
Fuel output, g/s  28333 
Lower heating value of fuel, GJ/kg 0,009 
Pollutant emission factor, kg/GJ 0,09 
Pollutant emission, g/s  28333 x 0,009 x 0.09 = 22.950 

 
Annual amounts of carbon monoxide, nitrogen oxides and sulfur dioxide are calculated according to the 
CORINAIR Guidebook: 

Fuel output, t/m  620000 
Lower heating value of fuel, GJ/kg 0,009 

 
 
 
Pollutant emission factor kg/GJ 0,09 
Pollutant emission, t/years CO SO2 NOx 

502,200 60,264 451,980 

Particulate emission factor provided in the CORINAIR Guidebook does not assess the clean-up of solid 
particles which is projected in the biomass plant, so the annual emissions are calculated on the basis of the 
maximum pollutant concentration of 20 mg / Nm3 assuming that the operation time of the plant is 4896 
hours / year (duration of heating season).   

Water treatment unit ï APS 002 

Drinking water is demineralized in a water treatment unit and then is used in the technological processes of 
the plant. Sodium hydroxide is used to adjust the pH of water (for causticising). During the technological 
process, it is possible that vapor of sodium chloride can get into the inside air, which will be removed 
through a ventilation system. 
Sodium hydroxide will be used for water treatment. Sodium hydroxide solution will be stored in the tank. A 
vent will be installed in the tank through which small amounts of sodium chloride will be emitted into the air 
(APS 002). Quantities of emissions will be accepted in accordance with emissions of the similar installation 
specified in the IPPC permit of the thermal power plant of UAB Fortum Klaipǟda (No KL.1-3/ 2014 issued 
by Letter No. (15.3)-A4-7629 of Klaipeda division of EPA Pollution Prevention and License Department, 
2/611/2014).   
 

 
Operating time, 
h/year 

Pollutants Predicted pollution 

Name Code Single value Quantity, 
t/year 

Unit Max 



8760 Sodium hydroxide 1501 g/s 0,000004 0,0001 

 
Fuel bunker of waste incinerator ï APS 003-006 
Unloading and storage of waste will take place in a closed premises where in order to prevent the entry of 
pollutants into the air the air will be sucked out of the premises and fed to the furnace of an incinerator. 
During planned shutdown of the power plant for the preventive works and/or repair of equipment, fuel 
reception will be interrupted and the fuel bunker will be completely emptied. The air from the fuel unloading 
premises and fuel tank will be emitted through the exhaust ventilation system with filters installed on the 
roof of the bunker (APS 003-006). Quantities of emissions from one pollution source: 

 
 

Electricity generator - APS 007 
A diesel-electric generator installed in the electric substation of the power plant is designed to supply power 
during interruption of its centralized supply. The generator will be switched on for the preventive measures 
and operate at full power for one hour and one time per month. During other weeks, it will be switched in 
one time per week and will operate for 10 minutes without load. Combustion products will be emitted into 
the ambient air through a chimney (APS 007). Quantities of emissions: 
 
Operating time, 
h/year 

Pollutants Predicted pollution 

Name Code Single value Quantity, 
t/year 
 

Units Max 
24 Carbon monoxide 5917 g/s 3,5509 0,3068 

Nitrogen oxide 5872 g/s 0,8225 0,0711 

Solid particles 6486 g/s 0,0802 0,0069 

VOC 308 g/s 0,9630 0,0832 

Sulfur dioxide 5897 g/s 0,0602 0,0052 

 
Fly ash bunkers ï APS 008 
Fly ash will be collected into closed containers located outside. Fly ash will be supplied into containers by the   
pneumotransport system. The air filter for cleaning of particulate matter will be installed above the tanks. The 
filter will turn on periodically when a pneumotransport operates. The purified air will pass into the 
environment from the filter. Content of solid particles after cleaning: 
 
Operating time, 
h/year 

Pollutant Predicted pollution 

Name Code Single value Quantity, 
t/year 
 

Unit Max 

8000 Solid particles 4281 mg/Nm3 10 0,0432 

 
Activated carbon and lime bunker- APS 009-011 
Activated carbon, quicklime and slaked lime will be delivered by motor vehicles, and will be unloaded and 
stored in the special closed containers. These raw materials from the motor vehicles to the bunkers will be 
supplied by a pneumotransport system. Solid particle filters will be installed above the tank. Small amounts 
of particulate matter will fall from the filter into the air: 
 

Pollution source Operating time, 
h/year 

Pollutant Predicted pollution 

Name Code Single value Quantity, 
t/year 
 

Units Max 

Activated carbon 

bunker 

10 Solid particles 4281 mg/Nm3 10 0,0001 

Quicklime bunker 195 Solid particles 4281 mg/Nm3 10 0,0011 

Slaked lime bunker 195 Solid particles 4281 mg/Nm3 10 0,0011 

 
 
 



 
 
Bottom ash room - APS 012 
Bottom ash will be collected into special containers in the closed room. The air filter for cleaning of 
particulate matter from the air removed from the room will be installed. The purified air will pass into the 
environment. The amount of solid particles after cleaning: 
 
Operating time, 
h/year 

Pollutant Predicted pollution 

Name Code Single value Quantity, 
t/year 
 

Units Max 
8000 Solid particles 4281 mg/Nm3 10 1,5264 

 
Accumulator charging 
ï APS 013 
Acid accumulators 
(batteries) with a total 
capacity of up to 1,200 

Ah will be used in the planned cogeneration plant. For the assessment of the ambient air contamination 
during the accumulator charging process, it is assumed that the accumulator will be charged on a regular 
basis ï 24 h/day. Small quantities of sulfuric acid will be released during the time of charging of the 
accumulator. 
 
 
 
 
 
 
 
Biomass preparation unit ï APS 014-017 
Fuel will be transported into the biomass-fired cogeneration plant by motor vehicles and railway. It is 
provided that both prepared wood chips and firewood will be transported by railways and trucks to the 
biomass-fired CHP power plant. Wood chips transported by trucks will be unloaded in a closed fuel 
unloading building, from which will be conveyed in a closed-type conveyors to the fuel storage silos. 
Firewood crushing will take place indoors to prevent the dust from entering the environment. Wood chips will 
be conveyed from crushing equipment by closed-type conveyors to the fuel storage silos.  
The air from the biomass unloading and crushing premises and biomass silos will enter into the atmosphere 
through the exhaust ventilation system with filters (APS 014-017013). Small amounts of particulate matter 
will be released from the filters after cleaning: 
 

Pollution source  Operating 
time, h/year 

Pollutants  Predicted pollution  

Name Code Single value Quantity, 
t/year Unit max 

Biomass 
crushing 
building 

3024 Solid particles 4281 mg/Nm3 10 0,3264 

Biomass 
receipt 
building 

Solid particles 4281 mg/Nm3 10 0,6529 

Biomass silo Solid particles 4281 mg/Nm3 10 0,2176 

 
 
 
 
The unloading system of incoming wood chips will be of a closed type to protect dust from entering into the 
air. Storage of wood chips in the open manner in the territory of the plot of land planned to be used is not 
projected. Transfer of wood chips from one fuel supply chain to the other by means of vehicles, except fuel 
unloading, will be also prohibited. 
Physical data and pollution from stationary pollution sources are presented in Tables 4.2.4 and 4.2.5, the 
layout plan of pollution sources is provided in Annex 11 (layout plans of stationary sources of air pollution). 
 

Operating time, 
h/year 

Pollutant Predicted pollution 

Name Code Single value Quantity, 
t/year 
 

Units Max 

8760 Sulfuric acid 1761 g/s 0.0003 0,011 



4.2.3.2 Stationary sources of air pollution - PEA Development Alternative No 3  
Cogeneration power plant chimney - APS 001 

In case of PEA Development Alternative No 3, a mixed fuel (waste and biomass) burning cogeneration plant 
will be built in Vilnius combined heat and power plant. All technological elements are identical to elements of 
the waste burning cogeneration unit in case of PEA Development Alternative No 2. 

Combustion products resulting from the CHP plant will be removed through a chimney of 80 m high - APS 
001. Preliminary flue gas stream of the power plant - 106.0 Nm3/s (standard quantity of O2 - 11%). 

Emissions from the planned cogeneration plant will meet the benchmark values set in the Environmental 
Protection Requirements for Waste Incineration approved by Order No 699 of the Minister of Environment of 
31 December 2002 (Official Gazette, 2003, No 31-1290, with subsequent amendments), including the 
requirements of Directive 2010/75/EU on industrial emissions. 

Table 31: Table 4.2.3. Estimated emissions of the CHP plant (PEA Development Alternative No 3) 

 

 

 

Annual emissions of the CHP power plant are calculated based on the average daily pollutant concentration 
when operating time of the plant is 8000 hours/year (24 hours a day, 7 days a week). 

Ambient air pollution from the water treatment unit (APS 002), fuel bunker of the power plant (APS 003-006), 
the power generator (APS 007), fly ash hopper (APS 008), activated carbon and lime silos (APS 009-011), 
bottom ash room (APS 012), battery charging (APS 013) will be analogous to those in case of PEA 
Development Alternative No 2. (See Ch. 4.3.2.1). A biomass preparation unit in case of PEA Development 
Alternative No 3 is not projected and therefore there will be no pollution sources from biomass receipt and 
preparation processes. 

