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NCCC National Climate Change Committee
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NCV
NIR
NTES
NWMP
NWMS
O&M
0G

opP
OPEX
PCBs
PCC
PCT

PE

PET
PROMETHEE
PUE
RDF
RES
RHAS
RMWMC
RO

RSS
RWMP
SAA
SBR
SCF
SDR
SEA
SGEI
SILC
SRF

SRI
SWM
TC
TOR

TS
UNECE
UNFCCC
VAT
WDF

Net Calorific Value

Near Infrared

The Nomenclature of Territorial Units for Statistics
National Waste Management Plan

National Waste Management Strategy

Operation & Maintenance

Official Gazette

Operational Program

Operational Expenditure

Polychlorinated Biphenyls

Post-Closure Care

Polychlorinated Terphenyls

Public Enterprise

Polyethylene Terephthalate

Preference Ranking Organization Method for Enrichment Evaluation
Public Utility Enterprise

Refuse Derived Fuel

Renewable Energy Sources

Rapid Hazard Assessment System

Regional Municipal Waste Management Company
Reverse Osmosis

Risk Screening System

Regional Waste Management Plan

Stabilization and Association Agreement
Sequencing Batch Reactor

Standard Conversion Factor

Social Discount Rate

Strategic Environmental Assessment

Service of a General Economic Interest

Survey on Income and Living Conditions

Solid Recovered Fuel

Static Respiration Index

Solid Waste Management

Total Carbon

Terms Of Reference

Transfer Station

United Nations Economic Commission for Europe
United Nations Framework Convention on Climate Change
Value Added Tax

Waste Disposal Facility
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WEEE
WGR
WM
WMC
WWTP

Waste Electrical & Electronic Equipment
Waste Generation Rate

Waste Management

Waste Management Center

Waste Water Treatment Plant
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1. EXECUTIVE SUMMARY

1.1 INTRODUCTION

The overall objective of the project "Preparation of necessary documents for establishing of an
Integrated and Financially Self-Sustainable Waste Management System in Pelagonija, Southwest, Vardar
and Skopje Regions” is to achieve an integrated and financially self-sustainable waste management
system in those Regions.

The project’s purpose is the preparation of Regional Waste Management Plans and Strategic
Environmental Assessments, as well as preparation of Feasibility Studies, Cost-Benefit Analyses,
Environmental Impact Assessment, Detailed Designs and assistance with preparation of Volume 3, 4 and
5 of the Tender Dossiers for works and supply contracts for construction of selected waste treatment
and disposal facilities, closure of noncompliance landfills/dumpsites and for supply of equipment for
waste collection and transferring of waste according to the EU standards for Pelagonija, Southwest,
Vardar and Skopje Regions. There are nine (9) components to this project and the purpose of the
present report is Component 3: the preparation of the Feasibility Studies for establishing of an
Integrated and Financially Self-Sustainable Waste Management System for each of the Regions.

Regarding the project’s context within the national waste management policy, currently the municipal
waste management in the beneficiary country is undergoing a radical transformation from decentralized
disposal of non-treated waste on numerous local sub-standard landfills within Regions to centralized
waste management facilities serving needs of one Region or, in some cases, of several Regions. The
Central Waste Management Facilities concept has been adopted by the beneficiary country in its
National Waste Management Plan.

The Feasibility study demonstrates the way to select of the most acceptable taking into consideration
the technical - technological, and financial - economic aspects, and is the basis for all technical solution
and associated project documentation (preliminary and final design, documentation for the
implementation of procedures for environmental impact assessment and documentation for the impact
assessment procedure) for all facilities and equipment needed for the implementation of an integrated
waste management system.

For the implementation of the feasibility study the following chapters were prepared:
Chapter 1: Executive Summary. This chapter (present chapter) includes the summary of each
chapter of the feasibility study taking into consideration the main conclusions, assumptions,
methodologies and data used.
Chapter 2: Background Information and Review of the Existing Waste Management System. This
chapter includes background information summarizing and presenting key points of previous
reports for the region: Assessment Report, Waste Management Report, AdHoc Report. It describes
the project location regarding its environmental and infrastructure aspects, it provides an overview
of current collection and treatment system, current waste generation and management, recycling
and recovery industry in usage and existing waste management system costs. Finally, this chapter
identifies the regional possibilities for disposal for different products of CWMF.
Chapter 3: Socio Economic Context of the Project. This chapter includes the current status and
future projections regarding demographics, the current status and future projections regarding
tourism, the current status regarding affordability and economic aspects.
Chapter 4: Waste Content and Future Generation Forecast. This chapter includes morphological
composition of the mixed municipal waste, future waste generation and its content.
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Chapter 5: Legal and Regulatory Framework. This chapter includes EU waste management policy
and directives, national policy and institutional framework, local spatial policy, the implications of
the legal and policy issues on the project as well as available sources of financing.

Chapter 6: Option Analysis. This chapter includes option analysis regarding location (as performed
in AdHoc Report), collection system, Transfer Stations and technologies for CWMF.

Chapter 7: Proposed Investment Project. This chapter describes the future waste management
system from operational and technological point of view including an analysis of existing dumpsites
and non compliant landfills in the region. This chapter describes the human resources and the
promoter organization and provides detail CAPEX, OPEX and re-investment costs analysis.

Chapter 8: Environmental and Social Assessment. This chapter includes all relevant information
from the Environmental Impact Assessment and also includes a CO, footprint calculation (including
without/with project scenario) and a report in climate change adaptation/resilience.

Chapter 9: Financial and Economic Analysis. This Chapter represents the Cost Benefit Analysis of the
proposed waste management system and includes risk analysis.

Chapter 10: Procurement and Implementation. This chapter provides the procurement strategy and
purpose of future contract arrangements and also provides detail project implementation plan.

1.2 BACKGROUND INFORMATION AND REVIEW OF THE EXISTING WASTE
MANAGEMENT SYSTEM

The main objectives of Chapter 2 (Background Information and Review of the Existing Waste

Management System) are the following:
Study and project background in the context of national waste management strategy and
objectives. This paragraph describes an overall project objective and especially of the current
report.
Project location description. This paragraph describes the selected area of the present study
(Debartsa Municipality, G2 area).
Environmental and infrastructure aspects. This paragraph includes a brief description of the
environmental and infrastructure aspects of the future CWMF area, a brief description of the
geological and hydrogeological characteristics, seismological activity, hydrology, landscape and
climate characteristics, proximity to protected areas and site availability for the specific site and
surrounding area.
Current waste collection and treatment system overview. This paragraph includes information
regarding organizational aspects, collection coverage, waste collection and transportation
equipment. This information is presented for the whole region and is described in detail in the
Assessment Report of the region.
Current waste streams overview, waste generation and management. This paragraph presents the
results Survey of existing non compliant landfills that consists the Part B of Assessment Report of
the Region. Additionally, this paragraph provides information on the key problems in the current
waste management system, identified through questionnaires. Finally, an overview of the
generated solid municipal waste per municipality of the region.
Recycling and recovery industry in usage. This paragraph presents the recycling companies, if
existing.
Existing waste management system costs. In this paragraph, the cost and unit costs for collection
and disposal per municipality of the region are presented.
Identification of regional possibilities for disposal for different products of CWMF. This paragraph
presents the potential uses of the main outlets RDF/SRF, the marketability of CLO, compost and
recyclables.

An EU funded project implemented by ENVIROPLAN S.A.
and its consortium partners 1-2



“Preparation of necessary documents for establishing of an Integrated and
Financially Self-sustainable Waste Management System in Pelagonija,
Southwest, Vardar and Skopje Regions”(EuropeAid/136347/IH/SER/MK)
Feasibility Study & CBA - Southwest Region
Chapter 1

1.3 SOCIO-ECONOMIC CONTEXT OF THE PROJECT

The main objectives of chapter 3 (Socio economic context of the project) are the following:

Permanent population-current status and future projections. This paragraph presents data
regarding the population for the county according to Census 2002 and estimations for 2015 (State
Statistical Office of the Republic of Macedonia) as well as a division in urban and rural population.
The future projection of the permanent population until year 2046 was calculated by the project
team and the average annual rate of change of urban and rural population is given according to
World Bank data. The following table presents an overview of current status and future permanent
population estimations according to the selected variant.

State statistical . . .
Future projections of permanent population — project team

office
Year 2002 2015 2016 2021 2026 2031 2036 2041 2046
S°:::i‘;'§5t 221,546 219,891 219,863 219,576 218,256 215,733 212,064 207,562 202,443

Seasonal population - current status and future projections. This paragraph includes data regarding
the seasonal population for the county (current situation) and calculations for the future projection
of the seasonal population until year 2046. The following graph presents an overview of current
status and future projections regarding seasonal population.

Seasonal Equivalent Population in Southwest Region (2016-2046)
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Economic development aspects. This paragraph describes the Gross Domestic Product per capita
for years 2010, 2011, 2012 and 2013 for Republic of Macedonia and for Southwest Region. GPD per
capita in Southwest Region for year 2010 is lower than the average GDP per capita in the Republic
of Macedonia. It also describes the available income by decile.

The chapter also includes an analysis of Poverty and Payment indicators

Current affordability. This paragraph includes calculations regarding the affordability level
concerning the average annual income per household.

Future economic development and affordability. This paragraph presents a brief description of the
real GDP growth and contributions in the beneficiary country.
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1.4 WASTE CONTENT AND FUTURE GENERATION FORECAST

The main objectives of chapter 4 (Waste content and future generation forecast) are the following:
Presentation of the methodology, the sampling procedure and results of Morphological
composition analysis of the mixed municipal waste. The analysis was analytically presented in the
Annex Il of the Assessment Report. The average waste composition in the region has been
calculated, and presented in the following table:

Waste category Average Mass share
Garden Waste 14.26%
Other Biodegradable waste 30.88%
Paper 6.99%
Cardboard 5.49%
Glass 5.04%
Ferrous metal packaging and other 1.57%
Aluminum (non-ferrous) metal packaging and other 1.00%
Composite Materials 1.48%
Other Plastic packaging waste 1.64%
Plastic bags 6.35%
PET Bottles 2.96%
Other plastic/Hard plastic 2.22%
Textile 6.72%
Leather 1.22%
Diapers 6.60%
Wood 1.02%
Construction and demolition material 1.18%
WEEE 0.72%
Medical Waste 0.69%
Other special waste streams (Elastic-tyres, etc) 0.33%
Fine elements <10mm 1.65%
TOTAL 100.00%

Future waste generation forecast. In order to calculate the future waste generation forecast, data
from the quantitative waste analysis of the municipal solid waste were used. The analysis was
performed in May 2016 and presented analytically in the Part A of the Assessment Report of the
region.

The future generated quantities divided in urban and rural of MSW have been calculated after the
examination of four alternative scenarios regarding the Waste Generation Rate Growth. The
scenario 2- low growth-in addition to population growth, per capita generation linked to 50% of
growth in GDP, followed by 2% between years 2021-2030 was selected. The future municipal waste
generation per municipality resulted from calculations of the project team until the year 2046. The
following table summarizes the basic calculations of this chapter.

2016 2046
Permanent Population 219,863 202,443
Seasonal Population 4,508 9,379
Quantity of produced Municipal Waste (t) 56,224 61,450
Waste production Rate for permanent population (kg/ca/year) 247 283
Waste production Rate for seasonal population (kg/ca/year) 438 438
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1.5 LEGAL AND REGULATORY FRAMEWORK

The main objectives of chapter 5 (Legal and Regulatory framework) are the following:
EU waste management policy and directives. This paragraph describes the European Union
directives that set out goals for reuse, recycling and recovery, collection and disposal for different
waste categories (Municipal waste, batteries, WEEE).
National policy and institutional framework. This paragraph provides an overview of the main
waste management legal framework in the beneficiary country.
Local spatial policy. This paragraph includes a description of waste management policy on county
level, on local self-government unit level and a brief description of local spatial policy.
Implications of the legal and policy issues on the project. This paragraph presents objectives that
could be realized in the time period of this waste management plan 2009-2015 of the beneficiary
country.
Available sources of financing. The main possible sources of financing investments for the
implementation of the EU waste legislation, for the execution of the variety of organizational and
public relations tasks, and for elaboration of the necessary technical, spatial and investment
documentation and environmental studies and capital investments are described.

