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The Study to Finance, Build and Operate a WWTP in the City of Skopje is financed by the 

Ministry of Finance, Economy and Industry ï Republic of France. The project is implemented 

by Egis Eau form France in cooperation with the local partner BAR E.C.E. Skopje. 

In line with defined project activities the local consultant is responsible for preparation of 

the EIA Study for the project for construction of the WWTP in the City of Skopje. 

Considering that the activity is listed in Annex I-paragraph 11 of the Decree determining 

the projects and the criteria on the basis that will establish the need to implement the 

procedure for assessment of environmental impact (O.G. No. 74/05, 109/09 and 164/12): 

ñTreatment plants for waste water, with a capacity exceeding the equivalent of 10,000 

inhabitantsò, i.e. projects that necessarily need to carry out the procedure for the 

assessment of environmental impacts, the City of Skopje as the implementer of the 

project, on 17.11.2015 (ref.no 17-241/15), submitted a letter of intent for realization of the 

Project - ñConstruction of a wastewater treatment plant in the territory of Skopjeò to the 

Ministry of Environment and Physical planning. 

In the procedure, established by law, the Ministry issued Decision no. 11-8709/2 that an 

EIA procedure should be conducted for the activities dated 22.01.2016, and issued The 

Opinion for the scope of work no 11-1260/2 dated 08.03.2016. 

 

 

NOTES:  

The Updated Draft ESIA Study is based on the findings and results from the Design 

Works Report and Technical Drawings for the selected wastewater treatment plant 

for the City of Skopje. 

The Study for the Skopje WWTP prepared by Tehnolab, Skopje in 2008, as a part of the 

Project: Wastewater Management in Skopje in the Republic of Macedonia funded by 

Japanese Government is taken as a basic document, preliminary approved by the City 

of Skopje.    

The European Bank for Reconstruction and Development (EBRD) and the European 

Investment Bank (EIB) (the Lenders) are considering providing finance to FYR Macedonia to 

fund the construction of the Skopje WWTP. In the period from July to November 2018, the 

Lenders engaged the Consultant ENOVA Ltd. Sarajevo and its subcontractor Ekomozaik 

Skopje to undertake a gap analysis of the existing ESIA disclosure package and other 

relevant policies, procedures and documents against EBRD and EIB requirements for ESIA. 

The gap analysis was completed in November 2018, and the findings of the analysis are 

included in this Updated ESIA in italic text at the end of each relevant chapter.  
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1 INTRODUCTION  

1.1 General information  
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1.2 Overall context of the project 

One of the key segments for implementation of the EU standards is environmental 

management. This is related not only to the compliance and implementation of one of the 

most complex and financially ñmost heavyò chapters of the EU legislation; it is also related to 

the environmental protection and rational use of natural resources as one of the main pillars 

of the sustainable development. 

Integrated water management based on the principles of sustainable development, is one 

of the important national priorities. Increase investments in environmental infrastructure, 

with particular emphasis on the collection and treatment of wastewater and drinking water 

supply, constitute obligations of the country to the principles, priorities and conditions in the 

Accession Partnership laid down in Council Decision 2008/212/EC of 18 February 2008. 

Implementation of the legal requirements and achievement of the standards especially in 

regard of the UWWT Directive (91/271/EEC) and Drinking Water Directive (98/83/ɽʉ) is a 

huge challenge for the country as far as investments are concerned. In this regard in 

Macedonia only 15% of the country is covered with WWTP (mechanical and biological). 

Bigger cities still discharge untreated waste water directly to water bodies. 
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On September 2014 the Kick of Meeting was organized with the main aim to introduce and 

inform relevant stakeholders and general public with the main project activities, goals to be 

achieved taking into consideration environmental protection.  

The Public debate related to the recommended solutions for wastewater and sludge 

treatment took place on 30th of October 2015. The main aim of this debate was to introduce 

the beneficiary, relevant stakeholders, NGOôs and general public with the pros and cons of 

the recommended solutions, including the impact on the environment. Discussions were 

mainly oriented towards environmental protection.  

1.3 Project objectives 

The project area covers 9 of 10 municipalities in the City of Skopje. Municipality of Saraj is 

excluded as several small WWTP are planned for construction in this municipality. Currently 

one WWTP is under construction that will improve the quality of river Treska being one of the 

main tributaries of Vardar River. In the north, part of the Municipality of Gorce Petrov small 

WWTP is also under construction and in the settlement Dracevo the existing WWTP should 

be reconstructed. On the other hand, municipality of Sopiste will be included in the project as 

the newly constructed collection system will be connected to the one of the main collectors. 

Population projections to the target year 2045 are prepared based on the last census 2002 

(506,926 inhabitants) and population projections for the period 2012/2013 provided by the 

State Statistical Office. With the adopted average rate of population growth of 0.50% per 

year, population number will reach 588,000 by 20130 and 633,700 by 2045. Population to be 

served with the WWTP in 2030 amounts to 490,000 and 518,000 in 2045. Besides, the 

WWTP will accept the sludge generated from 30,000 inhabitants in 2020, and it will be 

reduced in 2045 to 12,700. Industries within the project area providing appropriate effluent 

quality in the sewerage system according to national standards will also use wastewater 

services. Other industries should provide their own treatment prior to discharging in the 

recepients. 

The design horizon for the Study in the first phase of the project implementation will be the 

year 2030. Secondary treatment will be provided to the diverted wastewater flow to the plant, 

with special consideration to: sludge by-product disposal, optimization of energy 

consumption and air quality protection against possible emissions from the plant. Tertiary 

treatment with the reduction of Nitrogen & Phosphorous concentrations in the treated 

effluent is foreseen at the second stage of the project, by 2045. The treated effluent will be 

discharged into the Vardar River which is expected to be declared as a sensitive area in the 

future.  

The 2045 horizon will also be the target year for taking a decision regarding the provision of 

an appropriate physical and chemical treatment for the storm water drainage flow which may 

remain entering the wastewater collection system of the served area in rainy periods. The 

presence of such additional flow in the future will depend on the progress to be achieved for 

the provision of an adequate separation between the collected sewage flow and storm water 

drainage flow along the existing sewer collection system. 

The main aim of the Study is to provide optimal and sustainable solutions for the water line 

and sludge line that will achieve the standards of the Urban WWTP Directive and standards 

for elimination of sludge. On long-term basis, this will ultimately improve the Vardar river 

quality. Implementation of the project will provide positive impacts on the quality of life, and 

achievement of better socio-economic climate as base for improvement of the economic 
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standard, new employment for the local population, better condition for foreign investments 

in the country.  

 

1.4 OTHER DEVELOPMENT PROJECTS IN THE PROJECT AREA  

In parallel with the investment measure for construction of the WWTP for the City of Skopje 

the project for improvement of the wastewater collection system in the City of Skopje 

cofinanced by IPA Funds is underway. The project area covers the city district from where 

wastewater by gravity is conducted to the future WWTP. With the construction of left main 

collector and right main collector on river Vardar wastewater will be conducted to the WWTP. 

Also, it is planned to divide the storm. water from the communal wastewater and continuation 

of construction of a separate storm water system in the City of Skopje. 

 
Picture 1. Overall layout of the left and right collector system on river Vardar 

1.5 EIA procedure  

In the Law on Environment (O.G. No. 53/05 81/05, 24/07, 159/08, 83/09, 48/10, 124/10, 

51/11, 123/12, 93/13, 187/13 and 42/14), in which the requirements of the EU Directive for 

EIA are transposed (85/337/ɽɽʂ), the procedure for Environmental Impact Assessment is 

defined. 

The Decree determining the projects and the criteria based on the need to implement the 

procedure for assessment of environmental impact (O.G. No. 74/05,109/09 and 164/12) 

gives the list of projects subject to the environmental impact assessment procedure. 

The project of Construction of waste water treatment plant for the City of Skopje falls under 

the Annex I paragraph 11 of the Decree: ĂWastewater treatment plants for waste water, with a 

capacity over 10,000 p.e.ò, i.e. ï projects that require the preparation of an EIA Study. 

The main objective of the EIA study is to determine the possible impacts of the project on 



ESIA Study of the project to Finance, Build and Operate a WWTP in the City of Skopje 

 

19 
 

construction of the WWTP Skopje on the environment and determine appropriate 

mitigation measures during construction, operation and closure of the station. 

The procedure for conducting an EIA Study is shown on the following diagram. 

 

 

 

 

 

 

 

 

 

LETTER OF INTENT for project implementation 

DETERMINING NECESSITY for conducting ESIA 

DETERMIINIG SCOPE of ESIA 

PREPARATION OF ESIA 

DECISION: with which is expressed concent or rejection of 

the request for project implementation 

REPORT ON THE SUITABILITY OF ESIA 

PUBLIC DEBATE 

PUBLIC 

PARTICIPATION 

 
Picture 2.EIA Procedure  
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2 LEGAL AND ADMINISTRATIVE FRAMEWORK 

The Constitution of R.M provides the basic principles of environmental protection, and sets 

this issue as high priority. The Constitution stipulates that one of the basic principles of 

fundamental values is regulation and humanization of space, the protection and 

improvement of the environment and nature. Also, one of the fundamental freedoms and 

human rights is the right to a clean and healthy environment, but it is also the obligation of 

the citizens to promote and protect the environment, while the country is obliged to provide 

the exercise of this guaranteed right of the citizens (Article 43). 

The key national legislation, EU directives and international standards relevant to the 

preparation of the study to assess the environmental impact of the implementation of the 

Project ñStudy to finance, build and operate a WWTP for the City of Skopjeò are presented in 

table 1. 

The contents of the EIA study was prepared in accordance with the national legislation and 

EU guideline for preparation of EIA (JASPERS Sectoral Guidences for WWTP and 

Incineration). In order to assess the environmental impact from construction of the 

infrastructure for wastewater treatment in the City of Skopje, description is provided for:  

Â Legislation (EU legislation and national legislation) relevant to this project; 

Â Project location for construction of the treatment plant; 

Â The proposed project; 

Â Main alternatives considered; 

Â Existing environmental situation; 

Â Significant impact on the mediums and environmental areas as well as socio-

economic impacts. Mitigation and elimination measures are defined, based on 

the identified environmental impacts; 

Â Management Plan and Environmental Monitoring Program, aimed at assessing 

the degree of realization of the project and the effects of the implementation of 

the measures to mitigate the impacts. 
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Table 1. Legal Framework 

Aspects of the 

environment/society 

Relevant National Legislation, 

Regulations, Decrees, Rulebooks 

Relevant EU legislation / Best Practices / 

Experiences 

General 

Â Constitution (O.G. of RM No. 52/91, 01/92, 31/98, 91/01, 84/03 and 

107/05); 

Â Law on Local Government (O.G. No. 5/2002); 

Â Law on Construction (O.G. No. 130/2009, 124/10, 18/11, 36/11, 

54/11, 13/12 and 144/12); 

Â Law on general administrative work (O.G. No. 38/2005); 

Â Law on Agricultural Land (O.G. No. 25/1998; 18/1999; 02/2004); 

Â Law on Financing of Units of Local Government (O.G. No. 61/2004, 

96/2004, and 67/2007); 

Â Expropriation Law (O.G. No. 33/1995, 20/1998, 40/1999, 31/2003 

and 46/2005); 

Â Law on Forests (O.G. No. 64/2009, 24/2011 and 53/2011); 

Â 1996/82/EC: Council Directive on the 

prevention and control of major accidents in 

the presence of dangerous substances 

SEVESO-II; 

Â 2008/1/EC: Council Directive of January 

2008 concerning integrated pollution 

prevention and control of pollution; 

Procedure for EIA 

Â Law on Environment (O.G. No.53/05, 81/05, 24/07, 159/08, 83/09, 

48/10, 124/10, 51/11, 123/12 , 93/13, 187/13 and 42/14); 

Â Decree determining the projects and the criteria on the basis of 

which it is needed to implement the EIA (O.G. No. 74/05, 109/09 

and 164/12); 

Â Rulebook on the information contained in the notification of the 

intention to implement the project and the procedure for 

determining the need for impact assessment of the project on the 

environment (O.G. No. 33/06); 

Â Rulebook on the content of the publication of the notice of intention 

to implement the project, the decision on the need to assess the 

impact of the project on the environment, the study to assess the 

impact of the project on the environment, the report on the 

adequacy of the assessment study impact of the project on the 

environment and the decision to approve or reject the project 

implementation, as well as methods of public consultation (O.G. 

No. 33/06); 

Â Rulebook on the requirements to be fulfilled by the study to assess 

the impact of the project on the environment (O.G. No. 33/06); 

Â EIA Directive (85/337/EEC), in force since 

1985 and applies to defined public and 

private projects in Appendix 1 (mandatory 

EIA procedure) and Appendix 2 

(discretionary right of Member States). This 

Directive was amended three times, in 1997, 

2003 and 2009, and in the Macedonian 

legislation is transposed in Chapter XI of the 

Law on Environment and relevant 

regulations. 

Â Directive 2011/92/EU, last modified in 2014 

by Directive 2014/52/EU  

Â EU Instructions for EIA; 

Â Experience and recommendations of other 

countries for EIA; 

Â JASPERS guidelines. 
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Â Rulebook on the form, content, procedure and manner of 

preparation of the report on the adequacy of the study for 

assessment of the project on the environment, and the procedure 

for authorization of persons from the list of experts to assess the 

environmental impact, that will prepare the report (O.G. No. 33/06); 

Â Rules of the costs for conducting the assessment of the project's 

impact on the environment by the Investor (O.G. No. 116/09). 

Access to 

information regarding 

Environment 

and public 

participation 

in the 

deciding for the 

environment 

Â Law on Environment (chapter refers to the EIA procedure and the 

cross-border context and diffusion of information, public 

participation and access to justice requirements) (O.G. No. 53/05, 

81/05, 24/07, 159/08, 83/09, 124/10, 51/11); 

Â Espoo Convention was ratified by Macedonia (O.G. No. 44/99); 

Â The Aarhus Convention was ratified by Macedonia (O.G. No. 

40/99). 

Â Directive on access to environmental 

information (2003/4/EC); 

Â Directive on public participation in 

connection with the preparation of certain 

plans and programs relating to the 

environment and amending with regard to 

public participation and the directives of the 

Council on access to justice 85/337/EEC and 

96/61/EC (2003/35/EZ); 

Â Council Directive 2001/42/EC of 27 June 

2001 on the assessment of the effects of 

certain plans and programs on the 

environment; 

Â Convention on Environmental Impact in a 

Transboundary Context (Espoo, February 

1991); 

Â Convention on Access to Information, Public 

Participation in Decision-making and Access 

to Justice courses in Environmental Matters 

(Aarhus Convention, June 1998); 

Water 

 

Â Law on Waters (O.G. No. 87/08, 6/09, 161/09, 83/10, 51/11, 44/12, 

23/13, 163/13 and 180/14); 

Â Law on Water Economy (O.G. No. 85/03, 95/05, 103/08); 

Â Law on the supply of drinking water and disposal of urban waste 

water (O.G.N. 68/04, 28/06, 103/08, 17/11, 18/11, 54/11 and 

163/13); 

Â Decree on water classification (O.G. No. 18/99); 

Â Water Framework Directive (2001/60/E3), as 

amended by Decision 2455/2001/EC and 

Directive 2008/32/EC, 2008/105/EC, 

2009/31 / EC and 2013/39/EC; 

Â Directive on treatment of urban waste water 

(91/271/EEC) in addition to Directive 

98/15/EC and Regulation (E3) 1882/2003 

and EC 1137/2008 and Decision 
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Â Decree on categorization of watercourses, lakes, reservoirs and 

groundwater (O.G. No.18 / 99 and 71/99); 

Â Rulebook on the content and manner of preparation of plans for 

river basin management (O.G. No.148/09); 

Â Rules on the methodology for assessment of river basins (O.G. No. 

148/09); 

Â Rulebook on the requirements for collection, disposal and 

treatment, the manner and conditions for design, construction and 

exploitation of systems and plants for purification of urban waste 

waters, as well as technical standards, parameters standards and 

emission standards for quality of pre-treatment, disposal and 

purification of waste waters, taking into account the load and the 

method of treatment of urban waste waters discharged into 

sensitive Fields of discharge of urban waste water (O.G. No. 73/11)  

Â Rulebook on the conditions, manner and maximum allowable 

concentrations of values and parameters of treated wastewater for 

re-use (O.G. No. 73/11); 

Â Rulebook on the conditions, manner and emission limit values for 

discharges of wastewater in their treatment, the method of their 

calculation, taking into account the specific requirements for the 

protection of the protection zones (O.G. No. 81/11); 

Â Rulebook on the methodology, reference measurement methods, 

manner and parameters for monitoring of wastewater, including 

sewage sludge from the treatment of urban waste water (O.G. No. 

108/11); 

Â Rulebook on hazardous and harmful substances and their emission 

standards that can be discharged into the sewer or drainage 

system, in surface or underground water bodies as well as coastal 

lands and wetlands (O.G. No.108/11); 

Â Rulebook on the transmission of information from the monitoring of 

wastewater discharged, and the form and content of the form for 

submission of data (O.G. No. 108/11); 

Â Rulebook on the form and content of the application for non-

issuance of a license or failure to issue a decision rejecting the 

application for a license to discharge (O.G. No. 129/11); 

93/481/EEC; 

Â Directive on nitrates (91/676/EEC) as 

amended by Council Regulation EC 

1882/2003 and EC 1137/2008; 

Â Directive 2008/105/EC on environmental 

quality standards in the field of water policy; 

Â Directive on the protection of groundwater 

against pollution and deterioration 

(2006/118/EC); 

Â Directive 2006/11/EC on pollution caused by 

certain dangerous substances discharged 

into the aquatic environment; 

Â Directive 76/464/EEC on the discharge of 

dangerous substances into water, the 

legislation oriented to the control of 

emissions;  

Â Directive 80/68/EEC on the protection of 

groundwater from pollution caused by certain 

dangerous substances; 

Â Directive 86/278/EEC on the protection of 

the environment, especially the soil when 

using sludge in agriculture; 

Â Directive on the quality of water intended for 

consumption by people (Directive on drinking 

water) (98/83/E3), as an amendment to 

Regulation (EC) 1882/2003 and 1882/2003 

and EC Decision 95/337/EC. 
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Â Rulebook on the criteria for determining the areas vulnerable to 

discharges of urban waste water (O.G. No. 131/11); 

Â Rulebook on the manner and procedure for the use of sludge, the 

maximum values of concentrations of heavy metals in the soil in 

which the sludge is used, values of concentrations of heavy metals 

in the sludge in accordance with its purpose and the maximum 

annual quantities of heavy metals that can be put in the soil (O.G. 

No. 73/11); 

Â Rulebook on the manner and procedure for the use of sludge, the 

maximum values of concentrations of heavy metals in the soil in 

which the sludge is used, values of concentrations of heavy metals 

in the sludge in accordance with its purpose and the maximum 

annual quantities of heavy metals that can be put in the soil (O.G. 

No. 73/11). 

Waste management 

Â Law on Waste Management (O.G. No. 68/04, 71/04,107/07, 

102/08, 134/08, 124/10, 51/11, 123/12, 147/13, 163/13 and 27/14); 

Â Law on Ratification of the Basel Convention on the Control of 

Transboundary Movements of Hazardous Wastes and Their 

Disposal (O.G. No. 48/97); 

Â Law on management of electrical and electronic equipment and 

waste from electrical and electronic equipment (O.G. No. 6/12 and 

163/13); 

Â Law on Management of Batteries and Accumulators and Waste 

from Batteries and Accumulators (O.G. No. 140/10, 47/11, 148/11, 

39/12 and 163/13); 

Â Law for menagment of packaging and waste packaging (O.G. 

No.161/09); 

Â List of types of waste (O.G. No. 100/05); 

Â Rulebook on Procedures and manner of collection, transportation, 

processing, storage, treatment and disposal of waste oils, the 

manner of keeping records and submission of data (O.G. No. 

156/07 and 109/14); 

Â Rulebook on emission limit values during waste incineration and 

combustion processes, conditions and manner of work for 

installations for incineration and combustion. (O.G. No.123/09 

Â Waste Framework Directive (2006/12/EC); 

Â Hazardous Waste Directive (91/689/EEC); 

Â Directive on waste oils (75/439/EEC); 

Â Decision 2000/532/EC establishing a list of 

wastes; 

Â Directive 86/278/EEC on the protection of 

the environment, especially the soil when 

using sludge in agriculture. 
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Â Rulebook on the form and content of the application and the license 

for the use of sewage sludge as well as the issuance of the license 

for the use of sewage sludge (O.G. No. 60/11); 

Â Rulebook on the form, content, and manner of submission of data 

and the type of information using sludge from the treatment of 

urban waste water in accordance with its purpose, treatment, 

composition and location of its use (O.G. No. 60/11); 

Â Rulebook on common rules for municipal and other non-hazardous 

waste (O.G. No. 147/07); 

Â Rulebook on the form and content of the application for non-

issuance of a license or failure to issue a decision rejecting the 

application for a license for collection and transportation of 

municipal and other types of non-hazardous waste (O.G. No. 

146/11); 

Â Rulebook on the form and content of the permit for collection and 

transportation of hazardous waste (O.G. No. 118/10); 

Â Rulebook on the form and content of the application for permit for 

processing, treatment and/or storage of waste, the form and 

content of the license and the minimum technical requirements for 

the activity of processing, treatment and/or storage of waste (O.G. 

No. 23/07, 76/07, 122/08, 126/12 and 9/13); 

Â Rulebook amending the Regulation on the form and content of the 

license application and the register of issued licenses to trade with 

non-hazardous waste, manner and procedure for issuing a license, 

the manner of keeping records and the conditions on the manner of 

conducting trade activity with non-hazardous waste (O.G. No. 

55/12); 

Â Rulebook on the manner of functioning of the integrated network of 

waste disposal (O.G. No. 7/06); 

Â Rulebook on the form and content of the application, the form and 

content of the permit for collection and transportation of municipal 

and other types of non-hazardous waste and the minimum 

technical requirements for performing collection and transportation 

of municipal and other types of non-hazardous waste (O.G. No. 8/ 

06 and 133/07); 
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Â Rulebook on the amount of biodegradable components in the 

waste that can be deposited (O.G. No. 108/09 and 142/09). 

Air quality 

Â Law on air quality (O.G. No. 67/04 with amendments no. 92/07, 

35/10 and 47/11); 

Â Law on Ratification of the Framework Convention of the United 

Nations on Climate Change (O.G. No. 61/97); 

Â Law on Ratification of the Kyoto Protocol to the Framework 

Convention of the United Nations on Climate Change (O.G. No. 

49/04); 

Â Decree on limit values of levels and types of pollutants in ambient 

air and alert thresholds, deadlines for reaching the limit values, 

margins of tolerance for the limit values, target values and long-

term goals (O.G. No. 50 / 05, and 4/13); 

Â Rulebook on quantities of limit values for the emissions of polluting 

substances in order to determine projections for a period of time 

relating to the reduction in the quantity of emissions of pollutants 

per year (O.G. No. 2/10, 156/11 and 111/14); 

Â Rulebook on methodology, manners, procedures, methods and 

means to measure emissions from stationary sources (O.G. No. 

11/12); 

Â Rulebook on limit values for permissible emission levels and types 

of pollutants in waste gases and vapours emitted from stationary 

sources into the air (O.G. No. 141/10); 

Â Rulebook on the methodology for inventory and determining the 

level of emissions of pollutants into the atmosphere in tonnes per 

year for all activities, and other data for the submission of a 

monitoring program of air in Europe (EMEP) (O.G. No. 142/07); 

Â List of zones and agglomerations for ambient air quality (O.G. No. 

23/09) 

Â Rulebook on quantities of limit values of emissions of polluting 

substances in order to determine projections for a period of time 

relating to the reduction in the quantity of emissions of pollutants 

per year (O.G. No. 2/10); 

Â Rulebook on quality of liquid fuels (O.G. No. 88/07, 91/07,97/07, 

105/07, 15/08, 78/08, 156/08 and 81/09); 

 

Â Framework Directive on ambient air quality 

(2008/50/E3); 

Â Directive on limit values for benzene and 

carbon monoxide in ambient air 2000/69/Eɿ; 

Â Directive 2002/3/EC on ozone in ambient air; 

Â Directive 1999/30/EC on limit values for 

sulphur dioxide, nitrogen dioxide and 

nitrogen oxides, suspended solids and lead 

in ambient air; 

Â Directive 2004/107/EC relating to arsenic, 

cadmium, mercury, nickel and polycyclic 

aromatic hydrocarbons in ambient air. 
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Â Rulebook on the content and method of transmission of data and 

information on the situation in the management of air quality (O.G. 

No. 138/09); 

Â When implementing the project, it should be taken into account, the 

findings of the National Plan for Ambient Air Protection in the 

Republic of Macedonia for the period 2013-2018 year (O.G. No. 

170/12). 

Noise and Vibrations 

Â Law on the Protection of the Environment from noise (O.G. No. 

79/07, 124/10, 47/11 and 163/13); 

Â Rules for the application of noise indicators, additional noise 

indicators, the method of measuring the noise assessment 

methods with indicators of noise in the environment (O.G. No. 

107/08); 

Â Regulation on limit values of the noise level in the environment 

(O.G. No. 147/08); 

Â Rulebook on conditions for the necessary equipment that 

authorized professional organizations and scientific institutions and 

other legal entities and individuals should possess to perform 

specified duties to monitor noise (O.G. No. 152/08); 

Â Rulebook on specific types of noise sources and conditions to meet 

the plants, equipment, installations and devices used in open space 

in terms of emitted noise standards for noise protection (1) (O.G. 

No. 142/13); 

Â Rules of the locations of measuring stations and measuring points 

(O.G. No. 120/08); 

Â Decision on determining in which cases and under what conditions 

is considered that the peace of citizens is disturbed from harmful 

noise (O.G. No. 1/09). 

 

Â Directive 2002/49/EC on the assessment 

and management of environmental noise; 

Â Directive 2000/14/EC on noise emissions 

from outdoor equipment. 

Protected Areas and 

Biodiversity 

Â Law on Nature Protection (O.G. No. 67/06, 14/06, 84/07, 35/10, 

47/11, 148/11, 59/12, 13/13, 163/13, 27/14 and 41/14); 

Â Legal acts for proclamation of protected areas in accordance with 

the Law on Nature Protection; 

Â Law on Ratification of the Bonn Convention on the Conservation of 

Migratory Species of Wild Animals (O.G. No. 38/99); 

Â Law on Ratification of the Berne Convention on the Conservation of 

Â Directive 92/43/EEC on the conservation of 

natural habitats and of wild fauna and flora; 

Â Directive 2009/147/EC on the conservation 

of wild birds; 

Â Convention on Biological Diversity (Rio de 

Janeiro) in 1992; 

Â Convention on the Conservation of Migratory 
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European Wildlife and Natural Habitats (O.G. No. 49/97); 

Â Law on Ratification of the Convention on International Trade in 

Endangered Species of Wild Fauna and Flora - CITES Convention 

(O.G. No. 82/99); 

Â Law on ratification of the London Agreement on the Conservation 

of Bats in Europe (O.G. No. 38/99); 

Â Decree on the ratification of the Convention for the protection of 

wetlands of international importance for the protection of aquatic 

birds (RAMSAR) (O.G. No. 9/77). 

Species of Wild Animals (Bonn), 1979; 

Â Convention on Wetlands of International 

Importance, especially as wetlands 

(Ramsar), 1971; 

Â Convention on the protection of wild flora 

and fauna in Europe and Natural Habitats 

(Bern), 1972; 

Â Convention on International Trade in 

Endangered Species of Wild Fauna and 

Flora (Washington-CITES Convention), 1973  

Â Agreement on the Conservation of Bats in 

Europe (London), 1991. 

Protection of soil 
Soil protection in Republic of Macedonia is regulated by the application of laws and regulations relating to the environment, 

water, nature, forests, waste and construction. 

Protection of Cultural 

Heritage 

Â Law on Protection of Cultural Heritage (O.G. No. 20/04, 71/04, 

115/07, 18/11, 148/11, 23/13, 137/13, 164/13, 38 /14 and 34/14); 

Â Law on Ratification of the Framework Convention of the Council of 

Europe of the importance of cultural heritage in the society (O.G. 

No. 25/11); 

Â Law on Ratification of the Convention for the Safeguarding of the 

Intangible Cultural Heritage (O.G. No. 59/06). 

Â Convention on the Protection of the World 

Cultural and Natural Heritage, UNESCO, 

1972. 

Health and Safety and 

Health at Work 

Â Law on Health Protection (O.G. No. 43/12, 145/12, 87/13, 164/13, 

39/14, 43/14 and 132/14); 

Â Law on Safety and Health at Work (O.G. No 92/07, 136/11, 23/13, 

25/13, 137/13, 164/13 and 158/14); 

Â Decree on the type, method, volume and pricing of medical 

examinations of employees (O.G. No. 60/13 and 168/14); 

Â Rulebook on minimum requirements for safety and health of 

employees at work (O.G. No. 154/08); 

Â Rulebook on personal protective equipment used by workers at 

work (O.G. No. 116/07); 

Â Rulebook for Safety and Health at Work on equipment for work 

(O.G. No.116 / 07); 

Â Rulebook on safety and health at work of employees at risk of 

noise (O.G. No. 21/08). 

Â Framework Directive on Safety and Health at 

Work (89/391 / EEC); 

Â Directive 89/654/EEC on the minimum 

requirements for safety and health in the 

workplace; 

Â Directive 2009/104/EC on the use of work 

equipment; 

Â Directive 89/656/EEC on the use of personal 

protective equipment; 

Â Directive 89/654/EC on the basic 

requirements to meet the workspace. 
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2.1 Findings of the Gap Analysis - Updated information on Legal and Policy Requirements 

Overview of Applicable National Requirements 

Implementation of the Project requires compliance with the provisions of relevant local legislation on E&S issues, as elaborated in the 

table below. 

Table 2. Overview of National Requirements Relevant to the Project 

Issue  Summary of national requirements 

Spatial planning In FYR of Macedonia, spatial planning is regulated by the Law on Spatial and Urban Planning1. It defines that a General 

Urban Plan (GUP) for cities must be adopted, followed by Detailed Urban Plans (DUP) adopted by municipalities. 

Note: The GUP for the City of Skopje has been adopted. Two DUPs for the WWTP area (i.e. for urban quarter NE 11 

and for NE 12 in the Municipality of Gazi Baba) are yet to be prepared and adopted by the Municipal Council.  

The preparation of DUP follows these steps: 

Â The DUP developer (i.e., Municipality) must request from MoEPP to define the conditions and instructions for urban 

planning based on higher level spatial documents, after which the Draft DUP is prepared and disclosed to the public 

and professional associations, and public hearings are held.  

Â The Municipality is also required to request the opinions of other involved governmental and local institutions on the 

Draft DUP.  

Â The Draft DUP is sent for approval to the Ministry of Transport and Communication, after which it is adopted by the 

municipal council.  