Pollutant Predicted pollution 

Average half hour 

concentration, mg/Nm3 
(quantity of 02 -11%) 

Average day 

concentration, mg/Nm3 
(quantity of 02 - 11%) 

Quantity, 
t/year 

Ammonia 15 8 24,422 

Carbon monoxide 100 50  152,640 

Nitrogen oxide 400 200 610,560 

Hydrochloride 60 10 30,528 

Hydrofluoride 4 1 3,053 

Mercury and its compounds 0.05 0.05 0,153 

Cadmium and its compounds 0.05 0.05 0,153 

Thallium and its compounds 

Solid particles 30 10 30,528 

VOC (TOC) 20 10 30,528 

Dioxins 0.1 ng/N m3 0,1 ng/N m3 0,0000003 

Furans 

Sulfur dioxide 200 50 152,640 

Arsenic and its compounds 0.5 0.5 1,526 

Chromium and its compounds 

Cobalt and its compounds 

Manganese and its compounds 

Nickel and its compounds 

Antimony and its compounds 

Lead and its compounds 

Vanadium and its compounds 

Copper and its compounds 

    



Physical data and pollution from stationary sources of pollution are provided in the tables below, the layout 
plan of pollution sources is provided in Annex 11. 

 



Table 32: Table 4.2.4. Physical data of stationary sources of pollution 

Sources of pollution 
Indicators of emissions at sampling (measuring) 

point 
Discharge 
duration, 
hour/year  

Name 
 

No 
 

Coordinates 
Height, m Outlet size, m 

Flow rate, 
m/s 

Temperature, 
ÁC 

Volume 
discharge, 

Nm3/s 

1 2 3 4 5 6 7 8 9 

PEA Development Alternative No 2 

Chimney 001-1 574303,9*
*
 6059602,9* 80,0** 2,0 20,8 60 65,4 8000 

Chimney 001-2 574303,9* 6059602,9* 80,0**
**
 2,8 21,0 60 129,2 4896 

Water treatment unit 002 574264,9 6059594,9 5,0 0,2 3,2 18 0,1 8760 

Fuel bunker of the waste 
incineration power plant 
 

003 574194,0 6059621,7 36,0 (1,5x1,2) 2,3 24 3 760 

004 574193,3 6059611,5 36,0 (1,5x1,2) 2,3 24 3 760 

005 574193,3 6059601,7 36,0 (1,5x1,2) 2,3 24 3 760 

006 574193,5 6059590,1 36,0 (1,5x1,2) 2,3 24 3 760 

Electricity generator 007 574307,0 6059646,3 15,0 0,4 44,5 530 5,59 24 

Fly ash bunkers 008 574285,9 6059584,9 23,0 0,2 4,775 15 0,15 8000 

Activated carbon bunker 009 574266,0 6059612,0 21 0,2 4,775 15 0,15 10 

Quicklime bunker 010 574266,0 6059607,0 21 0,2 4,775 15 0,15 195 

Slaked lime hopper 011 574266,0 6059602,0 21 0,2 4,775 15 0,15 195 

Bottom ash room 012 574179,92 6059560,45 15 0,8 10,54 15 5,30 8000 

Accumulator charging 013 574295,9 6059644,7 15 0,5 12,27 15 2,41 8760 

Biomass crashing building 014 574142,0 6059448,0 15,0 0,6 10,61 18 3,00 3024 

Biomass receipt building 015 574164,3 6059493,9 19,0 0,8 11,937 ambient 6,00 3024 

                                                 
*
 The coordinates of pollution sources 0001-1 and 001-2 will be specified at the preparation of technical design and verification of  air pollution modelling will be made. 

**
 At the preparation of technical design the height of chimneys can be specified regarding  the provided data from producers, but it canôt be less than 80 m. 



 

 

Sources of pollution  Indicators of emissions at sampling (measuring) 
point 

Discharge 
duration, 
hour/year 

 
Name 

 
No 

 
Coordinates 

Height, m Outlet size, m Flow rate, 
m/s 

Temperature, 
ÁC 

Volume 
discharge, 
Nm3/s 

1 2 3 4 5 6 7 8 9 

Biomass silos 016 574111,7 6059466,9 31,0 0,5 10,186 ambient 2,00 3024 

017 574142,6 6059465,4 31,0 0,5 10,186 ambient 2,00 3024 

PEA Development Alternative No 3 

Chimney 001 574299,6 6059607,4 80,0 3,0 14,9 60 106,0 8000 

Water treatment unit 002 574264,9 6059594,9 5,0 0,2 3,2 18 0,1 8760 

Fuel bunker of the waste  
incineration power plant  
 

003 574194,0 6059621,7 36,0 (1,5x1,2) 2,3 24 3 760 

004 574193,3 6059611,5 36,0 (1,5x1,2) 2,3 24 3 760 

005 574193,3 6059601,7 36,0 (1,5x1,2) 2,3 24 3 760 

006 574193,5 6059590,1 36,0 (1,5x1,2) 2,3 24 3 760 

Electricity generator 007 574307,0 6059636,7 15,0 0,4 44,5 530 5,59 24 

Fly ash bunkers 008 574274,8 6059582,7 23,0 0,2 4,775 15 0,15 8000 

Activated carbon bunker 009 574265,5 6059607,4 21 0,2 4,775 15 0,15 10 

Quicklime bunker 010 574265,5 6059602,4 21 0,2 4,775 15 0,15 195 

Slaked lime hopper 011 574265,5 6059597,4 21 0,2 4,775 15 0,15 195 

Bottom ash room 012 574179,92 6059560,45 15 0,8 10,54 15 5,30 8000 



Accumulator charging 013 574291,9 6059622,9 15 0,5 12,27 15 2,41 8760 

 

Table 33: Table 4.2.5. Emissions to air 

Type of  
activity 

Workshop, etc., type of 
production  
 

Pollution sources Pollutants Predicted pollution 

Name 
 

No. Name Code Single value Yearly,  
t/year 

Unit Max 

1 2 3 4 5 6 7 8 9 

PEA Development Alternative No 2 

0902 CHP power plant Waste incinerator 001-1 Ammonia 134 mg/Nm3 15 15,068 

    Carbon monoxide (A) 177 mg/Nm3 100 94,176 

Nitrogen oxide (A) 250 mg/Nm3 400 376,704 

Hydro chloride 440 mg/Nm3 60 18,835 

Hydro fluoride 862 mg/Nm3 4 1,884 

Mercury and its compounds 1024 mg/Nm3 0,05 0,094 

Cadmium and its compounds 3211 mg/Nm3 0,05 0,094 

Thallium and its compounds 7911 mg/Nm3   

Solid particles (A) 6493 mg/Nm3 30 18,835 

VOC (TOC) 308 mg/Nm3 20 18,835 

Dioxins 7866 mg/Nm3 0,1 0,0000002 

Furans 7875   

Sulphur dioxide (A) 1753 mg/Nm3 200 94,176 

Arsenic and its compounds 217 mg/Nm3 0,5 0,942 

Chromium and its compounds 2721 

Cobalt and its compounds 3401 



Manganese and its compounds 3516 

 

Type of  
activity 

Workshop, etc., type of 
production  
 

Pollution sources Pollutants Predicted pollution 

Name 
 

No. Name Code Single value Yearly,  
t/year 

Unit  Max 

1 2 3 4 5 6 7 8 9 

    Nickel and its compounds 1589    

Antimony and its 
compounds 

4112 

Lead and its  
compounds 

2094   

Vanadium and its 
compounds 

2023 

Copper and its compounds 4424 

Biomass-fired power plant 001-2 Carbon monoxide (A) 177 g/s 22,95 502,200 

Nitrogen oxide (A) 250 mg/Nm3 200 451,980 

Solid particles (A) 6493 mg/Nm3 20 45,559 

Sulphur oxide (A) 1753 mg/Nm3 200 60,264 

Water treatment unit 002 Sodium hydroxide 1501 g/s 0,000004 0,0001 

Fuel bunker of waste  
incinerator  

003 Ammonia 134 g/s 0,0007 0,0018 

Solid particles (C) 4281 g/s 0,0006 0,0016 

 VOC 308 g/s 0,0123 0,0336 

hydrogen sulphate 1778 g/s 0,0004 0,0011 

Fuel bunker of waste  
incinerator 

004 Ammonia 134 g/s 0,0007 0,0018 

Solid particles (C) 4281 g/s 0,0006 0,0016 

 VOC 308 g/s 0,0123 0,0336 

Hydrogen sulphate 1778 g/s 0,0004 0,0011 



Fuel bunker of waste  
incinerator 

005 Ammonia 134 g/s 0,0007 0,0018 

 

 