1.6 OPTION ANALYSIS

The main contents of chapter 6 (Option analysis) are the following:
Methodology. Firstly this chapter presents the concept of Integrated Solid Waste Management
(ISWM) and the methodology followed in order to create a municipal waste management system.
Project determination and its objectives. The general and specific objectives of the project are
presented, along with the targets that must be achieved by the proposed waste management
system in order to contribute to the beneficiary country’s national targets.
Option analysis for the location of CWMF. This paragraph describes the methodology used for the
selection of the appropriate location of central waste management facilities in the Region (AdHoc
report).
Option analysis for the location of LWMF. The steps for the identification of the appropriate
location of the Transfer Station areas are presented. Then, the three indentified areas for TSs in the
Southwest region are described.

TS Served Municipalities

Kichevo Kichevo, Plasnitsa, Makedonski Brod
Struga Struga, Vevchani

Debar Debar, Centar Zhupa

Ohrid Ohrid

Option analysis on Transfer Stations. This paragraph describes different alternative solutions
regarding transfer stations, presenting the capacity of all potential TS:
O Business as usual (Variant 0) — no TSs: Each municipality uses its own existing means i.e.
waste collection vehicles, open trucks, etc. to transport the waste to the CWMF
0 Do-something (Variant 1) — four (4) TSs: at Kichevo, Struga, Debar and Ohrid, direct
transportation for the municipality of Debartsa.

The paragraph describes the alternatives for uploading system and transportation equipment and
the results of the Break Even Points calculations. Then, the investment, operational and Levelized
Unit Cost were calculated for each option.
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Finally, taking into consideration the objectives of the chapter and the needs of the present project
such as travel distances and times the waste quantities, the optimal option is to have four (4) TSs
(in Kichevo, Struga, Debar and Ohrid).
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== Option analysis for Waste Management Centre Technology. In order to support decisions regarding
future solutions for the Waste Management in the region, four waste management scenarios
(including sub-scenarios) have been defined and examined, as presented in the Regional Waste
Management Plan. The selected Scenario 3b was presented.

== Additionally, After the selection of the appropriate waste management system in Southwest region

(Scenario 3) the alternatives which will be examined in this paragraph are:

0 Option 1-Business as Usual (BaU): Collection and disposal in existing landfills and dumpsites
through collection trucks. Continuation of the current situation concerning recycling.

0 Option 2-Do minimum: Collection and disposal of waste through Transfer stations and/or
collection trucks in a new regional landfill, continuation of the current situation concerning
recycling.

0 Option 3-Do something: Scenario 3b

Conclusively it is obvious that the current situation (Collection of waste, small recycling of
packaging waste and disposal at landfills and dumpsites) and the do to minimum situation
(construction of a new regional landfill according national and EU regulations) concerning waste

TS Ghird ‘
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management are two options which do not achieve the minimum targets that should be fulfilled.
For this reason a new regional waste management system, which will include (i) construction of a
new regional landfill in combination with other main facilities such as MBT/MRF and windrow
composting for green waste, (ii) construction of TSs and (iii) purchasing of necessary collection
trucks and bins, should be established. Although the application of the new regional waste
management system required capital expenditure, this is a crucial and essential task that must be
implemented as it will bring only positive effects to the community. The appropriate management
of solid municipal waste will eliminate adverse impacts on the environment and human health and
will support economic development and improved quality of life.

1.7 PROPOSED INVESTMENT PROJECT

The main objective of chapter 7 (Proposed Investment Project) is the description of future waste
management system from operational and technological point of view and the provision of detail
CAPEX, OPEX and re-investment cost analysis. Also this chapter includes a description of human
resources and promoter organization.

The conceptual design of the waste management system includes the description of the following:
Waste storage, collection, transportation and transfer: Current equipment regarding bins and
transfer vehicles were presented per municipality. Then, taking into consideration the project team
assumptions, the calculations for the extra number of bins and vehicles required per municipality
are presented for the three waste streams: mixed municipal, recyclables and green waste.

The TS sites and their characteristics: Analytical description of the transfer station infrastructure
and equipment is provided, along with description of TS operating routines and staffing. The
general layout of the selected TS is also provided.

Analysis of existing dumpsites and non compliant landfills. This paragraph includes relevant
information from the landfills and dumpsites survey that took place for the region, in order to
perform risk screening procedure and define optimal remediation and closure approach. More
specifically, it includes description of the identified sites, their risk classification and closure and
remediation approaches for each of the identified sites.

Technical Description of the new regional landfill: The site location and the surrounding area of
the selected site are described regarding the topography and the hydro-geological characteristics.
Additionally, the topographic plan of the site is provided as well as the after closure topographic
plan. The proposed site lay out with infrastructure and staged filling plan and the designs for
bottom lining and top cover systems are provided. Then, follows a description of the landfill
operating routines and interim cover systems.

Overall earth materials balance of the site for Phase A and B is calculated.

The net filling volume, density and efficient operational life area calculated and presented.

The leachate collection, treatment and disposal system is described along with the method used
for the calculations of the maximum leachate production. Leachate composition and the Effluent
limits for common parameters are described. Alternative options for leachate treatment and
technical description of them are provided along with the flow diagram of the proposed WWTP
process. Leachate volume forecast is calculated for the lifetime of the site.

Gas ventilation or collection / utilization system. Here, the typical landfill gas compositions along
with potential hazards from the biogas production are presented, followed by the estimation of the
landfill gas production.

Presentation of Surface and ground water protection works along with calculation formulas

Site infrastructure. This paragraph briefly presents each necessary infrastructure for the proper
function CWMF which are also presented in the layout. Those include: access roads, fencing,
weighing bridge, service and staff building, washing installation etc.
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The equipment paragraph describes the waste compactors, earth moving material, trucks, etc.
needed for the sound everyday operations inside the landfill.
The staffing paragraph presents the indicative personnel requirements for the management and
the normal operation of the new regional landfill.
Detailed description of the environmental monitoring is provided along with the description of
closure and aftercare procedures.
Price schedules. This paragraph presents the estimations regarding the investment cost of landfill
and Infrastructures works.

Total Investment Cost of Landfill (€) 3,732,393

Total Investment Cost of Infrastructures (€) 1,434,234

Technical description of other proposed facilities This section of the chapter provides analytical
descriptions for the proposed waste treatment facilities, followed by flow charts, namely:

e Mechanical biological treatment plant with AD process (MBT)
Material Recovery Facilities (MRF)

e Green Waste Composting Plant

In this paragraph, the area (m?) for the WMF is given, along with the overall mass balance of the
MBT plant and landfill site.

Detailed Flow diagrams of the mechanical treatment plant for the residual waste bin and the
recyclables waste bin are given.

Water balance for the daily water consumption or the WMC is calculated.
The equipment paragraph describes the waste compactors, earth moving material, trucks, etc.
needed for the sound everyday operations for the treatment facilities.
The staffing paragraph presents the indicative personnel requirements for the MBT and MRF
facilities, as well as the green waste composting plant.

Detailed description of the environmental monitoring is provided.

Price schedules. In this paragraph, the costs of mechanical treatment, biological treatment and
windrow composting for green waste are presented.

Total Investment Cost of Mechanical Treatment (€) 9,797,580
Total Investment Cost of Biological Treatment (€) 5,580,000
Total Investment Cost of windrow composting for green waste (€) 668,200

Regarding the human resources and promoter organization issue, an organizational diagram is
provided. Also personnel requirements for the central administration have been described along
with the hiring procedures. Organizational scheme for project preparation, organizational scheme
for project implementation and organizational scheme for project operation have also been
provided for the description of promoter organization.

CAPEX, OPEX and reinvestments cost determination. In this paragraph, the total project cost is
presented, along with the total investment cost for collection bins and investment and operational
cost for waste transport.

Total Project Cost (€) 33,698,914
Total investment cost for collection bins (€) 1,731,312
Total investment cost for collection trucks (€) 2,823,332
Total operational cost for collection trucks (€/y) 1,210,253

Waste treatment and disposal. In this paragraph, the operating cost has been calculated for each
waste treatment component: i.e. mechanical sorting plant, biological plant, landfill, infrastructure
works., along with the potential revenues from the operation of WMC
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1.8 ENVIRONMENTAL AND SOCIAL ASSESSMENT

The main objectives of chapter 8 (Environmental and Social Assessment) are the following:

Sector Legislation (SEA, EIA) - Implementation of EIA Process. This paragraph describes the

responsibilities of the Ministry of Environmental and Nature Protection as well as the

Environmental Protection Act and the Environmental Permit Regulation that defy the EIA Study and

environmental permit according to the beneficiary’s country legislation. Additionally, the paragraph

refers to the Environmental Impact Assessment Study for the County Waste Management Centre at

the selected G2 site that is planning to be conducted and submitted to the MoEPP, according to the

national and EU legislation for EIA study.

Baseline Assessment - Environmental and Social Impact Assessment. This paragraph includes data,

points and conclusions for the G2 site. Those data refer to:

O Climate and Meteorological Data monitored at the nearest weather stations, related to
temperature and precipitation.

O Geological, Hydrogeological, Seismotectonic and Geotechnical characteristics of the site

O Natural Features of the site, regarding land use features, nature and biodiversity, habitants and
vegetation, local fauna.

O There is also reference to areas of architectural, historical and cultural heritage and settlements
in close proximity to the proposed project area.

Potential environmental impacts, Mitigation Measures, Monitoring and Environmental Action

Programme. This paragraph presents the potential environmental impacts that could occur during

the construction and during the operation and after closing of CWMF, especially water, air quality,

soil, noise and traffic impacts. Additionally, potential impacts of the project on biological

parameters, cultural property and population are identified. Finally there is a reference to the risk

of accidents.

Then, there are analyzed the mitigation measures that should be considered during the preparation

procedure, the construction and the operation of the project, as well as during and after its closure.

Finally, the proper monitoring processes are presented. Those refer to: water, air, noise

parameters, waste and natural values.

GHG Footprint Calculations. This paragraph aims to calculate the Green house gases emissions that

can be included within the footprint generated from activities of the proposed waste management

system. GHGs include the seven gases listed in Kyoto Protocol. Total emissions of these gases are

counted in units of CO, equivalent.

The following table presents the total GHG emissions, in t CO,(eq), for the different components of

the waste management system in the baseline (without-project) scenario in the with-project

scenario and the incremental GHG emissions that were calculated subtracting the GHG emissions in

with project scenario from GHG emissions without project scenario.

Total without project scenario net GHG emissions (t Co,(eq)) 22,217
Total with project scenario net GHG emissions (t Co,(eq)) -16,271
Total incremental GHG emissions (t Co,(eq)) -38,488

Climate Change adaptation/ resilience. This paragraph provides background information on climate
changes and on the environmental policy in the context of mitigation climate change. Additionally,
the paragraph summarizes projected changes in climate of the beneficiary country. Then, according
to “The Non-paper Guidelines for Project Managers: Making vulnerable investments climate
resilient forms part of the overall EU effort to mainstream climate change adaptation, following on
from the White Paper on Adapting to Climate Change published by the Commission in 2009”, the
relevant Modules are followed in order to identify the proper Adaptation to Climate Change
measures for the project.

e Modules 1-3, Sensitivity analysis, evaluation of exposure, vulnerability analysis.

e Module 4, Risk assessment
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e Module 5, Identification of adaption measures
e Module 6, Appraisal of adaptation options

1.9 FINANCIAL AND ECONOMIC ANALYSIS

The main objectives of chapter 9 (Financial and Economic Analysis) are the following:

A. Financial Analysis

Methodology of the Analysis. This paragraph presents the methodology of cost benefit analysis
used, which is discounted cash flow (DCF) analysis.

CAPEX overview. This paragraph describes the Total Investments schedule breakdown. The Total
investment consists of two major parts. The eligible part of it and the non Eligible part. The eligible
part will be subject of EU co financing with the present will derive from the Funding gap estimation.
OPEX overview for with project scenario. This paragraph describes the Operation and Maintenance
costs which were grouped in the following nine cost centers:

e Mechanical Treatment of Mixed Municipal Waste and Mechanical Treatment of Recyclables

e Biological treatment (Anaerobic Digestion & Biostabilization);

e Landfill for residues (WWTP included);

e Windrow Composting (for green waste);

e Infrastructure Works;

e Transfer stations;

e Transportation costs direct to WMC and to Transfer Stations;

OPEX overview for without project scenario. The main assumption for the "Without Project"
scenario is that no investment will take place in order to change the capacity and the nature of the
works that exist until now.

Cost Implication to the Consumer, Affordability Analysis and Operating Revenue Forecast. This
paragraph includes the calculations for the revenues with and without project scenario followed by
the affordability analysis.