SEA procedure The development of DUPs can also include the development of Strategic Environmental Assessments (SEA). It can be 

decided by MoEPP that a SEA is not necessary if a SEA has already been developed for the City level spatial plan. 

The procedure is regulated by the Law on Environment2and its bylaws3. It consists of: 

                                                
1 O.G. of FYR Macedonia, No. 51/05, with the latest amendments in 163/16 
2 O.G. of FYR Macedonia No. 53/05, with the latest amendments in 99/18 
3Decree on Strategies, Plans and Programs Subject to Mandatory Procedure for Assessment of Their Impact on the Environment and Human Health (O.G. of FYR Macedonia, No. 
153/07, 45/11); Ordinance on the Form, Content and Application for the Decision to Conduct SEA (O.G. of FYR Macedonia No. 122/11); Decree on the Content of SEA Report (O.G. of 
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Issue  Summary of national requirements 

Â The municipality asks the MoEPP whether a SEA is necessary,  

Â If a SEA is necessary, the SEA report is prepared by a licensed SEA expert, 

Â The Municipality organises public consultations on SEA report, 

Â The SEA report is sent to MoEPP for approval. 

EIA procedure  Construction of WWTPs with a capacity over 40,000 PE is subject to mandatory EIA procedure at national level, as required 

by theLaw on Environment, the Decree on Determining Projects Which Require an EIA Procedure4, and the Rulebook on 

Requirements That Must Be Fulfilled in the EIA Study5. 

National EIA procedure for large scale projects: 

Â The Investor submits a notification on its intention to implement the project to MoEPP  

Â MoEPP undertakes EIA screening and determines the scope of the EIA study 

Â An EIA expert authorised by MoEPP prepares the EIA Study 

Â The City of Skopje organises public disclosure and public consultations ï the EIA Study is made available to the public, 

and a copy is sent to relevant authorities and other interested parties, allowing 30 days for receiving comments, after 

which the City organises a public hearing as close as possible to the project location, and invites the public to engage in 

consultations via printed (or electronic) media/radio/TV. The public needs to be informed about the public consultations 

at least 15 days in advance 

Â MoEPP decides whether the EIA study is adequate and issues its approval or rejection of the study. 

According to Rulebook on Requirements That Must Be Fulfilled in the EIA Study, the EIA study must have the following 

chapters: 

                                                                                                                                                                                                                    
FYR Macedonia, No. 153/2007); and Decree on Public Participation in the Process of Preparation of Environmental Regulations, Plans and Programs (O.G. of FYR Macedonia, No. 
147/08, 45/11). 
4O.G. of FYR. Macedonia No. 74/05, with the latest amendments in 202/2016 
5O.G. of FYR. Macedonia No. 33/06 
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Issue  Summary of national requirements 

Chapter 1 Introduction 

Chapter 2 Legal & Policy Requirements 

Chapter 3 Project Description & Consideration of Alternatives 

Chapter 4 Assessment Methodology & Scoping Assessment 

Chapter 5 Baseline E&S Conditions 

Chapter 6 Potential E&S Impacts 

Chapter 7 E&S Mitigation Measures and Residual E&S Impacts 

Chapter 8 E&S Management & Monitoring 

Chapter 9 Analysis of Technical Insufficiency & Need for Update of the Study 

Chapter 10 Conclusion  

Chapter 11 Non-Technical Summary (NTS). 

National EIA procedure for small scale Projects: 

During the screening phase, if MoEPP decides that an EIA procedure is not obligatory (for small-scale projects such as 

construction of sewage systems), the investor develops an EIA Report instead of a full EIA study. 

Three bylaws regulate such projects:  

Â Rulebook on the List of Projects for which an EIA Report is Prepared, and Approved by MoEPP6 

Â Rulebook on the List of Projects for which an EIA Report is Prepared, and Approved by the Municipal or City Mayor7 

Â Rulebook on the Form and Content of EIA Reports, and the Procedure for Adoption8. 

                                                
6 O.G. of FYR Macedonia No. 36/12 
7 O.G. of FYR Macedonia No. 41/12 
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Issue  Summary of national requirements 

The wastewater collectors on the right and left side of the Vardar River belong to this group of projects for which EIA Reports 

should be prepared. 

For the left and right sewage collector, two separate EIA Reports were prepared, and approved by the City of Skopje 

in May 2015 and June 2016 respectively. The siphon was approved as part of the EIA Report for the left collector.   

IPPC Permit The Decree for Determination of Activities of Facilities for which an IPPC Permit is Needed9 regulates the issuing of the IPPC 

permit. The IPPC permit can be of an "A" or "B" type  based on the capacity / activity of the facility for which the IPPC permit 

is required.  

Under the Decree, the WWTP for the City of Skopje is not required to obtain an IPPC permit, whereas incineration of 

waste (hazardous waste or municipal waste) is an activity for which the permit is needed.  

The Decree lists three types of waste management facilities for which the IPPC ñAò type permit is obligatory: 

Â facilities for landfilling, recycling and/or incineration of hazardous waste with a capacity of above 10 t/day; 

Â facilities for incineration of municipal waste with a capacity of above 3 t/h; 

Â facilities for landfilling of non-hazardous waste with a capacity above 50 t/day.  

The Decree also stipulates that an IPPC ñBò type permit is obligatory for all facilities for landfilling, recycling or incineration of 

hazardous waste, incineration of municipal waste, and landfilling of non-hazardous waste that do not belong to the above list. 

The FS and ESIA Study for WWTP estimate that daily amount of primary sludge is around 22 t for primary sludge 

and 26 t of secondary sludge, that will lead to generation of 106 t of ash weekly. Currently, there is a lack of 

information about the hazardous/non-hazardous characteristics of sludge from the planned WWTP. It will be 

necessary to perform laboratory testing of sludge to have indication of the sludge quality in terms of its hazardous 

characteristics. After that, the City of Skopje will need to consult with the MoEPP to decide if an IPPC permit is 

needed and which type.  

Public Public consultations are required by the local legislation within the procedure for developing of spatial planning 

                                                                                                                                                                                                                    
8 O.G. of FYR Macedonia No. 123/12 
9O.G. of FYR Macedonia No. 89/05 
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Issue  Summary of national requirements 

consultations documentation, and conducting the EIA and SEA procedure. 

Public consultations for spatial planning documents:Procedure for public participation must be ensured during all stages of 

development of spatial planning documents at all administrative levels in FYR Macedonia. In addition, spatial planning 

documents must contain evidence of public consultations, such as minutes from public hearings, etc. 

Public consultations for EIA procedure: described above under item ñEIA Procedureò. 

Public consultations for SEA procedure: described above under item ñSEA Procedureò. 

In addition, procedures related to environmental information disclosure are further elaborated in the Law on 

Environmentwhich stipulates that every interested party should have adequate access to information regarding the 

environment at the disposal of public authorities, including information on hazardous materials and activities in their 

communities, and be enabled to participate in the decision making process. Regulatory bodies and governments are obliged 

to encourage public awareness and participation, facilitate access to information, judicial and administrative procedures, as 

well as to registers of installations and polluter facilities to be constructed in the future.  

Furthermore, FYR Macedonia is a signatory of the Aarhus Convention on Access to Information, Public Participation in 

Decision Making and Access to Justice in Environmental Matters and the  

Espoo Convention. 

For the WWTP project, public consultations were organised both during the SEA procedure for GUP for City of 

Skopje and disclosure of ESIA Study for WWTP.  

WWTP design Design provisions for WWTPs are prescribed by the Rulebook on Conditions for Collection and Treatment, Manner and 

Conditions for Designing, Construction and Operation of WWTPs, as well as Technical Standards, Parameters, Emission 

Standards and Quality Norms for Pre-treatment, Disposal and Wastewater Treatment, Taking into Consideration the Load 

and Method for Treatment of Urban Wastewater Discharged into Areas Sensitive to Discharge of Urban Wastewater10. 

The Rulebook defines that design and construction of WWTPs must be in accordance with best available techniques which 

do not lead to excessive costs, especially related to WWTP load expressed in population equivalent.  

It contains provisions on technical standards for emissions of effluent discharged from the WWTP into the recipient as well 

                                                
10 O.G. of FYR Macedonia No. 73/11 
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Issue  Summary of national requirements 

as to sensitive zones; the main parameters to be monitored for the effluent; and the referent measurement methods to be 

used for laboratory testing of certain parameters. 

Water 

classification and 

water management  

The key legal regulations in the field of water management are: 

Â Law on Water11defines the principles of sustainable water management, sustainable development of water resources, 

and protection of water against harmful impacts. It defines the general provisions for water use, etc. 

Â Law on Drinking Water Supply and Discharge of Urban Wastewater12 defines mandatory treatment of industrial 

wastewater before discharge into recipients 

Â Decree on Classification of Waterbodies13defines 5 classes of surface and groundwater according to the purpose of their 

use and degree of purity and limit values. Results from the water quality analysis of the Vardar River (2015, 2016 

and 2017) at the monitoring point Lepenec (at the inflow into the river in the west part of the City) show that the 

water quality is classified as class I and II, with the exception of two parameters: nitrites (2015 and 2016), 

cadmium ions and BOD5 (only in 2015); thus, overall water quality is class III and IV. 

Â Decree on Categorisation of Watercourses, Lakes, Accumulations and Groundwater14  defines 5 categories of 

watercourses. The quality of the Vardar River in the Skopje Region (including its tributaries in the Skopje region) 

is categorised mainly under Category III. 

Rulebook on Priority Substances and Certain Other Pollutants that May Be Discharged into the Sewage or Drainage System, 

Surface or Groundwater Bodies, and Coastal Lands and Wetlands15 defines the list of priority hazardous substances and 

other pollutants (Annex I), their emission limit standards (Annex II) by daily and monthly average and type of production 

facilities. The aim is to reduce and control priority substance emissions from industrial/production facilities into sewage or 

drainage systems or surface water bodies.  

Â Rulebook on Conditions and Emission Limit Values for Discharge of Wastewater After its Treatment and Methods of 

Calculation, Taking into Account Specific Requirements for Protection of Protected Zones16defines that limit values of 

certain parameters of the effluent discharged from industrial/production facilities into the sewage system. It also 

                                                
11O.G. of FYR Macedonia No. 87/2008, with the latest amendments in 52/16 
12O.G. of FYR Macedonia No. 68/04, with the latest amendments in 147/15 
13O.G. of FYR Macedonia No. 18/99  
14 O.G. of FYR Macedonia No. 18/99, 71/99 
15 O.G. of FYR Macedonia No. 108/11 
16 O.G. of FYR Macedonia No. 81/11  
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Issue  Summary of national requirements 

prescribes the need for signing a contract with a public enterprise for wastewater collection and treatment, and a list of 

parameters and their concentrations (especially for BOD, COD, total phosphorus, total nitrogen, sulphates and chlorides, 

etc.). 

Â Rulebook on Criteria for Determining Waterbody Zones Sensitive to Discharges of Urban Wastewater17defines the 

criteria for proclamation of waterbody zones sensitive to urban wastewater discharges, and the sensitive and less 

sensitive zones based on environmental quality standards of waterbodies, the purpose of water use, and its natural 

characteristics and properties. 

Â Rulebook on Conditions, Manner and Maximum Permissible Values and Concentrations of Parameters of Treated 

Wastewater for its Re-use18definesthat treated urban wastewater may be reused for technological purposes if the quality 

requirements are met. Such wastewater can also be re-used for irrigation, but it is necessary to monitor the quality of the 

irrigated soil and the agricultural crops produced. 

Â Rulebook on Manner and Procedure for Use of Sludge, Maximum Values of Heavy Metal Concentrations in Soil on 

Which Sludge is Used, Values of Heavy Metal Concentrations in Sludge19 defines the quality parameters of sludge if it is 

to be used for agricultural purposes; sludge to be used must not exceed the concentrations of heavy metals in the soil 

on which the sludge is applied. 

Water permits The mandatory water permits for construction and operation of WWTPs, as defined by the Law on Water, are: 

Â Water Management Consent (WMC), issued by the MoEPP for: (i) construction of new facilities, (ii) reconstruction of 

existing facilities, (iii) extension of the existing facilities located in or next to surface waters, (iv) construction of facilities 

that pass through or under surface water, and (v) facilities that are located near surface water or coastal lands, and 

which can influence the water regime.  

The WMC also contains water management conditions that must be fulfilled during construction. It is valid for 10 years. 

Documentation needed for issuing the WMC includes:  

o Request for WMC 

                                                
17O.G. of FYR Macedonia, No. 130/11   
18 O.G. of FYR Macedonia, No. 73/11  
19O.G. of FYR Macedonia, No. 73/11  
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Issue  Summary of national requirements 

o Decision on Location Conditions  

o Main design (location of the structure, hydrological bases, hydraulic calculations, object and its influence on the 

water regime).  

The request for obtaining a WMC for both the WWTP and the siphon should be submitted to the MoEPP prior to 

commencement of any construction activities, whereas WMCs were for the left and right collector were issued in 

2015 by MoEPP. 

Â Water Permit (WP) for discharge of water, use of water and operation of the WWTPis issued by MoEPP. The WP for 

discharge of water defines the emission limit values for substances/pollutants and their quantities, as well as 

environmental standards, taking into account the IPPC permit conditions for a certain installation/facility. 

The WP is valid for a maximum of 10 years, depending on the type of the facility. The permit is revoked in case construction 

does not start within two years from issuing the permit. 

Before the start of WWTP operation, a request for obtaining the WP should be submitted to MoEPP for the activities 

of treatment and discharge of wastewater (effluent). 

Other permits The Law on Construction20 defines the following mandatory permits: 

Â A Construction Permit (CP) will need to be issued for both the WWTP (by MoTC) and the siphon (by the City). The 

request for obtaining the CP includes, among other documents, the Main Design and MoEPPôs decision on approval of 

the ESIA. The CP is valid for two years, and construction works must be initiated in this period. The CP for WWTP will 

need to be obtained prior to commencement of any construction activities, whereas the CP for the left and right 

sewage collector were issued by the City of Skopje in 2017.   

Â A so-called Use and Maintenance Project will need to be prepared in line with the Law and approved for both the WWTP 

(by MoTC) and the sewage collectors/siphon (by the City) after the completion of the construction and before the 

operational phase. It contains technical, technological and functional conditions of the facilities; provisions on periodical 

monitoring of constructed facilities, equipment, devices and installations, etc. 

Â A Use Permit will need to be issued for the WWTP (by MoTC) and the collectors/siphon (by the City), after technical 

inspection to confirm whether the structure has been built in accordance with the Main Design or Design-Build Project (in 

                                                
20O.G. of FYR Macedonia No. 130/2009, with the latest amendments in 35/2018   
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Issue  Summary of national requirements 

case of any changes to the Main Design during construction). 

Air quality/air 

emissions 

The Law on Ambient Air Protection21 defines the technical conditions for prevention or reduction of emissions into the air 

originating from human activities, and regulates the planning of air quality protection, special emission sources, emission 

inventory, air quality and monitoring of air quality.  

Air emissions and monitoring of air emissions are regulated in more detail by the following by-laws:  

Â Decree on Limit Values of Levels and Types of Pollutants in Ambient Air and Alert Thresholds, Deadlines for Reaching 

the Limit Values, Margins of Tolerance for Limit Values, Target Values and Long-term Objectives22 and the Rulebook on 

Methodology, Manner, Procedure, Methods and Tools to Measure Emissions from Stationary Sources23 

Â Rulebook on Limit Values for Permitted Levels of Emissions and Types of Pollutants in Waste Gases and Vapours 

Emitted from Stationary Sources in the Air24 

Air emissions from incineration of sludge at WWTPs are considered to be emissions from stationary sources, and 

the above mentioned bylaws will need to be applied.  

Noise The Law on Protection Against Noise25 defines that noise monitoring and undertaking measures for protection against noise 

are mandatory during construction activities.  

Relevant by-laws for protection against noise are:  

Â Rulebook on Limit Values of Noise Levels in the Environment26 defines the limit values for the level of noise in the 

environment  

Â Rulebook on Locations of Measuring Stations and Measuring Points27 defines the locations of measuring stations and 

measuring points from which the influence of the sources of noise in the environment will be monitored, depending on 

the degree of noise protection, the type of activities and the sensitivity of the population (divided into 4 areas for noise 

                                                
21 O.G. of FYR Macedonia, No. 67/04, 92/07, 35/10, 47/11, 59/12, 100/12, 163/13, 44/15  
22 O.G. of FYR Macedonia, No. 50/05 and 4/13 
23O.G. of FYR Macedonia, No.  11/12 
24 O.G. of FYR Macedonia, No. 141/10 
25 O.G. of FYR Macedonia, No. 79/07, 124/10, 47/11,163/13 and 146/15 
26 O.G. of FYR Macedonia, No. 147 / 08 
27 O.G. of FYR Macedonia, No. 120/08 
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Issue  Summary of national requirements 

protection): 

o Area with the 1st degree of noise protection: tourism and recreation areas, vicinity of hospitals, national parks 

and natural reserves. 

o Area with the 2nd degree of noise protection: residential areas, vicinity of educational institutions, facilities for 

primary health care, playgrounds and public parks, etc. 

o Area with the 3rd degree of noise protection: commercial areas, areas designated for agricultural activity, etc. 

o Area with the 4th degree of noise protection: non-residential areas exclusively intended for industrial activities 

etc. 

The WWTP site is an area with the 4th degree of noise protection (70 dB during the day, and 60 dB during the night). 

Â Rulebook on Types of Special Noise Sources, and Conditions for Plants, Equipment, Installations and Devices Used in 

Open Space in Terms of Noise Emission and Noise Protection Standards28. This Rulebook will need to be applied 

during the construction of the WWTP, siphon and collectors. 

Waste 

management 

The Law on Waste Management29 is the key law that defines the principles and objectives for waste management; rights and 

obligations of legal entities; and the manner and conditions under which collection, transportation, treatment, storage, 

processing and disposal of waste can be carried out. The Law also defines the obligation of obtaining Waste Management 

Permits. 

Relevant by-laws regarding waste management are:  

Â List of Waste Types30 lists the types of waste classified according to source of generation and characteristics. 

Hazardous waste is marked in the List with an asterisk (*).  

According the List, sludge from treatment of the urban wastewater is classified as non-hazardous waste. Currently 

there is a lack of data on sludge and its characteristics that could show whether this type of waste is hazardous or 

non-hazardous.  

                                                
28 O.G. of FYR Macedonia, No. 142/13  
29 O.G. of FYR Macedonia, No. 68/04, with the latest amendments in 39/16 
30 O.G. of FYR Macedonia, No. 100/05  
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Â Rulebook on the Manner and Conditions for Waste Storage, and Conditions for Locations for Storing Waste31 defines 

waste storage conditions during construction and operation of facilities. In line with the Rulebook, contractors for 

constructing the WWTP will need to take measures during construction to adequately temporarily store and 

remove the excavated land, vegetation, and underground installations that will be moved. In addition, a Waste 

Management Plan will need to be developed for the WWTP operation phase, which will include measures for 

managing generated sludge from wastewater treatment, as well as all other waste types generated. 

Â Rulebook on the Content and Manner of Keeping Records in the Waste Registry32 and the Rulebook on the Form and 

Content of Records on Waste Treatment, the Form and Content of Forms for Identification and Transport of Waste, and 

the Form and Content of Annual Reports on Waste Management33 describe the structure and type of data that need to 

be included in the annual reports submitted by legal entities dealing with waste to MoEPP. 

Nature protection The Law on Nature Protection34defines categories of protected areas, habitats and ecologically important areas, relevant 

bodies for nature protection, general conservation measures for protection of biodiversity and ecosystems, the establishment 

of Natura 2000, as well as the development and adoption of the Red List of Flora and Fauna in FYR Macedonia.  

Six categories of protected areas are defined (in line with IUCN categorisation): 

Ia. Strict Nature Reserve 

Ib. Wilderness Area 

II. National Park 

III. Natural Monument 

IV. Nature Park 

V. Protected landscape 

VI. Multipurpose Area 

                                                
31 O.G. of FYR Macedonia, No. 29/07 
32 O.G. of FYR Macedonia, No. 39/09  
33 O.G. of FYR Macedonia, No. 7/06 
34O.G. of FYR Macedonia, No. 67/06, with the latest amendments in 146/15 
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The locality of ñOstrovoò in the settlement of Trubarevo was proclaimedas a protected ñMonument of Natureò in 

1976, by a Resolution of the City Assembly. Under the above mentioned Law, a revalorisation/revaluation study 

must be prepared for every protected area proclaimed during the Yugoslav era, in order to determine the current 

state of its natural values and the need for protection. In 2009, the Government of FYR Macedonia initiated the 

process of revalorisation. In 2010, the Proposal of the Law on Designation of the Protected area - Integral Area of 

Ostrovo, Arboretum and Ezerce(within Arboretum) was suggested to the Government. Based on information 

provided by a MoEPP representative while working on this Study, the Proposal was rejected due to the fact that the 

Faculty of Forestry does not have the capacity to manage the new protected area. 

Labour and 

employment 

All issued related to employment are defined in line with the Law on Labour35. The provisions of the Law are in line with ILO 

conventions related to forced labour, discrimination, child labour, and equal remuneration, freedom of association, right to 

organise and collective bargaining.  

During all project phases, both the Company and the contractors are required to implement the provisions of this 

Law. 

OHS OHS in FYR Macedonia is well regulated by a set of national laws and by-laws. 

The Law on Safety at Work36 is the key law that defines measures and obligations in the field of OHS. Its by-laws include:  

Â Rulebook on Preparation of the Health and Safety Statement37 defines mandatory health and safety statements for each 

workplace; engagement of an authorised H&S officer and official medical institution; adopting fire protection, first aid and 

evacuation measures; providing trainings on first aid, fire protection, rescue and evacuation; providing periodical medical 

examinations for staff. 

Â Regulation on PPE38defines mandatory provision of PPE for workers. 

Â Regulation on Use of Work Equipment39defines mandatory periodical testing of work equipment. 

Â Regulation on OHS in Use of Work Equipment40defines that adequate and safe work equipment must be available to 

                                                
35 O.G. of FYR Macedonia, No. 62/05, with the latest amendments in 27/16   
36 O.G. of FYR Macedonia, No. 92/07, with the latest amendments in 30/2016 
37 O.G. of FYR Macedonia, No. 07/08,  
38 O.G. of FYR Macedonia, No. 116/07  
39 O.G. of FYR Macedonia, No. 116/07 
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workers; employers must take measures to minimise risks, including providing appropriate notices and written guidelines 

for workers, as well as providing training on risks. 

Â Regulation on Minimum OHS Requirements in Temporary Mobile Sites41 defines the obligation of contractors to develop 

an OHS Plan. 

Â Regulation on Minimum OHS Requirements at Workplaces42 defines the following obligations of employers: providing 

clear routes to emergency exits; carrying out technical maintenance of the workplace, equipment and devices; keeping 

the workplace, equipment and devices at an adequate level of hygiene; providing first aid rooms fitted with essential first 

aid installations and equipment; taking into consideration the needs of disabled workers.   

Â Regulation on Form and Content of Report on Start of Work Activities43 defines that contractor are required tonotify the 

State Labour Inspectorate about the construction site, 

Â Regulation on Health and Safety of Workers Exposed to Noise Pollution44 defines mandatory measurement of noise 

levels at workplaces, prohibits work on locally recognised days of rest, outside of the normal working hours or in extreme 

weather conditions.  

Â Regulation on OHS Signs45defines mandatory health and safety signs for any hazardous work activities and providing 

suitable instructions to workers. 

The Company will require from contractors, through the public procurement procedure, to comply with the legal 

requirements on OHS during construction works. In addition, safety during construction works and documentation 

needed at construction sites are regulated by the Law on Constructionwhich states that Contractors must 

implement measures for protection and safety at construction sites. 

Community health 

and safety 

The Law on Health Protection46prohibits any activities which may endanger human life, and is the basis for existence of the 

Sanitary and Health Inspectorate which is responsible for monitoring, preventing and assessing potential sanitary, hygienic 

and epidemiologic protection needs of general public health. 

                                                                                                                                                                                                                    
40O.G. of FYR Macedonia, No. 116/07 
41 O.G. of FYR Macedonia, No. 105/08  
42 O.G. of FYR Macedonia, No. 154/08 
43O.G. of FYR Macedonia, No. 136/07 
44 O.G. of FYR Macedonia, No. 21/08  
45O.G. of FYR Macedonia, No. 127/07 
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The Law on Road Traffic Safety47defines that contractors are required to set up a temporary special regime for road use and 

transport during construction activities, in coordination with the police. 

Based on this legislation, the Company will require from contractors to comply with the national legislation 

regarding community health and safety in the construction phase. During WWTP operation, the Company will be 

legally required to ensure the health and safety of local communities in the vicinity of the planned facility. 

Construction site 

organisation 

According to the Law on Construction48, contractors are required to: 

Â develop a Geodetic Study before commencing construction activities 

Â properly mark and protect the construction site in order to restrict unauthorised access  

Â place a visible information board containing the name of the contractor, type of construction structure, number of 

construction permit, institution that issued the permit, etc. 

The Law also defines that a Plan for Environmental Protection and Protection Against Fires and Explosionsmust be prepared 

as part of the Main design, covering both the construction and operation phase. 

In line with the Regulation on Minimum OHS Requirements in Temporary Mobile Sites49, an OHS Plan must be developed by 

contractors. 

Cultural heritage The Law on Protection of Cultural Heritage50requires contractors to cooperate with the Cultural Heritage Protection 

Directorate (part of the Ministry of Culture). During the preparation of the Main Design, the Project Designer is required to 

obtain an Opinion from the Directorate on the presence of cultural heritage. It is also legally required to suspend construction 

works in case of any chance finds and to immediately notify the Directorate. 

                                                                                                                                                                                                                    
46 O.G. of FYR Macedonia, No. 43/12, with the latest amendments in 132/14 
47O.G. of FYR Macedonia, No. 169/15 and 55/16  
48O.G. of FYR Macedonia No. 130/2009, with the latest amendments in 35/2018   
49 O.G. of FYR Macedonia, No. 105/08  
50O.G. of FYR Macedonia, No. 20/04, with the latest amendments in 11/18 
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Issue  Summary of national requirements 

Land acquisition The Law on Expropriation51 regulates the procedure for the expropriation of property for projects that are of public interest. 

Construction of linear and communal infrastructure, for the benefit of e.g. City of Skopje, falls under a project of 

national/public interest.  

Negotiated settlements are explicitly encouraged by the Law. The expropriation authority is required to hold a meeting with 

property owners to negotiate the compensation amount before the decision on expropriation is issued.  

The Law provides that fair compensation must be paid to affected people (not lower than the market value of the affected 

properties), and that all assets on land (structures, installations, crops, fruits etc.) must be compensated for. It also provides 

that any economic losses related to expropriation must be taken into account in determining compensation.  

 

 

Overview of Applicable EU Requirements 

Table 3. Overview of EU Requirements Relevant to the Project 

 

Directive  Brief description 

EIA Directive (Directive 

2011/92/EU on the 

assessment of the effects 

of certain public and 

private projects on the 

environment and 

amending Directive  

2014/52/EU) 

The EIA Directive covers a broad range of projects from industrial to infrastructure projects, and specifies rules for 

assessing the potential effects of these projects on the environment. It defines procedural elements to be followed, 

such as the provision of an environmental impact statement and consultation with public and environmental 

authorities within the framework of developing consent procedures for the activities covered.  

The EIA must identify the direct and indirect effects of a project in terms of the following factors: fauna, the flora, the 

soil, the water, the air, the climate, the landscape, the material assets and cultural heritage, and the interaction 

between these various elements.  

Member States may regulate the EIA procedure as a permitting procedure. All projects listed in Annex I of the 

Directive are considered as having significant effects on the environment and require an EIA, while for projects listed 

                                                
51 O.G. of FYR Macedonia, No. with the latest amendments in 178/16 
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Directive  Brief description 

in Annex II, the national authorities have to decide whether an EIA is needed. Wastewater treatment plants with a 

capacity exceeding 150 000 PE are listed in Annex I (requiring mandatory EIA).  

Water Framework 

Directive (Directive 

2000/60/EC establishing a 

Framework for 

Community Action in the 

Field of Water Policy) 

This Directive establishes a framework for the protection of inland surface waters, transitional waters, coastal waters 

and groundwater. It establishes a water management model by river basin and for each river basin district the 

establishment of a "river basin management plan" that will need to be updated every six years.  

Member States shall implement the measures necessary to prevent or limit the input of pollutants into water and to 

prevent the deterioration of the status of all water bodies. A general requirement for ecological protection, and a 

general minimum chemical standard, was introduced to cover all surface waters. Member States shall ensure the 

establishment of programmes for the monitoring of water status in order to establish a coherent and comprehensive 

overview of ecological and chemical status within each river basin district.  

Directive 91/271/EEC 

concerning urban 

wastewater treatment 

The objective of the Directive is to protect the environment from the adverse effects of urban wastewater discharges 

and discharges from certain industrial sectors (specified in the Annex III of the Directive) and concerns the collection, 

treatment and discharge of domestic waste water, mixture of waste water and waste water from certain industrial 

sectors. 

Specifically, the Directive requires: (a)secondary treatment of all discharges from agglomerations of > 2000 PE, and 

more advanced treatment for agglomerations >10 000 PE in designated sensitive areas and their catchments; (b) 

pre-authorisation of all discharges of urban wastewater, discharges from the food-processing industry and industrial 

discharges into urban wastewater collection systems; (c) monitoring of the performance of treatment plants and 

receiving waters; (d) control of sewage sludge disposal and re-use, and treated wastewater re-use whenever it is 

appropriate. 

Directive 86/278/EEC on 

the Protection of the 

Environment, and in 

Particular of the Soil, 

when Sewage Sludge is 

used in Agriculture 

This Directive regulates the use of sewage sludge in agriculture in such a way as to prevent harmful effects on soil, 

vegetation, animals and man, thereby encouraging the correct use of such sewage sludge. To this end, it prohibits 

the use of untreated sludge on agricultural land unless it is injected or incorporated into the soil. It sets out 

requirements for the keeping of detailed records of the quantities of sludge produced, the quantities used in 

agriculture, the composition and properties of the sludge, the type of treatment and the sites where the sludge is 

used.  
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Directive  Brief description 

Waste Framework 

Directive (Directive 

2008/98/EC on waste) 

This Directive sets the basic concepts and definitions related to waste management, such as definitions of waste, 

recycling, recovery. It lays down some basic waste management principles: waste must be managed without 

endangering human health and harming the environment. Waste legislation and policy of the EU Member States shall 

apply as a priority order the following waste management hierarchy: prevention, preparing for re-use, recycling, 

recovery, disposal, where disposal (landfilling) is the least preferable option and should be limited to the necessary 

minimum. 

The Directive incorporates provisions on hazardous waste and waste oils. It requires that Member States adopt 

waste management plans and waste prevention programmes. 

Additionally, Member States must require any establishment or undertaking intending to carry out waste treatment to 

obtain a permit from the competent authority. Technical minimum standards for treatment activities which require a 

permit may be adopted where there is evidence that a benefit in terms of the protection of human health and the 

environment would be gained from such minimum standards.  