Type of  
activity  

Workshop, etc., type of 
production  
 

Pollution sources Pollutants Predicted pollution 

Name 
 

No. Name Code Single value Yearly,  
t/year 

Unit  Max 

1 2 3 4 5 6 7 8 9 

  Fuel bunker  Solid particles (C) 4281 g/s 0,0006 0,0016 

 VOC 308 g/s 0,0123 0,0336 

   Hydrogen sulphate 1778 g/s 0,0004 0,0011 

  Fuel bunker of waste  
incinerator 

006 Ammonia 134 g/s 0,0007 0,0018 

   Solid particles (C) 4281 g/s 0,0006 0,0016 

    VOC 308 g/s 0,0123 0,0336 

   Hydrogen sulphate 1778 g/s 0,0004 0,0011 

  Electricity generator 007 Carbon monoxide (B) 5917 g/s 3,5509 0,3068 

   Nitrogen oxide (B) 5872 g/s 0,8225 0,0711 

    Solid particles (B) 6486 g/s 0,0802 0,0069 

    VOC 308 g/s 0,9630 0,0832 

   Sulphur dioxide (B) 5897 g/s 0,0602 0,0052 

  Fly ash bunker 008 Solid particles (C) 4281 mg/Nm3 10 0,0432 

  Activated carbon bunker 009 Solid particles (C) 4281 mg/Nm3 10 0,0001 

  Quicklime bunker 010 Solid particles (C) 4281 mg/Nm3 10 0,0011 

  Slaked bunker Oil Solid particles (C) 4281 mg/Nm3 10 0,0011 

  Bottom ash bunker 012  Solid particles (C) 4281 mg/Nm3 10 1,5264 



 Accumulator charging 013 Sulphuric acid 1761 g/s 0,0003 0,0105 

Biomass preparation 
unit      

Biomass crushing building 014 Solid particles (C) 4282 mg/Nm3 10 0,3264 

 

Type of  
activity 

Workshop, etc., type of 
production  
 

Pollution sources Pollutants Predicted pollution 

Name 
 

No. Name Code Single value Yearly,  
t/year 

Unit  Max 

1 2 3 4 5 6 7 8 9 

  Biomass receipt building 015 Solid particles (C) 4283 mg/Nm3 10 0,6529 

  Biomass silos 016 Solid particles (C) 4284 mg/Nm3 10 0,2176 

   017 Solid particles (C) 4285 mg/Nm3 10 0,2176 

 In total according to the type of 
activity: 

1703,268 

PEA Development Alternative No 3 

0902 CHP power plant Waste incinerator 001 Ammonia 134 mg/Nm3 15 24,422 

    Carbon monoxide (A) 177 mg/Nm3 100 152,640 

    Nitrogen oxide (A) 250 mg/Nm3 400 610,560 

    Hydrogen chloride 440 mg/Nm3 60 30,528 

    Hydrogen fluoride 862 mg/Nm3 4 3,053 

    Mercury and its compounds 1024 mg/Nm3 0,05 0,153 

    Cadmium and its compounds 3211 mg/Nm3 0,05 0,153 

    Thallium and its compounds 7911 mg/Nm3   

    Solid particles (A) 6493 mg/Nm3 30 30,528 

    VOC (BOA) 308 mg/Nm3 20 30,528 

    Dioxins 7866 mg/Nm3 0,1 0,0000003 

    Furans 7875    



    Sulphur dioxide (A) 1753 mg/Nm3 200 152,640 

    Arsenic and its compounds 217 mg/Nm3 0,5 1,526 

 

 

Type of  
activity 

Workshop, etc., type of 
production  
 

Pollution sources Pollutants Predicted pollution 

Name 
 

No. Name Code Single value Yearly,  
t/year 

Unit  Max 

1 2 3 4 5 6 7 8 9 

    Chromium and its 
compounds 

2721    

Cobalt and its compounds 3401 

Manganese and its 
compounds 

3516 

Nickel and its compounds 1589 

Antimony and its 
compounds 

4112 

Lead and its compounds 2094  

Vanadium and its 
compounds 

2023 

Lead and its compounds 4424 

Water treatment bunker 002 Sodium hydroxide 1501 g/s 0,000004 0,0001 

Fuel bunker of waste  
incinerator 

003 Ammonia 134 g/s 0,0007 0,0018 

Solid particles (C) 4281 g/s 0,0006 0,0016 

VOC 308 g/s 0,0123 0,0336 

Hydrogen sulphate 1778 g/s 0,0004 0,0011 

Fuel bunker of waste  
incinerator 

004 Ammonia 134 g/s 0,0007 0,0018 

Solid particles (C) 4281 g/s 0,0006 0,0016 

VOC 308 g/s 0,0123 0,0336 



Hydrogen sulphate 1778 g/s 0,0004 0,0011 

Fuel bunker of waste  
incinerator 

005 Ammonia 134 g/s 0,0007 0,0018 

Solid particles (C) 4281 g/s 0,0006 0,0016 

 

 

Type of  
activity 

Workshop, etc., type of 
production  
 

Pollution sources Pollutants Predicted pollution 

Name 
 

No. Name Code Single value Yearly,  
t/year 

Unit  Max 

1 2 3 4 5 6 7 8 9 

    VOC 308 g/s 0,0123 0,0336 

    Hydrogen sulphate 1778 g/s 0,0004 0,0011 

  Fuel bunker of waste  
incinerator 

006 Ammonia 134 g/s 0,0007 0,0018 

   Solid particles (C) 4281 g/s 0,0006 0,0016 

    VOC 308 g/s 0,0123 0,0336 

    Hydrogen sulphate 1778 g/s 0,0004 0,0011 

  Electricity generator 007 Carbon monoxide (B) 5917 g/s 3,5509 0,3068 

    Nitrogen oxide (B) 5872 g/s 0,8225 0,0711 

    Solid particles (B) 6486 g/s 0,0802 0,0069 

    VOC 308 g/s 0,9630 0,0832 

    Sulphur dioxide (B) 5897 g/s 0,0602 0,0052 

  Fly ash bunker 008 Solid particles (C) 4281 mg/Nm3 10 0,0432 

  Activated carbon bunker 009 Solid particles (C) 4281 mg/Nm3 10 0,0001 

  Quicklime bunker 010 Solid particles (C) 4281 mg/Nm3 10 0,0011 

  Slaked bunker Oil Solid particles (C) 4281 mg/Nm3 10 0,0011 



  Bottom ash bunker 012  Solid particles (C) 4281 mg/Nm3 10 1,5264 

  Accumulator charging 013 Sulphuric acid 1761 g/s 0,0003 0,0105 

 In total according to the type  
of activity: 

1038,939 



4.2.3.3 Mobile air pollution sources 
 

Service transport operating in the territory of the planned economic activity: trucks transporting fuel, raw 
materials, waste generated, cars. Fuel consumed by vehicles are given in Table 4.2.6  

Table 34: Table 4.2.6: Quantities of fuel used by vehicles 

  Transport Distance in the  
area of the plot  
of land planned 
to be used for  
PEA, m 

 Number of  
routes, 
units/year 

 Total distance    
  driven, km 

 Consumed  
 quantity of  
 diesel fuel, 
 t/year 

 Consumed  
 quantity of  
 gasoline fuel, 
 t/year 

PEA Development Alternative No 2 

Waste delivery 685 1982 1358 0,175  

Dried sludge delivery 685 1500 1028 0,132  

Bottom ash removal 555 4476 2484 0,320  

Fly ash removal  270 669 181 0,023  

Ammonia delivery 260 516 134 0,017  

Other raw materials delivery 370 499 185 0,024  

Light duty vehicles 740 5475 4052 0,091 0,116 

Biomass preparation unit 

Biomass delivery (wood chips) 450 17360 7812 1,922  

Biomass delivery (logs) 900 7440 6696 1,647  

Front loaders     52,48  

PEA Development Alternative No 3 

Waste delivery 645 1982 1278 0,165  

Biomass delivery 645 14000 9030 2,221  

Dried sludge delivery 645 1500 968 0,125  

Bottom ash removal 290 4241 1230 0,158  

Fly ash removal  250 634 158 0,020  

Ammonia delivery 260 364 95 0,012  

Other raw materials delivery 370 1450 536 0,069  

Passenger transport 740 5475 4052 0,091 0,116 

Front loaders     13,12  

 

Amount of pollutants emitted by vehicles was calculated according to pollutant emissions indicators sets out 
in EMEP/ CORINAIR Guidebook 2013 (applicable to road transport: 1.A.3.bi, 1.A.3.b.ii, 1.A.3. B.III, 1.A.3.b.iv 
Passenger cars, light commercial trucks, heavy-duty vehicles including buses and motor cycles, applicable to 
trucks: 1.A.2.f ii; 1.A.4.a.ii, 1.A.4.b II; 1.A.4.c II; 1.A.4.c III; 1.A.5.b non-road mobile sources and machinery). 
Calculated amounts of pollutants emitted into the ambient air are given in Table 4.2.7. 

 

 

 

 

 

 



 

Table 35: Table 4.2.7: Quantities of pollutants emitted by vehicles 

Type of vehicle  
 

Fuel used Fuel  
consumption, 
t/year 

CO NOx VOC SP 

Emission 
rate, 
g/kg 

Pollutant 
emission, 
t/year 

Emission 
rate, 
g/kg 

Pollutant 
emission, 
t/year 

Emission 
rate, 
g/kg 

Pollutant 
emission, 
t/year 

Emission 
rate, 
g/kg 

Pollutant 
emission, 
t/year 

PEA Development Alternative No 2 

Passenger cars Gasoline 0,091 84,70 0,008 8,73 0,001 10,05 0,001   

Diesel 0,116 3,33 0,000 12,96 0,002 0,70 0,000 1,10 0,0001 

Heavy-duty vehicles Diesel 4,260 7,58 0,032 33,37 0,142 1,92 0,008 0,94 0,004 

Loader Diesel 52,480 10,772 0,565 32,792 1,721 3,850 0,202 2,086 0,109 

In total:  0,606  1,865  0,211  0,114 

PEA Development Alternative No 3 

Passenger cars Gasoline 0,091 84,70 0,008 8,73 0,001 10,05 0,001   

Diesel 0,116 3,33 0,000 12,96 0,002 0,70 0,000 1,10 0,0001 

Heavy-duty vehicles Diesel 2,770 7,58 0,021 33,37 0,092 1,92 0,005 0,94 0,003 

Loader Diesel 13,120 10,772 0,141 32,792 0,430 3,850 0,051 2,086 0,027 

In total:  0,170  0,525  0,057  0,030 

 

 

 



4.2.4 Environmental air pollution forecast 
 

Pollutant dispersion modeling was performed using software package ISC-AERMOD View, and AERMOD 
mathematical model designed to simulate the pollutants dispersion in the environment emitted from industrial 
source complexes. The AERMOD model is recommended for pollutant dispersion modeling in the 
Recommendations on the selection of pollution dispersion calculation models to assess the impact of 
economic activity on atmosphere approved by Order No AV-200 of the Director of the Environmental 
Protection Agency of 9 December 2008. 