Financial return on investment and performance indicators calculation. In this paragraph is
estimated the crucial financial performance indicators which prove if the project needs financial
contribution from EU Funds. These indicators are the Financial Net Present Value of the net cash
flow of the investment, under financial discount of a rate 4% and the financial rate of Return.
Funding gap calculation. The financial model developed for this project takes into account the EU
grant calculation mechanism. The steps followed to determine the EU grant in accordance to the
guidelines are presented in this paragraph.

Financial return on national capital and performance indicators. This paragraph presents calculation
of financial performance indicators under the proposed financing scheme.

Financial sustainability reports. This paragraph presents Income statement and cash flow
statements of the analysis period.

B. Economic Analysis

Methodology. This paragraph refers to the objective of the economical analysis and the
methodological steps for the economic evaluation of the project applied as proposed by the EU
CBA Guide.

Analysis of socioeconomic costs. This paragraph presents the calculations of conversion factors
(CF), including the calculation of the contribution percentages calculation of each productive factor
to the construction and O&M costs.

Analysis of socioeconomic benefits. This paragraph includes the Revenues of the System Operation,
External Benefits as well as other non-quantifiable benefits of the project that were not considered in
the analysis.
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Economic performance indicators. This paragraph presents the calculations of performance
indicators and concludes that he investment for this project adds to the society welfare and is
worthy to be financed from National and European funds.

C. Risk Assessment

Methodology. This paragraph presents the recommended steps for assessing the project risks.
Sensitivity analysis. This paragraph presents the variables tested and the critical ones are identified.
Risk analysis. This paragraph presents the results of the risk analysis performed by the Monte Carlo
simulation method, concluding that the project has very high possibility (almost certainty) to be
constructed and operated with low risk in financial and economic terms, as are requested by EU co-
funding regulations.

Qualitative risk analysis. Through risk matrix conducted in this paragraph, possible risk prevention and
mitigation measures have been identified. It concluded that the overall level of residual risk is deemed
to be fully acceptable, it can be therefore concluded that, provided that the project is awarded with EU
funds.

1.10 PROCUREMENT AND IMPLEMENTATION

The main objectives of chapter 10 (Procurement and Implementation) are the following:
Procurement Strategy: This paragraph describes definitions of terms used in procurement activities,
the EU and beneficiary country’s Legislation on Public Procurement, the basic principle governing
the award of contracts which is competitive tendering and finally, the different types of public
procurement procedures regulated by EU and the relevant national legislation.
Tendering Strategy: This paragraph describes the stages of the Tender Process, the thresholds that
apply in the case of public procurements for the estimated value and the Criteria for Grouping of
Tenders. Additionally, the available contractual arrangements are described. Finally, Work, Supply
and Service Contracts are described.
Procurement Plan: This paragraph describes the recommended different contracts that should be
implemented.
Implementation Plan: This paragraph illustrates the estimated timetable for the execution of the
proposed works and services.
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2. BACKGROUND INFORMATION AND REVIEW OF THE EXISTING WASTE
MANAGEMENT SYSTEM

2.1 BACKGROUND INFORMATION OF THE PROJECT

The overall objective of the project "Preparation of necessary documents for establishing of an
Integrated and Financially Self-Sustainable Waste Management System in Pelagonija, Southwest, Vardar
and Skopje Regions” is to achieve an integrated and financially self-sustainable waste management
system in those Regions.

The project’s purpose is the preparation of Regional Waste Management Plans and Strategic
Environmental Assessments, as well as preparation of Feasibility Studies, Cost-Benefit Analyses,
Environmental Impact Assessment, Detailed Designs and assistance with preparation of Volume 3, 4 and
5 of the Tender Dossiers for works and supply contracts for construction of selected waste treatment
and disposal facilities, closure of non compliant landfills/ dumpsites and for supply of equipment for
waste collection and transferring of waste according to the EU standards for Pelagonija, Southwest,
Vardar and Skopje Regions.

During the elaboration of Southwest region’s Assessment report (part of Component 1 of the project),
the development of suitable questionnaires took place, along with the creation of an inventory of
existing dumpsites - risk assessment - prioritization - preparation of program for remediation, and
qualitative and quantitative analysis of municipal solid waste. Review and analysis of existing
documentation was performed at an earlier stage of the project.

The information collected, verified, analyzed and presented in the Assessment Report, served as an
input for the elaboration of the Regional Waste Management Plan (RWMP) for Southwest region. The
RWMP was additionally drafted on the basis of EU and national waste legislation and strategies, which
include objectives. Within the RWMP different waste management scenarios regarding treatment and
collection of waste were examined, analytical calculations regarding the achievement on national
targets for Recycling of packaging waste and reduction of Biodegradable Municipal Waste being
landfilled, according to the minimum requirements set by the national waste management legislation
were made, and also calculations of financial and economic indices for the examination of the feasibility
of each scenario. At a next stage, evaluation of the alternative proposed scenarios took place by using
the method of multicriteria analysis and one scenario was finally proposed for the regional waste
management system.

The purpose of the present report is the preparation of the Feasibility Study and the Cost-Benefit
Analysis (CBA), in which alternative locations for placing the CWMFs and the TSs, respectively, will be
analysed and the Conceptual Design of the selected scenario will be presented. Furthermore, a
justification of the project design against alternative scenarios, i.e. ‘Business as Usual’, ‘Do minimum’
and ‘Do something’, will be performed.

Brief description of the region

The Southwest Region is located in the western part of the country and it borders Albania. Internally, it
borders the Polog, Skopje, Vardar and Pelagonija regions. Southwest Region is divided into nine (9)
municipalities, (1) Vevchani, (2) Debar, (3) Debarca, (4) Kichevo, (5) Makedonski Brod, (6) Ohrid, (7)
Plasnica, (8) Struga and (9) Centar Zhupa.

The current population of the Southwest Statistical Region is 221,546 citizens or 11.0% of the total
population of the country, according to the last population Census in 2002. According to population
estimates on 30.06.2015 from the State Statistical Office, the overall population of Southwest Region
has slightly decreased (219,891 inhabitants), approximately -0.75%. The Southwest region takes up
13.4% of the total area of the country and has population density of 65.8 people per km?.
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The terrain of Southwest region is characterized by alternately switching the high hills and deeply
incised valleys and gullies with elevations on hills with very steep sides toward streams and gullies. Most
of the route is represented by a flat - hilly terrain with occasional valleys and ravines. In Southwest
region there are one (1) National Park, thirteen (13) Natural Monuments and two (2) areas with
important characteristics that belong to the National Emerald Network of the Republic of Macedonia. In
Southwest Region the protected areas with internationally recognized status are: The Monument of
Nature “Ohrid Lake” — World Natural Heritage (UNESCO), the Monument of Nature “Slatinski izvor” (The
Springs of Slatino) — World Natural Heritage (UNESCO’s Tentative List) and the Biosphere Ohrid - Prespa
Reserve — World Natural Heritage (UNESCO) (2014).

2.2 CURRENT WASTE MANAGEMENT SYSTEM

In the following paragraphs the existing situation regarding the waste management in Southwest region
will be analysed. Currently, all collected waste streams are directed to dumpsites and non compliant
municipal landfills and the coverage of the collection system is not 100% in all municipalities. Moreover,
(currently) no treatment of waste takes place and the sorting at source of recyclable waste is either at a
primary stage or is not performed at all.

2.2.1 Current institutional framework

The Municipalities hold the overall responsibility for waste management and the Public Utility
Enterprises (PUEs) are the main service provider of waste management services conducting the daily
operation of waste collection services and landfill of waste. The Municipalities retain the responsibility
for overall planning of waste management, tariff setting and the oversight of the PUEs up to the TSs, if
will be constructed, or up to the CWMF, if the waste transported directly to the Center.

Description of the way for the delivery of waste management services in the future will be presented on
Chapter 7 of the present study.

Currently, the municipalities hold the overall responsibility for waste management and the PUEs are the
main service providers of waste management services conducting the daily operation of waste collection
services and landfill of waste. The table below presents the PUEs per municipality.

Table 2-1: Public Utility Enterprises (PUEs) Southwest Region

Name of % of .
.. . . . . Transportation
# | Municipality administrative Scope population | Employees X
. equipment
structure serviced
1 | Centar Zhupa PUE Kale Collection 45% -
5 Debar PUE Standard CoIIectlon., 80% 31 3 compaction vehicles,
Transportation 3 tractors
3 Debarca PUE Debrca Collection, 80% 17 -

Transportation

4 compaction vehicles,

PUE K | Collecti
4 Kichevo .omuna ec oftec |on', 65% 66 1 open truck, 2 other
Kichevo Transportation
type

Makedonski PUE “Komunalna Collection, 1 compaction vehicle, 1

5 S, . 15
Brod Higiena Transportation other type
PE Ohridski Collection, 15 compaction
1 0,

6 Ohrid Komunalec Ohrid Transportation, 99% 162 vehicles, 3 open trucks
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Name of o Transportation
Municipality administrative Scope population | Employees p
. equipment
structure serviced
partly Treatment
Plasnica PE Komunalec 40% -
Struga PE “Komunalno” CoIIectlon', 30%-100% 23 4 compaction vehicles,
Transportation 1 open truck
9 Vevchani PUE Kale Collection 100% -

As can be observed from the table above, the coverage of the collection system is not 100% in all
municipalities. Furthermore, regarding transportation equipment (which is briefly presented at the last
column of the above table), a more detailed listing of it is given in the paragraph that follows.

2.2.2 Current equipment for collection and transportation

Regarding storage facilities (collection of waste), the information for existing bins was taken from the
guestionnaires and was presented in the Assessment Report of the region and in the following tables.

Table 2-2: Current Collection bin equipment for mixed waste and the collection frequency (per week)

per municipality

Current Collection Equipment for Mixed Waste

House'h old Centar Debar | Debartsa Kichevo Mak. Ohrid AT Struga Vevc':ha
premises Zhupa Brod sa ni
metal 45
plastic 80
others
frequency 1
metal 7 55 30 196 20 385 200
1.1 plastic 12 40 20
m others
frequency 2 1 1-3 2 2
metal
240 plastic 5 12 15
others
frequency 2 5 1
metal
120 plastic 53 800 65 740
others 2
frequency 2 1
Munici
Collection ality of PUE Pe Ohridski
Komunalec
Company Centar Kichevo komunalec
Zhupa
An EU funded project implemented by ENVIROPLAN S.A.
and its consortium partners 2-3




“Preparation of necessary documents for establishing of an Integrated and
Financially Self-sustainable Waste Management System in Pelagonija,
Southwest, Vardar and Skopje Regions”(EuropeAid/136347/IH/SER/MK)
Feasibility Study & CBA - Southwest Region
Chapter 2

Table 2-3: Current Collection bin equipment for recyclable waste per municipality

Current Collection Equipment for Recyclable Waste

Household premises Centar Debar | Debartsa | Kichevo ELEEEs Ohrid | Plasnitsa | Struga | Vevchani
Zhupa Brod

Glass 1

Paper/Cardboard 12 4 59

3 Plastic 12 4 20

Metals

Combined

Glass

Paper/Cardboard

240 Plastic 24

Metals

Combined

Glass

Paper/Cardboard

Plastic 14

Metals

Combined

Likewise, regarding collection, transportation and transfer equipment, the information provided by the
municipalities through the questionnaires was obtained and evaluated, in order to determine the
suitable number of transportation trucks. The respective data are presented in the Assessment Report
of the region and are summarized in the following table:

Table 2-4: Current transportation equipment per municipality

Municipality Vehicle type Capacity (m3) Age (years) | Age <8 years

Compaction vehicle 5 10

Centar Zhupa Compaction vehicle 10 4 !
Compaction vehicle 7 15

Debar Compaction vehicle 3 19 0
Compaction vehicle 4 20
Compaction vehicle 8 1

Debartsa Compaction vehicle 18 18 1
Compaction vehicle 16 5
Compaction vehicle 16 5

Kichevo Compaction vehicle 14 - 2
Compaction vehicle - -
Open truck 6 18

Makedonski Brod | Compaction vehicle 8 34 0
Compaction vehicle 3 2
Compaction vehicle 3 2
Compaction vehicle 3 14
Compaction vehicle 3 14
Compaction vehicle 7 10
Compaction vehicle 7 10

Ohrid Compaction vehicle 9 2 4
Compaction vehicle 12 30
Compaction vehicle 12 26
Compaction vehicle 13 32
Compaction vehicle 13 26
Compaction vehicle 14 33
Compaction vehicle 16 19
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Municipality Vehicle type Capacity (m®) Age (years) | Age <8 years
Compaction vehicle 18 2
Compaction vehicle 18 35
Compaction vehicle 20 18
Open truck 3 2
Open truck 3 2
Open truck 6 2
Open truck 9 2
Plasnitsa Compaction vehicle - 37 0
Compaction vehicle 5 21
Compaction vehicle 5 30
Compaction vehicle 7 5
Struga Compaction vehicle 10 25 !
Compaction vehicle 12 25
Open truck 5 28
Vevchani Compaction vehicle 5 -
Total Vehicles in Southwest Region: 41
Total number of new vehicles in Southwest Region: 9

2.2.3 Existing landfills

In order to fully investigate current waste management status, special focus was placed on investigation
on waste disposal practices and full extension of their environmental impacts. Identification of all waste
disposal facilities (landfills and dumpsites) within project area was the first step in the process.

