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1. Terms and Acronyms 
The four installations, the power plants – Maritsa East 2, ContourGlobal Maritsa 

East 3, AES Galabovo, BRIKEL 
Contractor – the company awarded with the contract subject to this procedure 

and responsible for the end result 
Sub‐contractor – the companies which provide services for the Contractor 
CBA – Cost-benefit analysis 
EC – European Commission 
BATC – Best Available Techniques Conclusions 
BAT – Best Available Techniques 
IED – The Industrial Emissions Directive 
ELVs – Emission limit values 
BREF – Best Aavailable Techniques Reference Document 
BAT-AELs – Best available techniques associated emission levels 
BAU – Business as usual 
NPV –Net present value  
GIS – Geographic information system 
PWMC – Population weighted mean concentration  
 
2. Subject 
The subject of this procedure is the performance of cost-benefit analysis for each 

of the four installations in respect to the decision of EC from 17th of August 2017 to 
adopt BATC as the reference document for ELVs to be set by competent authorities 
of member states of the EU. 

The primary purpose of the CBA is to: 
− Quantify the societal benefits gained from further abatement of SO2, NOx 

and Hg emissions from the four installations; 
−  Present these benefits, together with a clear methodology indicating how 

these were derived, and the approach taken to monetization of such benefits, where 
possible; and 

− Compare the societal benefits to the financial costs of installing and 
operating equipment for further abatement over its expected operational lifetime.  

 
3. General information 
TPP Maritsa East 2 
TPP Maritsa East 2” EAD is the largest refurbished thermal power plant in 

Bulgaria. It is one of the four power plants in the complex “Maritsa East”, which is 
located in the south-east part of the country. It operates with local lignite coal, 
extracted in the mines of “Mini Maritsa East” EAD. The Plant is located 280 km 
away from Sofia and 60 km – from Stara Zagora. It is constructed on an area of 512 
ha in the vicinity of the village of Radetski. The dam lake “Ovcharitsa” is situated to 
the east of it.  

“TPP Maritsa East 2” EAD consists of eight generating units with combined 
electrical power of 1620 MW. All of them are equipped with Flue Gas 
Desulphurization installations with more than 96% efficiency. 
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ContourGlobal Maritsa East 3 
ContourGlobal Maritsa East (CGME3) 3 TPP is a 908 MW thermal power plant 

and is one of the four power plants in the “Maritsa East” complex in south-central 
Bulgaria. It is located some 60 km southeast of Stara Zagora, 10 km south -east of 
Galabovo and 2 km north of Mednikarovo village, Stara Zagora District, in close 
proximity to Troyanovo 3 open‐cast mine. The pPower plant has a generating 
capacity of 908 MW (gross), with 4x227 MW Units operating on lignite coal from 
Troyanovo 3 open-cast mine. CGME3 TPP is fully compliant with the latest national 
regulations and EU environmental laws. 

 
AES Galabovo 
The 600 MW net TPP AES Galabovo, located in close proximity to the town of 

Galabovo, is a thermal power plant producing electricity entirely from local lignites 
originating from the Maritsza East Basin in sSouth-east Bulgaria. The plant became 
operational in June 2011. With an estimated investment of nearly € 1,3 billion, TPP 
AES Galabovo represents the newest and most modern power plant in south -east 
Europe. The power plant accounts for about 5% of the installed power capacity of the 
country.  

 
BRIKEL 
“Brikel” EAD is a judiciary registered on June 30th, 2000. The Company was 

created by integration from "Briquette production plant" EAD into TPP "Maritsa - 
East 1" EAD. The complex is located in the north-east part of the town of Galabovo. 
The technology of the production process uses cleaning system to minimize impact to 
the environment. Coal dust control is realized by dust-catching from the flue gas, 
which is discharged from both electricity production and briquette production, by 
using electrical precipitators. In the briquette production, both dry and wet cyclones 
have been installed. Emissions from electricity production are conducted into a stack 
with 80 m height which serves 3 steam generators (simultaneously), 6 in total. 