Meteorological parameters. Meteorological data of Vilnius hydro-meteorological station provided by the 
Lithuanian Hydrometeorological Service was used for the modeling (Annex 8). Meteorological data package 
consists of values of four basic meteorological parameters for the period 2010-2014 for each hour of the 
year: environmental temperature, wind speed and direction, cloud cover.  

The receptor network. Ground-level concentrations are calculated in the model at the determined points. 
These points are usually called receptors. Polar receptor grid network, the center coordinates of which 
coincides with the place of the chimneys of the cogeneration plant was used in the PEA activity pollutants 
dispersion model. Radial arms of the receptor network are spaced at 10Á interval, i.e. 36 radial arms and 
concentric rings are spaced from the network center to a distance of 1500 m every 50 m, from 1500 m to 
4600 m ï every 100 m. The receptor network consists in total of 2,160 receptors. 

Pollutant concentrations are calculated at a height of 1.5 m.  

Percentiles. Pursuant to Order No 591/640 of the Minister of Environment of 11 December 2001 on the 
Determination of Ambient Air Pollution Norms (Official Gazette, 2001, No 106-3827, with subsequent 
amendments), the comparison of the calculated concentrations with the limit values is carried out by applying 
an appropriate percentile: 

¶ one-hour nitrogen oxides concentration - 99.8 percentile; 

¶ 24-hour particulate matter (PM10) concentration - 90.4 percentile; 

¶ one-hour sulfur dioxide concentration - 99.7 percentile; 

¶ 24-hour sulfur dioxide concentration ï 99.2 percentile. 

Recommendations on the selection of pollution dispersion calculation models to assess the impact of 
economic activity on atmosphere approved by Order No AV-200 of the Director of Environmental Protection 
Agency of 9 December 2008 states that if the model is not able to calculate the half-hour concentration, the 
98.5 percentile of the hourly values can be calculated which is compared with a threshold value of half an 
hour. This was applied for one-hour concentration of hydrogen chloride, hydrogen fluoride, hydrogen 
sulphide, sodium hydroxide, volatile organic compounds, mercury, ammonia, calcium oxide, sulfuric acid, 
commonly antimony, arsenic, lead, chromium, cobalt, copper, manganese, nickel and vanadium co-dioxins 
and furans. 

The limit values for ambient air pollution. Concentration limits of PEA emissions into the atmosphere is set 
based on the List of Pollutants the quantities of which is restricted in the ambient air according to the criteria 
of the European Union approved by Order No D1-239/V-469 of the Minister of Environment and Minister of 
Health of the Republic of Lithuania of 11 June 2007 and the óNorms of ambient air pollution by sulfur dioxide, 
nitrogen dioxide, nitrogen oxides, benzene, carbon monoxide, lead, particulate matter and ozoneô approved 
by Order No D1-585/V-611 of the Minister of Environment and Minister of Health of the Republic of Lithuania 
of 07 July 2010 are given in Table 4.2.8. 

 

 

Table 36: Table 4.2.8. Concentration limits of emissions 

Terġalo pavadinimas Marginal values of ambient air pollution , Õg/m
3
 

Half an hour 24 hour  year 

Carbon monoxide - 10000
 

- 

Nitrogen oxides 200
 

- 40 

Solid paricles (SP10) - 50
 

40 

Solid particles (KD2,5) - - 25 



Sulphur dioxide 350
 

125
 

20 

Volatile organic compounds 5000
1 

- - 

Ammonium 200 40 - 

Hydrogen chloride 200 200 - 

Hydrogen fluoride 20 5  

Cadmium and its compounds - - 0,005
2 

Thallium and its compounds - - - 

Mercury 0,9
3 

- - 

Antimony and its compounds 10 - - 

Arsenic and its compounds - - 0,006
2 

Lead and its compounds - - 0,5 

Chromium and its compounds 1,5 1,5 - 

Cobalt and its compounds - 1 - 

Copper and its compounds - 2 - 

Manganese and its 
compounds 

10 1 - 

Nickel and its compounds - - 0,02
2 

Vanadium and its compounds - 1 - 

Dioxins  - - - 

Furanai  10  - - 

Sulphuric acid 300 100 - 

Hydrogen sulphide 8 - - 

Sodium hydroxide 10 - - 

 

 

1
Instantaneous limit value provided in Letter No 60-05-1655 of the Ministry of Environment of 20 April 2000 on rationing 

and accounting of volatile organic compounds (VOCs) and the possibilities to reduce their emissions. 

2
Average annual target limit value (target value of ambient air pollution with arsenic, cadmium, nickel and 

benzo(a)pyrene (Official Gazette, 2006, No 41-1486)). 

3
Limit value according to HN 35: 2007 The maximum permissible concentration of chemical substances (pollutants) in 

the air of living environment (Official Gazette, 2008, No 145-5858, with subsequent amendments). 

The results of the ambient air pollution dispersion modeling and their comparison with limit values are given 
in Table 4.2.9. 



 

 

Table 37: Table 4.2.9: Estimated maximum concentrations of ambient air pollutants 

Pollutant 
 

 

Limit value PEA Development Alternative No 2 PEA Development Alternative No 3 

Estimated maximum 
concentrations excluding 
background pollution 

Estimated maximum 
concentrations including  
background pollution 
 

Estimated maximum 
concentrations excluding 
background pollution 

Estimated maximum 
concentrations including  
background pollution 
 

C max C max/ 
Limit value 

C max C max/ 
Limit value 

C max C max/ 
Limit value 

C max C max/ 
Limit value 

Average [ptg/m
3
] [ptg/m

3
] [units, in parts] [pg/m

3
] [units, in parts] [pg/m

3
] [units, in parts] [pg/m

3
] [units, in parts] 

Carbon monoxide (CO) 8 hour 10000 22,06 0,002 422,25 0,042 16,97 0,002 422 0,042 

Nitrogen dioxide (NO2) 1 hour 200 13,98 0,070 61,10 0,306 14,59 0,073 62,7 0,314 

Year 40 0,639 0,016 32,45 0,811 0,7 0,018 32,44 0,811 

Solid particles (KD10) day 50 1,416 0,028 35,79 0,716 1,895 0,038 36,30 0,726 

year 40 0,631 0,016 35,23 0,881 0,834 0,021 35,45 0,886 

Solid particles (KD2.5) year 25 0,316 0,013 0,340 0,014 0,417 0,017 0,441 0,018 

Sulphur dioxide (S02) 1 hour 350 35,33 0,101 48,28 0,138 25,92 0,074 39,14 0,112 

day 125 12,240 0,098 17,63 0,141 11,320 0,091 15,54 0,124 

Volatile organic compounds 
(VOC)) 
 

Half hour 5000 1,01 0,000 674,8 0,135 2,019 0,000 674,8 0,135 

Ammonia Half hour 200 0,616 0,003 135,0 0,675 1,347 0,007 135,0 0,675 

Hydrogen chloride Half hour 200 2,464 0,012 5,657 0,028 5,387 0,027 7,824 0,039 

Hydrogen fluoride Half hour 20 0,164 0,008 0,378 0,019 0,359 0,018 0,522 0,026 

Cadmium, thallium year 0,005 0,0012 0,240 0,0038 0,760 0,0028 0,560 0,00488 0,976 

Mercury and its compounds Half hour 0,9 0,021 0,023 0,047 0,052 0,045 0,050 0,064 0,071 

Antimony and its compounds Half hour 10 0,021 0,002 0,047 0,005 0,045 0,005 0,064 0,006 



Arsenic and its compound year 0,006 0,0012 0,200 0,0038 0,633 0,0028 0,467 0,00488 0,813 

 

Pollutant 
 

 

Limit value PEA Development Alternative No 2 PEA Development Alternative No 3 

Estimated maximum 
concentrations excluding 
background pollution 

Estimated maximum 
concentrations including  
background pollution 
 

Estimated maximum 
concentrations excluding 
background pollution 

Estimated maximum 
concentrations including  
background pollution 
 

C max C max/ 
Limit value 

C max C max/ 
Limit value 

C max C max/ 
Limit value 

C max C max/ 
Limit value 

Average [ptg/m3] [ptg/m3] [units, in parts] [pg/m3] [units, in parts]  [pg/m3]  [units, in parts]  [pg/m3]  [units, in parts] 

Lead and its compound year 0,5 0,0012 0,002 0,0038 0,008 0,0028 0,006 0,00488 0,010 

Chromium and its compound Half hour 1,5 0,021 0,014 0,047 0,031 0,045 0,030 0,064 0,043 