Data collected include information for waste disposal facility information, location, land property, PUE
or other entity entitled to manage facility (if any) and other administrative information, period of waste
disposal, protective technologies and controls used (if any) and disposed waste composition. Additional
information regarding the local conditions including climate (rain, wind), geological and hydrogeological
settings, hydrology, land cover and usage, sensitive areas and demographic data were collected with
additional desk top research using official sources of data. The aforementioned data were analytically
presented in Survey of existing non compliant landfills that consists the Part B of Assessment Report of
the Region.

The identified active non-compliant municipal landfills in Southwest Region are ten (10), eight of them
active, and two closed in the last 20 years. The identified dumpsites in Southwest Region are 85.

Out of 95 landfills and dumpsites, 5 (5%) are evaluated as a high risk and 90 (95%) as medium risk sites.
Most of the sites (86) can be reclaimed with waste removal (cleaning), 7 will be capped without gas
control installation and 2 capped with gas control installation.

More information on the ‘Existing landfills’ status will be given at Chapter 7 of the present study.

2.2.4 Key Problems

The key problems in the current waste management system were identified through questionnaires that
were distributed to the municipalities from the project team. In the following table are presented the
problems encountered in Solid Waste Management Service in Southwest Region as they were identified
through the relevant sections of the filled questionnaires.
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Table 2-5: Problems encountered in Solid Waste Management Service in Southwest Region

Problems Encountered in solid Waste Municipalities No problem No.t 50 Serious V?ry
. . answered serious serious
Management Service in Southwest Region % % % % %
() () (]

Inadequate service coverage 18% 67% 0% 33% 0%
Lack of service quality (not frequent enough, etc.) 24% 75% 25% 0% 0%
Lack of financial resources 35% 0% 0% 67% 33%
Lack of trained personnel 29% 20% 40% 20% 20%
Lack of vehicles 35% 17% 17% 17% 50%
Lack of collection equipment 29% 0% 60% 20% 20%
Old vehicle equipment 35% 0% 0% 33% 67%
Difficulty to find spare parts 29% 0% 60% 20% 20%
Lack of capability to maintain/repair 599 0% 100% 0% 0%

vehicle/equipment

No standardization of vehicle equipment 29% 20% 60% 20% 0%

No proper institutional set-up for solid waste

. 35% 33% 50% 0% 17%
management service
Lack of legislation 24% 100% 0% 0% 0%
Fl)_la;k) of planning (short, medium and long term 599 40% 60% 0% 0%
Rapid urbanization outstripping service capacity 29% 80% 20% 0% 0%
Lack of separate collection of recyclables 35% 0% 50% 33% 17%
Lack of separate collection of biowaste 24% 25% 50% 0% 25%
Poor respons:e to waste minimization 29% 0% 40% 40% 20%
(reuse/recycling)
Lack of control on hazardous waste 12% 50% 0% 50% 0%

The key problems that the municipalities face are evident from the results, and those regard the age and
the lack of the transportation equipment, lack of financial resources, lack of separate collection of waste
streams and waste minimization in general and the lack of control on hazardous waste.

2.2.5 Overview of Existing/ Current Waste Streams, Waste Generation and Waste
Management

A waste quantity analysis was performed during the elaboration of the Assessment Report. The
collection of data about the total mass of generated waste was carried out by weighing the mass of
fully-laden garbage trucks which collect waste in the territory of a municipality.

The most populated Municipality of the region is Kichevo Municipality and covers the 22% of the overall
waste production in Southwest Region, closely followed by Struga Municipality (21%). Ohrid
Municipality although having less permanent population thn Kichevo, covers the 35% of the overall
waste production in the region. The average waste production per capita of the Southwest Region is 247

kg/capita/yr.

Taking into consideration the seasonal population, Ohrid Municipality covers 36% of the overall waste
production in Southwest Region and is closely followed by Kichevo Municipality (22%). The average daily
waste generation per habitant of the Southwest Region is 251 kg/ca/yr.

An overview of main calculations for annual produced quantities of municipal waste in Southwest
Region with the contribution of waste from seasonal population is given in the following table:
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Table 2-6: Overview of produced waste in the municipalities of Southwest Region for 2016

Wast? Generated Generat Weighted
AT Permanent generation waste from ed waste Waste
Municipalities . for .
(Southwest Region) population ST perman?nt fro.m generation
2016 e population tourists, rate
el (® 2016 (1) | (ke/calyr)
Kichevo 57,088 214 12,197
Kichevo urban 32,065 233 7,479 11 214
Kichevo rural 25,024 189 4,718
Ohrid 52,257 361 18,886
Ohrid urban 40,648 377 15,344 1,161 365
Ohrid rural 11,609 305 3,542
Debar 20,630 315 6,503
Debar urban 15,396 331 5,101 246 318
Debar rural 5,234 268 1,402
Struga 65,202 174 11,352
Struga urban 39,065 189 7,368 481 178
Struga rural 26,137 152 3,985
Vevchani 2,449 170 417
Vevchani urban 0 0 0 - 170
Vevchani rural 2,449 170 417
Centar Zhupa 6,995 125 872
Centar Zhupa 0 0 0 75 125
urban
Centar Zhupa rural 6,995 125 872
Debarca 4,066 198 805
Debarca urban 0 0 0 - 198
Debarca rural 4,066 198 805
Makedonski Brod 6,328 271 1,717
Makedonski Brod
urban 3,324 298 992 ) 271
Makedonksi Brod 3,004 241 725
rural
Plasnica 4,848 309 1,500
Plasnica urban 0 0 0 - 309
Plasnica rural 4,848 309 1,500
TOTAL 219,863 247 54,250 1,975 251

2.2.6 Current status on recycling

In the municipality of Ohrid, PE “Ohridski Komunalec” has conducted a contract with PAKOMAK DOO —
Skopje for use of the bins for packaging waste collection with (plastic, paper and glass) and with DOOEL
Nutrivet for collection of baled waste paper and plastic. Additionally, the Contract with “Nutrivet” is
semi-annual (renewable) and the income in 2015 from paper was 830,046 MKD and from plastic- 88,620
MKD.

There were no data provided from rest of the municipalities regarding other companies working in
waste management.

Regarding Recycling, which should be done according to the Law on packaging and packaging waste, the
companies-partners that performed collection of packaging waste for the system of PAKOMAK,
concerned, in 2015, the municipalities of Ohrid, Kichevo and Struga, in which bin equipment (bins) for
recyclable waste was given. Collective scheme Pakomak is a non-profit company, founded on
03/12/2010, whose main activity is management of packaging waste.
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2.2.7 Existing waste management system costs

Costs of the current waste management system are divided into:
. Collection costs - consists of:

[I  Capital costs of the service, which include the following costs land; purchase of machinery
and equipment (special utility vehicles, trailers, tippers, construction machinery, etc.);
equipment; waste containers.

[I  Operating costs of the service include costs of daily operation and maintenance of the
waste management. Operating costs are divided into fixed and variable. Fixed costs do not
depend on the quantity of collected waste. Variable costs depend on the quantity of
collected waste.

. Landfill disposal costs

The following tables present the cost for waste management system for municipalities of the region
(data derived from questioners). The unit cost per ton of collected waste has been calculated, using the
data for total collected waste from quantitative analysis, which are presented in the following
paragraph. Collection operational costs and unit waste collection cost per collected residual waste are
presented in the table below:

Table 2-7: Collection and Disposal unit costs

Municipality Costs for collection, MKD Collection unit cost (MKD/t)

2014 2015 2014 2015

Kichevo 18,972,869 14,033,730 2,063 1,526

Ohrid 45,426,766 45,171,109 2,266 2,253

Debar 12,269,956 14,521,440 2,129 2,520

Struga 8,159,147 8,548,212 926 970

Debarca 804,000 786,000 1,873 1,831

g’:z';edms'(' 415,738 351

Plasnica

Centar Zhupa

Vevchani 1,143,466 1,112,417 81 79

Disposal operational costs and unit waste disposal cost per collected residual waste are presented in the
table below:

Table 2-8: Disposal costs (MKD) and disposal cost per ton collected waste (MKD/t)

. Disposal cost per ton collected waste
Municipality Tl R L) i r"(MKD/t)
2014 2015 2014 2015
Kichevo 4,743,217 3,508,433 516 381
Ohrid 6,526,445 6,829,818 326 341
Debar
Struga 2,998 10,013 0.3 1.1
Debarca 804,000 786,000 1,873 1,831
Makedonski Brod 178,174 150
Plasnica
Centar Zhupa
Vevchani
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2.3 PROJECT DESCRIPTION

The Central Waste Management Facilities (CWMFs) in Southwest region are going to be located in site
G2, which administratively belongs to the municipality of Debartsa. The selection methodology for the
selection of the most appropriate location for placing the Central Waste Management Facilities in
Southwest region is described in detail in Chapter 6 of the present study.

The municipalities in which Transfer Stations will be constructed are the municipalities of (i) Debar, (ii)
Struga, (iii) Kichevo and (iv) Ohrid, serving the municipalities of (i) Debar, Centar Zhupa, (ii) Struga,
Vevchani, (iii) Kichevo, Plasnitsa, Makedonski Brod and (iv) Ohrid, respectively.

The municipality of Debartsa will transfer its waste directly to the CWMFs.

The option analysis for selecting the appropriate location(s) for the construction of Transfer Stations is
also included in the same chapter (Chapter 6 of the present study). The sustainability of potential TSs
was examined through the Break Even Point Calculations.

The following map illustrates the locations of each proposed TS, in a municipality level, and the
municipalities which will be served from each (proposed TS), as well as the location of CWMFs.
Municipalities that transport their waste directly to CWMF are presented too.
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Figure 2-1: Locations of CWMFs and proposed Transfer Stations with their respective served
municipalities

- e

During the elaboration of the Regional Waste Management Plan for Southwest Region, four waste
management scenarios (including sub-scenarios) have been defined and examined. For all the
aforementioned scenarios flow diagrams have been created, the targets according to the Law on
management of packaging and packaging waste and according to the LoWM Atrticle 8 for biodegradable
municipal waste landfilled have been quantified and financial-economic analysis has been implemented.

The selected scenario concerning Waste Management System for Southwest Region is Scenario 3b. The
waste management system includes:
'~ Separate collection of recyclable materials and wood packaging fraction in green points,
'~ Separate collection of hazardous materials in municipal waste
I Separate collection of other waste fraction, i.e. other special waste streams (elastic-tires), WEEE
and construction and demolition waste.
7~ Home composting actions,
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Separate collection of green waste which will be diverted to windrow composting process for
the production of high quality compost.

Recyclable waste bin which will be diverted to a Material Recovery Facility (MRF) for the
recovery of recyclables (glass, paper, plastic, metals)

Residual waste bin which will be diverted to a Mechanical Biological treatment plant (MBT) with
anaerobic digestion (Biogas/Electricity production) and aerobic composting of digestate.
Recyclables and RDF will be recovered from mechanical treatment of residual waste bin.

Landfill which will accept residues from MRF/MBT and CLO.

The next figure illustrates the total waste management system which was examined and selected during
the implementation of RWMP in Southwest Region:
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Figure 2-2: Waste Management System in Southwest Region/ Selected option in RWMP
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The alternative scenarios were examined in relation to the minimum requirements based on national
legislation according to the Law on management of packaging and packaging waste and to the Law in
relation to reduction of the quantity of Biodegradable municipal waste landfilled. The table below presents
the quantification of targets for all scenarios in Southwest Region. From the quantification of targets,
scenario 1c does not achieve the targets for the recycling of packaging waste and scenario 4 does not
achieve the targets for Biodegradable Municipal Waste landfilled in 2021. All the other scenarios, including

the selected scenario 3b, achieve the targets.