 
4. Background 
On 17th of August 2017 EC officially published in the Official Journal of the 

European Union an implementing decision (EU) 2017/1442 from 31st of July 2017 to 
adopt BATC, officially accepted on 28th of April 2017 and annexed to the decision, 
as reference document for setting permit conditions for installations covered by 
Chapter II of Directive 2010/75/EU. Competent authorities should set emission limit 
values which ensure that, under normal operation conditions, emissions do not exceed 
the emission levels associated with BAT as laid down in the BATC. 

Article 15 (3) of IED states that Member States shall set ELVs so that, under 
normal operating conditions, emissions do not exceed emission levels associated with 
the use of BAT as set out in the BATC established within the relevant BREF. Article 
15(4) of IED describes the potential grounds for derogations from Article 15(3). It 
states that in specific circumstances the Member State competent authority may set 
less strict emission limit values. Such a derogation may only apply where an 
assessment shows that the achievement of the emission levels associated with BAT 
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would lead to disproportionately higher costs when compared to the environmental 
benefits, due to: 

− The geographical location or local environmental conditions of the 
installation concerned; or 

− The technical characteristics of the installation concerned.   
 
5. Scope 
5.1 Purpose of the study 
This study shall: 
 Quantify the social benefits gained from further abatement of SO2, NOx and 

Hg emissions; 
 Present the benefits together with a clear methodology indicating how these 

were derived; 
 Compare the social and environmental benefits to the financial costs of 

installing and operating further abatement equipment over its expected operational 
lifetime, in order to enable a comparison of the public benefits expected to be derived 
from such investment, compared to the costs of installation/operation and hence a 
discussion of “disproportionality” in line with the wording in Article 15(4) of the 
IED. 

5.2 Methodology 
The Contractor shall prepare a methodology/ guidance for a technical and 

environmental cost benefit analysis, which should be acceptable to local authorities, 
European Commission and Lenders (according to the European and international best 
practices/ lenders’ requirements). The scope of supply and methodology below is 
indicative, and the Contractor may propose another approach, and/or amend, modify 
and improve the approach set out in this ToR. 

The methodology shall include all assumptions and source of information used, 
such as, but not limited to damage costs assumptions and sources, dispersion model 
and the resolution, source of meteorological data, concentration response functions. 

5.3 Type of assessment 
There are two primary methods available for quantifying the societal benefits 

associated with reductions in emissions to air, these methods are detailed below. 
5.3.1 The Damage cost approach (DCA) 
This approach makes use of damage expressed as a monetary value for each 

tonne of emission avoided (i.e. €/tonne) to provide an initial appraisal of the societal 
benefits that may be gained from emission reductions and approximation of the 
benefits associated with air quality improvements.  

The Contractor should provide an appropriate damage costs, which are 
acceptable to the Bulgarian competent authorities. Possible source for damage costs 
could be the values published by the UK Group on Cost Benefit Analysis (IGCB) or 
European Environmental Agency guidance. 

Having in mind that DCA could overstate damage caused by pollutants emitted 
in different geographical regions the Contractor should supplement the work with 
implementation of Impact Pathway Approach. 

5.3.2 The Impact Pathway Approach (IPA) 
The Impact Pathway Approach should include bellow mentioned: 
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- dispersion modeling to assess local concentrations; 
- application of proper “concentration response functions” to assess the health 

effect on the people; 
- to consider each type of potential damage caused by the pollutants, such as 

human health, environmental and buildings damage. 
5.4  The approach, pollutants and number of sites considered 
The Contractor should present a proposal for implementation of DCA and IPA 

for the emissions of SO2, NOx and Hg for the four installations, and to compare (on a 
plant-by-plant basis) the potential public benefits, expected to be derived from further 
abatement of these pollutants in accordance with BATC, to the costs of 
installation/operation of the abatement technologies. 