In addition to this Directive, the Commission Decision 2000/532/EC establishing a List of Wastes defines the 

classification system for wastes, including a distinction between hazardous and non-hazardous wastes. It is closely 

linked to the list of main characteristics which render waste hazardous contained in Annex III to the Directive. 

IED Directive (Directive 

2010/75/EU on Industrial 

Emissions) 

The IED Directive regulates pollutant emissions from industrial installations and lays down rules on integrated 

prevention and control of pollution, as well as the requirement that no installation can be operated without a permit. It 

also lays down rules designed to prevent or, where that is not practicable, to reduce emissions into air, water and 

land and to prevent the generation of waste. Chapter IV of the Directive prescribes òSpecial provisions for waste 

incineration plants and waste co-incineration plants that set up permitting conditions, control of emissions, monitoring 

emissions, compliance with emission limit values, operation conditions for waste incineration plants.  

Directive 2002/49/EC 

relating to the 

assessment and 

management of 

environmental noise - 

Declaration by the 

Commission in the 

Conciliation Committee 

The Directive relating to the assessment and management of environmental noise (the Environmental Noise Directive 

ï END) is the main EU instrument to identify noise pollution levels and to trigger the necessary action both at 

Member State and at EU level. 

To pursue its stated aims, the END focuses on three action areas: determination of exposure to environmental noise, 

ensuring that information on environmental noise and its effects is made available to the public and preventing and 

reducing environmental noise where necessary and preserving environmental noise quality where it is good. 

The Directive applies to noise to which humans are exposed, particularly in built-up areas, in public parks or other 
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Directive  Brief description 

on the Directive relating 

to the assessment and 

management of 

environmental noise 

quiet areas in an agglomeration, in quiet areas in open country, near schools, hospitals and other noise-sensitive 

buildings and areas. It does not apply to noise that is caused by the exposed person himself, noise from domestic 

activities, noise created by neighbours, noise at work places or noise inside means of transport or due to military 

activities in military areas.  

Birds and Habitat 

Directives 

The two principal EU Directives relating to nature conservation provide a legal framework for the protection of 

habitats and fauna and flora species. Both Directives promote the maintenance of biodiversity by requiring Member 

States to take measures to maintain or restore natural habitats and wild species listed on the Annexes to the 

Directive at a favourable conservation status, introducing robust protection for those habitats and species of 

European importance. The Habitats Directive led to the setting up of a network of Special Areas of Conservation to 

protect the 220 habitats and approximately 1000 species listed in Annex I and II of the Directive which are considered 

to be of European interest following criteria given in the Directive. Together with Special Protection Areas which are 

designated under the Birds Directive, these form a network of protected sites across the European Union called 

Natura 2000.  

In line with the requirements of the Birds Directive, Member States must take appropriate steps to avoid pollution or 

deterioration of habitats or any disturbances affecting the birds inside or outside the protected areas. In line with the 

requirements of the Habitat Directive, natural habitats and species of community interest should be identified and 

protected to preserve biodiversity. 

OHS Directives EU has adopted several Directives to improve and guarantee OHS.  

Directive 89/391/EEC on the Introduction of Measures to Encourage Improvements in the Safety and Health of 

Workers at Work encourages improvements in OHS in all sectors of activity, promotes workers' rights to make 

proposals relating to health and safety, to appeal to the competent authority and to stop work in the event of serious 

danger. 

Directive 89/654/EEC concerning the Minimum Safety and Health Requirements for the Workplace lays down 

minimum requirements for safety and health at the workplace.  

Directive 92/57/EEC on the Implementation of Minimum Safety and Health Requirements at Temporary or Mobile 

Construction Sites lays down minimum safety and health requirements for any construction site at which building or 

civil engineering works are carried out and intends to prevent risks by establishing a chain of responsibility linking all 

the parties involved. 
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Overview of Lendersô Requirements 

EBRD Environmental and Social Policy 2014 (ESP)  

The ESP is a key EBRD document, which details the commitments of the Bankôs Funding Agreement to promote in the full range of its 

activities, environmentally sound and sustainable development. Bank-financed projects are expected to meet good international 

practice related to sustainable development. The Bank has defined specific Performance Requirements (PR) for key areas of 

environmental and social issues and impacts as listed below: 

Â PR 1: Assessment and Management of Environmental and Social Impacts and Issues 

Â PR 2: Labour and Working Conditions 

Â PR 3: Resource Efficiency and Pollution Prevention and Control 

Â PR 4: Health and Safety 

Â PR 5: Land Acquisition, Involuntary Resettlement and Economic Displacement 

Â PR 6: Biodiversity Conservation and Sustainable Management of Living Natural Resources 

Â PR 7: Indigenous Peoples 

Â PR 8: Cultural Heritage 

Â PR 9: Financial Intermediaries 

Â PR 10: Information Disclosure and Stakeholder Engagement. 
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New facilities or business activities to be financed by EBRD should be designed to meet PRs from the outset. If a proposed business 

activity to be financed relates to existing facilities that do not meet PRs at the time of Board approval, the client will be required to 

adopt and implement an Environmental and Social Action Plan (ESAP). 

EIB Statement on Environmental and Social Principles and Standards 

EIB requires that all the projects it is financing are acceptable in environmental and social terms by applying appropriate safeguards to 

all its operations. The EIB Environmental and Social Handbook provides an operational translation of those standards grouped across 

10 thematic areas, as follows: 

Â PS 1: Assessment and Management of Environmental and Social Impacts and Risks, 

Â PS 2: Pollution Prevention and Abatement, 

Â PS 3: Biodiversity and Ecosystems, 

Â PS 4: Climate-related Standards, 

Â PS 5: Cultural Heritage, 

Â PS 6: Involuntary Resettlement, 

Â PS 7: Rights and Interests of Vulnerable Groups, 

Â PS 8: Labour Standards, 

Â PS 9: Occupational and Public Health, Safety and Security, 

Â PS 10: Stakeholder Engagement. 
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3 DESCRIPTION OF THE PROJECT 

3.1 Area served by the project  

The city of Skopje is located in the center of the Skopje region, which coincides with the 

natural geographic boundaries of the Skopje valley, which is a large area in the upper part of 

the river Vardar. It is surrounded by high mountains from all sides. The City lies over an area 

of 1818km2, 23km long and 9km wide. Skopje extends from 42°00' north latitude and 21°26' 

east longitude, at 230-240m a.s.l.  

As a special administrative unit in the country, the City of Skopje consists of 10 

municipalities: Aerodrom (2345.90ha), Butel (5455.49ha), Gazi Baba (11238.74ha), Gorce 

Petrov (6696.55ha) Karposh (3433.23ha), Kisela Voda (3143.93ha), Sarai (23089.13ha), 

Center (721.40ha), Chair (319.95ha), Suto Orizari (752.98ha). According to the number of 

inhabitants, the largest municipality is Gazi Baba 72,222 inhabitants and the least inhabited 

is Suto Otizari with 22,017 inhabitants. By area the largest municipality in Skopje is Saraj 

with an area of 229km2, and the smallest is the Chair 4km2. 

 
 

Picture 3. Territorial Organization of the City of Skopje 

Based on the analysis of information on the current population and forecasted population 

growth, as well as type of the industrial and economic activities in the area and land 

projection for its future development, the capacity of the WWTP is estimated at 650.000 p.e.  

The boundary of the territory of Skopje agglomeration including 10 municipalities defined the 

agglomeration, yet the legislation for establishing and defining of agglomerations at national 

level are pending.  

Boundaries of the agglomeration are proided below.  
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Picture 4. City of Skopje aglomeration 

The territory served by the future WWTP includes all municipalities constituting the City of 

Skopje, except Saraj municipality where several small WWTP will be constructed. On the 

other hand, recent development suggests the inclusion of two new collectors to the central 

WWTP Project, starting from Sopiste and connects Soncev Grad and other settlements 

subject to rapid infrastructure development. 

3.2 Existing water supply system 

Main structures of the water supply system providing production and distribution of water in 

the City are as presented in the following table 2:  

Table 4. Main structures of water supply system 

Name 
Installed 
capacity 

(m3/s) 

Exploitation 
capacity 

(m3/s) 

Rasce 1 4.00 2.00-4.00 

Rasce 2  2.00 1.00 

Well area ï Nerezi (4 wells) 0.76 0.57 

Well area Lepenec (3wells)  0.69 0.69 

Watersupply line Zelezara  1.2 1.2 

TOTAL 8.65 5.46-7.46 

 

Source: ñPU Vodovod and kanalizacijaò Skopje  

 

The quality of the spring water is constantly monitored and the results confirmed that 

physical, chemical and bacteriological safety of drinking water meets the national and EU 

quality standards and the water is not subject to any additional treatment except preventive 

chlorination. 

The total lentght of water supply network in 2014 was 1085 km. Diameters of pipes ranging 

from D2 to D1600mm are mostly made of cast iron, and a small percentage of other 

Skopje 

Administrative 

boundaries 

http://commons.wikimedia.org/wiki/File:Map_City_of_Skopje_fr.svg?uselang=fr
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materials like: zinc, steel, plastic and asbestos-cement that is gradually replaced due to their 

negative environmental impact. 

3.3 Existing sewerage system 

The sewage system drains communal and industrial wastewater from the City of Skopje and 

its suburbs, with the exception of the industrial complex Zelezara and Ohis that have their 

own sewage systems and WWTP. Separate entity is also the sewerage system in Dracevo 

with old WWTP. The total length of sewerage network in 2014 was 1.021km out of which 

719km is communal sewerage network and 302km is storm water system. 

  

 

 

Picture 5. Existing condition of the sewerage system  
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Picture 6. Existing storm water network  

Combined (storm water and communal) network, although cheaper, causes functional 

problems during wet weather, namely flooding of the streets with waste water that are 

potential danger to public health but also an additional burden for the future WWTP. For this 

reason, the storm water network should be separated from the sewerage network and new 

storm water separate infrastructure should be constructed in future, as to provide fully 

detached atmospheric and sewage system, with low infiltration. Parts of the city not covered 

with the storm water system, are faced with problems related to occurrence of heavy and 

intensive rains. Water accumulated on the ground surface, slowly drains into the system for 

wastewater collection.  

In majority of the city (7,287ha) the storm water flow is diverted to the existing sewage 

system, thus additionally overloading the system. 

3.4 Description of the project site 

Existing conditions and land use  

The location of the future WWTP is set out in the GUP (General Urban Plan) of the City of 

Skopje from 2012 to 2022. The planning document is supported with the relevant SEA 

procedure.  According to national regulations, none of the governmental officials are entitled 

to make changes in the planning documents. 

Note: Within the frames of the predvious Study for WWTP (2008 prepared by 

Tehnolab, ownership of the Municipality of Skopje) analysis of four alternative 

location options was performed. The seleted location approved by the relevant 

institutions remains the same both for the previous and current Study ï namely the 

location included in GUP 2012-2020. 

The WWTP is located on the left side of Vardar River, within municipality of Gazi Baba Baba 

ï KP Trubarevo, in the eastern part of Skopje valley and the City.  

Municipality of Gazi Baba covers an area of 92km2. Trubarevo is on the lowest elevation, at 

225m.a.s.l.  

 
Picture 7. General location of the WWTP- Municipality of Gazi Baba   

WWTP 

site 



ESIA Study of the project to Finance, Build and Operate a WWTP in the City of Skopje 

 

53 
 

The location selection is justified since the terrain configuration is good, land area 

corresponds to the project need, the proximity to the river and the ability of connection to the 

main interceptors planned to integrate all collateral lines in the city of Skopje. 

The following figure shows the planned location for construction of a water treatment station 

on a topographic map showing the coordinates of the same points. 

 
Picture 8. Topographic map- location of the WWTP 

According to the cadastral data, the area is 91.90ha of agricultural land. The land consists of 

several cadastral plots most of them ownership of the Republic of Macedonia. Only one plot 

is privately owned with an area of 0.53ha (out of 23 plots) while 6.70ha are given under 

concession. Within the project area the site Ostrovo (20ha) is also included, demarcated by 

the old meandering riverbed of Vardar which is completely filled and dried after performing 

the melioration of the Vardar river bed. The eastern side of the site is marshy and the area is 

flat with an average height of 234m.a.s.l. The lowest point of the site is within a protected 

area and it is 232m a.s.l. whereas the highest point is in the north where the altitude is 235m. 

Along the banks of the Vardar River, the natural elevation of the land is 233m. 
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In the immediate surroundings of the location of the future treatment plant there are no 

housing structures. Closest to the site are houses in the settlement Inzikovo located at 

distance of 2,5km from the site, Settlements Dracevo and Dolno Lisice are located at 

distance of 3,5km and 3km. The industrial complex Zelezara is located at 5km from the 

station. The facility for separation of sand and concrete production is located 1km from the 

site.  

The total land area required by the ultimate year 2045 is estimated at 13ha out of which the 

land development requirements will be limited to 8.50ha.   

3.5  Existing on site facilities/structures:  

The site is limited by the railway to the west, the local road Skopje ï Petrovec to the North, 

the Vardar River left bank to the South and a track separating a flat agricultural land from a 

trees and shrubs land to the east until the River bank which turns 90° in the north direction 

(refer to figure below).  

The site is accessible at its north western corner from Industriska 1 Road. This will be 

considered as a main access to the WWTP in the future. 

According to the existing topographical survey, the eastern part of the site is rather marshy 

and the whole area is flat with an average elevation of 234m.a.s.l.  

The lowest point, of the site, is located within the protected zone Ostrovo, where contours 

are indicating the elevation of 232m.a.s.l. Highest points are to the north where elevations of 

235m.a.s.l. are observed. Along the River Bank, natural ground elevation is averaging at 

233m.a.s.l. 

 
Picture 9. Site map photo 

The site is crossed in the middle from South to North by a high voltage 110kV power line 

located at a distance varying between 235 and 350m from the railroad alignment. Another 

high voltage line of the same voltage and connecting to the previous one crosses the site 

perpendicularly in the direction of the railway. The position of this high voltage line is to be 

considered as a midway between the siteôs northern borders and the Vardar River to the 

south. In parallel, at approximately 70m to the north, a 35kV low voltage line is also crossing 

the site before turning south to pass above the watercourse in the direction of the 

neighboring Aerodrom Municipal area. 
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An underground ND400mm gas line under 40bar, which is a main feeder to Skopje from 

Bulgaria is also running, inside the site next to the railroad embankment. Inclined 16o as 

compared to the railway centerline direction to the north of the site, it remains parallel to the 

railroad when crossing the site. The gas line, inside the WWTP site, is located at 15-18m 

distance from the ballast of the railroad embankment. The line goes round the existing dike 

along the Vardar and crosses the watercourse in the direction of the Aerodrom Municipality. 

Safety measures should strictly be implemented as required for any work within the 

protection zone of the pipeline. 

According to the City GUP for 2012-2022; a peripheral road is planned across the plant site 

at 300m distance from the railroad embankment. It is close to the high-voltage line crossing 

the site in the direction from south to north. The road will be 25m wide but its right of way 

could be larger. Although the site is large enough for the implementation of wastewater 

facilities to cater for more than 80% of the Skopje City population and economy users in the 

served area for the project horizon 2045 several existing constraints must be considered 

when preparing the design of the projected wastewater treatment works. 

  

View from the embankment on  Vardar river   View of the location from the railroad with the power 

line   

  

Embankment on the left bank of Vardar river  Vardar river view from the bridge on the railroad   

Picture 10. Photos from the location 

3.6 Site constraints  

Although the site is large enough for the implementation of the projected wastewater facilities 

until the ultimate horizon at least, several existing constraints are to be considered when 

preparing the design works of the WWTP as listed below: 
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Â Flooding risks from the nearby Vardar River in the south; 

Â A biodiversity protection zone (Ostrovo) in the middle of the site which is almost 

covering 25% of the whole area; 

Â Electric poles with 3 overhead high voltage lines crossing the site in two directions; 

Â A high pressure underground gas pipe line;  

Â A double line railroad along the western limit of the site; 

Â A planned 25m wide road, scheduled in the General Urban Plan for 2002ï2022 

period in the north south but not yet implemented; 

Â The position of the incoming gravity sewer main to the projected WWTP which 

implies the provision of a deep structure for the collection and the lifting of the 

wastewater flow to the facility inlet; 

Â Environmental constraints along the watercourse which prevent from the 

construction of works close to the water body.  

 

Picture 11.  Characteristics and limitations 

Last but not least, environmental constraints along the watercourse request a free space of 

50m to be made available between the highest level of the flowing water and construction 

works to be envisaged in the vicinity. The width of such free area can be reduced, upon 

request of the Municipality, after MEPP approval. In this approach to address design area 

allocation issue, it is suggested that the total width of the restricted area along the 

watercourse where construction works will be envisaged for the WWTP, will be limited to 

17m only. Such area can also be used for the construction of protection works along the 

watercourse as well as for the provision of a service road to replace an existing earth made 

one mainly used for trucks circulation.  

3.7 Flood Protection measures for the site 

The land allocated to the project is apparently prone to floods from possible overflowing of 

the watercourse. The flatness of the site is also adding difficulties for securing an adequate 

drainage of the storm water runoff flow to the watercourse. Levels for 1,000 and 300-year 

return floods of the Vardar River, as well as the corresponding flows which have been 

recorded, are presented in the table below:  

 
Table 5. Vardar river flood levels and corresponding flows 
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Flood return period Flood level Flow 

300 years 233.30m a.s.l. 1,420m3/s 

1,000 years 235.00m a.s.l. 1,694m3/s 

 
Control works along the upstream section of the river and its tributaries, including the 

provision of water storage reservoirs for various purposes, are supposed to decrease flood 

risks appreciably. 

The beginning of the dike starting at the railway bridge has a top width of 3m with 

236.00m.a.s.l. elevation. It very likely plays a key role in the protection of the bridge against 

the scouring effects of the River.  

The construction of treatment facilities on adequately sized and compacted earth fill is 

selected as flood protection solution. Compacted fill will be provided all over the plant, as a 

plateau, to enhance stormwater drainage and flood protection considering the 1000-year 

returns period.   

It is supposed that one third of the earth fill volume required will come from excavation works 

for the construction of the different structures of the project.  

3.8 Impact of identified constrains on the WWTP layout  

The land to be used for the implementation of the projected wastewater treatment works is 

definitely of limited extent in comparison with the overall size of the identified site that can be 

made available for the project (91.80ha).  

Due to above mentioned site restrictions, WWTP works will be implemented in three different 

areas. Two of the areas along the Vardar River will be separated by the reservation required 

for the north south power line, while the third area, further to the north will be located on the 

northern side of the two power lines running in the east west direction. The WWTP layout 

shows that water treatment line will be installed in the south part of the allocated site along 

the Vardar River, with west-east orientation. An area, next to inlet pre-treatment works for 

the raw sewage flow, will be provided for a possible implementation of storm water treatment 

works in the future (2045 horizon). Moreover, enough area will be kept free for the 

development of the second phase of works. 
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Picture 12. Layout of the project component location with restricted areas 
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3.9  Description of the design loads 

Basic parameters for assessment of the WWTP capacity  

Population projection  

The calculations of the population growth up to 2045 was done according to the data from 

the last census and the projections up to 2013 done by the State Statistical Office. According 

to estimation in 2030 the number of population is 588,000 and 633,700 for 2045. 

The WWTP will accept the sludge generated from 30,000 inhabitants in 2020, and it will be 

gradually decreased to 12,700 in 2045.  

Wastwater generation  

The population to be served by the Central WWTP was estimated on the basis of the 

number of beneficiaries already connected to the wastewater collection system.  

Using this number, the water demand rates already defined (based on starting figures by 

2015: 150l/capita/d for private and 100l/capita/d for other users as recomended by the Public 

water and sewerage utility, as well as a conversion factor water consumption/sewage 

production of (0.90); the wastewater generation rates for users connected will be as 230l/s 

for 2030 and 241l/s for 2045.  

The table below shows the evolution of the infiltrated flow into the sewer system (from 

underground and from ground surface) as well as the incoming flow at the central 

wastewater treatment facilities until the project targeted year 2045: 

Table 6. Wastewater quantities at Central WWTP inlet and dilution rates all through the Project Period  

Year 2013 2015 2020 2025 2030 2035 2040 2045 

Population that can be served 
by the Central WWTP 
(Rounded Figures) 

 456 000 467 000 478 000 490 000 500 000 510 000 518 000 

Household / domestic water 
consumption (l/capita/day) 

150 150 140 145 150 152 155 157 

Institutional / commercial / 
industrial water consumption 
(l/capita/day) (*) 

100 100 100 100 105 108 110 111 

Total water consumption 
(l/capita/day) 

250 250 240 245 255 260 265 268 

Average rate of diversion to 
the sewage flow 

0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 

Rate of connection to the 
sewage system in served 
area 

100% 100% 100% 100% 100% 100% 100% 100% 

Discharged sewage flow into 
the wastewater collection 
system (m3/day) 

101 470 102 487 100 872 105 311 112 098 116 600 121 238 125 083 

Wet weather flow 

Infiltration water rate into the 
sewage system (%) (**) 

100% 100% 60% 50% 45% 42% 39% 37% 

Average wastewater flow 
reaching the Central WWTP 
(m3/day) 

202 939 204 974 161 395 157 967 162 542 165 572 168 521 171 363 

Average flow (l/day/capita) 450 450 346 331 333 332 332 330 

Peak flow at WWTP (m3/s)  3.32 2.79 2.78 2.89 2.96 3.02 3.08 
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Dry weather flow 

Infiltration water rate into the 
sewage system (%) (**) 

69% 70% 29% 21% 17% 15% 13% 12% 

Average wastewater flow 
reaching the Central WWTP 
(m3/day) 

171 939 173 974 130 395 126 967 131 542 134 572 137 521 140 363 

Average flow (l/day/capita) 381 382 279 266 269 270 271 271 

Peak flow at WWTP (m3/s)  2.96 2.43 2.43 2.53 2.60 2.67 2.73 

(*) Excluding users treating their own effluent 

(**) Including storm water drainage runoff 

 

Pollution loads  

In dry weather conditions, two major types of pollution can be observed in the wastewater 

flow generated from the urban areas of cities: 

Â The domestic pollution generated by private (households), institutions and 

commercial activities; 

Â The industrial pollution generated by industries which are generally located in 

industrial zones. 

According to the already established rates for sizing and load from households and other 

users including load from the sludge from the unserved population the following table 

provides the total load from households at the entrance of the WWTP. 

Table 7. Estimated total domestic pollution loads at the Central WWTP inlet (Rounded Figures) 

Year 2020 2025 2030 2035 2040 2045 

Served Population 467,000 478,000 490,000 500,000 510,000 518,000 

BOD5 (kg/d) 28,300 28,900 29,500 30,050 30,600 31,200 

COD (kg/d) 56,600 57,800 59,000 60,100 61,200 62,600 

SS (kg/d) 33,200 33,900 34,600 35,200 35,800 36,500 

Total N (Kjeldahl) (kg/d) 5,200 5,300 5,420 5,500 5,620 5,730 

Total P (kg/d) 860 870 890 900 920 940 

Considering that all discharging industries into the municipal wastewater collection system 

will be securing a domestic type of sewage flow, as required by EU Directives and 

Macedonian Standards, the pollution key parameters to be considered are based on the 

observed pollution load of the industrial effluent expressed in BOD5 concentration. The 

concentration rates for other parameters, expressed in % of the BOD5 load, will be as 

follows: 

Table 8. Industrial pollution load rates to be considered for sizing the projected treatment facilities 

Parameters In % of BOD5 rate 

BOD5  
As established in existing study for each 

industry discharging into the sewer system 

COD  250% 

SS  
As established in existing study for each 

industry discharging into the sewer system 

Total Nitrogen N by Kjeldahl 
Method 

10% 

Total Phosphorous P 2% 
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Taking into consideration the latest figures on water demand for industries together with 

estimated future projections, the industrial pollution load for 2020, the beginning of the 

project period, will be: 

BOD5 =5,400 kg/d 

SS  =9,200 kg/d 

As the future quality of the generated industrial wastewater is expected to improve with the 

implementation of IPPC requirements for Class ñAò & Class ñBò industries, which include 

among other things, the execution of the Clean Production Plan, the following reduction for 

the projected industrial flow pollution is expected later and until the targeted year 2045: 

 

Year 2025 2030 2035 2040 2045 

Reduction % 6.5 12 13.9 15.7 17.6 

The following additional pollution load from storm water runoff of paved areas will be 

considered in wet weather conditions: 

BOD5: 3,410kg/d 

SS: 12,400kg/ d 

For the COD pollution parameter; the same rate as for the suspended solids concentration 

may apply while for Total Nitrogen and Total Phosphorous; a rate equivalent to 12.50% and 

1.25% of the BOD5 load will be used respectively and the following will be considered: 

COD: 12,400kg/d 

NK : 400kg/d 

P : 40kg/d 

 

Table 9. Total pollution load figures at the Central WWTP Inlet (Rounded Figures) 

Year 2020 2025 2030 2035 2040 2045 

Population in the served 
area 

470,000 480,000 490 000 500 000 510 000 518 000 

Dry weather pollution loads (domestic + industrial + on-site sanitation) 

BOD5 (kg/d) 33,700 33,900 34,200 34,700 35,100 35,600 

COD (kg/d) 42,400 42,600 42,500 43,100 43,500 44,200 

SS (kg/d) 70,600 70,900 71,200 72,000 72,800 73,700 

Total N (Kjeldahl) (kg/d) 5,700 5,800 5,900 6,000 6,100 6,200 

Total P (kg/d) 1,000 1,000 1,000 1,000 1,000 1,000 

Wet weather pollution loads 

BOD5 (kg/d) 37,100 37,300 37,600 38,100 38,500 39,000 

COD (kg/d) 54,800 55,000 54,900 55,500 55,900 56,600 

SS (kg/d) 83,000 83,300 83,600 84,400 85,200 86,100 

Total N (Kjeldahl) (kg/d) 6,100 6,200 6,300 6,400 6,500 6,600 

Total P (kg/d) 1,000 1,000 1,000 1,000 1,000 1,000 

 

Based on these parameters, the Central WWTP will be sized to cater 
for 650,000 p.e. (population-equivalent) by the ultimate year 2045. 
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3.10  Treated water quality targets  

The quality of the treated water will meet two wastewater treatment levels in order to meet 

the directive 91/271/EEC at the ultimate phase of the project at least: 

Â Short/medium term (year 2030) treatment target assuming that water quality 

requirements in sensible areas are not applied; 

Â Long term (year 2045) treatment target in compliance with the European Community 

requirements for sensitive areas. 

The table below shows the two targets of the treated effluent quality; the short/medium term 

target without considering the receiving water body as sensitive area and the long term 

target with a receiving water body classified as sensitive area with the need to meet the 

European Community Directives in this regard: 

Table 10. Proposed treated water quality targets 

Parameters 

Short/medium term target 
(to year 2030) 

Long term target 
(to year 2045) 

Maximum 
concentration 

(mg/l) 

Minimum 
percentage of 

reduction 

Maximum 
concentration 

(mg/l) 

Minimum 
percentage of 

reduction 

BOD5 25 70-90 25 70-90 

COD 125 75 125 75 

TSS 35 90 35 90 

N total 40 (1) - 10 70-80 

P total 5 (1) - 1 80 

 

3.11 Findings of the Gap Analysis - Updated Information on Assocciated 

Facilities, Description of the Location and Flood Protection  

Associated Facilities 

Associated Project facilities refer to the expansion of the sewage collector, which is an 

ongoing activity co-financed with IPA funds.  

According to the GUP of the City of Skopje (2012-2022) and project documentation 

prepared, collection and drainage of urban wastewater is planned to be provided through two 

separate trunk sewers located on the left and right bank of the Vardar River. 

The construction works for the trunk sewers are divided into two phases, as follows: 

Â Phase 1: 

- Section 1 ï Trunk sewer on the right bank of the river  

- Section 2 ï Trunk sewer on the left bank of the river  

- Section 3 ï Trunk sewer from the pumping station ñMakospedò to the connection to 

new main trunk sewer on the left bank of the river  

Â Phase 2: 
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- Section 4 ï Passage of trunk sewer beneath the river (siphon) 

- Section 5 ï Connection to the WWTP 

 

 

Picture 13. Map of Trunk Sewer on Left and Right Bank of the Vardar River, Siphon and WWTP Location 

(source: Book 2 Detailed Design of Siphon Crossing below the Vardar River and Connection to the 

WWTP) 

 

Section 1: In the first phase, the main trunk sewer on the right bank of the river will be 

constructed from the existing trunk sewer 1200/1800 mm until the planned siphon near the 

WWTP with centrifugal polyester circle tubes (produced according the EN 14364 with d = 

1500 mm L=12 m; d= 1800 mm SN 5000 N/m2  L= 2924 m; d=1800 mm SN 10000 N/m2  

L=478 m and n=0,011).  

Total length of the main trunk sewer on the right bank of the river that will be constructed 

from boulevard Srbija until the siphon is L= 3,413.7 m. 

The slope of the trunk sewer Ø 1800 mm is 0.676 ă on the right bank of the river.  

Section 2: The total length of the main trunk sewer on the left bank of the river that will be 

constructed is L= 4,455.29 m (with Ø 800 mm in length L=286.29 m and with Ø 1800 mm in 

length L=4,082.91 m).  

The trunk sewer on the left bank of the river Vardar will be constructed from centrifugal 

polyester circle tubes with the slope of the trunk sewer of 0.07 ă. 

Â The second phase involves the construction of the siphon beneath the river and 

connection to the WWTP: 

- Siphon beneath the river:       334 m 
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- Connection to the WWTP:       199 m 

Section 3: The line of the trunk sewer on this section is with Ø1000 with a slope of J =0.80 

ă and starts at km 0 + 000.00 from collecting shaft no. 2.1 from the pump station 

(Makosped) until the collecting shaft no. 1.31 at km 4 + 369.20 where the inflow is Ø1000 

mm at km 0 + 644.54 and with Ø2000 mm continues in the length of L = 86.10 m to the 

outlet in r. Vardar at km 4 + 455.29. 

Section 4: The siphon will consist of the following components: 

- Reinforced concrete entrances;  

- Two pipelines (working + spare) each with diameter Ø1100 mm; 

- Reinforced concrete exits. 