Furthermore, the following diagram illustrates the proposed Transfer Stations, the municipalities which will
be served from them, the municipality in which these will be located, the quantities which will be
transferred through them and the municipalities and their quantities which will transfer their waste directly

to CWMF.
Figure 2-3: Overall transportation system in Southwest region
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Regarding the environmental and infrastructure aspects of project (i.e. geological and hydrogeological
characteristics of the area, seismological activity of the area, hydrology, protected areas, etc.), these will be
analytically described in Chapter 8 of the present study.
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2.4 IDENTIFICATION OF NATIONAL POSSIBILITIES FOR UTILISATION FOR
DIFFERENT PRODUCTS OF CWMF

2.4.1 Identification of immediate national possibilities for CWMF products

Waste derived fuels generally refer to the production of refuse derived fuels (RDF) and solid recovered
fuels (SRF). The terms RDF and SRF are often used interchangeably but there is a significant difference
between RDF and SRF which determines its ultimate destination. The preparation of RDF requires a basic
level of treatment to remove recyclables from predominantly an MSW waste stream, while SRF requires a
higher standard of preparation to produce a fuel. RDF is typically destined for standard Energy from Waste
(EfwW) facilities which also accept unprepared mixed waste streams. SRF on the other hand are solid fuels
prepared from non-hazardous waste and are typically utilised for energy recovery in incineration or co-
incineration plants (within cement kilns, power stations, etc.) as an alternative to fossil fuels also meeting
the classification and specification requirements laid down in the CEN15359 European standard.

These differences can be summarised as follows:

v RDF is a “crude fuel” typically derived from Municipal Solid Waste (MSW) or commercial and industrial
waste with similar properties to MSW with a Net CV (Calorific Value) of 8-14 MJ/kg (Mega Joules per
kilogram). It is typically pre-sorted and shredded residual waste with recyclables removed where
practical, or the reject fraction of a MRF (Materials Recycling Facility) operation;

v SRF is produced to a fuel standard specified by the receiving plant and can be produced to the European
standard specifications set out in CEN15359:2011. It is typically derived from pre-sorted commercial &
industrial (C&I) waste or rejects from MRF activities, and from MSW, typically having a Net CV or >15
MJ/kg.

The development in the production and therefore also use of waste fuels is driven by several factors, these

mainly being summarised as:

v the EU Landfill Directive 1999/31/EC, which requires diversion of biodegradable waste from landfill. This
led several states to implement a complete ban for organic waste in landfill,

v the Waste Incineration Directive 2000/76/EC as now superseded by 2010/75/EC,

v the Renewable Energy Sources (RES) Directive 2001/77/EC,

v the Emission Trading Directive 2003/87/EC,

v rising energy costs and the consequent interest to substitute expensive primary fuels, and

v the development of European Standards (i.e. CEN15359).

RDF and SRF can be used in a variety of ways to produce electricity, heat or a combination of both. It is
often used alone or together (as a partial substitute) with traditional sources of fuel in the following
industries:

v power plants for energy generation

v industrial power plants

v cement kilns

v incineration plants (R1 —status)

v pyrolysis plants

v steel mills, etc.

The main outlets of RDF/SRF are currently found in the cement industry as well as paper manufacturing.
The European countries where RDF/SRF production is already well established are Germany but also
Austria, Finland, Italy, the Netherlands, and Sweden. Countries where RDF/SRF production and energy
recovery is currently being developed are Belgium, the United Kingdom and ever more increasingly the
eastern European countries for example Slovenia, Serbia, and Croatia. In various countries several waste
derived fuels are produced as different forms of appearance (fluff, pellets, chips, powder).
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Regarding the current European market activity, there are cases of importing SRF to Austria or to Germany,
some of these being at zero costs at the gate or even with a positive Gate fee (income to the SRF producer)
which helps to offset transport costs to these facilities.

A major proportion of the international requirement for SRF utilization (mainly in cement kilns) remains
outside of Europe, for example in India and China, these two countries being of the largest producers of
cement globally. Any consideration for the export of SRF materials to these regions brings with it other
costs (road, port storage/handling, shipping) and regulatory issues. China in particular is globally recognised
as a dominating force in global manufacturing specifications and the treatment of recyclables due to being
the largest importer of recyclables, also from Europe. Shipments however of SRF from Europe to China or
India are not almost non existent due mainly to their relatively low (in comparison to recyclables) market
value in relation to their transportation costs. No notable figures for exports of SRF from European
countries to Eastern and South Eastern markets were established.

It must be noted that quality management for RDF/SRF plays a key role in efforts to establish viable market
outlets, not least by creating confidence in suppliers, end-users, and regulators. However, standardization
in isolation cannot guarantee increased market share. The European market for SRF/RDF is developing and
remains unpredictable. The RDF/SRF contaminant properties and combustion behavior critically affect its
potential applications. Problems with low-quality RDF characteristics, particularly high chlorine and trace
metals content, have led to a decline in co-combustion applications.

Within the context of the present study, the produced SRF could be given to existing cement industry. Only
one (1) cement plant is in operation in the Beneficiary country (Usje Cementarnica, which is a 94.8%
subsidiary of Titan Cement Company of Athens).

Not all kinds of SRF are suited for all types of installations. The classes have determined as a tool for
identifying and pre-selecting SRF. However, the performances of the plant where SRF is used are depending
on the properties of the SRF and more significantly on the design and operating condition of such a plant.

The classification system for SRF, based on the EN 15359:2011 is presented at the following table:

Table 2-9: Classification System for SRF

Classification Statistical Unit Classes
characteristic measure
1 2 3 4 5
Net calorific Mean MJ/kg (ar) 225 =20 215 =10 >3
value (NCV)
Classification Statistical Unit Classes
teristi
characteristic measure 1 2 3 4 5
Chlorine (CI) Mean % (d) <0,2 <0,6 <1,0 <15 <3
Classification Statistical Unit Classes
h teristi
characteristic measure 1 2 3 4 5
Mercury (Hg) Median mg/MJ (ar) <0,02 <0,03 <0,08 <0,15 <0,50
80" percentile | mg/MJ (ar) <0,04 <0.06 <0,16 <0,30 <1,00

The price of produced product depends on the quality. SRF of class 2 or higher, based on the above
mentioned classification system, could be cost -5€/tn (that means the producer should pay 5€/tn to a
cement plant). SRF of lower classe could be cost up to -20€/tn.

Additionally the material must not contain pieces of metal or stone that can damage the conveyor systems
and must not contain dioxins, furans, PCBs and other hazardous organic components. SRF must be declared
with the category 191210, according to the European Waste Catalogue (EWC).

Other barriers identified for the promotion of production and use of SRF includes the following:
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SRF classified as a waste fuel.

Governed by Waste Incineration Directive 2010/75/EC

Likelihood of public opposition

Increased combustion requirements for existing facilities — i.e. higher temperatures, longer

incineration residence times

v High costs associated with transport. SRF products being relatively low in density in relation to calorific
value as compared with fossil fuels, increases their relative transport cost, since transport costs are
largely based on volume.

v Ash disposal costs.

€ € < <

Finally, the produced RDF for the Mechanical treatment can be treated using advanced thermal treatment
facilities like pyrolysis or gasification.

2.4.2 Identification of national possibilities for compost / CLO

Compost Like Output (CLO)

The marketability of Compost-like outputs (CLO) is affected by the concentration of contaminants. Some
facilities in Europe are processing mixed waste (composting and anaerobic digestion) with the intent of
recovering a product suitable for landscaping and for use by the agricultural sector. Compost-like outputs
(CLOs) are treated differently across Member States. For example, Germany uses MBT mostly as a pre-
treatment prior to landfill, partially to stabilize biodegradable municipal solid waste, and does not use CLO
on land. In France there are 70 plants processing 1.9 million tons per annum (tpa) of MSW with CLO used
on land. Other countries also have substantial MBT capacities and use some of the CLO output on land,
including agricultural land, such as Spain which has treatment capacity of 3 million tpa and Italy which has
treatment capacity of 11.7 million tpa. In the UK the current regulatory position precludes the use of CLO
from mixed waste sources for any agricultural land.

CLO derived from mixed waste is of lower quality and value compared to compost derived from source-
segregated materials, largely due to higher contamination levels. Trials on mixed waste derived materials
have reported large amounts of physical contaminants (e.g. glass) and potentially levels of other elements
above limits.

Potential uses of the produced CLO can be:

a) As the fill material or material for soil remediation for the following tasks in projects or activities:
- To active mining operations, for filling and rehabilitation of trenches whose operation has been
completed,
- In road works and particularly in concrete trenches on slopes or embankments in closed highways
for vegetation growth,
- As material for landscaping, provided that the final surface sealing of the new waste surface will
be consisted of planting of at least one (1) meter thickness,
- As daily and final cover material in landfills,
- In backfilling operations - soil remediation in inactive, for rehabilitation mines and quarries.
- As a top soil material for recovery of waste Dumpsites.

For the aforementioned uses, the compost like output (CLO) may be used in mixture with other materials to
the extent that the required soil and mechanical characteristics are achieved as well as the protection of
groundwater and surface water.
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b) As a biofilter material for absorbing odors from industrial plants with smelly waste gas vents in
municipal sewage treatment plants, mechanical sorting, and composting, mass conservation
animals, etc.

In the following table, potential CLO end users are presented.

Table 2-10: Potential compost-like-output (CLO) end-users

Potential compost end-user Description

State Government For example, transportation projects

Regional Government Road, bridge and transportation protects, compost is also
used in open space, parks etc.

Landscape (contractor, design, Landscape contractors, designers, and maintenance —

maintenance) significant potential users

Construction (road and reclamation) Contracted by the County or municipalities to undertake
public works, road, erosion control, and reclamation
projects.

Sports Complexes Covered in the above categories (State, county.
Municipal)

Landscape Architects Design landscaping plans most often include soil
amendment

Compost
For compost, there are two main uses as a product: as a soil improver/organic fertilizer and as a component
of growing media.*

a) Compost as a soil improver/organic fertilizer:
Regarding the consideration of compost as a multifunctional soil improver, it is therefore used in agriculture
and horticulture. The application of compost usually improves the physical, biological and chemical
properties of soil. Repeated application of compost leads to an increase in soil organic matter, it often helps
to reduce erosion, it increases the water retention capacity and pH buffer capacity, and it improves the
physical structure of soil (aggregate stability, density, pore size). Composts may also improve the biological
activity of the soil.

Regarding the often consideration of compost as an organic fertilizer, that function of compost (supply of
nutrients) is, in many cases, less pronounced than the general soil improvement function.

The quality parameters that characterize the usefulness of compost in agricultural applications include:
e organic matter content;
e nutrient content (N, P, K, Mg, Ca);
e dry matter;
e particle size;
e bulk density;
e pH.

b) Compost as a component of growing media:
The second main use of compost is as a component of growing media. Growing media are materials, in
which plants are grown. The total volume of growing media consumed in the EU is estimated to be about

" Hans Saveyn & Peter Eder, “End-of-waste criteria for biodegradable waste subjected to biological treatment (compost &
digestate): Technical Proposals”, Joint Research Centre/ITPS, Sevilla, Spain, Final Report, (December 2013)
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20-30 million m? annually. Worldwide, peat-based growing media cover some 85-90 % of the market. The
market share of compost as a growing medium constituent is below 5 %.

The suitable uses of compost depend on source material type, compost class and quality. Application areas
like agriculture just require standard quality. Landscaping and, even more so, the growing media sector
need an upgraded and more specialized product. Here, further requirements have to be met and it is up to
the marketing strategy of the compost plant to decide whether to enter into this market segment.

An important factor determining compost use is the national environmental and fertilizing policy.
In Europe, more than 50 % of the compost goes to mass markets which require standard quantities. Twenty
to thirty per cent of the market volumes are used in higher specialized market areas which require an
upgrade and mixing of the compost in order to meet the specific requirements of the customers.
The following table presents the surface area (ha) of utilized agricultural and other land, by categories in

Southwest Region (data from Census of Agriculture 2007), where compost could be utilized.