5.5 Scenarios to be considered 
Two specific scenarios for each installation and for each pollutant shall be 

considered: 
- The Business as Usual (BAU) scenario, representing emissions from the 

power plants and associated societal costs without further abatement; 
- The Abatement scenario, representing the emissions and associated 

additional societal benefit for the abatement option. 
5.5.1 Additional requirements 
The Cost-Benefit Analysis shall be compliant with Attachment 1A - Guidance 

on the information needed to be prepared for granting a derogation under Art. 15 (4) 
of Directive 2010/75 / EC  

5.6 Estimation of CAPEX and OPEX expenditure 
CAPEX and OPEX expenditure reports are excluded from the scope. Each of 

the four installations will provide CAPEX and OPEX estimates separately. 
5.7 Stages of the Project 
5.7.1 Inception Meeting 
The project must start with an introductory meeting to present the project team 

and to discuss the requirements as well as the context to the site. Discussion will 
consider any communication of the assignors with the Bulgarian competent 
Authority, data requirements, logistics and timescales. 

5.7.2 Damage cost assessment 
Identification of the mass of SO2, NOX and Hg under the BAU scenario and the 

Aabatement scenario emitted each year over the operational lifetime of the abatement 
equipment. The estimation of the operational lifetime will be provided by each 
installation. Appropriate damage costs (Euro/tons) shall be applied to the mass of 
pollutants emitted under a bBaseline and Emission Abatement scenario over the 
equipment lifetime. The net present value (NPV) of these costs shall be calculated.  

The overall value of the societal benefits of emission reduction at the site shall 
be compared with the net present value (NPV) of the costs of abatement. The results 
from this analysis must be presented as a separate section of the final report. 

5.7.3 Impact pathway assessment 
Dispersion modelling of SO2, NOx and Hg emissions and population exposure 

analysis. The aim is to quantify the population weighted mean exposure to SO2, NOx 
and Hg. In order to quantify the contribution of SO2, NOx and Hg emissions from 
each installation to overall ambient concentrations in the local area, the dispersion 
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modeling of the BAU scenario and Aabatement scenario should be used to identify 
changes in ambient annual mean concentrations of the pollutants. The dispersion 
model and the resolution shall be widely applied and accepted across the European 
Union and acceptable by the Bulgarian competent authorities. 

The Contractor shall gather meteorological data required for the correct run of 
the dispersion model. The meteorological data could be provided by the local weather 
stations. In case that these stations do not provide the full range of meteorological 
parameters, required for correct modeling, the contractor may use the meteorological 
data from the Weather Research and Forecasting (WRF) global model. The source of 
meteorological data shall be acceptable by the Bulgarian competent authorities. 

The contractor shall calculate the population weighted mean concentration 
(PWMC) in the study area for the BAU scenario and the Abatement scenario. The 
population count data, required for the calculation of PWMC, could be obtained from 
the Republic of Bulgaria National Statistical Institute. 

In the case of Hg the Contractor shall estimate the deposition rates and 
subsequent ingestion from e.g. surface water contaminated with Hg, cattle grazing on 
the contaminated land, fruits and vegetables etc.  

5.7.4 Health Impact Assessment (HIA) 
HIA shall include calculation of dose-response and impact in target receptors. 

The main objectives are to: 
- Review the latest literature on health impacts of SO2, NOx and Hg; 
- Identify appropriate concentration-response functions for each pollutant 

based on the health endpoints identified for use in health impact analysis; 
- Identify the population at risk; 
- Calculate the population mean exposure; 
- Calculate the health impacts based on concentration response function, 

population mean exposure and population numbers; 
- Provide a commentary on any characteristics of the population at risk as to 

additional contributing factors. 
The concentration response functions that will be used for impact quantification 

shall be acceptable by the Bulgarian competent authorities. 
5.7.4.1 HIA methodology 
Calculation of population mean exposure should be done by the use of GIS to 

generate population weighted mean exposures for the Baseline and Abatement 
scenarios.  

Specific characteristics of the population, that increase the susceptibility to air 
pollution, shall be considered in the health impact assessment. 