Cobalt and its compound day 1 0,021 0,021 0,037 0,037 0,043 0,043 0,053 0,053 

Copper and its compound day 2 0,021 0,011 0,037 0,019 0,043 0,022 0,053 0,027 

Manganese and its compound Half hour 10 0,021 0,002 0,047 0,005 0,045 0,005 0,064 0,006 

Vanadium and its compound day 1 0,021 0,021 0,037 0,037 0,043 0,043 0,053 0,053 

Nickel and its compound year 0,02 0,0012 0,060 0,0038 0,190 0,0028 0,140 0,00488 0,244 

Dioxides and furans Half hour 10 4,1E-09 4,1E-10 9,2E-09 9,2E-10 9,00E-09 9,0E-10 1,30E-08 1,3E-09 

Sulphur acid Half hour 300 0,0073 0,00002 0,0073 0,00002 0,0074 0,000 0,0074 0,000 

Hydrogen sulphate Half hour 8 0,003 0,0004 0,042 0,005 0,003 0,000 0,042 0,005 

Sodium hydroxide Half hour 10 0,0054 0,0005 0,0054 0,001 0,0054 0,001 0,0054 0,001 

 

 

 

 



PEA Development Alternative No. 2 

The results of the mathematical modeling of pollutant dispersion in the ambient air in case of PEA 
Development Alternative No 2 show that none of the pollutant has exceeded the limit values. The maximum 
total annual average concentration of antimony, arsenic, lead, chromium, cobalt, copper, manganese, nickel 
and vanadium amounts to 24% of cadmium and limits values are applied to its compounds, and 20% of 
arsenic and limits values are applied to its compounds. Sulphur dioxide one hour and daily average 
concentration reaches about 10% of the limit values, nitrogen dioxide one-hour average concentration - 7%. 
The estimated maximum concentration of the remaining contaminants ranged from 4x10-8 to 6% of the limit 
value.  

None of the pollutants has exceeded the limit values in case of the highest measured concentrations of 
pollutants including the assessed background pollution (existing and planned sources of pollutants). The 
annual average particulate matter (PM10) concentration is 87%, daily concertation - 70% of the limit value. 
The annual average nitrogen dioxide concentration is 81%, one-hour concentration - 31% of the limit value. 
The maximum average one-hour ammonia concentration reaches 68% of the limit value. The maximum 
concentrations of remaining pollutants were lower and ranged from 9x10-8 to 76% of the limit value.  

PEA Development Alternative No. 3 

The results of the mathematical modeling of pollutant dispersion in the ambient air in case of PEA 
Development Alternative No 3 show that none of the pollutant has exceeded the limit values. The maximum 
total annual average concentration of antimony, arsenic, lead, chromium, cobalt, copper, manganese, nickel 
and vanadium amounts to 56% of cadmium and limits values are applied to its compounds, and 47% of 
arsenic and limits values are applied to its compounds. Sulphur dioxide one hour and daily average 
concentration reaches about 9% of the limit values, nitrogen dioxide one-hour average concentration - 7%. 
The estimated maximum concentration of the remaining contaminants ranged from 9x10-8 to 14% of the limit 
value.  

None of the pollutants has exceeded the limit values in case of the highest measured concentrations of 
pollutants including the assessed background pollution (existing and planned sources of pollutants). The 
annual average particulate matter (PM10) concentration is 88%, daily concertation - 73% of the limit value. 
The maximum total annual average concentration of antimony, arsenic, lead, chromium, cobalt, copper, 
manganese, nickel and vanadium amounts to 97% of cadmium and limits values are applied to its 
compounds. The annual average nitrogen dioxide concentration is 81%, one-hour concentration - 31% of the 
limit value. The maximum average one-hour ammonia concentration reaches 68% of the limit value. The 
maximum concentrations of remaining pollutants were lower and ranged from 9x10-8 to 81% of the limit 
value.  

The highest concentration of pollutants in case of both alternatives have been calculated at a distance up to 
700-800 m from the area of the plot of land planned to be used for PEA activities. Concentration of pollutants 
at a greater distance significantly decreases and coincides with background pollution. 

Dissemination maps for nitrogen dioxide, particulate matter, sulfur dioxide, volatile organic compounds, 
ammonia, cadmium and thallium, and arsenic in case of both alternatives are given in Annex 12.   

 

4.2.5 Impact mitigation measures 
Cleaning systems for cleaning the ambient air emissions to limit values set out in the legislation will be 
selected for flue gas cleaning in Vilnius CHP plant. Ambient air pollution treatment plants and other pollution 
prevention measures are presented in Table 4.2.10. 

 



Table 38: Table 4.2.10. Ambient air pollution treatment plants and other pollution prevention measures 

Number of  
emission source  
into which gas flow  
falls after the  
treatment plant 

Treatment equipment Pollutants treated (decontaminated) in 
the treatment plant 

After treatment  Projected 
treatment 
efficiency  

Name and purpose  Code Name Code Avg. single 
mg/Nm3 

t/year 

1 2 3 4 5 8 9 10 

PEA Development Alternative No. 2 

001-01      (waste 
incineration unit) 

Exhaust gas cleaning system: non-regenerative 
and semi-dry cleaning system where quicklime 
and activated carbon are using as reagents, and a  
bag filter  
 

90/54 Solid particles (A) 6493 10 18,835 99,7 

Hydrogen chloride 440 10 18,835 95,8 

Hydrogen fluoride 862 1 1,884 80,0 

Sulphur dioxide (A) 1753 50 94,176 79,9 

Cadmium and its compounds 3211 0,05 0,094 95,0 

Thallium and its compounds 7911 

Mercury and its compounds 1024 0,05 0,094 90,0 

 Antimony and its compounds 4112 0,5 0,942 99,7 

Arsenic and its compounds 217 

Lead compounds 2094 

Hexavalent chromium 2721 

Cobalt 3401 

Copper and its compounds 4424 

Manganese 3516 

Nickel and its compounds 1589 

Vanadium 2023 

Dioxins 7866 0,1 mg/Nm3 l,9E-07 90,0 

Furans 7875 
Selective non-catalytic reduction of NOx  
by injecting ammonia solution in the boiler 

90 Nitrogen oxide (A) 250 200 376,704 46,0 

 

 



 

Number of  
emission source  
into which gas flow  
falls after the  
treatment plant 

Treatment equipment Pollutants treated (decontaminated) in 
the treatment plant 

After treatment  Projected 
treatment 
efficiency  Name and purpose  Code Name Code Avg. single 

mg/Nm3 
t/year 

  1 2 3 4 5 8 9 10 

001-02 (biomass- 
fired unit) 

Electrostat ic f i l ter or dry c leaning  
equipment 

56 solid particles (A) 6493 20 81,514 99,0 

003 Double cleaning equipment (synthetic 
filter + activated carbon) 

 

56 ammonia 134 0,00066 g/s 0,002 99 

solid particles (C) 4281 0,0006 g/s 0,002 

VOC 308 0,01227 g/s 0,034 

hydrogen sulphate 1778 0,00039 g/s 0,001 

004 Double cleaning equipment (synthetic 
filter + activated carbon) 
 

56 ammonia 134 0,00066 g/s 0,002 99 

solid particles (C) 4281 0,0006 g/s 0,002 

VOC 308 0,01227 g/s 0,034 

hydrogen sulphate 1778 0,00039 g/s 0,001 

005 Double cleaning equipment (synthetic 
filter + activated carbon) 
 

56 ammonia 134 0,00066 g/s 0,002 99 

solid particles (C) 4281 0,0006 g/s 0,002 

VOC 308 0,01227 g/s 0,034 

hydrogen sulphate 1778 0,00039 g/s 0,001 

006 Double cleaning equipment (synthetic 
filter + activated carbon) 
 

56 ammonia 134 0,00066 g/s 0,002 99 

solid particles (C) 4281 0,0006 g/s 0,002 

VOC 308 0,01227 g/s 0,034 

hydrogen sulphate 1778 0,00039 g/s 0,001 

008 filter 56 solid particles (C) 4281 10 0,043 99 

009 filter 56 solid particles (C) 4281 10 0,0001 99 

010 filter 56 solid particles (C) 4281 10 0,001 99 

Oil filter 56 solid particles (C) 4281 10 0,001 99 

012 filter 56 solid particles (C) 4281 10 1,526 99 

 

 



 

Number of  
emission source  

into which gas flow  

falls after the  

treatment plant 

Treatment equipment Pollutants treated (decontaminated) in 
the treatment plant 

After treatment  Projected 
treatment 

efficiency  Name and purpose  Code Name Code Avg. single 
mg/Nm3 

t/year 

1 2 3 4 5 8 9 10 

013 filter 60 solid particles (C) 4281 10 0,326 99 

014 filter 61 solid particles (C) 4281 10 0,653 99 

015 filter 62 solid particles (C) 4281 10 0,218 99 

016 filter 63 solid particles (C) 4281 10 0,218 99 

PEA Development Alternative No 3 

001 Exhaust gas cleaning device: 
non-regenerative half dry cleaning device, 
using  
quicklime and activated carbon as reagents 
and  
bag filter 