Table 2-11: Surface area of utilized agricultural and other land, by categories in project area
(Census of Agriculture 2007)

Type of land Surface area (ha)
Total utilized agricultural land, ha* 19,924.12
Utilized agricultural land, arable land and gardens and kitchen gardens, ha 12,356.74
Utilized agricultural land, meadows, ha 4,795.01
Utilized agricultural land, pastures, ha 1,532.12
Utilized agricultural land, orchards-total, ha 878.13
Utilized agricultural land, vineyards-total, ha 355.85
Utilized agricultural land, nurseries and osier for basket-weaving etc., ha 6.27
Other land, total, ha 266
Other land, of that unutilized agricultural land, ha 3,415
Other land, of that wooded area, ha 1,592

*Total utilized agricultural land, ha: Include arable land and gardens + kitchen garden + meadows + pastures + orchards (total) +
vineyards (total) + nurseries

Compost classifications

The classification system for compost, based on the EU regulation on by-products and end-of-waste status
is presented at the following table:

Table 2-12: Classification System for compost

Limit values in compost
Parameter Class | | Class I | Class llI
mg / kg dry matter

Cadmium (Cd) 0.7 1 3
Chromium (Cr) 70 150 250

Mercury (Hg) 0.4 0.7 3
Nickel (Ni) 25 60 100
Lead (Pb) 45 120 200
Copper (Cu) 70 150 500
Zinc (zn) 200 500 1800

PAU - - 6

PCB - - 1

Permitted uses of the produced compost according to the class belonging is the following:
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Compost Class |: is designed for use in organic production in accordance with the special regulations for
organic production and use in agriculture in accordance with the special regulations for fertilizers and soil
improvers;

Compost Class ll: is designed for use in agriculture in accordance with the special regulations for fertilizers
and soil;

Compost Class lll: is designed for use on the ground that is not used for food production, the forest and
decorated park land, for the purposes of planning and land reclamation and for the final layer for landfills
recultivation.

Finally, when choosing technical and technological solutions such as mechanical-biological treatment of
mixed municipal waste and non-hazardous waste (input material in the mechanical-biological treatment) in
which the process produce compost, is necessary to consider the following:

v" Compost produced after a. biological treatment of source separated biodegradable waste, b.
biological treatment of mixed municipal waste.

v’ Criterion for processing is the AT4 respiration index: The AT4 is a static respiration index (SRI) test,
also used to calculate the oxygen consumption of a sample over a period of time. The index
determines the biological stability of compost or other organic materials, and is an additional test
to prove the maturity of the material being tested. For the landfill disposal procedure D1 (disposal
of waste in or on the ground) must be ensured that:

— AT4<10mg 02 / g dry mater by 31 December 2019
— AT4 <7 mg 02/ g dry mater from 01 January 2020

Waste that has been stabilized to this standard is assigned a BMW factor of zero.

Note: AT4 is an analytical method that needs to be carried out according to BS EN 15590: 2011 Solid
recovered fuels - Determination of the current value of aerobic bacterial activity using the real dynamic
respiration index (BS EN 15590: 2011).

2.4.3 Identification of immediate national possibilities for recyclables

The processing of quality secondary materials is needed to ensure the sustainability of the recycling sector
i.e. through source separated collection and imposing standards for the processing of packaging waste.
Pakomak is the first company in the Beneficiary country, licensed by the Ministry of environment for
selection and processing of packaging waste.

The recyclables derived from the recovery of mechanical treatment of mixed waste can add benefit to the
recycling industry and used as a substitute for raw materials to reinforce the local manufacturing industry,
as well as the financial conditions of the area. Industrial activities that use recyclables as raw materials in
their processes regard paper manufacturing, glass manufacturing and steel manufacturing.

In particular, other indicative applications of recyclables in industry refer to:

Installations for the production of iron or steel

Ferrous metal foundries and melting installations

Installations for surface treatment of metal and plastic materials electrolytic or chemical process
Installations of Mineral industry

Wood and paper industries

Other facilities

A NI NI N NI N

The conditions exist for an increased use of secondary raw materials in the manufacture of new packaging
due to the good quality and sufficient quantities available.
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The graph below shows annual averages of monthly prices and volumes of plastic waste in the EU28
countries, given from 2002 to 2013, according to the website . From 2009 only, the
data is also displayed on a monthly basis to highlight fluctuations in the data (transparent lines).

The traded volume (blue line) tripled over the reported period from the year 2002 to 2012 from
approximately 180 000 tons/month to nearly 650 000 tons/month. The monthly data (transparent blue
line) show a volatile steady increase until 2011/2012. 2013 was the first year since 2002 in which the
annual trade volume did not grow and the trade volume 2013 was lower than the year before. Within a
year the volatility is also significant. For 2013 the monthly average for the whole year is approximately 600
ktons. We observe a spike in September 2013 of approximately 710 ktons and a drop to 523 ktons in
December 2013.

The price of plastic waste depends on one hand on the supply and demand of plastic waste material and on
the other hand on crude oil price which strongly influences the price of the virgin (primary) material. The
indicator (turquoise line) shows a decrease in the price of plastic waste between 2003/2004. Since 2004 the
price has increased to levels above 350 €/t. In 2009 the indicator shows a sharp decline down to 234€/t in
March 2009. Afterwards the price recovered with the exception of March 2010 when the lowest price in
the decade with 220€/t is shown (monthly data in transparent turquoise line). Finally, the price recovered
to the price level of 2007 with around 370€/t.

Figure 2-4: Price developments of plastic waste EU-28 (€ / ton).
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(Source:http://ec.europa.eu/eurostat/statistics-explained/index.php/File:Price_indicator_and trade volume for plastic waste in EU-
28 till December2013 update3.PNG)

For paper and plastics more than one foreign trade statistics code is used for the calculation of the price
indicator. The different codes describe secondary materials, which may include industrial residues of high
quality or separately collected waste. Next Figure illustrates the difference in price and the corresponding
development over time. As an example the trade positions of paper waste with the highest (code
47072000) and lowest (code 47079010) price were chosen.
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The difference in price between the lowest and highest quality remains fairly constant. In other words, both
prices appear to develop in parallel. The observation of trade volumes gives a similar picture. Therefore it is
reasonable to calculate only one price indicator for paper.

Figure 2-5: Price development of low and high quality paper waste in EU-28 until December 2013
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(Source:http://ec.europa.eu/eurostat/statistics-explained/index.php/File:Price_development_for_low_and_high_quality_paper_waste_in_EU-
28_till_December2013_update4.PNG)

Overall, local separation of the recyclable stream and delivery to a commercial buyer will remain only
opportunistic in nature and cannot be relied upon in terms of stability of revenues or cost. Another factor
to consider is that buyers need large consistent amounts of recyclables to be viable; they want guarantees
that the materials will always be available in the quantities required.

Local Authorities cannot guarantee this. Setting up public private partnerships, or making contracts with
private companies can help local authorities achieve 100% waste collection. However municipalities may
need assistance to ensure appropriate contracts are established and are supported by legislation.

Development in the sectors of collection and recycling create business and employment opportunities.
Development of the local market to take recyclables is a key opportunity to help support the establishment
of a viable recycling sector.

The following graph presents the fluctuation of glass prices in UK for the year 2016, according to the
website . It must be noted that the prices shown are for tonnages of container glass
(essentially bottles and jars) delivered to a cullet collector who will clean and sort the glass ready for use, or
for further checking, by a glassmaker. The guide price for mixed glass typically reflects the sum that may be
paid at the weighbridge by the aggregates sector and some glass industry recyclers for the mixed material.
It must also be taken into account that the quality of mixed glass varies.

According to the website, some believe that including glass in commingled collections makes it harder to
separate from other materials at MRFs, meaning for some that MRF glass is not of such a high quality
compared to separated mixed glass.
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Figure 2-6: Average Glass prices, £ per tonne, 2016
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(Source: http://www.letsrecycle.com/prices/glass/glassprices2016/)
According to the site , UK glass manufacturers prize clear glass most highly because,

while most glass made in the UK is clear, by far the largest proportion of the glass waste stream is green.
For this reason, green is prized the least. Completely mixed glass cannot be used in the container re-melt
industry, where colour purity is vital, and must instead go to alternative uses such as aggregates. However,
companies abroad in wine-producing countries such as Italy, Spain and Portugal are willing to import mixed
glass to process green container glass. These countries are the main recipients of exported UK glass, which
is then used to create wine bottles. For mixed and clear glass, comparative prices are presented in the table
below for years 2016 and 2015.

Table 2-13: Mixed and Clear Glass prices, £ per ton, 2016-2015

2016 2015
MONTH MIXED GLASS CLEAR GLASS MIXED GLASS CLEAR GLASS
Low High Low High Low High Low High
J 0 13 10 25 -10 10 14 23
F 0 13 10 25 -15 10 16 25
M 0 13 10 25 -30 10 16 25
A 0 13 10 25 -30 10 16 25
M 0 13 10 25 -30 10 16 25
J 0 15 12 25 -25 10 16 25
J 0 15 13 23 -30 15 16 25
A 0 15 15 25 -33 15 16 25
S 0 13 15 25 -33 15 16 25
(0] 0 13 15 25 -35 11 14 22
N 0 13 15 25 -31 9 14 22
D 4 17 17 27 -30 10 15 23
AVERAGE 0 14 13 25 -28 11 15 24

(Source: http://www.letsrecycle.com/prices/glass/glass-prices)

The following graph presents the fluctuation of plastic bottle prices for the year 2016, according to the
website . According to the site, reprocessors will normally only accept material in
baled form. The current preferred bale form is 1.8m x 1.2m x 1m, with larger bales too big to be handled by
reprocessors’ bale-breaking equipment and smaller balers difficult to store. Bales should be compacted to a
density which ensures safe stacking, loading and transport and allows for separation of the bales once the
strapping is removed. There is variation in bale weights depending on polymer type. Based on the specified
bale dimensions, bales should weigh between 200- 325 kg. There are limitations to the maximum bale
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density which some reprocessors can accept. Only plastic bottle materials shall be baled. Other materials
such as cardboard end pieces or plastic film wrapping should not be used.

Figure 2-7: Average Plastic bottle prices, £ per ton, 2016

Average Plastic bottles prices, £ per tonne, 2016
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(Source: http://www.letsrecycle.com/prices/plastics/plasticbottles/plasticbottles2016/)

Regarding plastic films, two main types of plastic film are traded within the UK and most of the film is
exported for processing, and in particular to China. While hand-sorting and processing is carried out
overseas and some contaminated material will still be recycled, the general principle for plastic film
recycling is that the material should be as clean and contaminant-free as possible. Material is usually
expected to be baled in various grades, including natural and jazz; weights are either light or heavy; and in
various grades of contamination, from little through to heavily contaminated.

Figure 2-8: Average Plastic film prices, £ per ton, 2016

Average Plastic film prices, £ per tonne, 2016
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(Source: http://www.letsrecycle.com/prices/plastics/plasticfilm/plasticfiim2016/1/)

For mixed plastic bottles and plastic film (PP-PE printed), comparative prices are presented in the table
below for years 2016 and 2015.
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Table 2-14: Plastic bottles and PP-PE printed prices, £ per ton, 2016-2015

2016 2015
PLASTIC PLASTIC
MONTH BOTTLES PE Printed PP Printed BOTTLES PE Printed PP Printed
(MIXED) (MIXED)
Low | High | Low | High | Low | High | Low | High | Low | High | Low | High
J 30 75 180 210 35 65 65 105 210 230 65 85
F 30 75 180 210 35 65 70 110 210 240 65 85
M 30 80 180 210 35 65 70 110 210 240 65 85
A 55 120 190 220 45 70 70 110 210 240 65 85
M 55 120 190 220 45 70 80 120 220 250 75 95
J 50 115 190 220 45 70 80 120 225 255 80 100
J 40 105 190 220 45 70 80 120 225 255 80 100
A 40 105 190 220 45 70 50 90 210 235 60 85
S 40 105 185 215 45 70 35 75 200 230 45 65
(6] 35 100 180 210 40 65 35 75 200 230 45 65
N 35 100 180 210 40 65 35 75 200 230 45 65
D 40 100 195 225 45 70 35 75 200 230 45 65
AVERAGE 40 100 186 216 42 68 59 99 210 239 61 82

(Source: http://www.letsrecycle.com/prices/plastics)

The following waste paper export guide prices, compiled by letsrecycle.com, — in £ per ton — indicate what
may be paid for material but are not guaranteed. Price indicators are for material ex work, usually baled or
supplied to a mill specification. In January 1999 UK paper mills and suppliers started to adopt the new
European Standard grade list compiled by the Confederation of European Paper Industries (CEPI) which was
used as the basis for the revision of the European Standard EN 643. There was much discussion in the UK in
2003 over the use of material collected on a commingled basis from households. By 2010 it appeared that
most UK paper mills using material from the domestic stream were taking in some material from

commingled collections.
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Figure 2-9: Average Waste paper export prices, £ per ton, 2016

Average waste paper export prices, £ per tonne, 2016

(Source: http://www.letsrecycle.com/prices/wastepaper/exportprices/2016exportprices/)

For mixed paper and cardboard, comparative prices are presented in the table below, for years 2016 and
2015.
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Table 2-15: Mixed paper and cardboard prices, £ per ton, 2016-2015

2016 2015

MONTH MIXED PAPER | CARDBOARD | MIXED PAPER | CARDBOARD
Low High Low High Low High Low | High

J 50 56 83 88 47 55 77 80

F 46 54 85 90 46 52 74 78

M 48 60 87 94 45 50 78 80

A 56 67 90 95 46 53 79 82

M 65 74 90 96 47 57 82 90

J 70 78 94 96 55 66 86 92

J 80 92 105 112 60 73 83 91

A 90 100 119 125 60 68 82 87

S 78 88 110 115 55 67 81 86

0 80 88 111 115 55 71 80 85

N 80 90 108 114 55 69 80 84

D 78 88 102 111 55 62 81 84

AVERAGE 68 78 99 104 52 62 80 85

(Source:http://www.letsrecycle.com/prices/waste-paper/export-prices)

The following aluminum cans prices, compiled by letsrecycle.com, — in £ per ton, serve as an indicator to
current markets, but are not guaranteed. The following graph presents aluminum can prices for year 2016.