The reinforced concrete structure is composed of: 

- Distribution chamber  

- Audit chambers (for each pipeline, one revision chamber is planned) 

- The two pipelines will be constructed with polyester (GRP) pipes with the following 

characteristics: 

- Section of the entrance building to the major riverbed of the river - GRP pipes SN 

20,000 

- Section under the minor riverbed of the river -GRP pipes SN 64,000 

- Section of the major riverbed of the river until the construction output- GRP pipes SN 

20,000 

 

The section under the minor riverbed of the river Vardar will be performed with micro-

tunnelling. 
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Picture 14. Siphon to be constructed under the Vardar River (source: Main Design for the Siphon 

passage, SAFEGE, 2015) 

 

It should be noted that the Main Design for the siphon was developed during 2015 as part of 

the IPA funded collector project. An EIA Report (in line with national legislation) was 

prepared for the left bank collector (including the siphon), and was approved in 2016 by the 

City of Skopje. However, according to City representatives, the City has decided to construct 

the siphon together with the WWTP. Therefore, during the development of the Main Design 

for the WWTP, the Main Design for the siphon will be revised as needed to ensure that both 

structures are aligned. It has also been decided that permits needed for the siphon will be 

issued by the same authority which will issue the permits for the WWTP (i.e., the Ministry of 

Transport of Communication) instead of the City of Skopje which issued the permits for the 

collector. 

Section 5: The main collector will transport the collected wastewater from the left and the 

right bank of the river, within the catchment area that gravitates towards the planned WWTP.  

The last shaft of the trunk sewer Ø1800 mm on the left bank of the river is also the beginning 

of the main trunk sewer. 

The main trunk sewer consists of the following parts: 

- Pipeline with Ø1800 mm and Ø2500 mm 

- Reinforced concrete collecting chambers. 
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Construction of section 1 (sewage collector on the right bank) and section 2 (trunk sewer on 

the left bank) are ongoing at the moment, whereas section 3 (Makoshped pump station) is 

already completed. 

  

Picture 15. Map of Trunk Sewer on Left and Right Bank of the Vardar River, Siphon and WWTP Location 

(source: Book 2 Detailed Design of Siphon Crossing below the Vardar River and Connection to the 

WWTP) 

Issues Considered 

Regarding the associated facilities, issues considered refer to E&S risks related to the 

construction and operation of the sewage collector.  

The City has obtained all the relevant permits for construction in line with national legislation.  

In line with national legislation, the wastewater collectors on right and left side of river Vardar 

are considered as a small scale project for which an EIA Study is not required, but EIA 

Reports should be prepared. The content of the EIA Report is defined by the Rulebook on 

EIA Report Form and Content, and Procedure for EIA Report Adoption52. Two EIA Reports 

were developed (separately for the left and the right bank) by an independent consultant, 

and adopted by the City in 2016. 

The EIA Reports provide:  

                                                
52 O.G. of FYR Macedonia No. 123/12 
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Â a description of the project and activities,  

Â material sourcing and secondary materials (quantified),  

Â baseline characteristics of the surrounding environment,  

Â assessed environmental impacts (key impacts / risks refer to air emissions from 

mechanisation and vehicles, water emissions from generated sanitary water at 

construction site, waste generation i.e. solid municipal waste, earth material, metal 

waste and plastic waste from the collector pipes, emission to soil from inadequate 

waste management and sanitary waste management, noise, vibration and non-

ionizing radiation and impacts to flora and fauna (no endemic, endangered or relict 

flora and fauna species or specific natural habitats are identified on the urban locality) 

and 

Â mitigation measures (measures for reducing air emissions, soil and groundwater 

impacts, measures for adequate waste management).  

The overall conclusion of the EIA Reports is that the new sewage collectors will have no 

significant adverse environmental impacts in the construction or operation phase, provided 

that the proposed mitigation measures are implemented. The construction of the collector is 

considered to be a beneficial project in terms of contributing to improving the quality of 

surface water and soil. The EIA Report for left sewage collector includes the siphon 

structure, but it does not assess any related impacts for construction or operation of the 

siphon.  

The environmental issues during construction have been well assessed for the sewage 

collector; however, these issues were not assessed for construction of the siphon.  

The construction of the siphon under the Vardar River will be undertaken by underground 

micro-tunnelling without disturbing the river flow. Other related structures such as audit 

chambers and shafts will be constructed on the terrain near the river. Any intrusion of Vardar 

River water will be managed by drilling of 8 boreholes to collect the intruding water which will 

be pumped into the river by 8 pumps with a total power 640 kW during 15 working days 

required for construction of structures related to siphon. Electricity for the pumps will be 

provided by a diesel aggregate.   

Possible adverse impacts on the environment may occur only in accidental situations during 

the operation phase (related to clogging, stoppage or leakage of sewage), which are easily 

avoided by good maintenance practices.  

Land acquisition for needs of constructing the sewage collector was completed prior to start 

of construction (in the period March to September 2015). The process was managed by the 

City of Skopje, in line with the Law on Expropriation53. This Law regulates the procedure for 

the expropriation of property for projects that are of public interest. It provides that fair 

compensation must be paid (not lower than the market value of the affected properties), and 

that all assets on land (structures, installations, crops, fruits etc.) must be compensated for. It 

also provides that any economic losses related to expropriation must be taken into account 

in determining compensation. Compensation can be provided in the form of either a 

                                                
53O.G. of FYR Macedonia, No. 95/12, 131/12, 24/13, 27/14, 104/15, 192/15, 23/16, 178/16 
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replacement property or in cash. Due to the fact that there is no available written report on 

completed land acquisition, the information presented is based on statements given by City 

representatives. 

The public was informed about the project and the land acquisition through media. In 

addition, meetings with all affected people were held, during which people were informed of 

planned schedule of activities. 

112 land plots in total were acquired:  

Â 26 land plots for the left collector, of which only 10.7% privately owned, whereas the 

remaining was state owned land 

Â 86 land plots for the right collector, of which only 7.4% privately owned, whereas the 

remaining was state owned land 

Almost all of the private land acquired was undeveloped and unused land, with the exception 

of two land plots on which trees and crops were identified and assessed. No informal use of 

land was identified. All land plots were permanently acquired, and no right of way or 

easement arrangements were made. 

Evaluation of land value was carried out by authorised evaluators in line with national 

legislation requirements. Compensation was paid in cash based on market value, as 

required by the Law on Expropriation, including all additional investments on land as 

reported by affected people as well as crops and trees. The methodology used for 

calculating compensation was based on the rules and standards pursuant to the Law on 

Assessment. 

None of the affected people disputed the announcement of public interest and initiation of 

expropriation. A total of four grievances were submitted during the procedure, in line with the 

grievance mechanism foreseen by the Law. Two grievances related to procedural issues 

regarding missing documentation and have been resolved to date. Another two grievances 

whose court resolution is soon expected by the City refer to a grievance regarding damages 

to crops caused by the contractor and a grievance regarding failure to compensate for 

affected fruit trees. 

No absent owners were identified. 

In conclusion, land acquisition activities were carried out adequately by the competent 

authorities, and no material or major gaps in terms of either the Macedonian Law on 

Expropriation or EIB/EBRD requirements have been identified. Given the small number of 

private land plots affected, the legal grievance mechanisms available to land owners and the 

fact that no informal users of land were identified, no risks related to the completed land 

acquisition process have been identified by the Consultant based on information provided by 

the City. 

Description of the Location  

The WWTP site is categorised as agricultural land. On the site and its surroundings, there 

are: the Vardar River (flows south from the site); the protected area ñOstrovoò (Monument of 

Nature from 1976) located approx. 50-100 m east from the site with Arboretum and Ezerce 
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on the north); the railway located west to the site, connecting the settlement Dolno Lisice 

with Trubarevo, after which it divides into two directions (continues either to Thessaloniki or 

to Belgrade); a high/medium voltage power line 110 kV passing across the site; and an 

underground gas pipeline across the site.   

The site is accessible by three unpaved access roads. The south west road enables 

approach to the site from the northeast, directly connected to the regional road R1102 (the 

old road Skopje-Veles). It passes through the settlement Ergele (part of the rural settlement 

Trubarevo), and then beneath the existing railway (underpass with dimensions: 2.5m x 4m) 

reaches the site from the north. The north east access road (the one from the south) starts 

from the last bus station in settlement Novo Lisiche and then passes along the bicycle path 

on the right side of the Vardar River (parallel to the settlement Gorno Lisiche). Further, the 

road goes through the bridge on the river, then turns left and continues under the bridge, 

from the left side of the river to the site. There is another possibility for access to the site ï 

through the densely populated settlement Gorno Lisiche, over the sewage collector (right 

side) and the bridge. At present, this access road is not intended for vehicle transport, since 

the road is a bike track along the river flow. The third access road is from the northwest 

direction, starting at the end of the settlement Vardarishte, over the left sewage collector and 

local fields, next to the river embankment and under the bridge to the site.  The Main Design 

will determine the main future access road to the WWTP. 

The site is not used for any industrial activities. The only identified user of the land planned 

for WWTP construction is the company Fakultetsko Zemjodelsko Stopanstvo Trubarevo AD. 

Based on information provided during an interview conducted in August 2018 with the 

companyôs general manager, the company is a joint stock company privatised during the 

90s. The company is a tenant on state owned land within the WWTP footprint, based on a 

contract with the Ministry for Agriculture and Water Management. The company grows corn, 

wheat and alfalfa (Medicago sativa) on the land, used to feed livestock. 

Along the Vardar River basin, there are several private sand separation companies. Some of 

the ongoing activities (corn planting and sand extraction) are shown below. 

   

Picture 16. Photos of Activities at Project Location 
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Access road SW   

Sand separation 

 

 
 

Picture 17. Locations of Access Roads54 

 

Flood Protection  

The protection from flood water from the Vardar River is considered by taking into account 

the 100 year flood which corresponds to a water level of 233 m. asl and the 1000 year flood , 

which corresponds to a water level of 235 m asl. Flood protection will be ensured by 

constructing a 550 m long embankment wall made from gabions. The embankments will be 

placed along both river banks.  

 

                                                
54 Based on Google Maps 
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4 DESIGN OF THE WASTEWATER AND SLUDGE 

TREATMENT PROCESS  

General design criteria 

The projected Central WWTP will be designed and built into two phases: 

Â Phase 1: short/medium term corresponding to target year 2030, assuming that water 

quality requirements in sensitive areas (receiving water body) are not applied. 

Â Phase 2: long term corresponding to target year 2045, in compliance with the 

European Community requirements for sensitive areas. 

Water treatment facilities will be designed to essentially remove carbon pollution in phase 1, 

and then to remove carbon, nitrogen and phosphorous pollution in phase 2. 

Pre-treatment head works, at the WWTP inlet, as well as sludge treatment facilities will be 

designed in a single phase to meet the long term target by the year 2045. This will cover civil 

works and the major parts of equipment to be ready for the first phase of the plant operation. 

Table 11. Resume of loads and treatment levels 

Year 2030 2045 

Parameters 
Flow / pollution 

loads 

Maximum 
concentration in 

treated water 
(mg/l) (*) 

Flow / pollution 
loads 

Maximum 
concentration in 

treated water 
(mg/l) (*) 

Dry weather 

Average daily flow 131 542 m3/d / 140 363 m3/d / 

Peak flow 2.53 m3/s / 2.73 m3/s / 

BOD5 34,200 kg/d 25 35,600 kg/d 25 

COD 42,500 kg/d 125 44,200 kg/d 125 

SS 71,200 kg/d 35 73,700 kg/d 35 

Total N (Kjeldahl) 5,900 kg/d 40 6,200 kg/d 10 

Total P 1,000 kg/d 5 1,000 kg/d 1 

Wet weather 

Average daily flow 162 542 m3/d / 171 363 m3/d / 

Peak flow 2.89 m3/s / 3.08 m3/s / 

BOD5 37,600 kg/d 25 39,000 kg/d 25 

COD 54,900 kg/d 125 56,600 kg/d 125 

SS 83,600 kg/d 35 86,100 kg/d 35 

Total N (Kjeldahl) 6,300 kg/d 40 6,600 kg/d 10 

Total P 1,000 kg/d 5 1,000 kg/d 1 

 

Also, an additional separate physical-chemical treatment line can be provided, if required, by 

2045, to treat the exceeding storm water flow during wet weather conditions (flow exceeding 

the threshold of 3.08m3/s, which corresponds to the peak daily flow in dry weather 

conditions). 
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The addopted water and sludge treatment solutions are presented in the diagrams below: 

  

  

 

 

Picture 18. Wastewater treatment diagram 
 

Picture 19. Picture 13: Sludge treatment diagram 

 

4.1 Waste water treatment process 

The wastewater treatment line to be provided include: coarse screen and an inlet lift station 

for the raw sewage flow, pre-treatment works, including fine screens, grit/grease removal 

and primary settling tanks, biological treatment aeration tanks, clarification tanks with finally 

a metered outlet before the discharge of the treated effluent into the Vardar. 

Provisions are made, in the 2045 horizon projections, to increase of the treatment capacity of 

the WWTP with additional units to be built in parallel to the existing ones. This will be more 

particularly the case of the biological treatment and the clarification. Moreover, the 

implementation of tertiary treatment facilities for Nitrogen and Phosphorous removal in the 

second stage of the project (horizon 2045) will also be considered. For this purpose, contact, 

anaerobic and anoxic tanks will be built to the upstream side of the biological treatment 

facilities. As for disinfection, this will not be required for 2030 but provision will also be made 

 

Year 2030 

Year 2040 

 

Year 2045 
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for the construction a contact tank and a chlorine disinfection unit to meet 2045 requirements 

if necessary. 

Efluent inlet  

The main collector will connect the two projected main interceptors of D1800mm each to be 

located one on both sides of the Vardar River. These two interceptors will also be joined by a 

D1000mm gravity main to connect the discharge manhole of the existing Makosped pumping 

station serving the nearby Madzari industrial area. A main gravity collector of D2500mm 

diameter, where the three above mentioned interceptor will be discharging, is expected to 

cross underneath the existing railroad fill at the southwest side of the project site to reach the 

WWTP inlet at +227.59m a.s.l.  

Before the construction of the wastewater treatment plant, the projected D1800mm two main 

interceptors as well as the existing D1,000mm Makosped gravity line will all be discharging 

temporarily into the Vardar.  

With the construction of the first stage of the WWTP (year 2030 horizon), all the three 

temporary discharge lines will be equipped with overflow weirs in order to divert the collected 

wastewater flow to the plant in dry weather and very likely the early part of the rainfall period. 

Overflow weir levels for each one of the three wastewater interceptors are expected to divert 

flows in excess to the Vardar River during the rainy period.  

With the implementation of the second stage of the WWTP to meet the year 2045 

requirements, two possibilities can be envisaged:  

The first possibility will relate to successful efforts in securing a separate type of 

wastewater and storm water drainage interception in the served area. Overflow weirs 

elevation will be kept as established for the first phase of the WWTP implementation (year 

2030) and no pre-treatment works for storm water flow will be envisaged within the plant site. 

The second possibility will apply to combined type of sewage flow conditions 

(wastewater+storm water) remaining beyond the 2030 horizon. In this case, overflow weirs 

height will be increased further in order to allow the diversion of a diluted flow to the 

treatment plant inlet during wet weather, and the crest level will correspond to 300 year 

return period.  

In any case and as safety measure, an emergency overflow should also be provided at the 

inlet pumping station. It will be directed to the Vardar River. The crest level of the weir will be 

at +233.30m.a.s.l. that corresponds to the 300 year return period. 

Reception of sludge from septic tanks 

Sludge from septic tank will be transferred to the WWTP by trucks and discharged into a 

concrete storage tank to be located close to the plant inlet, just before the coarse screening 

step. 

Coarse screening 

The coarse screen will be installed at in a channel at the plant inlet to prevent large floating 

objects to enter the plant and to protect the lifting pumps at the downstream side as well.  

The coarse screen is designed for the maximal flow i.e. peak wet weather flow of target year 

2045. Three automatically cleaned vertical grids will be provided, two in operation and one in 

stand-by, all installed in three parallel concrete channels. The bar spacing will be 25mm. 
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Grit refusal 

The wastes retained by the grid are automatically evacuated to a screw compactor in order 

to reduce their volume and secure their dehydration (minimal dryness of 25%). Compacted 

wastes are stored in two containers of 25m3 capacity each in order to be transferred, to the 

Drisla landfill, which is the only authorized site to receive such waste. The maximum 

generated quantity of waste from the coarse screen is: 14,324kg/d for 2030 and 15,120kg/d 

for 2045, and maximum compacted waste for 2030 amount to 17.9m3/d and 18.99m3/d for 

2045. 

Raw water pumping station 

The facility will be located at the head of the water treatment plant will secure a gravity-feed 

treatment for the whole WWTP.The pumping station is designed to cater for the maximal 

flow i.e. peak wet weather flow of the target year 2045. Four submersible pumps will be 

provided: three for operation and a fourth one as stand-by. However, due to uncertainties on 

the intercepted wastewater flow, a provision for the installation of a fifth pump in the lift 

station structure can be envisaged.  

Pre-treatment 

Fine screening 

The purpose of the fine screen step is to remove fine solids from the raw wastewater in order 

to avoid damages for the subsequent treatment process equipment. Fine screen operates 

similarly to the coarse screen. It is designed for the maximal flow i.e. peak wet weather flow 

for target year 2045. Three automatically screens will be provided, two in operation and one 

in stand-by, all installed in three independent concrete channels in parallel. The bar spacing 

of screens will be 6mm. 

Sand, fat, oil and grease removal 

Sand and grease removal are carried out simultaneously in a specific reactor (concrete 

construction) designed for the maximal flow i.e. peak wet weather flow for target year 2045. 

Four identical tanks in parallel will be provided. Each tank will be equipped with a 

submersible turbine for aeration, to help grease to float, and a superficial scraper to collect 

floated grease. 

Valves will be provided on the inlet and outlet pipes of each tank in order to be able to isolate 

it in case of maintenance. 

Grit treatment 

After sedimentation, grit will be extracted from the bottom of the tanks. Then it will be drained 

and washed in grit classifiers, in order to remove organic matters. Washed grit with grease 

will be stored into two skips of 10m3 capacity each before their transfer to the Drisla landfill 

site. Maximum grit production for 20,103 is 4,876kg/d /and duration of storage in the 

containers is 6.1 day. The quantity for 2045 is kg/d and storage duration of 5.9 days.  

Collected grease 
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Grease, removed by flotation, will be collected by a scraper at the surface of the tanks and 

stored in a pit before its transfer to final disposal (sanitary landfill), or  

Grease can also be digested together with the generated sludge in the plant, in accordance 

with the sludge digestion process developed. 

Primary settling 

The primary settling facility is located between pre-treatment works and aeration tanks and 

consists of a physical settling treatment tank. 

This primary treatment aims at removing easily settleable carbon matters in order to reduce 

the quantity of the carbon to be removed in biological tanks and, consequently, to reduce the 

size of aeration tanks. 

The primary settling facility will be designed for the maximum flow i.e. peak wet weather 

conditions flow for the target year 2045. Four identical concrete tanks will be provided. 

The main characteristics of the primary settling tanks are given in the following table: 

Table 12. Design of primary settling tanks 

Parameters Units 
Values 

2030 2045 

Peak wet weather flow m3/s 2.89 3.08 

Type of settling tanks - Circular lamellar 

Number of tanks Unit 4 

Diameter (internal) m 16 

Total mirror area m² 700 

Maximum velocity with N unit m/h 15 16 

TSS removal efficiency % 45% 45% 

BOD removal efficiency % 23% 23% 

COD removal efficiency % 25% 25% 

Maximum primary sludge 

production 
kg/d 26,700 27,400 

Volatile substance (VS) % 53% 53% 

Average primary sludge 

production 
kg/d 22,450 23,150 

Volatile substance (VS) % 56% 54% 

Primary sludge will be extracted on daily basis from the bottom of each primary settling tank 

and, it will be transferred to the sludge treatment facilities.  

Biological treatment ï Activated sludge process  

Biological water treatment is based on the use of microorganisms for assimilating the organic 

pollution in wastewater. Activated sludge is an aerobic process in which water to be treated 

is brought into contact with a bacterial flock in the presence of oxygen. This process simply 

replicates a natural phenomenon to an industrial scale. 

Carbon pollution removal 

For the purpose of carbon removal, the liquor is aerated for a certain period of time. During 

aeration activated sludge organisms use the available organic matter as food to produce 
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stable solids and to generate more organisms which are both to be considered as part of 

activated sludge. 

The implementation of an activated sludge process for carbon removal requires the following 

facilities: 

Â Aeration tank;  

Â Device for oxygen supplying; 

Â Stirring device to ensure an optimal contact between bacteria and substrate and an 

equal oxygen distribution in the tank, and to prevent sludge deposits 

Â Clarifier (secondary settler), for the separation of treated water and biomass; 

Â Recirculation device;  

Â Device for the extraction of excess sludge. 

Nitrogen pollution removal 

If required by the treated water quality targets, activate sludge process enables also to 

remove nitrogen pollution. Nitrogen pollution removal requires the development of specific 

bacteria which can be done under specific conditions. Nitrogen removal is performed in two 

successive steps: 

Nitrification and Denitrification: 

The implementation of an activated sludge process concomitant carbon and nitrogen 

pollution removal requires additional facilities than those describes below. For that purpose, 

the biological tank should be provided with 3 additional zones upstream the aeration tank: 

Â Contact zone: this is a non-aerated zone in which the recirculated effluent is brought 

in contact and mixed with pre-treated effluent in order to prepared optimal 

conditions; 

Â Anaerobic zone: this is a strictly non-aerated zone which enables the development 

of anaerobic bacteria for nitrogen (and also phosphorous) biological treatment; 

Â Anoxic zone: in the anoxic zone, no aeration is provided, but oxygen is present in 

the oxidized forms of nitrogen (nitrites and nitrates). In this zone occurs the 

denitrification process. 

The minimal commonly accepted temperature for the design of biological treatmentd is 12°C. 

The common range for sludge age for a conventional activated sludge plant is between 3 

and 20 days and depends on the treatment target. 

The sludge age for nitrogen removal is around 20 days. 

Classification of activated sludge processes 

The various types of activated sludge treatment can be classified according to the following 

parameters at which they operate: 

Table 13. Classification of Activated Sludge Processes  

Type of 
process 

F/M ratio 

kg BOD5/kg 
TSS/d 

BOD loading 
(Cv) 

kg BOD5/m3/d 

Sludge 
age 

days 

BOD5 removal efficiency 
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Type of 
process 

F/M ratio 

kg BOD5/kg 
TSS/d 

BOD loading 
(Cv) 

kg BOD5/m3/d 

Sludge 
age 

days 

BOD5 removal efficiency 

Low loading 
process 

F/M < 0.15 Cv < 0,40 10 - 30 
> 90% 

+ possibility of nitrogen 
removal 

Medium 
loading 
process 

0.15 < F/M < 0.4 0.5 < Cv < 1.5 4 ï 10 
80 ï 90% 

+ possibility of nitrogen 
removal at high temperature 

High loading 
process 

0.4 < F/M < 1.2 1.5 < Cv < 3 1.5 - 4 
< 80% 

No nitrogen removal 

Sizing of Biological Tanks  

According to the treated water quality targets, the biological tanks will be designed for carbon 

pollution removal in phase 1 (target year 2030) and for concomitant carbon and nitrogen 

pollution removal in phase 2 (target year 2045). 

Consequently, the biological process will be of medium loading type for target year 2030 and 

low loading type for target year 2045. 

The biological tank will be constituted of the following tanks: 

Â Target year 2030: aeration tank only; 

Â Target year 2045: contact tank+anaerobic tank+anoxic tank+aeration tank. 

For more flexibility in operation and maintenance, the biological treatment will be constituted 

of two identical lines operating in parallel. 

Aeration of activated sludge 

Oxygen is required for the aeration tank as to provide following biological activities. 

Â Bacterial sintesis with assimilation of organig carbon supstrate  

Â Endogenous respiration of the biomass 

Â Nitrification.  

According to the calculations, the total oxygen required in maximal conditions amounts to 

20,207kg/d in 2030 and 37,760 kg/d for 2045. 

Aeration system provides the aerobic microorganisms with the oxygen they need. Oxygen is 

generally taken from the ambient air.  

Compressed air will be supplied by blowers installed in a specific soundproof building near 

the aeration tank. An acoustic hood will be provided for each blower in order to reduce the 

noise. 

Physical ï Chemical Treatment of Phosphorous 

In order to comply with the treated water quality targets for 2045 concerning phosphorous 

parameter, a physical-chemical treatment of phosphorous will be necessary. 

This treatment will be achieved by injection of iron salt (ferric chlorideïFeCl3) in the aeration 

tank in order to precipitate the dissolved phosphorous. 
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The design of this physical-chemical treatment is shown in the following table: 

Table 14. Design of phosphorous physical-chemical treatment 

Parameters Units Values ï 2045 

Pure FeCl3 treatment rate mg/l 15 

FeCl3 commercial solution (42%) daily consumption m3/d 6.9 

Number of storage tank - 2 

Volume of each storage tank m3 50 

Total storage volume m3 100 

Autonomy of storage day 14 

 

For security reasons, ferric chloride solution will be stored in double-walled HDPE tanks or 

simple-walled tank with concrete retention in case of leak. Its injection will be achieved by 2 

dosing pumps (1+1 stand-by) for each aeration tank and regulated according to the water 

flow to be treated. 

Clarification 

This is the final treatment stage along of the water treatment line. Clarification aims at 

separating the activated sludge from the treated water by settling. Treated water is collected 

in the top of the clarifier by means of a peripheral channel while settled sludge is extracted in 

the bottom of the tank. 

De-aeration and distribution chamber 

A distribution chamber will be provided between the aeration tanks and the clarifiers in order 

to equally distribute the flow to all the clarifiers in operation. 

Such facility will be built for the target year 2030 with provisions for the distribution to 

additional clarifiers to meet the long-term target year 2045 requirements. 

This distribution chamber will also operate as a de-aeration chamber, to enable the removing 

of gas bubbles from the activated sludge in order to improve sludge settling conditions in the 

clarifiers. This is particularly required in target year 2045 with the provision of tertiary 

treatment facilities. 

Clarifiers 

Clarifiers are located at the downstream side of the distribution chamber.  

Clarifiers will be of circular shape concrete tanks. Four identical tanks will be provided for the 

target year 2030 and space for two additional tanks of same size and shape will be available 

for the target year 2045. Clarifiers will be equipped with a suction scraper bridge for sludge 

scraping and floating materials collection. 

Sludge recirculation 

For sludge recirculation purposes, two recirculation chambers will be provided: one for each 

biological treatment line, each equipped with two submersible type recirculation pumps: one 

for operation and another one as stand-by.  

Desinfection  
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Disinfection will be achieved by chlorination of treated water, which needs the construction of 

a contact tank with capacity of 10,170m3 and the average rate of treatment with chlorine is 

10mg/l.  

Sufficient area will be preserved for a future implementation of disinfection treatment 

facilities. Moreover, the possibility of this optional treatment is taken into account for 

establishing the hydraulic profile of the WWTP. 

Treated effluent discharge to the river 

Treated water will be discharge to the river Vardar. Precautions will be taken to enable the 

discharge of treated water even in case of river flood. The 300-year return flood will be 

considered for the discharge of treated effluents to the Vardar, which correspond to a level of 

+233.30m.a.s.l. The treated effluent flow will be regulary measured, and in this regard, 

Venturi channel + ultrasonic level sensor will be installed. 

4.2 Sludge treatment 

The part in excess of the recirculated sludge extracted from clarifiers and pumped back to 

the biological aeration tanks will be diverted to the sludge treatment line process by: 

thickening, mesophilic or anaerobic digestion, centrifugal dehydration followed by a pre-

drying of the sludge before its diversion to the incinerator. The heat generated by the burned 

sludge in the incinerator will be used to dry the dehydrated sludge in the pre-drying units. 

The methane gas or biogas produced by sludge digesters will be directed on power and 

thermal energy co-generation. The thermal energy will be used to heat digesters.  

Sludge production 

Primary sludge production 

Primary sludge will result from settling materials in the primary settlers. The primary sludge 

production, for target years 2030 and 2045 and for average and peak conditions, is 

presented in the table below: 

Table 15. Primary sludge production 

Parameters Units 

Values ï target year 
2030 

Values ï target year 
2045 

Average Peak Average Peak 

Primary sludge production kgSS/d 22,450 26,700 23,150 27,400 

Volatile substance (VS) % 56% 53% 54% 53% 

Secondary Biological sludge production 

Secondary sludge result from the biological treatment in activated sludge process. 
Table 16. Biological sludge production 

Parameters Units 

Values ï target year 
2030 

Values ï target year 
2045 

Average Peak Average Peak 

Am kg/kg 0.565 0.529 0.569 0.526 

B day-1 0.054 0.046 0.057 0.054 

DBO5 removed kg/d 25,809 27,322 27,412 28,950 

Sludge age day 4 4 19 19 

SBOD5 kgSS/d 11,992 12,207 7,488 7,516 

k3 kg/kg 1.082 1.028 0.879 0.856 

Mineral matter at the inlet of the tank kg/d 3,864 6,473 4,599 6,564 
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Parameters Units 
Values ï target year 

2030 
Values ï target year 

2045 

Smin kgSS/d 4,181 6,654 4,042 5,619 

k4 kg/kg 0.553 0.506 0.546 0.503 

Volatile substance (VS) at the inlet of 
the tank 

kg/d 22,971 25,572 23,105 26,421 

Shard kgSS/d 14,141 11,691 14,426 11,555 

k6 kg/kg 0.245 0.111 0.112 0.245 

Nitrogen to nitrify kg/d 131 154 4,468 4,524 

SN kgSS/d 38 496 507 32 

Sludge from biological phosphorous 
removal 

kg/d 0 0 1,517 1,119 

Sludge from physical-chemical 
phosphorous removal 

kg/d 0 0 299 1,335 

SP kgSS/d 0 0 1,816 2,454 

Produced sludge kg/d 27,760 33,041 25,533 30,521 

Excess Activated Sludge Production kgSS/d 26,200 30,800 23,750 28,600 

Volatile substance (VS) % 85% 80% 77% 73.5% 

Static thickening 

For primary sludge, static thickening is the most appropriate and the less expensive solution. 

In static thickeners, solids matter settles according to its weight under gravity action only. 

Two identical concrete tanks willl be constructed. 

Thickener will be provided with a mechanical rotating bottom scraper, which aims at 

transferring the settled sludge to the central sludge pit and facilitate the release of interstitial 

water. 

Thickened sludge has a concentration of around 50gSS/l and still remains liquid and can be 

pumped. 

As primary sludge is fermentable, static thickeners will be covered and ventilated. Extracted 

air will be transfer to the odour treatment system. 

Sludge thickening tank 

Thickened primary sludge and thickened biological sludge are mixed and stored in a 

thickened storage tank. The volume of this tank will be sufficient to ensure a buffer volume of 

thickened sludge to feed with a constant flow rate the digestion downstream. 

Sludge Digestion 

Principle 

The purpose of sludge stabilization through digestion is to reduce its pollution potential, 

through the reduction of the following parameters:  

Â Quantity of sludge, 

Â Microbiological pollution due to the presence of micro-organisms, 

Â Odours due to the putrid fermentation of the sludge biodegradable part. 

The production of biogas from digestion is due to the conversion of organic matters into 

methane gas. 

The sources of volatile matters are: Primary sludge and Biologic sludge 

Inlet sludge feeding 



ESIA Study of the project to Finance, Build and Operate a WWTP in the City of Skopje 

 

81 
 

A key issue for digestion is the maintaining of a constant sludge feeding flow rate all through 

the digestion process. The sludge discharge line enters a feed tank located close to the 

digester. The feed tank is kept under low vacuum condition. 