Information for population demographics, social inclusion and living conditions 
and mortality statistics could be obtained from the Republic of Bulgaria National 
Statistical Institute. 

5.7.4.2 Valuation of human health and environmental benefits and presentation 
of costs. 

The Contractor shall provide a valuation of the health and other environmental 
benefits and consider these alongside the costs. The objective is to quantify human 
health, productivity, ecosystems and conscious changes in peoples satisfaction, where 
possible.  



  Page 8 

The Contractor should clearly explain the approach used, assumptions made and 
the key uncertainties in the methodology. 

Once the value of the social benefits of abatement is defined, the Contractor 
shall compare the NPV of the costs, with the NPV of the benefits.  

The Contractor shall undertake a sensitivity analysis to test the effects of varying 
key input data reflecting uncertainties in it. 

5.8 Reporting 
The Contractor shall produce four consolidated reports containing the outcome 

of the tasks for each installation. For each installation the Contractor shall provide a 
draft report for comments with the final report produced upon receipt of a single set 
of consolidated comments.  Reports shall be provided in electronic format 
detailing the methodology, results and any supporting calculations. 

5.9 Data requirements 
The Contractor shall prepare and timely present a questionnaire with the 

information and data required to complete the dispersion modelling study to support 
the assessment.  

 
6. Project team 
The Contractor shall present the Project team, and to prove that the participants 

have the required experience in the management of socio-economic impact 
assessment, cost benefit analysis and economic appraisal or other economic studies 
for the European Commission, their agencies (such as ECHA), local government and 
government agencies. Additionally, the team should include a persons with 
substantial expertise, credibility and knowledge in the emission inventory 
development and reporting, dispersion modelling and health impact assessment.  

 
7. Delivery time 
The work shall be completed within three months after contract signature. The 

methodololy shall be prepared and submitted to the power plants within 3 (three) 
weeks from commencement of the Contract and is subject to the approval of the 
power plants. 

The Contractor shall submit detailed schedule with his offer. 
 
8. Commercial 
The Contractor shall present a proposal that includes a lump sum for the 

implementation of Damage Cost Approach and Impact Pathway Approach for SO2, 
NOX and Hg and a comparison of the potential public benefits, expected to be derived 
from each installation, to the financial costs of installing and operating further 
abatement equipment over its expected operational lifetime. The comparison of the 
potential public benefits to the financial costs of installing and operating further 
abatement equipment over its expected operational lifetime should be done for each 
installation.  
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Attachment 1A 

 
Guidance on the information needed to be prepared for granting a 

derogation under Art. 15 (4) of Directive 2010/75 / EC 
 

The operator's request should contain the following indicative information  to 
assess the existence of circumstances under Article 123a (3) of the Environmental 
Law  (Article 15 (4) of the Directive), respectively to assess the disproportionate cost 
to achieve a specific emission level defined in the conclusion with respect to the 
environmental benefits (presented separately for each installation and each pollutant): 

✓ Full description of the installation and assessment of its compliance with the 
applicable BAT conclusion, clearly identifying the emission levels of the Conclusion 
for which a derogation is requested. 

 
For each pollutant, for which is requested a derogation from the emission level 

described in the BAT conclusion, the following information is provided:  
1.  Cost Description 
1.1    Due to the technical characteristics of the installation and/or the 

geographical location of the installation: 

✓ description of the technical measures and their corresponding investment 
costs to achieve the emission level (capital costs); 

✓ description of the change (against the  present) of the current maintenance 
costs of the new emission level (operating costs and others), incl. due to the 
geographic location of the installation (local raw materials, lack of near-landfill 
and/or disposal /recycling facilities, restrictions on water use, impossibility of 
discharging large amounts of wastewater or the impossibility of discharging 
wastewater, etc.) 

✓ can the operator afford the above costs and when - justification (e.g. there 
may be funds available for investment, including for taking a lending facility after a 
number of years, but on the hand not to be able to afford it/the  OPEX for 
maintaining the new emission level to be too high, etc.)  