Figure 2-10: Average Aluminum cans prices, £ per tonne, 2016

Average aluminium can prices, £ per tonne, 2016
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(Source: http://www.letsrecycle.com/prices/metals/aluminium-cans/aluminium-can-prices-2014)

For aluminum cans, comparative prices are presented in the table below, for years 2016 and 2015.
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Table 2-16: Aluminum cans prices, £ per ton, 2016-2015

MONTH 2016 2015
Low High Low High
J 620 670 740 810
F 675 740 720 810
M 700 770 740 820
A 730 775 740 820
M 740 780 755 835
J 730 770 700 770
J 740 780 640 680
A 800 850 625 660
S 780 830 580 640
o 760 800 590 630
N 820 860 610 660
D 860 900 620 670
AVERAGE 746 794 672 734
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3. SOCIO-ECONOMIC CONTEXT OF THE PROJECT
3.1 Permanent population - current status and future projections

According to the data from the last Census of Population, Households and Dwellings in 2002, the Southwest
Region had 221,546 inhabitants. According to the sixth edition of "Regions of the Republic of Macedonia,
2016" population estimates from the State Statistical Office, the overall population of Southwest Region
has decreased (219,891 inhabitants), while the overall population of the country has slightly increased.

Table 3-1: Population of Southwest Region per municipality (Census 2002 and state statistical office
estimation for 2015)

Population 2002 (*) Estimated population 2015
Vevchani 2,433 2,458
Debar 19,542 20,613
Debarca 5,507 4,082
Kichevo 56,734 57,107
Makedonski Brod 7,141 6,331
Ohrid 55,749 52,204
Plasnica 4,545 4,866
Struga 63,376 65,208
Centar Zhupa 6,519 7,022
Total 221,546 219,891

(*) The Nomenclature of Territorial Units for Statistics (NTES) has been followed

Table 3-2: Share (in %) of the urban and rural population per municipality,
Census 2002 and 2015 estimation

Population 2015

Share Urban % Share Rural %
Vevchani 0.0% 100.0%
Debar 74.5% 25.5%
Debarca 0.0% 100.0%
Kichevo 56.0% 44.0%
Makedonski Brod 52.4% 47.6%
Ohrid 77.7% 22.3%
Plasnica 0.0% 100.0%
Struga 59.8% 40.2%
Centar Zhupa 0.0% 100.0%
Total 59.2% 40.8%

In order to proceed with the forecasting of the permanent population the indicators regarding urban and
rural population from the United Nations have been taken into consideration.

Table 3-3: Average annual Rate of Change of the Urban and Rural population

2016-2020 2020-2025 2025-2030 2030-2035 2035-2040 2040-2045 2045-2046

Urban 0.24% 0.35% 0.41% 0.33% 0.20% 0.09% 0.00%

Rural -0.38% -0.79% -1.23% -1.50% -1.62% -1.73% -1.82%

Source: United Nations, Department of Economic and Social Affairs, Population Division
(http://esa.un.org/unpd/wup/DataQuery/)
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The following table and figure present the forecast for the permanent population in each Municipality.

Table 3-4: Permanent population projection in Southwest Region (2016 - 2046)

Municipality 2016 2021 2026 2031 2036 2041 2046
Vevchani 2,449 2,393 2,289 2,146 1,987 1,830 1,675
Debar 20,630 20,699 20,773 20,802 20,731 20,558 20,300
Debarca 4,066 3,973 3,802 3,564 3,301 3,038 2,782
Kichevo 57,088 56,938 56,475 55,668 54,563 53,255 51,802
Makedonski Brod 6,328 6,303 6,237 6,130 5,989 5,827 5,650
Ohrid 52,257 52,527 52,788 52,941 52,843 52,483 51,909
Plasnica 4,848 4,737 4,532 4,249 3,935 3,622 3,316
Struga 65,202 65,118 64,738 64,009 62,944 61,631 60,135
Centar Zhupa 6,995 6,890 6,622 6,224 5,771 5,319 4,874
Total Southwest Region 219,863 | 219,576 | 218,256 | 215,733 | 212,064 | 207,562 | 202,443
Figure 3-1: Permanent population projection in Southwest Region
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3.2 Seasonal population - Current state and projections

According to the data from the State Statistical Office of the Republic of Macedonia, the total number of
overnights per municipality in Southwest Region for the year 2015, is presented at the following table.

Table 3-5: Total Number of Overnights in 2015 for Southwest Region

Municipality Number of Nights spent (2015)
Vevchani -
Debar 196,618
Debarca -
Kichevo 9,141
Makedonski Brod -
Ohrid 926,396
Plasnica -
Struga 383,957
Centar Zhupa 60,000
Total 1,576,112

In order to calculate the forecasting of the seasonal population of Southwest Region, the indicators from
the “National Tourism Strategy in Macedonia 2009-2013 (Realistic Scenario)” were taken into consideration
(i.e. the average annual rate of change was calculated to be 4.40% from 2015 to 2021, 5.92% from 2021 to
2030 and constant from 2031 to 2046).

The following table and figure present the forecast of overnights.

Table 3-6: Overnight projection in Southwest Region (2016 - 2046)

M“"';"E’:::i‘:g{‘tt"s“"“s 2016 2021 2026 2031 2036 2041 2046
Centar Zhupa 62,641 77,694 103,559 | 130,326 | 130,326 | 130,326 | 130,326
Debar 205272 | 254,602 | 339,362 | 427,074 | 427,074 | 427,074 | 427,074
Debarca 0 0 0 0 0 0 0
Kichevo 9,543 11,837 15,777 19,855 19,855 19,855 19,855
Makedonski Brod 0 0 0 0 0 0 0
Ohrid 967,170 | 1,199,593 | 1,598,950 | 2,012,221 | 2,012,221 | 2,012,221 | 2,012,221
Plasnica 0 0 0 0 0 0 0
Struga 400,857 | 497,188 | 662,707 | 833,992 | 833,992 | 833,992 | 833,992
Vevchani 0 0 0 0 0 0 0
Total 1,645,483 | 2,040,914 | 2,720,356 | 3,423,469 | 3,423,469 | 3,423,469 | 3,423,469

The seasonal equivalent population that corresponds to the estimated nights spent is presented in the
following table and figure.
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Table 3-7: Seasonal equivalent population projection (2016 - 2046)

Municipality 2016 2021 2026 2031 2036 2041 2046
Centar Zhupa 172 213 284 357 357 357 357
Debar 562 698 930 1,170 1,170 1,170 1,170
Debarca 0 0 0 0 0 0 0
Kichevo 26 32 43 54 54 54 54
Makedonski Brod 0 0 0 0 0 0 0
Ohrid 2,650 3,287 4,381 5,513 5,513 5,513 5,513
Plasnica 0 0 0 0 0 0 0
Struga 1,098 1,362 1,816 2,285 2,285 2,285 2,285
Vevchani 0 0 0 0 0 0 0
Total ';es'g‘i’::hwes‘t 4,508 5592 | 7,453 | 9379 | 9379 | 9379 | 9379

Figure 3-2: Seasonal equivalent population projection in Southwest Region (2016 - 2046)

Seasonal Equivalent Population in Southwest Region (2016-2046)
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3.3 Households statistics

In the tables that follow, the Households statistics as well as the Households revenues are depicted.

Table 3-8: Households statistics, Southwest region, Census 2002 & Estimation 2016

Total number of UEE L7 )
Total number of individual Average size of individual
. household members
households (According to el s s household (Census households
Census 2002) 2 ogoz) € 2002) (According to
estimation 2016)
Vevchani 593 2,433 4.1 597
Debar 3,916 19,538 5.0 4,126
Debarca 1,995 5,507 2.8 1,452
Kichevo 8,330 30,138 3.6 15,858
Makedonski Brod 2,391 7,138 3.0 2,109
Ohrid 16,010 55,705 3.5 14,931
Plasnica 1,125 4,545 4.0 1,212
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Total number of Total number of
Total number of individual Average size of individual
X household members
households (According to T a— household (Census households
Census 2002) N Ogoz) 2002) (According to
estimation 2016)
Struga 14,485 63,376 4.4 14,819
Centar Zhupa 1,444 6,519 4.5 1,555
TOTAL 50,289 194,899 3.9 56,659

*Source: Project team estimations, Census 2002

Table 3-9: Household revenues (MKD/HH)

Household revenues/ | MKD/HH MKD/HH
Covered Households 2014 2015
Vevchani 2,113 1,889
Debar 1,231 1,058
Debarca 2,403 2,584
Kichevo 2,242 2,162
Makedonski Brod 0 51
Ohrid 4,455 4,504
Plasnica 1,209 2,103
Struga 1,757 2,094
Centar Zhupa 0 0

3.4 Gross Domestic Product (GDP)

The following table presents the GDP per capita in denars for years 2010, 2011, 2012 and 2013 for Republic
of Macedonia and for Southwest Region.

Table 3-10: GDP per Capita in MKD 2010-2013

According to the data in the above table GPD per capita in Southwest Region for year 2010 is lower than

Year Republic of Macedonia | Southwest Region

2010 212,795 161,492 75.9%
2011 225,493 174,509 77.4%
2012 226,440 170,493 75.3%
2013 243,161 178,726 73.5%

the average GDP per capita in the Republic of Macedonia.

Source: State statistical office, Regions of the Republic of Macedonia 2015 and 2016
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Figure 3-3: Gross domestic product per capita (in thousant MKD) for Republic of Macedonia and
Southwest region
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The GDP in million denars in the Republic of Macedonia and Southwest Region is presented in the following
table:

Table 3-11: GDP in million denars 2010-2013

Year Republic of Southwest Region

Macedonia
2010 437,296 35,828 8.2%
2011 464,187 38,657 8.3%
2012 466,703 37,652 8.1%
2013 501,891 39,378 7.8%

Source: State statistical office of the Republic of Macedonia

Figure 3-4: Gross domestic product in million denars for Republic of Macedonia and Southwest region
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Table 3-12: Gross value added, by Sector of activity, by year, in million MKD (% of total for the year)

Republic of Macedonia Southwest region

2011 2012 2013 2011 2012 2013
Total 399,376 403,684 436,706 33,259 32,568 34,264
Agriculture, forestry and fishing 43,405 42,493 50,327 2,505 1,864 2,241
Mining, manufacturing, electricity,
gas and water supply, sewerage, 76,013 71,689 75,397 6,872 6,163 5,172
waste management, remediation
activities
Construction 24,215 26,695 35,725 2,310 2,264 3,076
Wholesale and retail trade, repair
of motor vehicles and
motorcycles, transportation and 79,423 78,150 92,403 7,178 7,405 8,681
storage; accommodation and food
service activities
Information and communication 15,942 16,167 16,177 240 116 89
Financial and insurance activities 11,327 13,542 13,863 521 677 692
Real estate activities 56,665 59,862 60,259 6,764 7,267 7,355
Professional, scientific and
technical activities; administrative 14,371 14,852 16,058 874 652 605
and support service activities
Public administration and
defence; compulsory social 66,496 69,317 64,277 5,307 5,458 5,455
security; education; human health
and social work activities
RSTU Arts, entertainment and
recreation, repair of household 11,518 10,917 12,221 689 702 897
good and other services

Source: State Statistical Office, regional yearbook 2016

Available income by income decile

The annual publication “Household Consumption in the Republic of Macedonia” provides data for the
average household income and the ten decile groups of the Republic of Macedonia.