90/54 solid particles (A) 6493 10 30,528 99,7 

hydrogen chloride 440 10 30,528 95,8 

hydrogen fluoride 862 1 3,0528 80,0 

Sulphur dioxide (A) 1753 50 152,64 79,9 

cadmium and its compounds 3211 0,05 0,153 95,0 

thallium and its compounds 7911 

mercury and its compounds 1024 0,05 0,153 90,0 

antimony and its compounds 4112 0,5 1,526 99,7 

arsenic and its compounds 217 

Lead compounds 2094 

hexavalent chromium 2721 

cobalt 3401 

copper and its compounds 4424 

manganese 3516 

Nickel and its compounds 1589 

vanadium 2023 

dioxins 7866 0,1 mg/Nm3 3,05-07 90,0 

furans 7875 



Number of  

emission source  

into which gas flow  

falls after the  
treatment plant 

Treatment equipment Pollutants treated (decontaminated) in the 

treatment plant 
After treatment  Projected 

treatment 

efficiency  Name and purpose  Code Name Code Avg. single 
mg/Nm3 

t/year 

1 2 3 4 5 8 9 10 

 selective non-catalytic reduction of NOx 
spraying in ammonia solution to the boiler 
 

90 nitrogen oxide (A) 250 200 610,560 

 
 
0,002 

46,0 

003 Double cleaning equipment (synthetic 
filter + activated carbon) 

 

56 ammonia 134 0,00066 g/s 99 

solid particles (C) 4281 0,0006 g/s 0,002 

VOC 308 0,01227 g/s 0,034 

hydrogen sulphate 1778 0,00039 g/s 0,001 

004 Double cleaning equipment (synthetic 
filter + activated carbon) 

 

56 ammonia 134 0,00066 g/s 0,002 99 

solid particles (C) 4281 0,0006 g/s 0,002 

VOC 308 0,01227 g/s 0,034 

hydrogen sulphate 1778 0,00039 g/s 0,001 

005 Double cleaning equipment (synthetic 
filter + activated carbon) 

 

56 ammonia 134 0,00066 g/s 0,002 99 

solid particles (C) 4281 0,0006 g/s 0,002 

VOC 308 0,01227 g/s 0,034 

hydrogen sulphate 1778 0,00039 g/s 0,001 

006 Double cleaning equipment (synthetic 
filter + activated carbon) 

 

56 ammonia 134 0,00066 g/s 0,002 99 

solid particles (C) 4281 0,0006 g/s 0,002 

VOC 308 0,01227 g/s 0,034 

hydrogen sulphate 1778 0,00039 g/s 0,001 

008 filter 56 solid particles (C) 4281 10 0,043 99 

009 filter 56 solid particles (C) 4281 10 0,0001 99 

010 filter 56 solid particles (C) 4281 10 0,001 99 

Oil filter 56 solid particles (C) 4281 10 0,001 99 

012 filter 56 solid particles (C) 4281 10 1,526 99 
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Proposed norms for allowable PEA emissions to the atmosphere in case of both alternatives are presented 
in Table 4.2.11. 

Table 39: Table 4.2.11. Proposals on setting norms for allowable emissions to the atmosphere 

Pollutant Code of  
pollutant 

Number of  
source of  
pollution  

Estimated pollution - Proposed norms for allowable 
emissions 

Single value yearly, 
t/m. 

unit size 

PEA Development Alternative No 2 

ammonia 134 001-1 mg/Nm3 O211% 15 15,06816 

ammonia 134 003 g/s 0,0007 0,0018 

ammonia 134 004 g/s 0,0007 0,0018 

ammonia 134 005 g/s 0,0007 0,0018 

ammonia 134 006 g/s 0,0007 0,0018 

carbon monoxide (A) 177 001-1 mg/Nm3  O211% 100 94,176 

carbon monoxide (A) 177 001-2 g/s 22,95 502,200 

carbon monoxide (B) 5917 007 g/s 3,5509 0,3068 

arsenic and its compounds, 
chromium and its compounds, 
cobalt and its compounds, 
manganese and its 
compounds, 
nickel and its compounds, 
antimony and its compounds, 
lead and its compounds, 
vanadium and its compounds, 
copper and its compounds 
 

217,         2721, 
3401,      3516, 
1589,      4112, 
2094,      2023, 
4424 

001-1 mg/Nm3  O211% 0,5 0,94176 

nitrogen oxide (A) 250 001-1 mg/Nm3 O211% 400 376,704 

nitrogen oxide (A) 250 001-2 mg/Nm3 200 451,980 

nitrogen oxide (B) 5872 007 g/s 0,8225 0,0711 

hydrogen chloride 440 001-1 mg/Nm3 O211% 60 18,8352 

dioxins, furans 7866, 7875 001-1 mg/Nm3 O211% 0,1 1,884E-07 

hydrogen fluoride 862 001-1 mg/Nm3 O211% 4 1,88352 

mercury and its compounds 1024 001-1 mg/Nm3 O211% 0,05 0,094176 

Cadmium, thallium and its 
compounds 

3211,7911 001-1 mg/Nm3 O211% 0,05 0,094176 

solid particles (A) 6493 001-1 mg/Nm3 O211% 30 18,8352 

solid particles (A) 6493 001-2 mg/Nm3 20 45,559 

solid particles (B) 6486 007 g/s 0,0802 0,0069 

solid particles (C) 4281 003 g/s 0,0006 0,0016 

solid particles (C) 4281 004 g/s 0,0006 0,0016 

solid particles (C) 4281 005 g/s 0,0006 0,0016 

solid particles (C) 4281 006 g/s 0,0006 0,0016 

solid particles (C) 4281 008 mg/Nm3 10 0,0432 

solid particles (C) 4281 009 mg/Nm3 10 0,0001 

solid particles (C) 4281 010 mg/Nm3 10 0,0011 

solid particles (C) 4281 Oil mg/Nm3 10 0,0011 

solid particles (C) 4281 012 mg/Nm3 10 1,5264 
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Pollutant Code of  
pollutant 

Number of  
source of  
pollution  

Estimated pollution - Proposed norms for  
allowable emissions 

Single value yearly, 
t/m. 
 

unit size 

solid particles (C) 4282 013 mg/Nm3 10 0,3264 

solid particles (C) 4283 014 mg/Nm3 10 0,6529 

solid particles (C) 4284 015 mg/Nm3 10 0,2176 

solid particles (C) 4285 016 mg/Nm3 10 0,2176 

VOC 308 003 g/s 0,0123 0,0336 

VOC 308 004 g/s 0,0123 0,0336 

VOC 308 005 g/s 0,0123 0,0336 

VOC 308 006 g/s 0,0123 0,0336 

VOC 308 007 g/s 0,9630 0,0832 

VOC (BOA) 308 001-1 mg/Nm3 O211% 20 18,8352 

sodium hydroxide 1501 002 g/s 0,000004 0,0001 

Sulphur dioxide (A) 1753 001-1 mg/Nm3 O211% 200 94,176 

Sulphur dioxide (A) 1753 001-2 mg/Nm3 200 60,264 

Sulphur dioxide (B) 5897 007 mg/Nm3 0,0602 0,0052 

vitriol 1761 012 g/s 0,0003 0,0105 

hydrogen sulphate 1778 003 g/s 0,0004 0,0011 

hydrogen sulphate 1778 004 g/s 0,0004 0,0011 

hydrogen sulphate 1778 005 g/s 0,0004 0,0011 

hydrogen sulphate 1778 006 g/s 0,0004 0,0011 

In total:     1703,268 

PEA Development Alternative No 3 

ammonia 134 001 mg/Nm3 O211% 15 24,4224 

ammonia 134 003 g/s 0,0007 0,0018 

ammonia 134 004 g/s 0,0007 0,0018 

ammonia 134 005 g/s 0,0007 0,0018 

ammonia 134 006 g/s 0,0007 0,0018 

carbon monoxide (A) 177 001 mg/Nm3 O211% 100 152,6400 

carbon monoxide (B) 5917 007 g/s 3,5509 0,3068 

arsenic and its compounds , 
chromium and its compounds, 
cobalt and its compounds, 
manganese and its compounds, 
nickel and its compounds, 
antimony and its compounds, 
lead and its compounds, 
vanadium and its compounds, 
copper and its compounds 

217,         2721, 
3401,      3516, 
1589,      4112, 
2094,      2023, 
4424 

001 mg/Nm3 O211% 0,5 1,5264 

nitrogen oxide (A) 250 001 mg/Nm3 O211% 400 610,5600 

nitrogen oxide (B) 5872 007 g/s 0,8225 0,0711 

hydrogen chloride 440 001 mg/Nm3 O211% 60 30,5280 

dioxins, furans 7866, 7875 001 mg/Nm3 O211% 0,1 0,0000 
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Pollutant Code of  
pollutant 

Number of  
source of  
pollution  

Estimated pollution - Proposed norms for  
allowable emissions 

Single value yearly, 
t/m. 
 

unit size 

hydrogen fluoride 862 001 mg/Nm3 O211% 4 3,0528 

mercury and its compounds 1024 001 mg/Nm3 O211% 0,05 0,1526 

cadmium, thallium and its 
compounds 

3211,7911 001 mg/Nm3 O211% 0,05 0,1526 

solid particles (A) 6493 001 mg/Nm3 O211% 30 30,5280 

solid particles (B) 6486 007 g/s 0,0802 0,0069 

solid particles (C) 4281 003 g/s 0,0006 0,0016 

solid particles (C) 4281 004 g/s 0,0006 0,0016 

solid particles (C) 4281 005 g/s 0,0006 0,0016 

solid particles (C) 4281 006 g/s 0,0006 0,0016 

solid particles (C) 4281 008 mg/Nm3 10 0,0432 

solid particles (C) 4281 009 mg/Nm3 10 0,0001 

solid particles (C) 4281 010 mg/Nm3 10 0,0011 

solid particles (C) 4281 Oil mg/Nm3 10 0,0011 

solid particles (C) 4281 012 mg/Nm3 10 1,5264 

VOC 308 003 g/s 0,0123 0,0336 

VOC 308 004 g/s 0,0123 0,0336 

VOC 308 005 g/s 0,0123 0,0336 

VOC 308 006 g/s 0,0123 0,0336 

VOC 308 007 g/s 0,9630 0,0832 

VOC (BOA) 308 001 mg/Nm3 O211% 20 30,5280 

sodium hydroxide 1501 002 g/s 0,000004 0,0001 

Sulphur dioxide (A) 1753 001 mg/Nm3 O211% 200 152,6400 

Sulphur dioxide (B) 5897 007 g/s 0,0602 0,0052 

Sulphur acid 1761 012 g/s 0,0003 0,0105 

hydrogen sulphate 1778 003 g/s 0,0004 0,0011 

hydrogen sulphate 1778 004 g/s 0,0004 0,0011 

hydrogen sulphate 1778 005 g/s 0,0004 0,0011 

hydrogen sulphate 1778 006 g/s 0,0004 0,0011 

In total:     1038,939 
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4.3. Soil  
 

4.3.1. General characteristics of soil types 
 
According to the pedological regionalisation, the Planned Economic Activity under consideration is in the 
South-Eastern Sandy Lowland area, Vilnius ï RȊdiġkǟs Region (E-III) (see Fig. 4.3.1). 