Sludge Digester 

Anaerobic digestion is processed inside 2 digestion tanks. Volatile solids reduction in the 

anaerobic digestion process is in the range of 55%. Digesters are designed on the basis of 

20 days of sludge retention time under average conditions (5 dry weather days+2 wet 

weather days per week). Anti-foam agent and ferric chloride injections will be provided to 

control foam production and H2S release. 

The performance of the digestion process depends on: 

Â The applied load expressed in kg VSS/m³ of digester capacity, 

Â The retention time, 

Â The sludge quality (nature of VSS, presence of inhibition compounds, etc.). 

The main parameters for the digestion step design are stated in the following table: 

 

Table 17. Sludge digestion design criteria 

Parameters Units Value 

Inlet Sludge Characteristics    

Inlet Sludge nominal flow  kg DS/d 46,220 

Inlet Sludge VM content  % DS 71.6 

Inlet Sludge Concentration g/l 50 

Digesters Characteristics    

Digester Temperature °C 36 

Number of digesters  2 

Retention time in digesters days 20 

Volume of each digester m³ 9,100 

Volatile matter removal 
efficiency 

% 55 

Total Biogas production Nm³/unit 15,400 

Thermal needs kW Th 1,270 

Inlet Sludge Characteristics   

Digested sludge Quantity kgDS/d/unit 28,800 

Digested sludge concentration gDS/l 31.8 

Volatile Fraction outlet  % dry matter 52% 

 

Digester heating 

The mesophilic anaerobic biological reaction is considered as optimal between 33°C and 

37°C temperature. In order to keep a stable temperature within the digester, whatever the 

recorded feed or the outside temperature, it would be necessary to insulate the digester and 

to warm it up.  
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Cogeneration unit, coupled with a stand-by boiler, supplies the hot water heated by the 

biogas.  

Digested sludge extraction 

Each digester is in connection with an outlet chamber, and is is operated at constant level, 

i.e. the fresh sludge inlet flow rate is equal to the digested sludge volume at the outlet. From 

each outlet chamber, the digested sludge flows to the digested sludge storage tank. Besides 

other equipment, each outlet tank is provided with safety valve equipped with a flame 

arrester device. 

Digested sludge storage tank 

The digested sludge storage tank receives digested sludge from mesophilic digesters. The 

tank content is mixed to allow sludge homogenization. From this digested storage tank, 

sludge is pumped to the sludge centrifuger for dewatering. This tank is ventilated and 

extracted air is sent to odour treatment. Due to CH4 presence in this tank, due safety 

measures will be provided. 

 

Dehydradation 

Dehydration of digested sludge aims at increasing the suspended solids concentration by 

removing water from sludge. It is a necessary step before the sludge pre-drying and 

incineration. Dehydration is carried out with mechanicals devices-centrifuges. Centrifuges 

enable effective solids-liquid separation even on very difficult sludge. Three identical 

centrifuges will be provided (2 in operation+1 stand-by). The dewatered sludge will reach a 

dryness of around 27% and will be stored in two parallel storage tanks in order to ensure a 

buffer volume to feed the pre-dryers downstream. The centrifuged water (centrate) will be 

collected into a pit to return to the entrance of the WWTP. 

The machines will be installed in a specific soundproofing building. Moreover, each machine 

will be equipped with a protective and soundproofing hood. 

To avoid odour nuisance, the centrifuges will be equipped with a whole hood and waste air 

will be extracted from the hood to the odour treatment system. 

Centrifuges will operate automatically six days a week and up to 16h/d. 

Pre-drying 

To ensure a subsequent self-thermal incineration, it is necessary the sludge to be dryed 

previously.  

The pre-dryer is heated mainly by steam, generated from the flue gas stream behind the 

incinerator. The dewatered sludge is dried to a DS-concentration that ensures an auto-

thermal incineration of the sludge in a fluidized bed incineration.  

The drying system includes all necessary mechanical equipment for condensing the steam 

generated by the drying process and for the transfer of the partially dried sludge to the inlet 

of the incinerator or alternatively to an emergency hauling by trucks. 

The evaporated water from the sludge drying process leaves the head of the dryer as 

saturated steam and it is directed to a condenser. The condensate, generated in the 
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condensing system, is collected in a holding tank, also called condensate tank, similar to the 

one used for the centrifuged water.  

Incineration of sewerage sludge  

In order to maintain good operational control over the sewerage sludge incinerator and 

thereby minimise and control its emissions and residues, BAT is to maintain the effective 

combustion performance of the sewage sludge incineration plant by using fluidised bed 

technology because of the higher combustion efficiency and lower flue-gas volumes that 

generally result from such systems. 

The general plant concept for the sludge incineration is based on a continuous incineration 

process without adding any primary energy, e.g. gas or oil, in combination with an energy 

recovery from the flue gases drying the dewatered sludge to the level of self-thermal 

combustion. 

The fluidized bed type incinerator 

The fluidized bed incineration consists of the incinerator itself, the heating-up burning 

chamber and the necessary fan for generating the fluidized bed inside the incinerator as 

shown in the figure below: 

 
Picture 20. Principle construction of a fluidized-bed firing system 

The incineration plant is made of one line incineration and consists of the following main 

section: 

Â wind box with connected heating up combustion chamber, 

Â fluidized bed area, 

Â freeboard (post combustion zone), 

Â Incinerator head with connecting flange to the waste recovery system. 

Combustion temperature is in the range of 850 ï 870°C.  
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The construction of the incinerator ensures an incineration process, which minimize the 

generation of NOx in the flue gases without adding any ammonia solution (SNCR-process). 

The main characteristics of the incinerator are described in the following table: 

Table 18. Incinerator design values 

Parameters Unit Value 

Inlet Sludge nominal flow  kg DS / d 26,700 

Inlet Sludge VM content  % DS 55 

Inlet Sludge DS content % 37 

Incinerator operating time  hr/d 20 

Incinerator operating time  d/week 6 

Incinerator diameter M 4.3 

Incinerator freeboard temperature  °C 850 - 870°C 

Waste Heat Recovery System  

The sludge treatment plant incorporates a heat recovery system which recovers heat from 

the flue gases, used for generating steam for dryer heating. Steam is generated from the hot 

flue gases behind the incinerators.  

 

Picture 21. Thermal balance of the Skopje WWTP pre-drying-incineration stage 

Flue gas treatment  

Flue gas from the incinerators pass through air pollution control systems designed to remove 

ash and pollutants before it is discharged into the atmosphere. 

Emission limits (see table below) have to be achieved during 24-hr operation mode.  

Table 19. Daily average emission limit values for the polluting substances 
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Parameters Units 
Daily 

average 

30 min 

Average 

(100%) 

30 min 
average 

(97%) 

Total Dust mg/Nm3* 10 30 10 

Gaseous and vaporous organic 
substances, expressed as TOC 

mg/Nm3* 10 20 10 

Hydrogen chloride (HCl) mg/Nm3* 10 60 10 

Hydrogen fluoride (HF) mg/Nm3* 1 4 2 

Sulphur dioxide (SO2) mg/Nm3* 50 200 50 

Nitrogen monoxide (NO) and nitrogen 
dioxide (NO2), expressed as NO2 

mg/Nm3* 200 400 200 

Carbon monoxide 
mg/Nm3* 50 100 

150 (10-min 
average) 

Dioxines and furanes (sampling period 
6-8 hr) 

ng/Nm3* 0.1   

Mercury (Hg) mg/Nm3* 0.05(**)   

Total Cadmium (Cd) and Thallium (Tl) mg/Nm3* 0.05(**)   

Total Heavy Metals (including 
Antimony (Sb), Arsenic(As), Lead (Pb), 
Chromium (Cr), Cobalt (Co), Copper 
(Cu), Manganese (Mn), Nickel (Ni), 
Vanadium (V)) 

mg/Nm3* 0.5(**)   

 

The flue gas leaving the waste heat steam boiler shall be completely de-dusted and cleaned 

from harmful components. The whole flue gas purification system is of dry type with only dry 

discharge products. The flue gas temperature at the boiler exhaust amounts to 200 °C 

approximately. 

A portion of flying ashes precipitates in the boiler. The final de-dusting is effected by means 

of electrical precipitator.  

Electrostatic precipitator is equipped with conical bottom for collecting the dust and a rotary 

valve at each bottom outlet flange for mechanical discharge of the collected ashes. The 

ashes are then discharged into a storage silo whit a direct loading of the waste product to 

trucks. The ashes in most cases can be reused in road construction, concrete works or even 

used in the cement plants. 

The flue gases are treated from any basics components and heavy metals by means of a 

special dry cleaning system, consisting on a reactor and followed by a bag filter.  

Inside the reactor, sodium bicarbonate and activated carbon are injected into the flue gas for 

binding the harmful components. The sodium bicarbonate injection in the reactor removes 

the remaining acid & sulphurous pollutants and the activated carbon injection removes 

mercury, dioxins and furans. 

Bag filtration systems ensure the emission limits. Therefore, bag filters are usually installed 

as final process step behind the reactor, for separating the reaction products. The reaction 

product (residues) is collected in the bottom of the bag filter and then discharged into any 

separated large-bags.  
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A cooling air injection is provided upstream the reactor in order to decrease the flue gas 

temperature down to 200°C in case of any dysfunction for constant optimum reaction 

conditions with activated carbon and in order to protect the bag filters. 

Table 20. Flue gas treatment values 

 

 

 

4.3 Biogas line 

Overall Biogas Line Description 

Biogas is collected from mesophilic digesters and sent through a condensate trap provided 

to collect condensed water droplets. Then, biogas is either stored in gasholders or directly 

sent to the cogeneration building for the production of electricity and/or thermal energy. If 

needed, biogas can also be burnt on the flare, as an ultimate discharge path. Before the 

reuse of the gas in the cogeneration engine, biogas needs to be treated: pressure is 

increased through centrifugal blowers, then hydrogen sulphide (H2S) is removed by means 

of a wet scrubber before treatment on active carbon for removal of siloxanes and further 

removal of H2S gases. 

The biogas network is constituted of:  

Parameters Units Value 

Inlet   

Flue gas flow  m3/h 9,950 

Flue gas temperature at the inlet of the 
electrostatic precipitator 

°C 200°C 

Electrostatic    

Electrostatic precipitator efficiency % 99,9% 

Ashes hourly production kg/h 727 

Ashes week production t/w 87 

Ashes density - 0,6 

Storage volume for 1 week m3 150 

Big Bag precipitator   

Sodium Bicarbonate hourly consumption kg/h 123.6 

Storage volume for 1 month m3 70 

   

Activated Carbon hourly consumption t/w 0.21 

Bag Filter efficiency % 99,9% 

Residues week production t/w 13.0 

Residues density - 0,55 

Exhaust   

Maximal Treated Flue gas flow (with cooling air) m3/h 10,650 

Chimney diameter  M 0.75 
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Â CHP Unit: To convert biogas in heat and power; 

Â Condensate trap: To dry biogas and to catch condensate; 

Â Flare: To burn biogas in excess; 

Â Gasholder: To store biogas and to maintain it under pressure; 

Â Blowers: To increase biogas pressure in order to be used for cogeneration (or 

boiler); 

Â H2S and siloxanes treatment/removal unit: To protect cogeneration; 

Â Boiler: To provide heating production in case of CHP Unit failure or during the start-

up of the process. 

Condensate trap 

Before using the biogas, it is important to make sure that the liquid concentrated part is 

removed and collected at the lowest point of the network or the circuit. That is the purpose of 

the condensate trap which is located upstream of the gasholder tank.  

As this is the only path for the produced biogas, the condensate trap is provided along with a 

manual by-pass for maintenance purposes. 

Gasholders 

In order to buffer the variations between the biogas production and consumption, 2 

gasholders will be provided. The gasholder will also control the biogas pressure and keep it 

at 25-30mbar in the dome of the digesters and in the network, up to the blowers. This system 

ensures a natural protection of the digesters, both in overpressure and in depression by 

means of a pressure/vacuum relief valve. For an easier maintenance purposes, the selected 

technology for gas holding consists of a double membrane spherical type holder. Each 

gasholder is protected against overpressure with a hydraulic seal that acts as a safety valve.  

 
Picture 22. Gasholder 

Each gasholder, among other, includes: 

Â Air blowers for a constant inflation of the structure coupled with a pressure 

measurement; 

Â Hydraulic seal to protect the gasholder; 

Â Pressure retaining valve; 

Â Ultrasonic level transmitter at the top. 

Flare 
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The biogas cogeneration units are designed to handle the entire average biogas production. 

However, in case one or several engines are not available or out of order, biogas must be 

burnt in a low elevation hidden flame flare. This avoids discharging methane gas into the 

atmosphere whose global-warming potential (GWP) is 56 times higher than the carbon 

dioxide.  

Biogas treatment 

Biogas blowers 

After the storage stage, the biogas needs to be boosted in order to go through a wet 

scrubber, the routing circuit before reaching the engines with enough pressure. The 

temperature increase due to the adiabatic compression on the blower generates a decrease 

of the relative humidity of the biogas and limits further condensation in case of low outdoor 

temperature. 

H2S and siloxanes removal 

During the exploitation phase of the thermal engine, hydrogen sulphide can react with water 

and form sulphuric acid which leads to corrosion problems. H2S is first removed from the 

biogas by gas washing in a wet scrubber. A second stage will also be included for biogas 

treatment, by means of active carbon. This second treatment will allow siloxanes removal to 

a concentration of less or equal to 5ppm. It will also allow further removal of H2S down to 

less or equal to 1ppm. 

Co-generation 

A cogeneration (Combined Heat and Power, CHP, Unit) allows producing two usable 

secondary energies (mechanical and thermal) from a primary fuel source. In case of the 

project, the primary fuel source is biogas from sludge digestion. The mechanical energy is 

converted into electrical power by an alternator. The thermal energy, recovered from the 

alternator supplies the energy necessary for the heating of the sludge in the digestion. 

 

Picture 23. Diagram of a co-generation unit 

The cogeneration unit includes one thermal engine coupled with a three-phase alternator. 

The entire group is assembled on vibration absorbers and a flexible coupling avoids any 

vibration on the external structures. The engine/alternator couple and peripheral equipment 

are installed in a dedicated sound/noise-protected room or container. 

In case of failure of the CHP Unit or during start-up, a stand-by boiler can provide the heat 

quantity necessary to warm the digesterôs sludge, using the biogas. 

Table 21. Cogeneration figures 

Parameters Units Value 

Biogas Dry flow rate Nm³/d 26,700 

CHP electrical efficiency % 36 

CHP thermal efficiency % 42 

Electricity production capacity kWe 1,400 

Electricity produced (generator capacity) kWe 1,300 

Heat produced kW th 1,675 
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4.4 Solid Waste Disposal 

Solid wastes produced from the plant include screenings, grits and the sludge generated 

from the biological treatment.  

Screenings and Grits 

Retained screenings and grits will be removed and disposed of independently from the 

treated sludge in excess. 

For grits, particles settling in the sedimentation tank will be drained and washed to remove 

sticking organic matters before their hauling to the sanitary landfill or their incineration. If 

necessary, grits can also be lime stabilized before their hauling and disposal in the sanitary 

landfill. 

In case screenings and grits will be disposed of in Drisla landfill site, they should preferably 

be compacted in the plant before their hauling to the landfill site. 

Washed and drained grits can also be transported as public works material for trench 

backfilling for instance.  

There will be also grease which is to be removed from the settling tank by flotation and 

surface scrapping. Since the plant will be equipped with a sludge incinerating facility, the 

removed grease will be mixed to the dewatered sludge before its incineration.  

Ashes from Sludge Incinerator 

The digested and mechanically dried sludge will be burned in the incineration facilities to be 

provided. Ashes average production of 106 tons per week is expected for the 2030 horizon. 

By the 2045 horizon, ashes production is expected to reach 116 t/w.  

With an ashes density of 0.6t/m3, ashes production would be totaling 175m3 per week or 

9,000m3/y in 2030. 

Ashes storage either on the plant site or elsewhere would necessitate their protection by 

means of humidification and the provision of a tarpaulin cover in order to prevent their 

spreading and dispersal. 

Ashes disposal can be secured at Drisla landfill site as well as in abandoned quarries in the 

vicinity.  

Ashes transportation should be done either by a tank truck or by a dumper truck. For the 

latter, ashes should be covered by a tarpaulin to avoid their dispersal.  

Another solution with ashes reuse would consist in using them in public works and for some 

specific constructions. The addition of some reagents can convert ashes into granular shape 

solids which are considered as more adapted for carrying out some specific field works 

(filling, foundation material, etc.). 

4.5 Odor treatment  

The wastewater treatment process could generate bad odours that should be taken to limit 

odour emission. For that purpose, the following works and devices will be covered and 

ventilated: 
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Â Coarse screens; 

Â Raw water pumping station; 

Â Fine screens; 

Â Static thickeners; 

Â Biological excess sludge tank; 

Â Gravity belt thickeners; 

Â Thickened sludge tank; 

Â Digested sludge tanks; 

Â Centrifuges. 

The waste air extracted from these works is transfered to the air treatment facilities before 

being discharged to the atmosphere. 

The main air pollutants, to be removed, will be: 

Â Hydrogen Sulphide (H2S), 

Â Ammonia (NH3), 

Â Mercaptans, 

Â Amines. 

Considering the high estimated airflow to be treated (100,000m3/h), and the good efficiency 

of physical-chemical treatments on a wide range of odorous compounds, the selected air 

treatment for Skopje WWTP is: physical-chemical treatment of air. 

Removal of harmful substances in the gaseous products of the gas line is also dealing with 

odors.  

The physical-chemical treatment consists in 3 scrubbing towers in series. The 3 towers will 

be of the following types: 

Â Tower 1 will be a sulphuric acid (H2SO4) scrubbing to remove nitrogen compounds 

(mainly ammonia and amines) according to an acid-base reaction; 

Â Tower 2 will be an oxidising scrubbing using sodium hypochlorite (NaClO) to remove 

reduced sulphur compounds (hydrogen sulphide and mercaptans); 

Â Tower 3 will be an alkaline scrubbing using sodium hydroxide (NaOH) to remove 

reduced sulphur and volatile fatty acids. 

The design of physical-chemical scrubbers is stated in the following table: 

 

 

Table 22. Design of physical-chemical scrubbers 

Parameters Units Value 

Estimated air flow to be treated m3/h 100,000 

Number of lines unit 1 

Number of scrubbers unit 3 

Scrubber unit diameter m 4,5 

Tower 1 - - 

H2SO4 average consumption (96%) l/h 1,4 

H2SO4 storage m3 1,0 



ESIA Study of the project to Finance, Build and Operate a WWTP in the City of Skopje 

 

91 
 

Parameters Units Value 

Storage autonomy D 30,0 

Tower 2 - - 

NaOH average consumption (30%) l/h 16,8 

NaOH storage m3 15,0 

Storage autonomy D 30,0 

Tower 3 - - 

NaOCl average consumption l/h 43,0 

NaOCl consumption (48°) m3 15,0 

Storage autonomy d 14,0 

 

4.6 Storm water treatment 

For target year 2030, no specific treatment will be forecasted; storm water exceeding the 

design flow of the WWTP will be discharged to the River. 

On the contrary, for target year 2045, a specific treatment will be provided to cope with this 

storm water overflow. So for target year 2030, a sufficient area will be preserved for a future 

implementation of storm water treatment facilities near the pre-treatment works. 

For target year 2045, the storm water treatment will be design according the parameters 

provided in the Technical report.  

4.7 Buildings & offices 

Technical & administration buildings will be provided, as part of the WWTP, including 

electrical houses, air blowers building for aeration/biological tanks, sludge treatment building 

to house belt thickeners and dewatering centrifuges, workshop with store area. The 

administration building will include, among other things, a fully equipped laboratory. The new 

WWTP will be provided with several technical and administrative buildings. 

4.8 Power reguirement 

Taking into consideration power co-generation in the plant, the total external power demand 

is expected to reach some 6,050MWh/y in the first phase of the project (year 2030).  

Main power consuming units in the plant are: the inlet lift station, air blowers, sludge 

recirculation pumps, dewatering machines and incineration/flue gas treatment. 

As far as power supply to the WWTP and for safety purpose, two identical transformers in 

parallel will be provided for the water/wastewater treatment line as well as for the sludge 

treatment line. Transformers capacity will be:  

- Wastewater treatment line 2 x 2,500kVA 

- Sludge treatment line  2 x 1,000kVA  

Standby generators will also be provided with 1,000kVA for the wastewater treatment line 

and 800kVA for the sludge treatment line. 

4.9 Description of civil works  

The present part of the report addresses the different issues related to civil works. 

Â Existing geotechnical conditions, 

Â Riverbank protection,  
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Â Impact of seismic tremor on structural design and stability of site,  

Â Design criteria used in the sizing of water and non-water structures,  

Fill Areas  

Due to site development constraints, the provision of fill to meet the requirement of the 

hydraulic profile of the plant and to provide appropriate storm water drainage for the 

developed area will be limited to three separate areas which constitute the project site:  

Â The inlet works, physical and biological treatment area; 

Â The clarifiers area and; 

Â The sludge treatment and the Administration area. 

The compacted fill height around the different project structures will vary between 1.00 and 

1.80m and enough settlement can be secured through an early backfilling of the land. Such 

arrangement can be achieved by allowing the contractor to start preparatory works including 

filling works the earliest possible. A gap of six to eight months between the spreading and 

the compaction of the earth fill and the beginning of the construction works will be required.   

The Road Network 

The access road to the site will connect Industriska 1 to the northern side of the existing 

earth dike. The entrance road is expected to run parallel to the existing industries railroad 

and at more than 30m from the existing high pressure underground gas pipe.  

Roads will have the size of double carriage way (two lanes of 3.60m each) with one meter 

shoulder on each side. This is the case of the following road sections: 

Â Access road to the Administration Building, Stores and Workshop; 

Â Road serving inlet works including raw water lift station, pre-treatment units and 

sludge treatment area; 

Â The central road connecting the main entrance road to aeration tanks and clarifiers 

area. 

All other roads will be of one lane type with a total width of 6m including shoulders.  

Fencing  

All the project area including the free land between the existing northern dike and the site 

entrance, where the administration building will be located, will be fenced, some 2,900m in 

total.  

Taken into consideration site restrictions, two fence areas can be identified:  

Â The area located to the western side of the projected road corridor and covering 

14.20ha and 

Â The eastern side area of 5.50ha where clarifiers and the footprint for disinfection 

facilities have been located  

River Bank Protection  

River bank protection, to be made of gabions of 1.00m x 1.00m cage section, will be 

provided up to 4m total high and along 550m of the project site. Protection works are 

expected to limit the scouring effects of the River flow and to protect the project site against 

erosion.  
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Based on the comparison of different methods for riverbank protection, the selected solution 

is construction of Green Gabion Wall for Slope Protection and Reno Mattresses for Toe 

Protection. 

In order to meet the above design requirement and level of safety, a typical cross section 

illustrating the constructive measures of riverbank protection is shown in the figure below: 

  

Picture 24. Typical cross section of river bank 

protection    

Picture 25. Location and length of riverbank to be 

protected 

The quantities of riverbanks and structures of wastewater treatment plant protection will 

amount to 7,560m3. 

Type of foundations to be envisaged and recommendations 

At the present stage of the project, the soil of WWTP site is classified into medium 

compacted one. Shallow foundation is deemed appropriate. However, prior to the 

commencement of works on site, the Contractor should carry out complementary 

geotechnical investigations on site.  

Macedonian Seismic Standards requirements 

The Plant is located in an area where the expected seismic intensity for a 500-year return 

period is of 9 degrees in accordance with MCS Based on the seismic map of Macedonia, the 

different structures of WWTP are located in a highly seismic area and should be designed to 

withstand the strongest expected earthquake intensity.  

Seismic design of the entire facility shall fit to both Eurocodes and national design criteria. 

4.10 Main activities  

Construction phase  

The construction phase covers: 

Â Preparatory works (removal of vegetation, removal of humus layer, 

excavation/backfilling ground leveling.); 

Â Accommodation facilities for the construction yard: water supply (domestic and 

technological if any), discharge of waste water and installations for treatment and/or 

removal of liquid effluents, where appropriate, electric supply, waste disposal etc.; 

Â Storage facilities for the building materials; 

Â Parking and maintenance of the equipment used for construction activities; 

Â Fencing of construction yard; 
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Â Access roads;  

Â Construction of the water line and sludge line (civil works, excavation, pipes, heavy 

machinery) and construction of the incineration plant;  

Â Activities for flood protection and river bank protection;  

Â Installation of the equipment;  

Â Use, storage, transport and handling of materials and waste. 

Operational Phase  

Â Technological operations required for the WWTP operation; 

Â Quality control - the efficiency of the waste water and sludge treatment processes; 

Â Maintenance operations; 

Â Technological operations required for the sludge facilities operation; 

Â Transport, storage and handling of the wastes resulted from WWTP operation. 

Commissioning / decommissioning 

Commissioning of the Plant is a process under the responsibility of the Contractor / 

Operator. It is iniated once the construction phase is completed and all equipment installed. 

The commissioning is technical step under the responsibility of skilled personnel, under 

terms defined and confirmed by the involved project players.  

Precommissioning is a mandatory step where he Plant structures are checked and 

confirmed in regard to their technical properness and basic functionality, thus ultimately 

including validation of working and environmental parameters of the structures and 

equipment based on the manufacturerôs documentation, performed tests during construction 

and other associated means of verification. Once the precommissioning is accepted and 

approved, commissioning may take place. 

The process of commissioning also includes training of the personnel. Transfer of know-how 

is important not only to achieve proper run of the Plant, but also to deal with improved 

energy efficiency, reduced GHG emmissions, as well as to educate the personnel in regard 

to measures of prevention of environmental damages under planned and unforeseen 

occasions. 

The initial commissioning of the Plant begins with introduction of clear water. Such an 

approach is taken due to the necessity all installed running, signaling and steering 

appliances to be brought to the state of coordinated function, as required with design. 

Activities the Plant to achieve its working profile are subject of separate methodology 

accepted for implementation. This also includes the time span necessary for establishment 

of the processes, regulation of dosing of chemicals, under standing control of the working 

parameters and analyses of the produced effluent. The methodology must include the aspect 

of amle and skilled intervention during the process, would any irregularity occur, especially in 

registering of leakages, increased noise, sufficiency of disposal facilities, storring and 

handling of materials an other. 

During commissioning, the guaranteed environmental impact of the installed machinery must 

be verified by the authorized entities prior to hand over of the Plant by the Contractor to the 

Operator.  
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Means of continuous monitoring, such as laboratory, field metering equipment, networking of 

data collection represents part of the commissioning. Separate documentation on proper 

functionality, along with the accepted protocols of data presentation shall be delivered.  

Commissioning shall contain establishment of real time monitoring of the data to authorized 

persons, and futher to the relevant stakeholders, including public. Access to this data will be 

previously defined/accepted. 

Decommissioning of the Plant or its parts must be also subject to decommisioning-

rehabilitation plan accepted prior to activation of such a step. Decommissioning of some 

parts of the Plant can also mean that there are improvements defined that require outdated 

parts of the Plant to be demolished or/and removed. 

Structures, buildings, machinery, installations subject to decommissioning must be clearly 

noted and potential environmental damages identified. Only authorized entities are allowed 

to deal with decommissioning. 

Areas of demolition and clearance of decommissioned works shall be brought to the state 

defined and approved in the Plan. If residuals of the process are subject to any special 

activity, such as remediation, this step is considered to be a part of particular analyses and 

approval, including acceptance of decommissioning activities.  

Analyses of soil and ground water are required after the decommissioning, as a means of 

verification that no harmful materials are present on the siete where the Plant or its parts 

used to operate. 

4.11 Raw materials, construction materials and equipment  

Construction phase  

Commonly used construction materials for the WWTP include: concrete, brick, steel and 

stainless steel and other masonry material; asphalt, welding materials, pipes of different 

materials, filter materials, electrical materials and other. 

Commonly used construction equipment and heavy vehicles: compressor, excavator, 

compactor, concrete mixer, concrete vibrator, crane, mobile crane, bulldozer, generator, drill, 

pneumatic tools, chainsaw and others will be employed during the construction.  

Operation phase  

Table 23. Expected waste quantities  

Source Waste Code Quantity 

Mechanical coarse and 
fine screening  

Inert waste 19 08 01 
2030 -14342 kg/d 

2045 ï 15120 kg /d 

Removal of gravel and 
grease  

Inert waste 19 08 02 
2030 ï 4876 kg /d 
2045 ï 5141 kg /d 

Ashes production  Insineration waste 10 01 15 
2030 ï 106t/w 
2045 - 116 t/w 

Flying ashes from 
inceneration different 
than 10.01.016 

Incineration waste 10.01.17 Not defined 

Send from fluidiezed  
bed cover 

Incineration waste 10.01.24 Not defined 

Ash residue not 
mentioned in 19.01.11 

Incineration waste 19.01.12 13 t/w 
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Table 24. Reagents / chemicals to be used during operation 

Reagents 
Storage 

Condition 
Process stage 

utilization 

Quantity 
(2030) 

t/y 

Quantity 
(2045) 

t/y 

FeCl3 commercial 
solution (42%)daily 

consumption  

HDPE tanks (2x 
50m3)/simple 

walled tankwith 
concrete 

retention in case 
of leak  

Physical-chemical 
treatment of 
phosphorous  

- 6.9m3/d 

H2SO4 Average 
consumption (96%) 

Storage tank  
Physical-chemical 

treatment of air 
l/h 1.4 

NaOH average 
consumption (30%) 

Container  
Physical-chemical 

treatment of air 
l/h 16.8 

NaOCl 
consumption (48%) 

Storage tank 
Physical-chemical 

treatment of air 
m3 15 

Active carbon 
consumption  

Cassete in box Biogas treatment  t/w 0.21 

Bicarbonate Storage tank  IBiogas treatment  Kg/h 123.6 
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5 DESCRIPTION OF MAIN PROJECT ALTERNATIVES  

Taking into consideration the limitations of the project location and basic data relevant for 

dimensioning of the WWTP capacity, including possible effects on the environment, the FS 

provided several different water line and sludge line solutions. Each solution is with different 

technical approach and different financial parameters for their implementation.  

Different options take into account the requirements for output parameters of the treated 

wastewater, according to the national legislation that fully transpose the requirements of the 

EU UWWT Directive.  

5.1 Do nothing scenario 

If ñDo nothing scenarioò remains in force in future deterioration of the environment and 

society is unavoidable. This scenario will ñimproveò the following trends in regard to: 

Environment  

¶ Further deterioration of the quality of Vardar River and quality of ground water 

bodies due to enormous discharge of untreated water until it become eutrophic ï 

Dead River. 