✓ will the adaptation to the new emission level entail changes to other parts of 
the installation /construction of new installations/ facilities - describe these changes 
as well as the investment and running costs associated with them 

✓ other / additional negative consequences/costs of the above-mentioned 
additional costs - social (for staff, municipality, others), economic. 

1.2.  Due to the environmental conditions in the site area  
Information on the existence of any of the following circumstances and their 

financial impact (as far as possible to be valued) is presented: 
 change (increase) of the impact on another environmental component  as a         

result of compliance with the emission level specified in the BAT conclusions, i.e. 
transfer of pollution, including additional quantities/types of waste, costs of 
limiting/controlling these effects; 
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  additional contamination of the same environmental component caused by 
compliance with the new emission level, e.g. release of a new pollutant or increase of 
already released one (e.g. use of urea / ammonia for non-catalytic reduction of 
nitrogen oxides may lead to emissions of ammonia in the air) - costs of limiting / 
controlling these affects 

 need to postpone/cancel other planned environmental activities required due 
to the environmental characteristics of the site area because of reallocation of 
available financial resources to implement the compliance measures with the 
emission levels under the new Conclusions 

 Increasing the risk of accidents resulting from reaching and adhering to the 
new emission level (e.g. need to store large amounts of ammonia for non-catalytic 
reduction of nitrogen oxides at the site) - costs of limiting / controlling these effects. 

Information is provided whether reaching the emission levels results in higher 
costs compared to other installations performing the same activity due to technical 
characteristics, geographic location of the installation, environmental conditions in 
the site area. For this purpose, a comparison can be made between the specific costs 
and the information about the economic indicators of the proposed techniques 
included in the relevant BAT reference document. The above elements are not 
exhaustive (as well as compulsory available), the operator may also use others 
applicable to the specific situation. 

 
2. Assessment of the environmental benefits of complying to the emission 

level (subject to the requested derogation) as defined in the Conclusions:   
The operator delivers provisional information whether: 
 the pollutant, about which the derogation is requested, is dominant for 

determining the quality of the air/water site; 
 the quality of the respective environmental component (atmospheric air, 

superficial water object) is breached under/with respect to this substance in the 
region, where the installation is operating;  

 meeting the emission level as per the Conclusions is related to decreasing 
the impact on the population in the surrounding living areas with impaired air quality 
(where applicable); 

 meeting the emission level as per the Conclusions would lead to compliance 
with another legislation applicable for the respective environmental component – for 
example reaching national emissions ceilings.  

Provision of information on indicators of the following components of the 
applied technique in case of operations with granted derogation as well as in case of 
contingent compliance with the emission levels as per the new Conclusions of the 
Best Available Techniques;  

- Water usage  
- Thermal and electrical power usage 
- Usage of main raw materials  
- Change of the emissions in the atmosphere and in the waste waters to 

sensitive objects  
- Change of the quantities of the waste waters  
- Change of the quantities and the types of the generated waste  
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- Change of the quantities and the types of used hazardous chemical substances  
- Change in the noise emissions from the industrial operations reaching zones 

prone to noise impact  
- Change in the traffic of vehicles in living areas generated by the production  
 
Provision of information specifying whether the installation is situated in a 

living area, and if not – at what proximity from closest living areas. Furthermore, 
whether there are sensitive sites in the vicinity such as recreation establishments, 
sanatoriums, prophylaxes centers, medical centers, etc. The afore-mentioned 
elements are not exhaustive, the operator is to use others as well applicable to the 
particular situation. 

 
The Operator is to make an estimate of the environmental benefits as per 

the above elements as far as this is possible. Provision of assessment as follows:  

1. includes a description outlining whether the derogation request involves a 
concrete term for its implementation or not;  

2. contains background justifying that the costs for reaching and maintaining the 
new emission level would be disproportionally high to the environmental benefits 
after its implementation.  

 
According to the Directive, derogations that lead to considerable pollution 

of the environment and do not ensure high degree of its protection are not 
admissible.  