 
Figure 21: Fig. 4.3.1. Pedological regionalisation (Source: www.geoportal.lt) 

 
Types of soil characteristic of Vilnius ï RȊdiġkǟs Region:  
 
Region According to the classification before 1999 According to the 

classification since 1999 

South-Eastern Sandy Lowlands 

E-III Jv1, JvP1 IDk, IDg 

Note: Jv1 ï sod-podozolic shallow podozol soil; JvP1 ï gleyic sod-podozolic soil; IDk ï azonal carbonaceous soils; IDg ï 
gleyic luvisols 

 
E-III. Vilnius ï RȊdiġkǟs Podozol Region. Prevailing soils of this Region are sod-podozolic shallow 
podozol soils (Jv1) which according to the Classification of Soils of Lithuania LTDK-99 are attributed to haplic 
pdodosols (JDp). 
 
Podozols are automorphic soils developed in nutrientïpoor and non-carbonaceous sandy sediments under 
coniferous stands, in ancient alluvial terraces, fluvialïglacial and dune sands with deep aquifers. Typical 
podozols barely affected or unaffected by human economic activity have a very well developed profile with 
distinct podozolic and illuvial horizons. 
 
Under conditions of low humidity and strong anthropomorphic impact (intensive economic activities) and with 
coniferous stands being replaced by farming lands of grass plants this profile structure may be destroyed. In 
addition, it can be transformed by the presently occurring aeolian processes observed in littoral and 
continental sands. All these processes are likely to complicate the identification of podozols forming in sands. 
In observance of these assumptions and information provided in the literature sources (Lietuvos dirvoģemiai, 
2001, Motuzas et al, 2009) and conducted research, slightly podozolic sandy soils of the Southeast Flatland 

Boundaries of Land Plot, cadastral No 0101/0067:21 
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and other continental sands of Lithuania are attributed to the typological group of podozols. Exemption 
applies to those sandy soils which according to the degree of their development are attributed to regosols.  
 
Characteristics of podosols: 

- distinct differentiation of the eluvial ï illuvial profile according to the distribution of physical clay and 
oxides; 

- relative accumulation of SiO2 in the eluvial horizon of the profile; 
- washout of free and migrating radicals (Fe2O3) and aluminium (Al2O3) from eluvial horizon of the 

profile and their accumulation in the illuvial horizon; 
- low general humus content soil; 
- prevailing fulvatic structure of humus; 
- extremely acid with pH readings of 4.0 ï 4.5;  
- extremely low cationic adsorption capacity; 
- small quantities of nutrients for plants. 

 
Podosols are widespread in Lithuania and their distribution correlates with the proliferation of sandy 
sediments. Such soils most frequently occur in sandy flatlands of Southeast Lithuania, ancient Aeolian 
deltas, continental dunes and littoral sands. Ferruginous podozols of different gleying degree frequently 
occur on the sides of upland moors. Podozols account for 18.67% of the soil cover in Lithuania. 
 

4.3.2. Characteristics and chemical status of the PEA area  
 
The area where the territory of the land plot part planned to be used is situated in the industrial urban area 
adjacent to other operating industrial objects. One part of the territory under consideration now is 
abandoned, overgrown with high grass, bushes and trees (the PEA Development Alternative No 2, biomass 
preparation and storage zone), and the other part is covered with technological soil or hard surface (asphalt, 
concrete cover, construction area of combustion facilities). 
 
The part of the land plot territory planned to be used in the case of PEA Development Alternative No 2 with 
prevailing plant cover is 5.23 ha, and in the case of Alternative No 3 ï 0.39 ha (Figure 4.3.2). 

 
Figure 22: Fig. 4.3.2. Prevailing surface cover in the analysed land plot territory planned to be used 

 
The Minister of Health of the Republic of Lithuania issued Order No V-114 of 8 March 2004 on the Approval 
of the Lithuanian Hygiene Norm HN 60:2004 ñMaximum Permitted Concentrations of Hazardous Chemicals 

 

PEA development alternative No 2 

 
PEA development alternative No 3 

 
Plant cover 
 
Technological soil 

LEGEND 
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in Soil (hereinafter ï the HN 60:2004) establishing maximum permitted concentrations of hazardous 
chemicals in soil which directly or indirectly (through flora, atmosphere and water) do not pose threat to 
health of present and future generations. When comparing the content of chemical substances of soil with 
the maximum permitted concentration (MPC) according to the HN 60:2004 the coefficient K0 of soil pollution 
with this substance is determined. If soil is polluted with more than one chemical substance or chemical 
element (metal), the degree of soil pollution is assessed according to the aggregate pollution index Zd. 
 
Aggregate soil pollution indices (Zd) and pollution coefficients (Ko) according to the HN 60:2004 are available 
at Vilnius Environmental Information Website (internet access: http://www.aplinka.vilnius.lt/lt). According to 
the available data, the degree of soil pollution within 527-1 124 m distance around the territory of the part of 
the land plot to be used for the PEA considering the aggregate pollution index (Zd) does not exceed the 
allowable value (<16) and only within 519 m distance to the east from the territory of the part of the land plot 
to be used the value of pollution index is average (16-32). Pollution coefficient (Ko) in all places of 
measurement within 203-1 163 m distance from the territory of the part of the land plot to be used for the 
PEA is permissible (0-1) (see Figure 4.3.3 ï 4.3.4). 
 
According to the results of the 2007-2012 Soil Pollution Monitoring of Vilnius City publicised on Vilnius 
Environmental Information Website, the aggregate pollution index (Zd) of areas in closest proximity to the 
territory of the part of the land plot to be used for the PEA (within the distance of 2.13 and 2.94 km) did not 
exceed the allowable values (see Figure 4.3.5). 

 
Figure 23: Figure 4.3.3. Aggregate soil pollution index (Zd) according to the HN 60:2004 (Source: Vilnius 
Environmental Information Website: http:// www.aplinka.vilnius.lt/lt). 

Boundaries of Land Plot, cadastral No 
0101/0067:21 
 

PEA development alternative No 2 

 
PEA development alternative No 3 
 

 

LEGEND 

Environmental Protection 
 

         Soil pollution 
 

Aggregate pollution index (Zd) 
(according to Lithuanian Hygiene Norm 
HN 60:2004) 

 

 

 
 

 

Permissible  
 
Medium hazardous 
 

Hazardous 
 
Extremely hazardous 

 

http://www.aplinka.vilnius.lt/lt


Environmental Impact Assessment Report for Vilnius Combined Heat and Power Plant 

Figure 24: 
Figure 4.3.4. Soil pollution coefficient (Ko) according to the HN 60:  2004 (Source: Vilnius Environmental 
Information Website: http://www. aplinka.vilnius.lt/lt). 

 

Figure 25: Fig. 4.3.5. Extract from the results of 2007-2012 Soil Pollution Monitoring of Vilnius City (Source: 
Vilnius Environmental Information Website: http://www.aplinka.vilnius.lt/lt). 

 

Boundaries of Land Plot, cadastral No 0101/0067:21 

 
PEA development alternative No 2 

 
PEA development alternative No 3 
 

 

LEGEND 

LEGEND 

 

Boundaries of Land Plot, cadastral No 0101/0067:21 

 
PEA development alternative No 2 

 
PEA development alternative No 3 
 

 

Environmental Protection 
 

         Soil pollution 
 

Aggregate pollution index (Zd) 
(according to Lithuanian Hygiene Norm 
HN 60:2004) 

 

 
 
 

 

Permissible  
 
Medium hazardous 
 
Hazardous 
 

Extremely hazardous 

 

 
 
 

 

Permissible  

 
Medium hazardous 
 
Hazardous 

 
 

 

Permissible  

 
Medium hazardous 

 
Hazardous 
 
Extremely hazardous 

 

 

 

 

Soil pollution level according to 
aggregate pollution index (Zd)  
 



Environmental Impact Assessment Report for Vilnius Combined Heat and Power Plant 

4.3.3. Potential effects 
 
Chemical, entomological, parasitological, microbiological, radiation, etc. pollution at the place of the PEA is 
not envisaged.   
 