¶ Failure to comply with applicable regulatory requirements 

¶ Huge impact on the aquatic flora and fauna  

  Socio-economic aspect 

¶ Increased number of acute infective intestinal diseases caused by increased number 

of coliform bacteria in 1l, increased number of aerobic bacteria in 1l and increased 

number of fecal bacteria (E. coli, E coli TT, Enterococcus, Enterobacter spp) in 

Vardar River.  

¶ Economic loss of the farmers ï reduced quality and quantity of the crops irrigated 

with polluted water   

¶ Economy development and new employment   

5.2 Description of alternative processes 

Identification and analysis of possible solutions for water line 

Various existing and mostly long-tested processes are considered as able to treat BOD5, 

COD and SS of urban wastewater effluents up to the above proposed targets. The 

preliminary analysis of available solutions was done according to the following criteria:   

Â Land or space requirement; 

Â Suitability of the process with respect to the required treatment level for short, 

medium and long term considerations; 

Â Impact on environment; 

Â Raw wastewater influent characteristics to the plant; 

Â Existing applications for similar treatment capacity; 

Â Sludge production. 

In this regard following options were suggested: 

Â Extended Aeration (EA);  
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Â Activated sludge with prior settling, also called Conventional Activated Sludge 

Process or CASP; 

Â Membrane Bioreactor (MBR) process; 

Â Oxygen Activated Sludge (OAS) process; 

Â Sequencing Batch Reactor (SBR) process; 

Â Moving Bed Biofilm Reactor (MBBR) process; 

Â Aerated Lagoon (AL) process; 

Â Biological Filtration (BF) process; 

Â Conventional Trickling Filter (CTF) process. 

The assessment of the various processes according to the above selected criteria is shown 

on the following table. 

Table 25. Assessment of existing water treatment processes according to the project requirements 

Process 
Land space 
requirement 

Suitability 
for short 
term and 
long term 
required 

level 
treatment 

Impact on 
environment 

Influent 
characteristics 
impact on the 

process 

Existing 
applications for 

similar treatment 
capacity 

Extended 
activated 
sludge  
(EAS) 

Compatible 
with site 

availability 

All quality 
requirements 

are 
achievable 

Unpleasant 
smell. Odour 

removal 
treatment 
may be 
required 

especially in 
sludge area 

 

Compatible 
with influent 

characteristics 

The most common 
process  (with CASP)  
for WWTP in any size 

Activated 
sludge with 

primary 
settling 
(ASPS) 

Compatible 
with site 

availability 

All quality 
requirements 

are 
achievable 

Compatible 
with influent 

characteristics 
The most common 

process (with EA) for 
WWTP in any size 

Membrane 
Bioreactors 

(MBR) 

Compatible 
with site 

availability 
(very 

compact 
process) 

All quality 
requirements 

are 
achievable 

Compatible 
with influent 

characteristics Many applications for 
all size WWTP 

Oxygen 
activated 
sludge 
(OAS) 

Compatible 
with site 

availability 

All quality 
requirements 

are 
achievable 

Not 
recommended 

for highly 
diluted influent 
as is the case 
of the Project 

Mainly used for 
industrial wastewater 

treatment or 
upgrading of existing 

urban WWTP 

Sequencing 
batch 

reactors 
(SBR) 

Compatible 
with site 

availability 

All quality 
requirements 

are 
achievable 

Not 
recommended 

for highly 
diluted influent 
as is the case 

Many applications but 
more suitable for 

small or medium size 
WWTP 

Moving Bed 
Biofilm 

Reactors 
(MBBR) 

Compatible 
with site 

availability 

All quality 
requirements 

are 
achievable 

Compatible 
with influent 

characteristics 

Mainly used to 
upgrade existing 

urban plants 
Few application for 

new big WWTP 

Aerated Non Quality Compatible Few application for 
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lagoon (AL) compatible 
with the size 

of the site 
(required 

water area > 
150 ha) 

requirements 
for BDO5, 
TSS and 

CDO hardly 
achievable 

Quality 
requirements 
for N and P 

are not  
achievable 

with influent 
characteristics 

bid WWTP (at least in 
Europe) 

Conventional 
trickling filter 

(CTF) 

Compatible 
with site 

availability 

Quality 
requirements 
for N and P 

are not  
achievable, 
and should 

net the 
addition of 

works based 
on another 

process (BF) 

Little smell 
Attracts 

mosquitos 
and birds 

Compatible 
with influent 

characteristics 

Less used for large 
WWTP because of its 

relatively low 
efficiency 

Biological 
filtration (BF) 

Compatible 
with site 

availability 
(very 

compact 
process) 

All quality 
requirements 

are 
achievable 

Unpleasant 
smell. Odour 

removal 
treatment 
may be 
required 

especially in 
sludge area 

Compatible 
with influent 

characteristics 

Many applications for 
all size WWTP 

Alternatives excluded from further evaluation 

Â Oxygen Activated Sludge (OAS) process is not suitable as the projected WWTP will 

receive domestic type of sewage exclusively. No industrial wastes with high organics 

concentrations are expected. 

Â Sequencing Batch Reactor (SBR) process is a highly efficient process; but it is 

preferably used to treat highly concentrated wastewater which is not the case of the 

project where high infiltration into the sewer system is increasing the wastewater 

flow dilution. 

Â Moving Bed Biofilm Reactor (MBBR) process is also a highly efficient process. 

However it is mainly used for upgrading the capacity and/or the efficiency of existing 

small and medium size WWTPs. It is not commonly used for large size new plants 

still need to be built. 

Â Aerated Lagoons (AL) process is not appropriate as it requires large areas (more 

than 150 ha in water surface in the case of the projected Central WWTP) without 

reaching the water quality requirements. 

Â Conventional Trickling Filter (CTF) process is not a relevant solution due to its 

insufficient efficiency as compared to the water quality requirements. 

Alternatives selected for further evaluation 

 Aditional technical and financial comparison between the 4 remaining option shows that 

option 3 ï membrane bioreactors and option 4 Bio filtration as compared to option 1 

Extended Aeration (EA) and option 2. Activated sludge with prior settling, are with higher 

investment costs and the rate of produced sludge is higher compared to option 1 and 2.  
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Comparison of option 1 and option 2 is based on the above criteria, including CAPEX 

(investments) and OPEX (running) costs 

These criteria are applied in a form of SWOT matrix which shows for each one of the two 

selected WWTP solutions positive and negative effects.  

Table 26.SWOT Matrix  

 POSITIVE EFFECTS NEGATIVE EFFECTS 

S ïStrengths W ï Weaknesses 

INTERNAL 

FACTORS 

 

Solution 1 : Extended 

Activated Sludge 

Solution 2: 

Activated Sludge 

with Primary 

Settling Tank 

(conventional AS) 

Solution1 : 

Extended Activated 

Sludge 

Solution 2: Activated 

Sludge with Primary 

Settling Tank 

(Conventional AS) 

General strengths General Weaknesses 

Good efficiency for the removal of all pollutants as per 

EU requirements and Macedonian Standards 

Compatibility with load variations due to low F/M ratio 

(0,5 to 0,6 kgBOD5/kgDSS) 

No important environmental impact (odour and noise 

pollution can be controlled) 

Land requirement no larger than 15 ha in the western 

part of the project earmarked area (Water Zone). 

Available area for future possible extension 

Sensitivity to unexpected flow variation 

Attention should be paid to sludge dispersion caused 

by excessive aeration and lowered sludge activity 

Possibility of further expansion of the plant in the land 

located East of the existing North-South Overhead 

power lines and with possible constraint from the 

projected road (as per GUP) 

Due to the sludge chain mainly (except for option c: 

Lime Treatment with Power & Heat Cogeneration; 

staff with high qualification is required  

Low sludge production 

compared to solution 2 

Operation is simplified due 

to only one quality of 

sludge production 

Primary sludge allows to 

produce a larger 

quantity of biogas and 

electricity compared to 

solution 1 

Primary settling  allows 

a better flexibility in 

operation  

 

Sludge option strengths Sludge option weaknesses 

Solution 1 and solution 2 - option ñaò (sludge drying) 

Low quantity of sludge to be eliminated (10,000 to 

12,000 tons/year) 

Sludge is sanitised and stabilised 

Solution 1 and solution 2 - option ñbò (incineration + 

cogeneration) 

Low quantity of sludge by-products to be evacuated to 

landfill site (5,500 to 6,800 tons/year) 

Favourable energy balance. Better for solution 2 

Solution 1 and solution 2 - option ñcò (lime treatment+ 

cogeneration) 

Among all sludge options, the most favourable energy 

balance. Better for solution 2 

Solution 1 and solution 2 - option ñaò: (drying)  

 

No energy generation resulting in bad energy balance 

 

Solution 1 and solution 2 - option ñbò: (incineration 

+cogeneration) 

 

High CO2 impact 

 

Solution 1 and solution 2 - option ñcò (lime treatment + 

cogeneration) 

Very large quantity of sludge to be hauled (38,000 to 

45,000 tons/year) 
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Lower global expenditures 

Solution 1 and solution 2 - option ñdò (hydrolysis + 

cogeneration)  

Favourable energy balance. Better for solution 2 

Sludge is sanitised and stabilised 

 

Solution 1 and solution 2 - option ñeò (hydrolysis + 

cogeneration + 50% drying) 

Favourable energy balance. Better for solution 2 

Sludge is sanitised and stabilised 

Half of sludge is dried (possible reuse in the cement 

factory) 

Lower quantity of sludge to be hauled compared to 

option ñdò (15,500 to 20,000 t/year) 

Incomplete stabilisation and sanitation 

 

Only one possible way for sludge elimination: sludge 

conditioning (except temporary landfilling)  

 

Solution 1 and solution 2 - option ñdò (hydrolysis + 

cogeneration) 

 

Large quantity of sludge to be hauled (23,000 to 

30,000 tons/year) 

 

 

COSTS S1:  CAPEX (2030/2040): 6.5/7.2 Billion MD         CAPEX 2040 + 20 years OPEX: 18.8 Billion MD 

S2:  CAPEX (2030/2045) : 6.5/7.4  Billion MD          CAPEX 2040 + 20 years OPEX : 17.3 Billion MD 

 

EXTERNAL 

FACTORS 

 

O ï Opportunities 

 

Solution 1 and solution 2 option ñaò (drying) 

Various possibilities for sludge elimination according to 

opportunities: soil conditioning (subject to suitable 

sludge quality), reusing in cement factory (subject to 

sludge quality and dryness level), co-incineration, 

landfilling (temporary). Due to the sludge quality and 

quantity, landfilling could also be envisaged as a 

perennial solution 

Solution 1 and solution 2 option ñaò (incineration) 

Possibility to reuse ashes in public works 

Solution 1 and solution 2 - option ñcò (lime treatment + 

heat and power cogeneration) 

Possibility to reuse sludge for soil conditioning provided 

that sludge quality responds to farming demand 

Solution 1 and solution 2 option ñdò (hydrolysis + 

cogeneration) 

Various possibilities for sludge elimination according to 

opportunities: soil conditioning (subject to sludge 

quality), co-incineration with other wastes, landfilling 

(temporary) 

Solution 1 and solution 2 option ñeò: (hydrolysis + 

cogeneration + 50% drying)  

Various possibilities for sludge elimination according to 

opportunities: soil conditioning (subject to sludge 

quality), co-incineration, reuse in cement factory for the 

part of the sludge which has been dried (subject to 

sludge quality), temporary landfilling. Due to the sludge 

quality and quantity, landfilling could also be envisaged 

as a perennial solution 

T ï Threats 

 

Solution 1 and solution 2 - option a (drying) 

No energy generation resulting in bad energy 

balance. Expenses costs sensitive to possible 

increasing of the energy cost. Harder treat for 

solution 1. 

Solution 1 and solution 2 - option b (incineration + 

cogeneration) 

More stringent regulations on CO2 emissions 

All solutions and options except incineration, 

more particularly lime treatment option 

For the time being, there is an uncertainty as far 

as the feasibility of sludge reuse for soil 

conditioning: 

- uncertainty as far as sludge quality due to 

possible if not certainly the presence of 

heavy metals (Lead, Zinc, etcé) due to 

industries discharging into the sewer system, 

resulting in unsuitability of sludge for 

agricultural use 

- uncertainty as far as sludge demand from 

farmers 

If the quality of sludge is not suitable for soil 

conditioning (all options except ñbò) or reuse in 

cement factory (options ñaò and ñeò), the only 

elimination solution should be a perennial 

landfilling (or co-incineration), except in option ñbò 

(incineration).   
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The selected option is option 2: Activated sludge with primary settling commonly 

known as conventional activated sludge  

 

Selection of the sludge treatment options   

The following criteria are taken into consideration in selection of the sludge treatment: 

¶ To produce energy from sludge process in order to save operation energy costs; 

¶ To reduce the quantity of sludge resulting from primary and biological waste water 

treatment for the two following reasons: firstly, no solution for reusing or elimination 

of sludge can be considered with certainty as feasible for the time being, secondly it 

is a priority, in any case, to save transportation costs to elimination or reusing site;  

¶ To make possible the development of several solutions for reusing or elimination of 

the treated sludge, either alternatively or in a complementary way. 

Five options have therefore been selected to allow an informative comparison and to secure 

a wide range of possible solutions. They can be summarised as follows:  

Â Option a: digestion, dewatering and thermal drying with a 90% dryness as well as 

reusing of methane gas to heat driers and hot water vapour from driers to heat 

sludge digesters. This option allows envisaging various ways of sludge reuse or 

elimination providing that chemical quality of sludge proves to be acceptable: soil 

improvement, reuse as fuel for cement plant, temporary landfilling; 

Â Option b: incineration of digested and pre-dried sludge in the WWTP with reuse of 

methane gas to heat digesters through co-generation energy and reuse of incinerator 

heat to cater for pre-driers energy demand. This option is the only one which does 

not require to haul sludge out of the WWTP;  

Â Option c: digestion and dewatering of sludge followed by lime injection, gas methane 

produced by digestion being used to heat digesters through the co-generated heat. 

This option is the less expensive in terms of CAPEX and is particularly suitable for 

the reuse of the sludge as soil conditioner; 

Â Option d: digestion enhanced by means of thermal hydrolysis and dewatering, gas 

methane produced by digestion being used to heat the thermal hydrolysis and 

digestion through co-generated heat. Potential solutions for sludge reuse or 

elimination are the same as the ones mentioned in Option a above; 

Â Option e: Same as option d but with the use of dryers in order to get further 

reduction of the quantity of solid sludge produced. 

 

Taking into consideration the above mentioned criteria for selection the options the most 

suitable one will remain the option which shows a good power production/consumption 

balance for the plant. Therefore, options with thermal dry (a), incineration (b) or hydrolysis 

with thermal drying up to 50% of the sludge production (e), are considered as the most 

suitable ones.  

Fluidised bed inceneration of the sludge is adopted as a most modern and efficient 

technology, recommended by corresponding Bref / BAT, having most suitable environmental 

profile. 
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Table 27. Comparison of incinerators types 

Parameters Multiple-hearth furnace Fluidised bed incinerator 

Heat transfer Poor Excellent 

Mixing Poor Intense 

Excess air High Low 

Bio solids detention time Long (0.5 ï 3 hours) Short (1 ï 5 minutes) 

Gases detention time Short (1 ï 2 seconds) Long (6 ï 8 seconds) 

Heat recovery system Rather low  Very suitable 

Maintenance 
Rotating device to be 

controlled 
No rotating device 

Fuel consumption 
Higher than Fluidised bed 

incinerator 
- 

 

Sellected technology: 

ü Water line solution ï Option 2 Conventional Activated Sludge with primary treatment 

due to: lowest costs (CAPEX & OPEX), lowest sludge production, flexibility in 

operation and better electric power production/consumption balance whatever the 

sludge treatment/disposal option to be selected. 

ü Sludge management - option b Incineration due to: low costs, low solid waste 

quantities for disposal and independence from other actors. 

Alternatives for riverbank protection  

The different methods for keeping Vardar Riverbanks healthy before excessive erosion 

occurs during the flood period are outlined below. These methods describe the riverbank 

protection in general terms and propose the most appropriate solution in terms of durability 

and low maintenance cost for such protection. 

With all the environmental aspects of this project, the selection of material is considered very 

important for perfect integration of works with the surrounding environment. To achieve this 

objective, several types of materials are recommended that can offer strength, resistance, 

and natural integration: Green Gabion made of PVC coated woven wire mesh, block paving, 

mortared stone pitching, Coconut fiber Mesh and Wooden Piles. 

Three possibilities have been envisaged: 
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Solution 1: Green gabion wall protection and renomattres for toa protection 

 

Picture 26. Cross Section of Gabion Wall 

Advantages 

Â Good stability where flow velocities are too high, 

Â Can be stacked on relatively steep slopes to resist river flows and unstable 

banks, 

Â Adapted to soil settlement, 

Â Allow for natural vegetation growth, 

Â Record of satisfactory performance and, 

Â Aesthetically pleasing.  

Disadvantages 

Â Labour intensive 

Solution 2. Reno mattress protection 

Advantages: 

Â Holds soil in place to protect Riverbank and toe slope from erosion, 

Â Good stability where flow velocities are too high, 

Â Shaped into shallow, broad baskets, 

Â Tied together side by side to form continuous blanket of protection, 

Â Easy adaptation for soil settlement, 

Â Placed on a smoothly graded riverbank slope, 

Â Allow for natural vegetation Growth, 

Disadvantages 

Â Labour intensive 

Solution 3. Block paving with hollow concrete blocks. 

Advantages 

Â Openings allow vegetation to grow so that the root structure can strengthen the 

bank 

Â Durable, less susceptible to freeze/thaw, 

Â Sufficiently flexible to conform to changes in bank shape, 
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Â Can be used with a filter if erosion is a concern, 

Â Easy pedestrian access to river, 

Â Sufficient flexibility to conform to minor changes in bank shape. 

 

Disadvantages 

Â Susceptible to excess hydrostatic pressure, 

Â Uniformly sized ï may require a filter material, 

Â Vulnerable to environmental hazards. 

The recommended / sellected is option 1.  

5.3 Findings of the Gap Analysis - Updated Information on Alternatives  
Considered  

Alternatives Considered 

The location of the WWTP was selected based on the Study on Wastewater Management in 

Skopje (2008-2009) (JICA) which analysed four alternative location options. The criteria 

used for selection of the most favourable location were that the WWTP should be located: (i) 

downstream of the sewer network in Skopje to collect all the wastewater; (ii) along the river 

side to discharge the effluent.  

The analysed sites were: 

 Alternative site Site characteristics  

1.  Water Economy Facility 

Zone from the GUP 

Â Out of the urban area of the City of Skopje 

Â No residential areas near the site 

Â The sewer network is located upstream of the site, and the main outlet 

of collected wastewater is 3-4 km upstream of site, which means it is 

easy to bring the collected wastewater to the WWTP  

Â The site is located along the river and it is easy to discharge the effluent 

to the Vardar River 

Â The wind direction follows the river flow, meaning the odour will be 

swept away downstream of the Vardar River to peripheral area  

Â There are no housing facilities within the area and no involuntary 

resettlement will be required 

Â The area is designated as a ñwater economy facility zoneò in GUP and 

approved by the relevant administrative bodies for this use. 

2.  Former Waste Disposal Site 

 

Â The site used to be a waste disposal site and is not used for any 

purposes at the moment 

Â The site is located along the river, upstream of the sewer outlet  

Â As the area was used as a waste disposal site, the ground is 

considered as unstable and not solid  

Â Some associated facilities of the WWTP such as collectors and 

pumping system should be installed underground and this area is not 
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suitable for such facilities. 

3.  Downstream Agriculture 

Area - 1 

 

Â The site is located downstream of Alternative 1 along the Vardar River 

Â This area is currently used for agriculture activities  

Â This area has similar advantages to Alternative 1 (downstream of the 

sewage discharge points, along the river side, no need for resettlement) 

Â However, one settlement is located near this area and that might be 

affected by odour  

Â In addition to this, collectors should be installed from the sewage 

discharge points to the WWTP but the area for construction of the 

collectors is remote and with no existing or planned access roads, thus 

additional land take for the construction phase will be necessary to 

obtain access. 

4.  Downstream Agriculture 

Area - 2 

 

Â The site is located downstream of Alternative 1 and 3 along the Vardar 

River 

Â This area is currently used for agriculture activities  

Â This area has similar advantages to Alternative 1 (downstream of the 

sewage discharge points, along the river side, no need for resettlement) 

Â Same as for Alternative 3, collectors should be installed from the 

sewage discharge points to the WWTP but the area for construction of 

the collectors is remote and with no existing or planned access roads, 

thus additional land take during construction phase will be necessary to 

obtain access. 

Â Additionally, this alternative would require crossing of the railway.  

 

Based on the mentioned criteria, Alternative 1 was chosen as the most appropriate location 

for construction of the WWTP. 

The four alternative location options are shown in the picture below. 
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Picture 27. Analysed Alternatives for WWTP Location 

 

The selected site was then incorporated into the GUP. 

Two alternatives for the left bank trunk sewer route considered in the Wastewater 

Management Study55 are presented below:   

 

Picture 28. Analysed considered for the left bank trunk sewer 

                                                
55Wastewater Management Study developed in the period 2007-2009 by Tokyo Engineering Consultants (TEC) in association 
with CTI Engineering International 
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Alternative 2 was 400 m longer than Alternative 1 and hence more expensive. In addition, 

construction works were assessed as considerably more difficult due to narrow road width. It 

was therefore concluded that Alternative 1 was more favourable.  

Different alternatives related to technological solutions were considered during the 

preparation of technical documentation56 for the WWTP before selecting the optimal 

solutions for both wastewater and sludge treatment. 

Several alternative technologies providing the most effective and sustainable wastewater 

treatment solutions were evaluated against the following criteria: land/space requirement; 

suitability of the process with respect to the required treatment level for short, medium and 

long term considerations; impact on environment; raw wastewater influent characteristics; 

use of a technology for plants of similar treatment capacity; and sludge production. The 

following alternative technologies were evaluated, taking in consideration the mentioned 

criteria:  

1. Extended Aeration (EA);  

2. Activated sludge with prior settling, also called Conventional Activated Sludge 

Process or CASP;  

3. Membrane Bioreactor (MBR) process;  

4. Oxygen Activated Sludge (OAS) process;  

5. Sequencing Batch Reactor (SBR) process;  

6. Moving Bed Biofilm Reactor (MBBR) process;  

7. Aerated Lagoon (AL) process;  

8. Biological Filtration (BF) process;  

9. Conventional Trickling Filter (CTF) process.  

 

Option 4 - Oxygen Activated Sludge (OAS) process was evaluated as not suitable since the 

future WWTP will receive only domestic type of sewage. No industrial wastewaters with high 

concentrations of organic matter are expected. Option 5 - Sequencing Batch Reactor (SBR) 

technology was evaluated as highly efficient, but preferably used to treat highly concentrated 

wastewater which is not the case in this project where high infiltration of storm water into the 

sewer system is diluting influent wastewater. Option 6 - Moving Bed Biofilm Reactor 

(MBBR) technology was also evaluated as highly efficient but is excluded from further 

evaluation since it is mainly used for upgrading the capacity and/or the efficiency of existing 

small and medium size WWTPs. Option 7 - Aerated Lagoons (AL) technology was 

evaluated as inappropriate as it requires large space (more than 150 ha in water surface for 

                                                
56 A Study to Finance, Build & Operate a Wastewater Treatment Plant for the Capital City Skopje ï Republic of Macedonia, 

Evaluation of Wastewater Treatment Options  N° MKD 141 267 W (May, 2015), Technical Design Report N° MKD 141 267 W 

(March, 2016) and ESIA (January, 2017) 
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this WWTP capacity) and might not provide desired effluent quality requirements. Option 9 - 

Conventional Trickling Filter (CTF) technology was evaluated as inappropriate as it might not 

provide the desired effluent quality requirements.  

Additional technical and financial comparison between the four remaining options revealed 

that option 3 ï MBR and option 8 - BF process are less favourable because of higher 

investment costs and higher production of sludge comparing to option 1 Extended Aeration 

(EA) and option 2 Activated sludge with prior settling. Following the SWOT analysis, option 

2 - Conventional Activated Sludge Process or CASP was selected as the best solution for 

treatment of municipal wastewater in Skopje.  

Several alternative technologies for waste sludge were evaluated against the following 

criteria:  

Â ability to generate energy during the sludge treatment process and obtain savings in 

operational costs;  

Â to reduce the quantity of sludge generated in primary and secondary WWTP units for 

the following two reasons:  

- there is no feasible solution for reusing or elimination of sludge that can be 

considered as reliable 

- it is a priority to save transportation costs from transport of sludge to 

disposal/treatment/ reusing site;  

Â Possibility of development of several solutions for reusing or elimination of treated 

sludge, either as a final or alternative solution.  

The Draft Technical Report considers different sludge management options, including 

spreading the sludge on agricultural areas, composting, disposal on the landfill, incineration 

in cement industries, but those solutions were not evaluated in the further design document 

because they were not in line with the previously mentioned criteria.  

Five options were therefore selected to allow for an informative comparison and to secure a 

wide range of possible solutions: 

Option a: Thermal drying (without power and heat cogeneration)  

Option b: Sludge Incineration with Power & Heat Cogeneration  

Option c: Lime treatment with cogeneration  

Option d: Sludge treatment with thermal hydrolysis and cogeneration  

Option e: Sludge treatment with thermal hydrolysis, thermal drying with energy & heat 

cogeneration  

The chosen technology for sludge management is Option b - Incineration due to: low costs, 

low solid waste quantities for disposal and independence. 

Three options were considered for the incineration of sludge: rotary incinerator, multiple-

hearth furnace and fluidised bed incineration. Fluidised bed incineration was adopted as the 
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most modern and efficient technology, recommended by the corresponding BREF/ BAT, as 

having the most suitable environmental profile.  

Alternatives were also considered for material selection for river bank protection along the 

Vardar River: 

Solution 1: Green gabion wall protection  

Solution 2. Reno mattress protection  

Solution 3. Block paving with hollow concrete blocks.  

A green gabion wall protection was recommended because of:  

Â Good stability where flow velocities are too high, 

Â Can be stacked on relatively steep slopes to resist river flows and unstable banks, 

Â Adapted to soil settlement, 

Â Allow for natural vegetation growth, 

Â Record of satisfactory performance and, 

Â Aesthetic reasons. 
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6 DESCRIPTION OF THE EXISTING ENVIRONMENT  

6.1 Topography  

Planned location of Waste water treatment plant for Skopje is on the south-east part of 

Skopje Valley, in Trubarevo within municipality Gazi Baba. The municipality Gazi Baba 

spreads on the east part of the Skopje valley and the City of Skopje, and covers 92(km2). 

The lowest part of Gazi Baba is the village Trubarevo with altitude 225m above sea level, 

and the highest part is on 1,626m altitude above sea level. 

According the relief, it is an area, whose most part (central, south-west and the south) is 

situated in a valley. 65% from the area is fertile land. The rest of the territory covers several 

hills: in the north part there is characteristic landscapeïthe forest Gazi Baba, in the central 

part is the location Kamnik, and in the eastïthe mountain part of Skopska Crna Gora. The 

relief of the municipality consists from several different morphological elements and shapes. 

The hills in the alluvial valley are: Gazi Baba, Kamnik and Krst, constructed from marl and 

dusty-clay sediments. As micro-relief forms they are relatively small and located on the left 

side of the river Vardar. 

6.2 Soil and geology  

According to the regional geological research data presented on the Basic Geological Map, 

scale 1:100.000 for Skopje, the soil of Skopje basin is made of masses of rocks from the 

Paleozoic and Mesozoic complex. Basic geological ambience on the wide-spread area of 

Skopje basin is Neogene - Pliocene sediments and Quaternary-alluvial deposits. The basic 

rock masses are the Pliocene lake sediments taking about 700 meters, covered with 

Quaternary mostly alluvial-terrace sediments. Characteristics of the Quaternary sediments of 

upper layers were determined basically as gravel and sand and clay layers up to the terrain 

surface. Their genesis is connected with the alluvial flows of the river Vardar, as well as the 

flood deposits from the surrounding river basins. 

The Paleozoic complex encompasses: schist, marble and quartzite, which altogether spread 

from north-east to south-west. 

From seismic and tectonic aspect of the region, the location belongs to the Vardar seismic 

zone, where the Skopje epicenter area is affected by the level of the earthquake destructive 

effects. These aspects should be taken into consideration when seizing the structural 

elements, in order to provide a seismic protection and i stability in case of earthquake with 

anticipated intensity. The seismic of the Skopje region including tectonic processes caused 

catastrophic earthquakes in the past. The maximal expected magnitude is 6.5 and seismic 

intensity is IX (EMS-98), defined using data of all earthquakes in this region. Exceeding of 

these values is not expected. Below is provided the seismoôtectonic map of Skopje region 

with marked and relevant magnitudes. 
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Picture 29. Seismic Map of Skopje Region 

Under super position, the marble appears next as interstratifications or in bands in the schist 

masses. They are mostly gray and white, or with striped, on some places with schist texture 

and significant percentage of mica, which point out the gradual transition with the 

surrounding mica schist.  

According to their presence in the Paleozoic complex, the biotite and quartz-sericite schist 

represent the basic mass. Mostly they are in a tectonic relation with the rest of the 

litostratigraphic members. They are clay-sand products, which, during the process of 

metamorphose in the long geological history, transformed into different varieties of schist. 

Their color is gray and brown, their surface is mostly degraded and dilapidated (frail), striped 

and with extended schists-like characteristic. 

Generally, the soil on the location is composed of proluvial deposits represented by 

ffineôgrained clay mixtures and gravel ingredients. The geo-mechanical features of these 

deposits are relatively low due to thenarrow anles of internal friction and low modules of 

pressure. Therefore, such layers can be used only for low specific loads. Under this layer 

there is a layer of gravel deposits and sandy mixtures including small particles, very 

compact. Geo -mechanical features of the layer can be used as direct foundation base. 

Geological map for Skopje region is provided below.  

Pedological composition of Skopje Valley is homogeneous. Different soil types are 

represented: regosoils, coluvial, deluvial soils, vertisoils, chromium cambosoils (cinamonic 

forest soils), cambosoils (brown forest soils), fluvisoils (alluvion soils), fluvial-meadow soils 

(humus flovsoils) etc. 
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Picture 30. Geology map of the City of Skopje 

Generaly, the ground down to 12.0m is composed of the following substances: 

¶ Humus soil; 

¶ Soil with small particles and silt, medium solid consistency, very confined, dark-

brown colored; 

¶ Clay flour, small and coarse sand and gravel and organic ingredients, medium 

plastic, medium solid consistency, brown color; 

¶ Small to coarse gravel, sandy, medium to thick concentration with presence of silt, 

oscillating percentage of granules Dmax 50ï60mm unconfined, reddish and 

brown. 

Urban development and industry on the territory of Skopje Valley makes impacts to soil 

quality. 

The whole territory of the municipality Gazi Baba was flooded from the former Skopje Lake 

(Oligocene lake). The relief, abrasive terraces and surfaces kept their horizontal position. 