A short-term negative impact on soil is possible during construction operations. During construction 
operations the topsoil in the territory of the part of the land plot to be used for the PEA can be damaged by 
mixing, pressing, dozing and installing provisional and permanent access roads. 
 
During construction operations of Vilnius Combined Heat and Power Plant it is planned to cover part (about 
7.1 ha in the case of the PEA Development Alternative No 2 and 2.9 ha ï in the case of the PEA 
Development Alternative No 3) of the territory of the land plot planned to be used with hard surface (asphalt, 
concrete tiles, gravel, etc.) and erect buildings on it. 
 
As part of installation of the planned Combined Heat and Power Plant the abandoned part of the territory of 
the part of the land plot to be used will be cleared. Unoccupied areas in the territory of the part of the land 
plot planned to be used by the Company will be planted with greenery forming the necessary soil layer in the 
areas intended for the growth of plants. 
 
The impact on soil during operation of the PEA objects is possible in emergency situations. Potential 
emergency situations and their risks are discussed in the Chapter ñAnalysis and assessment of risks. 
 

4.3.4. Mitigation measures 
 
According to the plans, before starting construction operations of the object in the territory of the land plot 
part planned to be used the natural soil which is still present there (in the case of the PEA Development 
Alternative No 2 ï 5.23 ha; in the case of the PEA Development Alternative No 3 ï 0.39 ha) will be removed 
or pushed away to the site of temporary storage. The removed soil layer later may be used for planting 
greenery and welfare management works in the territory of the land plot part planned to be used. 
 
It is envisaged that construction operations will be carried out in strict observance of the environmental 
protection requirements, while ensuring that works are carried out only with mechanisms in good technical 
order so as to avoid chemical pollution from motor vehicles and equipment. 
 
Potentially contaminative territories of the territory of the part of the land plot planned to be used must be 
covered with water-proof covering in order to avoid penetration of pollutants with rainwater or during 
accidents to the deeper ground layers. 
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4.4. The underground 
 

4.4.1. Characteristics of the underground structure 
 
Quaternary deposits and relief. The territory of the land plot part to be used under consideration situated in 
the Southeast of Vilnius is in the terrace of the Glaciofluvial valley of Neris ï Vokǟ, in the area of the 
confluence of the postglacial Rivers Neris and Vokǟ (Fig. 4.4.1).  It is the site where wide five-level (V-IX) 
Glaciofluvial terraces formed by the ñUrstromeò of the Rivers NerisïVokǟïMerkys flowing to the South ï 
Southeast had been eroded by the postglacial Neris which turned Northwest across the Baltic Highlands.   

 
Figure 26: Fig. 4.4.1. Geological ï geomorphological regions of Vilnius City (Guobytǟ, 2012) 

The absolute surface height along the territory of the analysed land plot part planned to be used is sloping 
down in the North ï Nortwest direction from 132-134 to 123-122 m, and the downward penetration of the 
River Neris now flowing from GariȊnai to Neravai is even 2 metres (Figure 4.4.2). The land surface of the 
analysed area and at the same time the relief of VïVI fluvialïglacial terraces in many planes is under strong 
technological impact and only in the South-Eastern part of the area this impact is minor (this is especially 
clearly seen in the spatial relief model developed on the basis of the LIDAR data (Figure 4.4.2). 
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Figure 27: Fig. 4.4.2. Condition of the analyzed location in the spatial background view of the relief developed by 
the Lithuanian Geological Survey specialists according to the LIDAR data (National Land Service) 

The distribution of deposits constituting surface, their origin and geomorphology of the area are reflected in 
the fragments of detailed Vilnius City Quaternary Geological (Figures 4.4.3, 4.4.3a, 4.4.3b) and 
Geomorphological (Figures 4.4.4, 4.4.4a) Maps. Thickness of the quaternary cover determined by 
cartographic and hydrogeological boring works is 100ï120 m, and in the area of the Neris valley in the 
section of GariȊnai ï Neravai it reduces to 50ï60 m. The cover consists of Glacial (Moraine), Glaciofluvial 
and Glaciolacustrine sediments of DzȊkija, Dainava, Ģemaitija and Medininkai ice-fields (Fig. 4.4.5). 
Glaciofluvial deposits of V and VI terraces constituting the cover of the analysed territory of the land plot part 
planned to be used (usually ï shingly sand) are stratified on heavily  eroded Glacial, Glaciofluvial and 
Glaciolacustrine sediments of the next-to-last ice-field of Medininkai the cover of which in the area varies 
from 2-5 m to 10-12 m (Figure 4.4.6). Almost everywhere in the land plot under consideration the 
aforementioned deposits of Glaciofluvial terraces of the last glacier of GrȊda stage had been removed, filled 
up or otherwise technologically treated which also deteriorated the natural relief of the terraces (Fig. 4.4.3, 
4.4.4). Having decoded with help of a stethoscope the aerial photos of 1952 depicting the natural surface 
which at that time had not yet been destroyed by human activities, the small areas of limnic, biogenic 
(moors) and Proluvial sediments and forms of relief of the respective origin as well as the stages of the 
shown VI Glaciofluvial terrace were identified (Figure 4.4.4).  
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Figure 28: Figure 4.4.3. Fragment of Vilnius City Quaternary Geological Map (M 1: 10 000) (Guobytǟ, 2012), See 
legend in Fig. 4.4.3a 

 
Figure 29: Figure 4.4.3a. Stratigraphical ï Genetic Legend for Quaternary Geological Map and Geological Cross-
Sections 
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Figure 
30: Figure 4.4.3b. Lithology Symbols for Quaternary Geological Map and Geological Cross-Sections 
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Figure 31: Figure 4.4.4. Fragment of Vilnius City Quaternary Geomorphological Map (M 1: 10 000) (Guobytǟ, 
2012) 

 

Figure 32: Figure 4.4.4a. Legend for Geomorphological Map 
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Figure 
33: Figure 4.4.5. Geological cross-section IïIᾳ characterising the Quaternary cover (Source: Jusienǟ, 2007). The 
cross-section is shown in Fig. 4.4.3, see Legend in Fig. 4.4.3a and 4.4.3b 

Geological cross-section IïIᾳ 
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Figure 34: Figure 4.4.6. Geological cross-section AïAᾳ of the upper part of the Quaternary cover (Guobytǟ, 2012). 
The cross-section is shown in Fig. 44.4.3, see Legend in Fig. 4.4.3a and 4.4.3b 

 
Engineering ï geological conditions. The following soils prevail on the surface of the analysed territory of 
the land plot part planned to be used: artificial soils tIV (t IV, td IV: sand, gravel, silty sandy clay, waste of 
construction materials with brick debris, silt; Glaciofluvial soils f III gr (f(5)III gr and f(6) III gr) of GrȊda Sub-
Formation). In some places these soils are 10-12 m thick. The soils consist of silty, clayey, gravelly sand, 
sand and gravel (Figure 4.4.7). Deeper layers comprise Glaciolacustrine Ig II md (Ig II md) soils (silty clayey 
sand); Glacial soils of the ground Moraine (g II md) and lateral structures (gt II md) ((Moraine) sandy silty 
clay); Glaciolacustrine soils of Ģemaitija Sub-Formation (Ig II ģm) (silt, medium and silty sand) and Glacial 
(gIIģm) ((Moraine) sandy silty soils. The Dainava and DzȊkija Middle Pleistocene Glaciolacustrine, 
Glaciofluvial and glacial soils of the ground Moraine are stratified deeper. 
 

Geological cross-section AïAᾳ  
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Figure 
35: Figure 4.4.7. Fragment of the Engineering-Geological Map of Vilnius City (M 1: 10 000). Authors: S. 
StankeviļiȊtǟ, G. VaiļiȊnas (StankeviļiȊtǟ et al, 2012). See legend in Fig. 4.4.7a 

 

Figure 36: Figure 4.4.7a. Legend for the Engineering-Geological Map and Cross-Section (StankeviļiȊtǟ et al, 
2012) 
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Figure 37: Figure 4.4.8. Engineering-Geological Cross-Section AïAᾳ of the upper part of the Quaternary cover. 
The cross-section is shown in Figure 4.4.7, see Legend in Figure     

 
Tectonic structure, neo-tectonic activity. According to the Tectonic Map of Vilnius City the analysed 
territory of the land plot part planned to be used falls within GariȊnai structural trough determined according 
to the lower bedding surface of the Cretaceous system (Figure 4.4.9). Rocks of the Cretaceous system are 
widespread almost in all Vilnius, excluding paleoincisions where they are eroded by impact of glacier 
meltwater in the Quaternary period. The structural map of the Cretaceous lower bedding surface shows that 
rocks of the Cretaceous system are settling in the direction of Southwest and their absolute height in the 
analysed area is 20-15 m. GariȊnai trough on all four sides is bordered by rift valleys of Vilnius, Neris ï 
Ģeimenǟ, Stakliġkǟs and Semeliġkǟs ï Grigiġkǟs which had been active before the Cretaceous period. The 
map shows neo-tectonic fractures distinguished during previous geological cartographic works at a scale M 
150:50 000. It is probable that local structures had also been forming in the Late Cretaceous ï Quaternary (it 
is difficult to identify the precise period, but apparently ï mostly towards the end of the Cretaceous period), 
however, geological data confirming that are unavailable (StankeviļiȊtǟ et al, 2012).  

Engineering-Geological Cross-Section AïAᾳ 














































































































































































































































