Because of the tectonic movements and the big seismic instability, as well as the frequent 

earthquakes with epicenter in the Skopje valley and especially in the east part (the location 

of the municipality), resulted in leaking of the lake, rhythmically, with holding on to several 

levels, which formed the Skopje valley. 

The whole low land of the municipality is covered with fluvial sediments, represented by silt, 

sand and gravel. Besides that, there is Neogenic Lakeïsandy clay sediments, which are 

visible 2 to 5m depth. That is why the low lands provided favorable conditions for quality 

agricultural crops. Also, in the low lands the erosion is weak, which minimizes the negative 

consequences. 
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The resins are present on the east slopes of Gazi Baba and Kamnik. They are developed 

over different neogenic sediments. Larger areas southeast from Kamnik are formed with 

resins, characterized with high productive ability. The alluvial-sandy soils are spread around 

Trubarevo and are used for intensive gardening, vine and fruit production. 

The resins are present on the east slopes of Gazi Baba and Kamnik. They are developed 

over different neogenic sediments. Larger areas southeast from Kamnik are the resins, 

which characterize with high productive ability. The alluvial-sandy soils are spread around 

Trubarevo and are used for intensive gardening, vine and fruit production. 

The meadow soils, formed under the influence of the high underground waters, spread on 

the east from the settlements Chento, the village Singelich, Indzikovo, and on the southeast 

towards the village Trubarevo and municipality Ilinden. The alluvial-sandy soils are spread 

around Trubarevo and are used for agriculture. 

6.3 Ground Waters  

The area of the Skopje region has extraordinary good hydrographic- hydrological features. 

Available water resources are manifested with ground and surface waters. The alluvial plain 

land in parts, especially around larger watercourses, has large reserves of ground water. 

Torrents and soil erosion as hydrographic problems are the result of geological and climatic 

peculiarities of the Skopje region and the destruction of the forest. 

Two main aquifers characterize the ground water in Skopje valley: high yield semi-confined 

aquifer of superficial sand and gravel with clay horizons and low yield aquifer in underlying 

marls. 

The superficial aquifer is in direct connection with the River Vardar, being within the alluvial 

plain of the river. The depths of groundwater level vary depending on the local conditions, 

flowing in general in direction towards the river and downstream. The upper aquifer 

stretching along upper part of Skopje valley consists of compacted alluvial sand and gravel 

on both sides of the river. The thickness varies from 4-5m in the western part to up to 144m 

in Trubarevo. The hydraulic conductivity also varies. Data from existing wells shows K from 

1.80*10-5 to as high as 3.60*10-2m/s (Trubarevo). The depths are from- 4.0m in the upper 

(western) part to - 12.0m from surface in the east industrial area. 

In the industrial area there are number of boreholes for supplying industry with water. 

Measurements of the ground water are not continuous. In the lower part of Skopje valley the 

same aquifer ï compacted alluvial sand and gravel- continues with reduced thickness and 

similar conductivity. The groundwater level is artificially kept bellow the surface of the terrain 

by drainage network and pumping into the River Vardar before Taor gorge. 

In 2008, near the location of the WWTP 12 boreholles were drilled and detailed geotechnical 

investigation were performed. According to the results of drillings, features of the lithological 

units were defined. Layers of fineôgrained and gravel sand that formed part of the alluvial 

sediments are layers of varying thickness and porosity and quite high permeability.  

The aquifer is formed of in unconsolidated sediments with free level where the pressure of 

the ground water is same as the atmospheric and with primary permeability (intergranular 

porosity and permeability. Ground water flow is following the flow direction of Vardar River 

as both ground and surface water flows through alluvial environment composed of fractions 

of gravel sand with high inter granulometric porosity. Permeability and hydraulic conductivity 

were defined according to the previously defined granulometric curve.  
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Considering the abowe mentioned characherictics of the ground water problems during 

excavation works may occur due to the high groundwater level. In this regard, special 

attention should be paid to the groundwater drainage measures during the excavation, 

foundation and during construction works.  

The following table provides overview of the maximum monthly ground water level ï 

measurement point Trubarevo (N 41Ü 58ô 45ôô / E 21 Ü 31ô 49ôô) for the period 2001- 2010. 

Table 28. Monthly Ground Water Maximal Level ï Measurement Point Trubarevo 

Year I II III IV V VI VII VIII IX X XI XII Hmax(cm) 

2001 446 448 436 387 380 412 440 465 495 500 498 439 380 

2002 488 490 465 423 432 430 473 459 447 385 421 358 358 

2003 278 286 332 352 359 380 415 468 472 460 453 439 278 

2004 430 430 408 400 406 400 427 448 457 445 426 418 400 

2005 408 389 350 369 371 373 406 457 453 429 414 360 350 

2006 280 283 265 298 333 362 375 423 438 438 437 429 265 

2007 420 404 420 419 430 424 447 472 470 423 424 438 404 

2008 425 402 412 434 438 442 467 495 465 468 456 457 402 

2009 425 431 412 370 343 438 391 406 420 426 442 410 343 

2010 350 325 297 263 261 279 350 381 404 377 335 295 261 

Hmax(1-10) 278 283 265 263 261 279 350 381 404 377 335 295 261 

 

6.4 Hydrology and surface water  

Vardar River ï receiving water course 

The River Vardar is the largest river in the Republic of Macedonia with catchment area of 

22,290 km2, which covers nearly 80% of total land area (25,713 km2) of the country.  

Within the Republic of Macedonia, the river has a length of 301 km, while in Greece the 

length is about 80km. Its spring is near the village of Vrutok at 683m a.s.l. and after running 

through central part of Macedonia, the River Vardar inflows into Aegean Sea.  

The main tributaries of the River Vardar are: Treska, Lepenec (coming from Kosovo), Pcinja, 

Bregalnica, Crna Reka and Bosava.  

The average annual flow for the period 1960-1991 at the border with Greece (Gevgelija) is 

144.9m3/s, while the average annual volume of discharged water at the same location is 

about 4.56 billion m3. 

The River Vardar within the Study area is one tenth of total length and located in the upper 

stretch. Some general information is given in following Table. 
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Picture 31. Map of the river basin districts 

River Vardar within the Study area is one tenth of total length and located in the upper 

stretch. Some general information is given in following Table. 

Table 29. General information of Vardar River 

 
Hydrological station  

 
Skopje ï zelezen most 

 
Unit 

 

River 

 

Vardar 

 

 

Station code 

 

63050 

 

 

Coordinates 

 

N 41º 59' 41"/E 21º 26' 50" 

 

 

Altitude  

 

239.55 

 

a.s.l. 

 Catchment area ɸ 4.650.0 
km2 

Average rainfall: Po 

 

788 

 

mm 

 Average annual flow Qsr 57.7 
m3/s 

Average multi annual module Mo 
12.40 

l/s/km2 

Min flow (1990) Qsmin 

 

5,2 
m3/s  

Max. flow (1963) Qsmax 

 
1080 

m3/s  

Max, Flow with probability of occurrence once in 
1000 year Q0,1% 

 

1694 
m3/s 

Max, Flow with probability of occurrence once  

In 300 y. Q0,3% 
1420 m

3

/s 

Max Flow with probability of occurrence once in 
100 

Q1% 

1162 m
3

/s 

10 years ï Q10% 632 m
3

/s 

Volume Wo 

 
1.820.086.378.0 m

3

 

Module coefficient Cm 

 

10.497 

 

 

Source AHMW: 2015 year 



ESIA Study of the project to Finance, Build and Operate a WWTP in the City of Skopje 

 

117 
 

 

Water levels 

Using data from the AHMW, the following table presents the trends of increase-dicreased 

water levels of Vardar River, measurement point Zelezen most for 2001-2013.  

 
Table 30. Monthly Water Level of Vardar River  

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

Annu
ally 
cm 

2013  

Max 71 133 143 139 183 127 79 81 92 90 83 121 112 

Min 50 58 80 100 103 76 68 66 96 51 61 78 74 

2012  

Max 110 100 115 138 135 103 70 114 104 89 110 106 108 

Min 62 51 65 95 82 60 52 50 53 40 59 57 58 

2011  

Max 136 133 132 120 118 130 120 89 110 109 106 104 117 

Min 78 98 95 84 83 90 81 55 44 41 66 62 69 

2010  

Max 105 155 160 185 165 148 120 107 112 138 140 204 145 

Min 105 112 127 115 132 98 71 71 72 75 92 122 99 

2009  

Max. 172 86 151 170 152 146 115 105 83 80 160 136 130 

Min 66 60 65 100 109 90 62 63 41 41 75 73 53 

2008  

Max 112 102 110 92 101 78 61 53 72 80 80 135 90 

Min 65 61 54 63 70 51 32 35 51 53 46 55 53 

 

Water quality in Vardar River   

Vardar River is generally classified in Class II, except downstream parts in the city of Skopje 

classified as class III. Downstream Skopje at measurement point Taor the quality of Vardar 

River belongs to class IV-V. According to the Decree on water classification the water quality 

is classified from I to V, where Class II means:  

ü Very clean, mesotrophic water, which in its natural state can be used for bathing and 

recreation, water sports, production of other types of fish, or which can be used ï 

after usual methods of purification / coagulation, filtration, disinfection etc./ïfor 

drinking and production and processing of food products. 
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Existing impact from wastewater discharge 

Based on the data of Vodovod i Kanalizacija results of pollution loads measured on samples 

collected at six strategic points along the wastewater collection system for the three last year 

period (2012-2014 inclusive). These points correspond to the discharge, into the Vardar and 

its main confluent, of six sewer interceptors for the domestic wastewater. Four of these 

points are located in Gazi Baba Municipal area with one of the points on the right bank of the 

River (Bliznak Bridge point) and the remaining three (Keramidnica, Novo Lisice pumping 

station and Vardariste points) on the left bank of the watercourse. The two other points are 

located downstream from the project location (Hipodrom point within Aerodrom Municipality 

and Dracevo point in Dracevo settlement part of Kisela Voda Municipality).  

Measurements have been done on a monthly random checking basis and on one collected 

sample from each one of the six discharge points. This exercise is usually repeated 10 out of 

12 months of the year (no samplings and analysis are done in July-August period). 

Suspended solids concentration has been measured after 30 minutes settling.  

Results show that the discharged wastewater flow from urban areas of Skopje City is highly 

diluted since maximum BOD5 concentration rate observed is averaging at less than 200mg/l 

at Novo Lisice pumping station and it is lower than 100mg/l at Vardariste and Hipodrom 

points. This is an indication that water infiltration into the wastewater collection system, 

either in dry or in wet weather conditions, is quite high. In this regard, it is to be noted that 

the correlation of such rates with recorded figures on water consumption as available to 

Vodovod i Kanalizacije would indicate that water infiltration flow into the sewage system in 

Skopje City is exceeding 100% of the estimated average wastewater flow (150% can be 

considered as average in wet weather conditions). 

On the other hand, the ratio of BOD5/COD is averaging at 2.0 to 2.1 for the six measuring 

points which is to be considered as quite normal for a domestic type of wastewater flow with 

a limited presence of industrial effluent. 

It is also to be noted that extreme values for BOD5 concentration have been recorded at the 

checked discharge points all through the year. The results are summarized in the table 

below: 

Table 31. Extreme values of BOD5 Loads for years 2012, 2013 & 2014 

Discharge 

Point 
2012 2013 2014 

BOD5 

(mg/l) 
Min. Month Max 

M
o

n
th

 

Min. Month Max Month Min. 

M
o

n
th

 

Max 
Mont

h 

Keramidnica 24.99 May 149.35 Oct. 33.37 June 448.35 Dec. 44.65 Sep. 202.56 May 

Bliznak 

Bridge 
33.85 June 170.00 Nov. 35.30 Jan. 266.58 Sep. 54.19 Apr. 145.54 Sep. 

Novo Lisice 

P/S 
118.65 May 907.32 Nov. 34.07 June 332.74 Nov. 77.64 Apr. 199.51 May 

Vardariste 44.51 Oct. 193.00 Feb. 25.41 Feb. 191.77 Jan. 42.75 Sep 101.29 Feb. 

Dracevo 38.00 May 261.00 Feb. 45.24 Sep. 195.16 Nov. 156.87 Jan 209.55 Sep. 

Hipodrom 17.00 Feb. 151.25 May 16.20 Mar. 199.55 Sep. 43.22 May 153.71 Jan. 

Source: Vodovod i Kanalizacija 
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Results indicate that pollution loads varies widely all over the year within selected discharge 

points. This is very likely due to the additional storm water flow in rainy weather. They also 

vary from a year to another as well as from a discharge point to another one. 

In the absence of information on the discharged flow, a wider period of observation with a 

periodic and uninterrupted sampling and analysis exercise, these results would remain 

difficult to use for developing the basic design parameters of the projected WWTP. 

As for suspended solids concentration, results are also confirming that wastewater effluents 

are highly diluted as figures obtained for suspended solids are equal or even lower than 

what has been obtained for BOD5 concentration, while they are generally 10 to 15% higher, 

in urban areas. 

Table 32. Average values for wastewater parameter measurement (mg/l) throughout years 2012 to 2014 

 
Keramidnica  

Bridge 
Bliznak  

PS Novo 
Lisice  

Vardariste  Dracevo  Hipodrom  

BOD5 108.78 113.03 192.22 88.16 149.19 81.51 

COD 234.17 224.31 377.78 180.08 318.66 174.87 

COD/BOD5 2.22 2.03 1.95 2.03 2.12 2.18 

SS 109.46 116.96 106.42 53.62 102.62 81.90 

Total N 26.04 79.04 67.80 25.73 73.27 19.67 

Source: Vodovod i Kanalizacija 

 

The Central Laboratory, performing analysis on heavy metal concentration on the 6 main 

wastewater discharge points into the Vardar River, on 14th October 2014 confirmed that:  

Â The diluted character of the sewage flow. BOD5 concentrations varied from 49.38 

mg/l for Hipodrom sewer discharge point to 142.50mg/l for Dracevo discharge point 

in Kicela Voda Municipality.  

Â The presence of zinc concentration above tolerated limits (2.48 to 3.56mg/l 

depending on the tested discharge point). 

Within Skopje City, a total number of 58 discharging sewer collectors, have constituted the 

targeted sampling points of the Laboratory. They can be distributed as follows: 

Â Storm water drainage system: 34 

Â Wastewater collection system: 17 

Â Industrial sewage system (used exclusively or predominantly by industries): 7 

Among industries that have their own sewer system, the following can be identified: 

Technicki Gasovi, Skopski Leguri, Arcelor Mittal, Makstil and Concrete production units. 

Moreover, sewer collectors from three existing dump sites along the River have also been 

considered.  

Results indicate that for 18 of the discharge points; organic pollution (BOD5 and/or COD) is 

exceeding tolerated limits according to EU Directives and as adopted by Macedonian 

Standards as far as liquid discharges into surface water. However, such pollution remains 

below the threshold that can be accepted for discharges into wastewater collection systems 

generally limited, unless otherwise indicated, to 250mg/l for BOD5 and 700mg/l for COD. 
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Six (6) of storm water discharge points are indicating an organic pollution higher than 

acceptable for the discharge of a wastewater flow into a surface water body, and two of them 

have the organic pollution concentration comparable to the one of a wastewater flow. This 

indicates that in some areas; the storm water drainage system may also be used 

inadvertently, for the discharge of wastewater flow.  

As for wastewater system discharge points; a high dilution of the organic pollution can be 

noticed with the exception of the following four discharge points, which are not among the six 

points regularly tested by the Central Laboratory: UN Bridge, the railway station D500mm 

diameter collector, the Pension Insurance D300mm diameter collector and Zelezara 

sewerage system. Organic pollution concentrations for these points are well indicative of a 

domestic type of wastewater flow.  

Heavy metal concentration tests have excluded: aluminium, mercury, arsenic and selenium 

while zinc and cadmium tests were not done for all the checked discharge points and more 

particularly along the downstream section of the investigated area. 

Heavy metal concentrations above tolerated rates; were found at 35 discharge points 

covering both storm water and wastewater systems. Heavy metal concentrations, above 

tolerated limits, are mainly related to Zinc, Nickel and Lead. Discharge points where heavy 

metal concentrations were found above normal rates include a number of storm water 

drainage outlets. This may be considered as an indication that contaminated soils in some 

industries may also be affecting the characteristics of the storm water runoff flow in these 

areas.  

6.5 Climate and Meteorology 

The territory of the Republic of Macedonia, Skopje Region in particular, is under the 

influence of the modified Mediterranean type of climate resulting from the Continental, 

Middle European and Dry Eastern, mountain climate, as well as the secondary factors ï 

relief and elevation. 

Water resources in the country are vulnerable to climate change regarding both the quality 

and quantity. According to the third national climate change report, total average rainfalls are 

expected to decrease some 8% by 2075 and 13% by 2100. The expected decrease of the 

available surface water for Vardar river is estimated at 7,6% in 2025 and 18,2% in 2100. 

Besides, the groundwater charging in the Vardar River Basin will constantly decrease 

reaching app 57,6% of the current level.  

Temperature 

The average annual temperature in the municipality of Gazi Baba is 12,50ʉ. Average 

monthly temperature in the winter period is above zero, coldest month is January with 

average temperature value 0.40ʉ. Annual max. temperature is 42,40ʉ. Average annual 

summer days amounts to 117. 

The temperature air inversions appear every month, but they are most present during the 

winter. The lowest temperatures during the days when temperature inversions are present 

are in the low parts of the valley, while the temperature gets higher at the higher parts. The 

difference in the temperature in occassions of inversion between the lowest parts of the 

valley and the surrounding high areas during winter can exceed 10ºC, depending on the 

inversion intensity. 
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Average period with ice lasts 84 days. During the summer period the rate of electricity 

consumption increases due to high temperature. On the other hand, the heating season 

lasts 6 months.  The minimal annual temperature of the air is - 22,90ʉ. 

Average annual relative humidity of the air is 70%. Lowest relative humidity is registered in 

July and august - from 54% to 69%. Average annual number of clear sky days is 70, and on 

cloudy days 107. 

Based on the basic climate elements (air temperature and precipitation) and its features, the 

climate of this site can be defined as moderate with changed Mediterranean influence and 

pluviometric regime. 

Precipitation  

Precipitation is unevenly distributed during the year (monthly and seasonal). Intensive rain 

occurs in May and October. Minimum values are registered in February and July. According 

to ombrographic measurements in the Skopje valley precipitation are more frequent in the 

afternoon than in the morning. During the hot period of the year, intensive rains are rather 

frequent with different intensity and duration.  

 

 

Picture 32. Precipitation in mm for the City of Skopje (1990-2013) 

The following table presents the monthly sum in mm for the period 2003-2013, measurement 

station Zajcev rid. Analysed data shows that annual precipitation varies between 400mm -

700mm, whilst average annual precipitation sum for 2003-2013 is 512mm. 

Table 33. Precipitation in mm for the City of Skopje 

MP 

Skopje
Zajcev 

rid  

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

2013 25.1 66.1 25.7 36.4 64.5 61.3 19.0 8.4 56.5 20.5 30.1 0.8 414.4 

2012 30.9 43.9 16.ʦ 52.0 108.2 11.7 6.8 4.2 11.1 49.0 36.1 31.8 412.7 

2010 28.2 63.7 69.6 63.8 38.6 57.5 53.2 3.5 37.3 144 81 64.8 704.1 

2009 72.8 12.2 69.6 65.3 70.2 104.3 10.2 50.2 11.1 52.9 56.1 79.6 653.6 
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2008 7.7 0.5 20.8 18.7 40.7 46.9 57.8 24.8 78.5 27.3 37.5 68.3 438.5 

2007 30 21 31 7.8 96.2 34.8 1.2 52.7 27.2 140 69.4 15.7 527 

2006 51.2 56 58.1 23.8 19.2 94.7 39 29.2 43.3 56.9 13.2 10.4 495 

2005 44 22.8 39 22.7 72.4 38.4 36.9 73.3 34.2 50.1 39.3 101.3 447.8 

2004 36.7 20.7 26.0 55.4 47.4 43.3 27.4 34.6 37.9 47.3 37.3 56.7 531.7 

2003 113 16.3 1.7 31.6 93 6.23 2.3 11.8 21.3 91 25.9 27.1 497.1 

Average 
values 44 32 36 38 65 50 25 30 36 68 43 45 512,14 

Source: AHMW 
 

 

 

Picture 33. Return period of occurrence of the maximum rainfall with short duration at the measuring 

point Zajcev Rid. 

Wind 

In the Skopje valley the wind flows from the north and south quadrant are most frequent. Yet 

the orographic conditions have great impact on the wind paths. 

The average monthly and annual wind speeds in m/sec for the period 1971-2000 are 

presented in the Table below: 

Table 34. Average monthly and annual wind speeds m/sec 

Monitoring 
Station 

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



ESIA Study of the project to Finance, Build and Operate a WWTP in the City of Skopje 

 

123 
 

Skopje ï
Petrovec 

1.2 1.6 1.8 1.8 1.6 1.6 1.7 1.5 1.4 1.2 1.1 1.1 1.5 

Skopje - 
Zajcev Rid 

2.2 2.7 2.9 2.9 2.7 2.7 2.7 2.7 2.6 2.3 2.4 2.3 2.6 

In the area of Gazi Baba following winds are most common: Povardarec, Jugo, and wind 

from north-west direction.  

The wind rose for MM SkopjeïZajcev rid indicate that the wind spead and direction are 

distributed on certain location.  

 

 

Picture 34. Wind Rose - Zajcev Rid 

In the open east part of the Skopje valley, the regime of the winds is quite different from the 

one in the city. Most presents are the north wind with an average of 142ă/year and middle 

year speed of 3,9 m/s. It is present during the whole year, but it appears to be most frequent 

in July-210ă, middle speed 4,6m/sec, and least frequent in May-109ă and middle speed 

1,8m/s. After the north wind, the most frequent is the wind from the north-east path with an 

average of 120ă/year and average speed of 3,3m/s. It is also present during the whole 

year, but most frequent is in March-154ă and middle month speed of 3,1m/s, and least 

frequent in October and November with 95ă and 98ă with middle speed 3,3m/s. 

In the east part of the valley for this period, the north wind has the highest average speed 

without considering the month-3,5m/s, than the north-east with 3,3m/s and the south-east 

with 1,8m/sec. The south-west, north-west and the west wind have a speed of 2,7 m/sec, 

and the south 2,2m/s. Considering the month, the highest speed of the wind is in February 

and March-4,6m/s. The winds in the Skopje valley have their distinct and their daily path. In 

the mornings, the west and north-west winds are dominating, while the south-east winds are 

quite rare. 

Insolation  

According to the data presented in the below Table, for both monitoring stations in Skopje 

the maximum insolation hours are recorded in July and August, while on annual level more 

sunshine hours (2226,2) are recorded for SkopjeïZajcev Rid.  
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Table 35. Average monthly and annual number of days expressed in hours 

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

Skopje - 
Petrovec 

53,4 89,1 135,5 167,8 231,9 256,9 286,7 277,2 206,7 161,3 103,7 69,9 2013,1 

Skopje -
Zajcev rid 

82,2 114,8 155,8 188,1 235,4 282,6 318,9 302,5 234,4 161,4 90,6 59,6 2226,2 

Fog 

Fog appears mostly in the winter period, from October to March. On average, for the period 

2010-2013, 15.5 days with fog are registered at the measurement point Skopje Zajcev rid, 

station Skopje ïPetrovec, while 20 days at the monitoring station Skopje ï Zajcev Rid. The 

number of days in months and annual sum are presented in the Table 5.10. 

Table 36. The number of days in months with fog and annual sum  

Station  

Skopje- 
Zajcev Rid  

 

I 

 

II 

 

III 

 

IV 

 

V 

 

VI 

 

VII 

 

VIII 

 

IX 

 

X 

 

XI 

 

XII 

 

Annual 

2013 3 1 1 0 0 0 0 0 0 1 2 12 20 

2012 0 2 1 0 0 0 0 0 0 0 3 5 11 

2011 7 0 0 0 0 0 0 0 0 2 1 3 13 

2010 1 3 0 1 0 0 0 0 1 1 4 7 18 

Total 2,75 1,5 0,5 0,25 0 0 0 0 0,25 1 2,5 6,75 15,5 

Source: AHMW 
 

Cloudiness 

The records of average monthly and annual cloudiness for the monitoring station Skopje-

Petrovec are given in the Table below. 

Table 37. Average monthly and annual cloudiness 

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

Skopje 
-Petrovec 

6,5 5,8 5,6 5,5 5,1 4,0 3,1 2,9 3,7 4,7 6,1 6,7 5,0 

  

6.6 Waste management  

The waste management plan for the City of Skopje covers the period 2010-2015. It provides 

directions for waste management in line with the national legislation, recognizing the need 

for regional waste management and gradual reduction of waste quantities.  

Communal waste refers to waste collected from households including waste from streets 

and parks, commercial ï institutional sector and industrial waste with characteristics of 

communal waste. Hazardous waste from households is related to: batteries containing 

heavy metals and acid, medical leftovers, pesticides, etc. Waste services are provided by 

PU ñKomunalna Higienaò Skopje.  
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Table 38. Coverage rate for waste services collection, transport and landfilling),  

Number of population  506,926 

Number of population provided with the service  448,697 

Number of population without services provided 58,229 

Rate of coverage with the service [%] 88,5% 

 

Municipal solid waste described above is a main stream of generated waste. The rate of 

different types of municipal waste is presented in the figure and it varies from 253 ï 313 

kg/p/y. 

 

 
Picture 35. Estimated quantities and composition of municipal waste in the region of Skopje 2009 

According to the PE "Communal Hygiene" on the territory of Skopje quantities of waste over 

the years shows increasing trend, namely in 2011 it was 133,068t, then in 2012 declined 

slightly and amounted to 128,850t. Total municipal waste in 2013 amounted to 133,271t 

compared to 2012 it increases for 3.43 %. The total amount of collected municipal waste and 

transported to the landfill Drisla declined by 3.17 %. 

Collected waste quantity from municipality of Gazi Baba follows the increasing trend of the 

City of Skopje. The composition of waste collected in Gazi Baba is different in comparison to 

the city of Skopje, as it contains quantities of industrial waste from the industries. The 

average quantities of waste collected in Gazi Baba represent 12.53% of the total quantities 

of waste for the City of Skopje.  

Estimated quantities of generated inert waste for Macedonia are around 230-250 kg/capita/y.  

According to the National waste management plan (2006 ï 2012), 26% of the generated 

waste is biodegradable, or the average production of this type per inhabitant is 53.71 kg/y.  

From the data obtained from the A and B IPPC permits major industrial installations in the 

Municipality of Gazi Baba, the total amount of non-hazardous industrial waste generated is 
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150,830t/y, whereas the quantity of hazardous waste generated from installations around 

5,435t/y.  

Medical waste is incinerated at the Drisla landfill. According to available information 35% of 

the total hazardous medical waste is incinerated. 

 

6.7 Air Quality  

Ambient air pollution in the City originated from different types of sources, methodologicaly 

classified as stationary (point and surface), mobile and fugitive sources.  

The table below (expressed in MW presents the stationary sources of pollution of the 

ambient air quality in the City of Skopje. It is more than obvious that diffuse sources of 

pollution are dominant pollutants of the air compared to the surface (collective) pollutants. 

Table 39. Installed Capacity of Stationary Sources of Ambient Air in Skopje 

City  Collective  
(MW) 

Point 
(MW) 

Total 
(MW) 

Skopje 89.38 1298.95 1388.33 
  Source: LEAP City of Skopje 2011 

According to data from the Cadaster of polluters and pollutants in Skopje there are 276 

registered businesses (152 non-productive and 142 productive) emiting pollutants in the 

ambient air. According to the same source, the number of outlets or sources in these 

business entities is 698, with 234 surface and 464 point sources. It points that the number of 

outlets from power plants is almost double compared to outlets from industrial facilities. 

Air quality monitoring  

Assesment of the ambient air quality in the territory of the Republic Macedonia for each 

pollutant is carried out within the zones and agglomerations established by a special bylaw , 

under which the municipality of Gazi Baba belongs to Skopje agglomeration. Under this Act, 

Skopje agglomeration consists of the City of Skopje or the municipalities within the 

boundaries of the city and the areas of the municipalities of Aracinovo, Zelenikovo, Ilinden, 

Petrovac, Sopiste, Studenicani and Cucer Sandevo.  

The monitoring is performed by the following public institutions:  

Â Ministry of environment and physical planning managing the State automatic system 

for air quality;  

Â Administration for Hydro-meteorological works and  

Â Institute for Public Health and Centre for public health in Skopje. The ministry of 

environment manages 15 monitoring stations.  

Baseline condition of the ambient air quality in the municipality of Gazi Baba   

The review of the state of air quality in the municipality of Gazi Baba is based on data from 

the automatic monitoring station located in the municipality, which monitors the cumulative 

effect of all sources. They also provide the assessment report on the ambient air quality in 

the municipality. The station in Gazi Baba is located on a hill in the north-western part of the 

city, near the university campus.  
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In Zelezara area, north-west from the monitoring station, at distance of 2km, there is the 

steel factory, which is a main polluter of the air.  

 

Picture 36. Annual average concentrations in the period 2005-2010 for the SO2 in the agglomerations 

A review of data from existing reports on the quality of ambient air from AMS Gazi Baba 

show a downward trend in average annual concentrations of SO2 in the period 2008-2012 as 

shown in the following table: 

Table 40. Average annual concentrations of SO2 

Average annual concentrations of SO2 (ɛg/m3) 

Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

ɸʄʉ Gazi 
Baba / / / / / 20 17 8 7 6 

Monitoring results of the ambient air quality in 2014 for SO2 shows that no exceedance of the 

MAC is registered. As for the NO2, in the Skopje region (2002-2008) exceedance of the 

maximum allowable concentrations is registered at all stations. Biggest quantities of 

emissions of NO2 are emitted from heat production industries (60%) and the share of the 

road traffic is 29% 

 

*Picture 37. Average annual concentration in the period 2005-2010 for NO2 
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Average annual concentrations of NO2 in the period 2012-2003 are presented in the annual 

reports from the AMS Gazi Baba. 

 

 

 

Table 41. Average annual concentrations of NO2 in the period 2012-2003 

Average annual concentration of NO2 (ɛg/m3) 

ɻʦʜʠʥʘ 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

AMS Gazi 

Baba  
/ 43 / / 23 27 16 22 / / 

Annual limit 

value  
    60 56 52 48 44 40 

 

According to the measured concentrations for the period 2005-2010, the particulate matter 

(PM10) in Skopje agglomeration is shown in the following figure. 

 

Picture 38. Average annual concentration in the period 2005-2010 for PM10 in Skopje, agglomeration 

The analysis of the measured concentrations compared to assessment thresholds are 

carried out against daily and annual average value. The measured levels of assessment 

thresholds for annual and daily limit value shows that the levels of upper threshold 

evaluation for the period 2005-2010 was exceeded at all measuring stations, including in 

Gazi Baba. 

The highest percentage (50%) of emissions of particulate matter derives from combustion, 

construction activities, industrial processes, and transformation of energy. Furthermore, a 

significant proportion in the emissions derived from non-industrial combustion plants (24%) 

and production processes with 21% including emissions from motor vehicles and dust rises 

from unpaved surfaces and wood burning small-scale households. 

Fluctuations are evident mostly due to changes in the operation of major industrial facilities 

in the country. 
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Data from measurements show exceeding of the annual limit value of 40 ɛg/mį in all stations 

in Skopje agglomeration. During the calm cold winter days, the meteorological situation 

called inversion causes episodes of high concentrations of this pollutant. 

In terms of annual average concentrations of particulate matter (PM10) in the period from 

2003 to 2012 measured in Gazi Baba, the situation is shown in the following table. 

 

 

 

Table 42. Average annual concentration of PM10(ɛg/m3) 

Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

AMS Gazi 

Baba  
/ / / / / / 84 66 / 100 

Annual limit 

value 
    60 54 47 40 40 40 

 

Analysis of data from the reports on the work of AMC Gazi Baba showed great lack of data 

on measured values, yet the measured data explicitly show that exceedance of the allowable 

values and trend growth is evident. In relation to the past in 2013, the analysis of available 

data again indicates erratic operation of automatic monitoring station (out of function from 

September to December). Data for the remaining period (January-August) still show a total 

of 110 exceedences of 24-hour limit values (50 ɛg/m3), versus total allowed number of 35 

exceeding the allowable annual limit value for PM10. 

Table 43. Measured exceedance per month AMS Gazi Baba 

Measured 

exceedanc

e per 

month 

AMS Gazi 

Baba  

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

27 16 1 21 12 15 17 5 / / / / 

 

The results from the monitoring of the ambient air quality in the city of Skopje for 2014 - 

pollutant smoke show those only 4 samples exceed the limit values.   

The average annual concentration of smoke in Skopje in 2014 is very low - 0,0085ɛg/m3 and 

5.8 times lower than the MAC=0,05ɛg/m3. Compared to the measurement results for the 

period 2004-2013 is an evident trend of reducing the concentration of smoke in Skopje.  

The center for Public health during 2014 measured the Pb concentrations. Results show that 

in 2014 none of the samples exceed the allowed value. 

Table 44. ʈesults for the ambient air quality ï pollutant aero-sediment 
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Public health 

centers 

Number of 

measurement 

points 

Number of 

samples 

Average 

annual 

concentration 

(mg/m2) 

Min/max 

(mg/m2) 

Number of 

samples 

above the 

MAC* 

Skopje 30 357 177,2 12,8Ȥ862,9 57 

Source: Centar for public health 

Compared with the results from 2003-2013 the concentration for aero sediment decreases.  

6.8 Noise  

Level of noise is monitored by following institutions 

Â Central laboratory of MOEPP provide ad-hoc measurement upon request, 

Â The centre for Public Health and its regional branches. 

Measurement of noise levels are not performed in the City of Skopje. Thus, data from the 

scientific investigations study for the effects on the population during exposure to noise in 

the City of Skopje prepared by the IPH.  

The noise monitoring is conducted in the areas of II and III level of protection.  

Table 45. Values of indicators Lday and Lnight in areas with II degree of protection  

 

Municipality 

 

Measurement point 
Lday 

dB(A) 

Lnight 

dB(A) 

Gorce Petrov St Dauticaʚ 54 44 

Aerodrom st.abojmija 2 56 48 

Aerodrom St..Kosta novakovic 48 58 51 

Aerodrom st.Mite Bogoevski 58 52 

Aerodrom st. Vidoe Smilevski Bato 22 59 51 

Kisela voda  st.Hristo Tatarcev 57 48 

Karpos st.Dragisa Misovic 58 50 

Gazi Baba st. Karl Hron 86 53 37 

Gazi Baba  st. Karl Hron 26 48 36 

 

Average value ) 
56 

(±4) 

46 

(±7) 

Source: Institute of Public Health 

The results of the study show that the noise in residential areas are maintained within limits, 

but in mixed residential and business zones in the central area and beyond, where there is 

intense traffic, day and night noise levels exceed the limit values for 9-15dB(A). The analysis 

shows that the construction activities, transport, catering and shopping facilities and a 

number of people gathered in one place are the dominant sources. 

Despite the mandatory obligation for preparation of noise strategic maps and noise action 

plan, they are still pending. 
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6.9 Flora and fauna   

The primary vegetation in the wider area is Querco-Carpinetum orientalis, yet today it is 

almost completely destroyed. The same area is covered with anthropogenic plantations with 

large number of indigenous and non-indigenous woody species. According to the literature 

there are 109 known plant species including:  

Â Species that are on the CORINE list of Europe: Silene vulgaris (Moench) Garcke 

and 

Â Species of the Republic of Macedonia that have a limited expanse (up to five 

locations), and connect at the area of Gazi Baba: Amaranthus deflexus L., 

Convolvulus betonicifolius Miller, Foeniculum vulgare Miller and Rhagadiolus 

stellatus (L.) Gaertn  

As for fungi in the area of Gazi Baba the total number is about 140 species. Most of the 

species were collected in the planted (anthropogenic) deciduous and coniferous forests, and 

a smaller part of meadow species. In the terms of taxonomic affiliation, there are mostly 

representatives of the type Basidiomycota. Most of the recorded species belong to the 

*genus Amanita, Russula and Suillus. From lignicolous species, are mostly scavengers that 

develop on dry branches, stumps and fallen trees from various species of trees and shrubs. 

More than a dozen types can be used for human consumption. These are: meadow, forest 

and field champignon (Agaricus arvensis, A. campestris and A. silvicola); the ñwood earò 

(Auricularia auricula-judae); poplars (Agrocybe cylindracea); bloody milk cap (Lactarius 

sanguifluus); fairy ring champignon (Marasmius oreades); pored mushroom 

(Suillusgranulatus and S. fluryi); grey knight (Tricholoma terreum) and others. Poisonous 

species: Agaricus xanthodermus, Stropharia coronilla, Coprinus micaceus, Lepiota cristata 

and others. Rare species of special importance is the type Campanella caesia which is 

indigenous to Gazi Baba. 

The fauna of invertebrates of Gazi Baba is poorly studied. Best explored are the day-time 

butterflies and very little data exists for locust. From butterflies there are 56 species 

registered, including no significant species. Among the more significant are Iphiclides 

podalirius, Papilio machaon and Vanessa Atalanta. From the straight winged insects there 

are 12 known species. In Gazi Baba there are no appropriate conditions for the development 

of significant populations of amphibians due to the absence of ponds and streams. 

The fauna of reptiles is poor and there is only a handful of data. Gazi Baba distinguishes the 

following types of reptiles: Testudo hermanni, Cyrtodactylus kotschyi, Lacerta viridis, 

Podarcis erhardii and Coluber caspius. The most significant, from an international aspect is 

the presence of the hilly turtle, which is affected globally but widespread and common in 

Macedonia. 

The fauna of birds is well studied, but also the richest. Registered presence of at least 87 

species, but this number is probably higher. No globally affected species, but the presence 

of eight species concentrated in Europe and unfavorable conservation status (Stork - passer; 

Green Woodpecker; Forest Lark - winter guest; Wood Warbler - migratory; Woodchat Shrike, 

the Common Linnet and Corn Bunting). Several species such as (stork, peregrine falcon - 

passer, Syrian woodpecker, middle spotted woodpecker, forest lark, collared flycatcher - 

migratory and the Red-backed Shrike) are considered Emerald species. 

The fauna of mammals is also poorly studied; the most important is the presence of at least 

four bat species, all included in Annex IV of the Habitats Directive (strictly protected species 
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in the EU). The most important species is the squirrel. There is an expected presence of 

many species, especially of bats and rodents. 

In the current territorial borders of the municipality of Gazi Baba are the localities Ostrovo 

Arboretum and Ezerce. The area of the localities Ezerce, Arboretum and Ostrovo represent 

an Integral environmental ecosystem, established at the confluence of the river Vardar at 

Trubarevo, Gazi Baba, Skopje. In order to protect its natural values, especially of biological 

diversity that are of significant importance for nature conservation they have been declared 

protected areas category III Natural Monument. The total area of the three sites in IEE 

Ostrovo-Trubarevo is 29ha of which the Ostrovo locality covers 20ha, Dendro-Park 

Arboretum occupies 3ha and Ezerce 6ha.Management of the protected area is entrusted to 

the forest research unit within the Faculty of forestry.  

Ostrovo 

The locality Ostrovo is a relict of the former island which naturally was formed by the River 

Vardar, which in this area is separated into two flows and stepped Islands. Today, on this 

terrain fossil beds are perseved on both sides of the river, but they are covered with humus 

layer and overgrown with grassy compound and shrub vegetation. Therefore, Ostovo is 

scientifically treated as s fossil Island of Vardar River. The area of the site is characterized 

with high ground water level. 

 

               Picture 39. Protected area Ostrovo, wood vegetation 

At the locality there are two separate types of biotopes: grassland and arboreal type. Despite 

their artificial formation there is a process of natural renewal of dendro-flora. At the site in the 

ground floor there are grassland species, (Poaceae), and other floral elements. 

On the site weed, and ruderal vegetation (aʉʄ. Geranio-Sylibetum mariani) are covering the 

overall flora vegetation diversity in this areaô Wood vegetation is presented with: black ash, 

elderberry, rosehip, elm, maple, acacia, populous alba populous nigra, Acer negundo, Salix 

alba, heath, white willow, and other hops. 

Butterflies on the site have been poorly studied. In the summer (July-August 2008) Initial 

inventory of the fauna was made (Micevski, B, 2008). The research registered 10 butterfly 

species and two species of dragonflies. Other insects are common: great zhegach and 22 

species of grasshoppers. From molluscs there are 3 types of land snails, of which one 

species is Balkan endemic. Herpetofauna (amphibians and reptiles) in the locality is 
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represented by six species. The avifauna of the locality is represented by 55 species of birds 

that can be found throughout the year, but there are migratory birds (in spring, autumn and 

winter migration period). Mammals in the site are represented by 20 species of which 14 

species are mammalsô micro (lilaci potkovichari, nightgown, Evening) and 5 types of macro 

mammals (patterned marten, badger, wild cat, Slender, squirrel and hedgehog). 

According to the international status of the species diversity, it is determined that the locality 

of Ostrovo has fauna species that are important for biodiversity in Macedonia and wider, 

European and global level. Namely, from 6 herpetofauna species status of protected species 

in European terms. In the Bern Convention annex II are four types; III in annex II of the same 

convention there two types, and from the list of CORINE biotopes are three types. From 

terofaunata the locality is inhabited by14 species of international importance, and in the 

world list of threatened wild species are 11 species, in annex II of the Bern Convention are 

three types, in annex III are 4 types, and in CORINE list 11 species. Namely, the status of 

threat or vulnerability 9 bat species and two species of mammals. From avifauna in the site 

are allocated 27 bird species of international importance. In Spec. Category 2 are 6 types, 

Spec. Category 3 are 10 species in spec. Category 4 are 9 species. 

In 1976 Ostrovo was declared as a protected area in the category of Natural Monument due 

to its important educational value. As a concequence, the site Ostrovo is a protected area 

and construction constraits should be implemented in the vicinity as per the law on 

environment.  

Arboretum  

Arboretum was established in 1953 by the Forestry Faculty. It is located in the alluvial plain 

of Skopje Valley, around the village Trubarevo and covers an area of 3 hectares. Actually 

arboretum is a continuation of the vegetation forming localities Ostrovo and the eastern side 

of locality Ezerce. In arboretum are planted woody species and shrub dendroflora and other 

indigenous species of all continents, especially in Europe, Asia and North America. The total 

number of wood and shrub species in Arboretum is about 600 species. The Dendro-park 

serves as environmental monitoring, scientific research of forest experimental station 

Trubarevo and instruction for students at Skopje Faculty of Forestry. 

 

Picture 40. Arboretum within the Faculty of Forestry, located near the future WWTP  

Ezerce  
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The locality is characterized with significant environmental, educational and recreative 

values. It was declared as protected area in the category nature momentum. The locality 

Ezerce is under water throughout the year, while during summer the water sustains only at 

lower levels. The surface is humid throughout the year which is the reason for development 

of typical mud vegetation with domination of the reed. At the surface of the lake lemna is 

dominant. At the locality representatives from shrubs and wood vegetation species are 

present. 

Dominant species are: white willow, brittle willow, white poplar, black poplar, elm, and 
encountered: heath, maple, acacia and elderberry. 

Lemna sp. Is dominant at the surface of the lake, 
while Typha latifolia is present at the underground 
layers 

 

Marsh vegetation at the locality Ezerce 

Picture 41. Ezerce locality 

According to the international status of the species diversity on the site, following groups 

were selected: 8 types of herpetofauna with status of protected species in European terms 

(Berne Convention Annex II there are 4 types, in attachment III 2 species in the bed sheets 3 

types). From avifauna in the site are allocated 21 bird species of international importance: 

the Spec. Category 2 are 2 types, Spec. category 3 are 12 species in Spec. category 4 are 7 

species; in favor of the EU Birds Directive 13 species of birds. 

In the Bern Convention annex II there are 18 types and in annex III there are 3 types; in 

Appendix II of the Bonn Convention type 10 and 15 species in the CORINE list. 

From terofaunata the site is allocated 14 species of international importance, and in the 

world list of threatened wild species are 11 species in Appendix II of the Bern Convention 

are 3 types in Annex III are 4 types, and in troughs list 11 species. The status of threat or 

vulnerability for 9 species of bats. 

A database which includes a full list of types of project area (Trubarevo), has been made for 

the purpose of the EIA study in 2008. In this Study was treated in detail floristic diversity and 

the diversity of habitats. 

Fauna of the project area 

Fishes 

Table 46. Evaluation of fishes 
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SCIENTIFIC NAME 

 
LEGAL PROTECTION 

  

 IUCN 
global 

category 
of threat 

  

PREVALENCE 
 

92/43 

 

BERN 

 Pisces (Fishes) 

 

 

1. 

 

Eudontomyzon mariae 

 

II 

 

III 

 

- 

 

- 

 2. 

 

Anguilla anguilla 

 

- 

 

- 

 

CR 

 

- 

 3. 

 

Rhodeus meridionalis 

 

II 

 

- 

 

- 

 

r. Vardar 

 4. 

 

Gobio balcanicus 

 

II 

 

- 

 

- 

 

South I Balkan 

 5. 

 

Romanogobio elimeius 

 

II 

 

- 

 

- 

 

r. Vardar 

 

 

6. 

 

Barbus balcanicus 

 

II 

 

III 

 

- 

 

Balkan 

 7. 

 

Barbus macedonicus 

 

II 

 

III 

 

- 

 

r. Vardar 

 8. 

 

Cyprinus carpio 

 

- 

 

- 

 

VU 

 

- 

 9. 

 

Cobitis vardarensis 

 

II 

 

III 

 

- 

 

r. Vardar 

 10. 

 

Sabanejewia balcanica 

 

II 

 

III 

 

- 

 

SI Balkan 

 11. 

 

Zingel balcanicus 

 

II 

 

II 

 

- 

 

r. Vardar 

 

 

 

Out of the total number of recorded 11 species of fish only two have the status of 
threatened species:  Anguilla Anguilla and Cyprinus carpio (IUCN global category of threat). 

 

 The white barbel (Barbus macedonicus) and the Vardar ray-finned fish (Cobitis 

vardarensis), species are protected by law. 

Amphibians and reptiles  

Table 47. Evaluation of amphibians and reptiles 

 
 

SCIENTIFIC NAME 

 

LEGAL PROTECTION 
IUCN 
global 

category 
of threat  

 
 

PREVALENCE  

92/43 

 

BERN 

  Amphibia (Amphibians) 

 1. 

 

Triturus macedonicus 

 

II/IV 

 

II 

 

- 

 

SW Balkan 

 2. 

 

Triturus karelinii 

 

II/IV 

 

II 

 

- 

 

Balkan  

3. 
Pelobates 
syriacus 
balcanicus 

 

 
IV 
 

 
II 
 

 
- 
 

SE Balkan 

4. Bufo viridis 
 

IV 
 

 
II 
 

 
- 
 

Central and SE 
Europe 

 5. 

 

Hyla arborea 

 

IV 

 

II 

 

- 

 

Euroasia 

 6. 

 

Rana dalmatina 

 

IV 

 

II 

 

- 

 

Europe  

 Reptilia (Reptiles) 

 

 

1. 

 

Testudo hermanni 

 

II/IV 

 

II 

 

LR/nt 

 

Mediterian 

 2. 

 

Testudo graeca 

 

II/IV 

 

II 

 

VU 

 

South Europe 

 3. 

 

Emys orbicularis 

 

II/IV 

 

II 

 

LR/nt 

 

Europe  

4. 

 

Lacerta trilineata 

 

IV 

 

II 

 

- 

 

Balkan 

 5. 

 

Podarcis taurica 

 

IV 

 

II 

 

- 

 

SE Europe 

 6. 

 

Podarcis erhardii 

 

IV 

 

II 

 

- 

 

Balkan 

 

 

7. 

 

Coluber caspius 

 

IV 

 

II 

 

- 

 

SE Europe 

 8. 

 

Elaphe quatuorlineata 

 

II/IV 

 

II 

 

- 

 

SE Europe 

 9. 

 

Natrix tessellata 

 

IV 

 

II 

 

- 

 

SE Europe 

 10. 

 

Vipera ammodytes 

 

IV 

 

II 

 

- 

 

Balkan 

  

The species Macedonian crested newt (Triturus macedonicus) and Balkan newt (Triturus 

karelinii) included in the list of Annex II, which means that these species are of interest to the 

community, whose preservation requires special declaration of conservation areas. Both 
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types newts are regional endemic species vulnerable to extinction due to their small area of 

distribution which is limited to wetland ecosystems, disjunctively spread across certain parts 

of the Balkan Peninsula. These species are registered in the small marsh of Ezerce. 

As for reptiles, within the test area there are 13 registered reptile species, of which ten 

species included in Annex II (strictly protected species). 

Of amphibians and reptiles registered within the tested area, only the spur-thighed tortoise 

(Testudo graeca) is included in the list of species under global threat, the category VU 

(vulnerable species), while species hilly turtle (Testudo hermanni) and pond turtle (Emys 

orbicularis) are included in the category NT (near threatened species). 
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Birds 

Table 48. Evaluation of birds 

 
 
 

SCIENTIFIC NAME 

 

SPECs 

CATEGORY 

 

LEGAL PROTECTION  

  IUCN 
global 

category of 
threat  

 

 79/409 BERN  BON   

 
Aves (Birds) 

 1. 
 

Phalacrocorax pygmaeus 
 

1 
 

I 
 

II 
 

II 
 

NT 
 2. 

 
Cosmerodius albus 
 

- 
 

I 
 

II 
 

II 
 

- 
 3. 

 
Egretta garzetta 
 

- 
 

I 
 

II 
 

- 
 

- 
 4. 

 
Nycticorax nycticorax 
 

3 
 

I 
 

II 
 

- 
 

- 
 5. 

 
Botaurus stellaris 
 

3 
 

I 
 

II 
 

II 
 

- 
 6. 

 
Ixobrychus minutus 
 

3 
 

I 
 

II 
 

II 
 

- 
 7. 

 
Ciconia ciconia 
 

2 
 

I 
 

II 
 

II 
 

- 
 8. 

 
Mergus albellus 
 

3 
 

I 
 

II 
 

II 
 

- 
 9. 

 
Accipiter gentilis 
 

- 
 

- 
 

II 
 

II 
 

- 
 10. 

 
Accipiter nisus 
 

- 
 

- 
 

II 
 

II 
 

- 
 11. 

 

Accipiter brevipes 

 

2 

 

I 

 

II 

 

II 

 

- 

 12. 

 

Buteo buteo 

 

- 

 

- 

 

II 

 

II 

 

- 

 13. 

 

Circus aeruginosus 

 

- 

 

I 

 

II 

 

II 

 

- 

 14. 

 

Circus cyaneus 

 

3 

 

I 

 

II 

 

II 

 

- 

 15. 

 

Falco peregrinus 

 

- 

 

I 

 

II 

 

II 

 

- 

 16. 

 

Falco subbuteo 

 

- 

 

- 

 

II 

 

II 

 

- 

 17. 

 

Falco tinnunculus 

 

3 

 

- 

 

II 

 

II 

 

- 

 18. 

 

Falco naumanni 

 

1 

 

I 

 

II 

 

I 

 

VU 

 19. 

 

Charadrius dubius 

 

- 

 

- 

 

II 

 

II 

 

- 

 20. 

 

Vanellus vanellus 

 

2 

 

II 

 

III 

 

II 

 

- 

 21. 

 

Recurvirostra avosetta 

 

- 

 

I 

 

II 

 

II 

 

- 

 22. 

 

Actitis hypoleucos 

 

3 

 

- 

 

II 

 

II 

 

- 

 23. 

 

Bubo bubo 

 

3 

 

I 

 

II 

 

- 

 

- 

 24. 

 

Asio otus 

 

- 

 

- 

 

II 

 

- 

 

- 

 25. 

 

Otus scops 

 

2 

 

- 

 

II 

 

- 

 

- 

 26. 

 

Athene noctua 

 

3 

 

- 

 

II 

 

- 

 

- 

 27. 

 

Caprimulgus europaeus 

 

2 

 

I 

 

II 

 

- 

 

- 

 28. 

 

Alcedo atthis 

 

3 

 

I 

 

II 

 

- 

 

- 

 29. 

 

Merops apiaster 

 

3 

 

- 

 

II 

 

II 

 

- 

 30. 

 

Coracias garrulus 

 

1 

 

I 

 

II 

 

II 

 

EN 

 31. 

 

Upupa epops 

 

3 

 

- 

 

II 

 

- 

 

- 

 32. 

 

Dendrocopos major 

 

- 

 

- 

 

II 

 

- 

 

- 

 33. 

 

Dendrocopos medius 

 

- 

 

I 

 

II 

 

- 

 

- 

 34. 

 

Dendrocopos minor 

 

- 

 

- 

 

II 

 

- 

 

- 

 35. 

 

Picus viridis 

 

2 

 

- 

 

II 

 

- 

 

- 

 36. 

 

Lullula arborea 

 

2 

 

I 

 

III 

 

- 

 

- 

 37. 

 

Hirundo rustica 

 

3 

 

- 

 

II 

 

- 

 

- 

 38. 

 

Delichon urbica 

 

3 

 

- 

 

II 

 

- 

 

- 

 39. 

 

Riparia riparia 

 

3 

 

- 

 

II 

 

- 

 

- 

 40. 

 

Anthus pratensis 

 

- 

 

- 

 

II 

 

- 

 

- 

 41. 

 

Anthus campestris 

 

3 

 

I 

 

II 

 

- 

 

- 

 42. 

 

Anthus spinoletta 

 

- 

 

- 

 

II 

 

- 

 

- 

 43. 

 

Anthus trivialis 

 

- 

 

- 

 

II 

 

- 

 

- 

 44. 

 

Motacilla alba 

 

- 

 

- 

 

II 

 

- 

 

- 

 45. 

 

Motacilla flava 

 

- 

 

- 

 

II 

 

- 

 

- 

 46. 

 

Motacilla cinerea 

 

- 

 

- 

 

II 

 

- 

 

- 

 47. 

 

Lanius collurio 

 

3 

 

I 

 

II 

 

- 

 

- 
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48. 

 

Lanius excubitor 

 

3 

 

- 

 

II 

 

- 

 

- 

 49. 

 

Locustella luscinioides 

 

- 

 

- 

 

II 

 

II 

 

- 

 50. 

 

Acrocephalus scirpaceus 

 

- 

 

- 

 

II 

 

II 

 

- 

 51. 

 

Acrocephalus 
schoenobaenus 

 

- 

 

- 

 

II 

 

II 

 

- 

 52. 

 

Cettia cetti 

 

- 

 

- 

 

II 

 

II 

 

- 

 53. 

 

Sylvia communis 

 

- 

 

- 

 

II 

 

II 

 

- 

 54. 

 

Phylloscopus collybita 

 

- 

 

- 

 

II 

 

II 

 

- 

 55. 

 

Phylloscopus sibilatrix 

 

2 

 

- 

 

II 

 

II 

 

- 

 56. 

 

Muscicapa striata 

 

3 

 

- 

 

II 

 

II 

 

- 

 57. 

 

Erithacus rubecula 

 

- 

 

- 

 

II 

 

II 

 

- 

 58. 

 

Luscinia megarhynchos 

 

- 

 

- 

 

II 

 

II 

 

- 

 59. 

 

Parus caeruleus 

 

- 

 

- 

 

II 

 

- 

 

- 

 60. 

 

Parus palustris 

 

3 

 

- 

 

II 

 

- 

 

- 

 61. 

 

Parus major 

 

- 

 

- 

 

II 

 

- 

 

- 

 62. 

 

Troglodytes troglodytes 

 

- 

 

- 

 

II 

 

- 

 

- 

 63. 

 

Miliaria calandra 

 

2 

 

- 

 

III 

 

- 

 

- 

 64. 

 

Emberiza citrinella 

 

- 

 

- 

 

II 

 

- 

 

- 

 65. 

 

Carduelis carduelis 

 

- 

 

- 

 

II 

 

- 

 

- 

 66. 

 

Carduelis cannabina 

 

2 

 

- 

 

II 

 

- 

 

- 

 67. 

 

Oriolus oriolus 

 

- 

 

- 

 

II 

 

- 

 

- 

  

From Birds, registered within the examined area, the species pygmy cormorant 

(Phalacrocorax pygmaeus), European roller (Coracias garrulous) and lesser kestrel (Falco 

naumanni) are included in category SPEC 1 species under global threat. In the category 

SPEC 2 (group of species with unfavorable conservation status, whose global populations 

are concentrated in Europe) included 10 species of birds and 20 species belong to the 

category SPEC 3 (group of species with unfavorable conservation status. Whose global 

populations are not concentrated in Europe). In the IUCN Red List species under global 

threat (2007.), In the categories of species under threat involved the European roller 

(Coracias garrulous) in category EN (endangered species) and the lesser kestrel (Falco 

naumanni) in the category VU (vulnerable species) while the pygmy cormorant 

(Phalacrocorax pygmaeus) is included in the category NT (near threatened). 

Mammals 

Table 49. Evaluation of mammals 

 
 

SCIENTIFIC NAME  

 

LEGAL PROTECTION  

  
 

PREVALENCE 
 

 IUCN 
global 

category 
of threat  

 
 

 

  92/43 

 

BERN 

 
 BON 

 
  

 Mammals (Mammals) 

 1. 

 

Rhinolophus 
ferrumequinum 

 

 

II/IV 
 

 

II 
 

 

II 
 

 

LR/nt 
 

Ecozone paleoarktik 

2. 
 

Rhinolophus hipposideros 
 

II/IV 
 

II 
 

II 
 

VU 
 

Western paleoarktik 
 3. 

 
Myotis myotis 
 

II/IV 
 

II 
 

II 
 

LR/nt 
 

Western paleoarktik 
 4. 

 
Eptesicus serotinus 
 

IV 
 

II 
 

II 
 

- 
 

Paleoarktik  
5. 
 

Nyctalus noctula 
 

IV 
 

II 
 

II 
 

- 
 

Paleoarktik 
 6. 

 
Pipistrellus pipistrellus 
 

IV 
 

III 
 

II 
 

- 
 

Paleoarktik  
7. 
 

Pipistrellus nathusii 
 

IV 
 

II 
 

II 
 

- 
 

Europe ï Asian Turkey 
 8. 

 
Plecotus austriacus 
 

IV 
 

II 
 

II 
 

- 
 

Paleoarktik  
9. 
 

Miniopterus schreibersi 
 

II/IV 
 

II 
 

II 
 

LR/nt 
 

Euroasia, Africa 
 10. 

 
Spalax leucodon 
 

- 
 

- 
 

- 
 

VU 
 

South-east  Europe 
 11. 

 
Vormela peregusna 
 

- 
 

II 
 

- 
 

VU 
 

Euroasia  
12. 
 

Lutra lutra 
 

II/IV 
 

II 
 

- 
 

NT 
 

Paleoarktik  
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13. 

 

Felis silvestris 

 

IV 

 

II 

 

- 

 

- 

 

Western paleoarktik 
  

Of the total number of registered mammals in the examined area, IUCNôs Red List includes 

3 types that are under global threat (IUCN 2007), The lesser horseshoe bat (Rhinolophus 

hipposideros), The lesser mole-rat (Spalax leucodon) The marbled polecat (Vormela 

peregusna), which are included in the category-VU (Vulnerable species).  

The management of the integral ecosystem in Trubarevo is delegated to the forestry 

research unit within the faculy of forestry. 

6.10 Landscape and visual effects 

From a biogeographic standpoint, Macedonia is located in the zonobiom of the sub-

Mediterranean Balkans forests (Matvejev, 1995). 

According to the classification of the European landscapes, Macedonian zonobiom belongs 

to landscape types ï Mediterranean open surfaces (Stanners and Bordeau 1995). 

Therefore, concerning landscape in Skopje City as result of the action and interaction of 

natural and/or human factors (geological structure, relief structure, climate, hydrography, 

pedological composition), the city enrols among cities with specific landscapes. As protected 

landscapes in Skopje according IUCN (Category V), are: Katlanovo Wetland (faunal 

features), Rusica (dendrologic/forestry features; under IUCN Category IV, as dendrologic 

forestry features are Vodno and Kozle. 

Landscapes and visual values were taken into consideration in this study as the WWTP will 

be constructed in Trubarevo ï Municipality of Gazi Baba. The municipality spreads on the 

eastern part of Skopje valley, 65% of the total territory is fertile land, and the rest is highest 

areas. On fertile territory different crops are grown (wheat, ray, barley, corn) as well as 

gardening culture (peppers, tomatoes, onions, garlic, leek, potatoes, water melons etc). 

On the territory of the municipality exists the forested area Park forest Gazi Baba which 

declared as characteristic landscape. The location Gazi Baba is unique of the type on the 

Balkan region and represents true green treasure. In the Gazi Baba forest, there are many 

wood types and bushes, and from the conifer types, most found is the black pine. Near this 

location on east the Zelezara, metal complex is located. The botanic garden within the 

Institute for Biology is also located in Gazi Baba municipality, and as well as Dendro-park of 

the Faculty for Agriculture and Forestry, Skopje, Arachinovo marsh (1 km2, south from 

Arachinovo. With unique values for the bio-diversity, and the marsh ecosystems). 

The proposed location of the WWTP is in Trubarevo settlement, which is the lowest part of 

Municipality Gazi Baba. Thus, landscape characteristics surrounding this part of Trubarevo 

include: meadows, un-fertile lands, water areas, roads and railway line pass near the 

location.  

However, within this zone is the natural heritage Ostrovo, and outside is Arboretum as well 

as area considered as natural protected monument. No settlements exist within the 

boundary of the proposed sites. This area serves only for scientific and educational 

purposes.  
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Picture 42. Site pictures 












































































































































































