According to the State Statistical Office the average annual income per household in the Republic of
Macedonia for 2014 and 2015 is 336,289 MKD and 360,198MKD respectively. Data concerning the income
in Southwest region are not provided from the State Statistical Office. In order to estimate the average
annual income per household for years 2014 and 2015 in this region, the proportion of Southwest Region
GDP in country’s GDP was used.

Table 3-13: Total available assets on average, per household for 2014, MKD

Decile groups by available assets
average first third fourth fifth sixth eighth tenth
AVAILABLE ASSETS | 336,280 | 65,864 | 163,881 | 210,946 | 250,712 | 303,662 | 449,582 | 853,714
Monetary income | 320,318 | 63,534 | 155,338 | 195,626 | 237,658 | 288,378 | 431,615 | 817,852
Income on the basis | o /e | 5307 | 54377 | 77902 | 148,055 | 188,140 | 330,959 | 593119
of regular work
Income on the basis | 1) j13 | 14593 | 15746 | 14718 | 14870 | 3319 | 16323 | 5647
of part-time work
Income on the basis |0 300 | 55935 | g5011 | 73,499 | 52516 | 72,198 | 62,144 | 105423
of pension scheme
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Decile groups by available assets
average first third fourth fifth sixth eighth tenth

Other income on

the basis of social 5,002 12,151 1,914 6,828 1,895 3,442 4,258 3,550
insurance

Income from abroad 8,637 2,038 10,245 10,090 11,626 3,967 5,165 28,097
Net income from

. 16,180 585 2,997 4,604 3,250 11,473 8,894 80,113
agriculture
Property renting 883 342 - 313 1,366 944 - 1,538
and selling
Donations, giftsand | ¢ 1,419 33 294 344 508 - -
similar contributions
Loans (Borrowings) 290 11 299 9 - - - -
Savings decrease 3,398 1,452 4,715 7,368 3,737 4,388 3,871 365
Other incomes 3 100 - - - - - -

Source: State statistical office of the Republic of Macedonia

Figure 3-5: Household income in Republic of Macedonia and Southwest region in 2014 by decile groups

AVERAGE HOUSEHOLD INCOME 2014, in MKD
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Table 3-14: Total available assets on average, per household for 2015, MKD

Decile groups by available assets

average first third fourth fifth sixth eighth tenth

AVAILABLE ASSETS 360,198 78,654 180,524 | 233,329 | 282,486 | 336,780 | 467888 | 895,162

Monetary income 349,430 77,065 172,689 | 228,908 | 273,561 | 326,705 | 455,419 | 862,925

Income on the basis

225,129 11,606 57,195 120,692 | 167,038 | 210,664 | 317,511 | 650,728
of regular work

Income on the basis

. 10,762 7,357 21,318 14,956 15,052 7,212 11,900 10,990
of part-time work

Income on the basis
of pension scheme

71,774 34,913 63,879 75,097 56,686 76,934 83,245 89,642
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Decile groups by available assets
average first third fourth fifth sixth eighth tenth
Other income on the
basis of social 6,413 11,379 7,041 4,145 4,774 5,009 5,580 6,749
insurance
Income from abroad 8,848 4,805 7,522 5,662 15,252 7,036 11,500 9,395
Net income from 16,648 344 5,357 2,481 5,676 8,932 | 15356 | 80,495
agriculture
Property rentingand |, o, ; 506 1,323 29 566 3,573 7,772
selling
Donations, giftsand | -0, 2,455 3,778 411 2,323 2,904 1,291 596
similar contributions
Loans (Borrowings) 393 567 935 40 91 280 923 905
Savings decrease 5,769 3,638 5,158 4,100 6,271 7,169 4,540 5,652
Other incomes 60 - - - 370 - - -
Source: State Statistical Office

Figure 3-6: Household income in Republic of Macedonia and Southwest region in 2015 by decile groups

AVERAGE HOUSEHOLD INCOME 2015, in MKD
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Poverty indicators

In 2015, the State Statistical Office conducted the Survey on Income and Living Conditions 2015, which
represents a source of data on poverty and social exclusion. Statistics on income and living conditions are
an instrument for presenting comparable data on incomes, poverty, social exclusion and living conditions.
The survey was the basis for calculating structural indicators for comparative analysis at the EU level, as
well as for calculating the redistribution of income and the manifestation of poverty and social exclusion.

The “Survey on Income and Living Conditions”, or EU SILC, was conducted under the regulations of the
European Parliament and the Council (Regulation EC No. 1177/2003 as basis). These regulations include
definitions, rules for the frame of the survey, sample, rules for monitoring households, lists of main and
secondary variables, variables in terms of housing conditions, social and financial exclusion, material
deprivation and other rules applied by all European countries. The survey was also conducted in

! http://www.stat.gov.mk/Publikacii/2.4.16.15.pdf
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accordance with international classification systems. The main classifications used are ISCED 2001 for levels
of education, ISCO 08 and NACE Rev.2 for economic activity. In the Republic of Macedonia, the survey was
carried out based on Article 26 of the Law on State Statistics (Official Gazette of the Republic of Macedonia
No. 54/97, 21/07, 51/11, 104/13 and 42/14) and the Programme for Statistical Surveys 2013-2017 (Official
Gazette of the Republic of Macedonia No. 20/13, 24/14 and 13/15). Consequently, all work related to the
SILC project was coordinated by Eurostat, which, in particular, provides guidelines on the methodology that
is implemented in order to ensure comparability among countries.

Following Eurostat’s recommendations, the State Statistical Office conducted the survey for the first time in
2009 as a pilot, and since 2010 has continued with the regular survey planned in the Work Programme of
the State Statistical Office. Using data from SILC, the State Statistical Office produces the Laeken set of
common European poverty indicators, so called after they were established at the European Council of
December 2001.

The at-risk-of-poverty threshold, referred to as the at-risk-of-poverty line, is equivalent to 60 percent of the
median national equivalised income of the persons living in the households. The main indicator, the at-risk-
of-poverty rate, reflects the percentage of persons with an equivalised disposable income below the at-risk-
of-poverty threshold. The “at-risk-of-poverty rate before social transfers” shows the percentage of persons
with an equivalised disposable income before social transfers excluding also old-age benefits below the “at-
risk-of-poverty threshold”. Another indicator, the severe material deprivation rate is defined as the
percentage of the population with an enforced lack of at least four out of nine material deprivation items in
the “economic strain and durables” dimension.

As shown at the table below, according to the Survey data, on national level, the at-risk-of-poverty rate
before social transfers and before pensions (in % of population) was 41.7 and 40.5 for years 2014 and 2015,
respectively. The at-risk-of-poverty rate (in % of population) was 22.1 and 21.5 for years 2014 and 2015,
respectively.

Table 3-15: Laeken Poverty Indicators - Poverty and social exclusion indicators, 2014-2015
2014 2015

At-risk-of-poverty rate, % of population 221 21.5

Number of persons below at-risk-of-poverty threshold, in

thousand persons 457.2 445.2

At-risk-of-poverty threshold of single-person household -

. . . 71,925 | 78,362
annual equivalent income in denars

At-risk-of-poverty threshold of four-person household (2
adults and 2 children aged less than 14) - annual 151,043 | 164,560
equivalent income in denars

At-risk-of-poverty rate before social transfers and before

41.7 40.
pensions, % of population 05

Inequality of income distribution $80/520 7.2 6.6
Inequality of income distribution Gini coefficient 35.2 33.7

Furthermore, in 2015, there were 30.0% of persons living in households that made ends meet with great
difficulty, 29.9% of persons living in households that made ends meet with some difficulty (only 0.7% of
persons living in households that made ends meet very easily). Additionally, the severely materially
deprived persons (in % of population) were 35.7 and 30.4 for years 2014 and 2015, respectively.
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Table 3-16: Distribution of households according to the subjective opinion about the ability to make ends
meet in urban and rural areas, 2014-2015 - structure

2014 2015
Gl Urban Rural o Urban Rural
P area area LI area area
holds holds
100.0 100.0 100.0 100.0 100.0 100.0 All households
329 31.0 35.3 30.0 30.5 29.3 With great
difficulty
28.6 29.9 26.8 26.8 27.5 25.8 With difficulty
27.0 272 | 269 29.9 303 | 294 With some
difficulty
7.6 8.5 6.4 9.0 8.5 9.8 Fairly easily
3.2 2.8 3.7 3.6 2.8 4.6 Easily
0.7" : : 0.7" Very easily

Table 3-17: Severely materially deprived persons or percentage of population lacking at least 4 of 9 items
in the economic strain and durables dimension, by age, 2013 - 2015

in percent
2013 2014 2015
Total 37.7 35.7 30.4
0-17 38.0 38.1* 316
18-64 37.4 35.3 30.0
62Vaer;d 38.8 34.4* 30.8

3.5 Current tariffs

In this section are presented the current tariffs for residential and commercial users and then the
residential tariffs are expressed as % of the average household income.

The following table present the tariffs for residential and commercial users for years 2014-2015.

Table 3-18: Current tariffs (MKD/t) for Southwest Region

Tariffs for Household users, Tariffs for Commercial users,
Municipality (MKD/t) (MKD/t)
2014 2015 2014 2015

Kichevo 3.934 3.794 8.396 7.814
Ohrid 3.493 3.531 31.979 32.545
Debar 1.150 989 1.194 1.256
Struga 2.409 2.871 - -
Debarca 6.189 6.655 2.950 3.137
Makedonski Brod B 69 B 1.348
Plasnica 1.086 1.889 752 940
Centar Zhupa
Vevchani 100 89 145 153
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The following table presents the tariffs for residential users as the cost per Household (for years 2014-
2015).
Table 3-19: Household tariffs MKD/HH

Municipality M;I)){:IH M;I)){:H

Kichevo 2.242 2.162
Ohrid 4.455 4.504
Debar 1.231 1.058
Struga 1.757 2.094
Debarca 2.403 2.584
Makedonski Brod - 51
Plasnica 1.209 2.103
CentarZhupa - -
Vevchani 2.113 1.889

Next, these costs are expressed as a percentage of average household income in Southwest Region.

Table 3-20: Tariffs as a % of the average household income in Southwest region for the years 2014 and

2015
Tariffs as a % of the average household

Municipality income

2014 2015
Kichevo 0,91% 0,82%
Ohrid 1,80% 1,70%
Debar 0,50% 0,40%
Struga 0,71% 0,79%
Debarca 0,97% 0,98%
Makedonski Brod - 0,02%
Plasnica 0,49% 0,79%
Centar Zhupa - -
Vevchani 0,85% 0,71%

3.6 Future economic development and affordability

Real GDP growth accelerated in 2014 to 3.8% and strong growth continued in 2015-Q1. Double-digit growth
in investment, and strong private consumption supported by credit growth and improved labour market
conditions, boosted output. Favourable developments in exports, domestic demand and credit continued
through the first quarter, but there are some incipient signs of slowdown since May. GDP growth was
expected to remain broad-based but moderate to 3.2% in 2015, before gradually improving over the
medium term. Some private investment plans, both domestic and foreign, are reportedly on hold until new
elections, while private consumption is being affected by negative confidence effects. A projection of the
Real GDP Growth is presented at Figure 3-8, for the years until 2020; growth seems to continue in the
forthcoming years, until 2020.
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Figure 3-7: Republic of Macedonia: Contribution to Real GDP Growth (Percent)
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Figure 3-8: Republic of Macedonia: Real Sector Developments, 2010-2015
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Table 3-21: Republic of Macedonia: Macroeconomic Framework, 2011-2020; (Year-on-year change,

Real GDP
Real domestic demand
Private consumption
Gross investment

Exports (volume)
Imports (volume)

Contributions to growth 1/
Domestic demand
Net exports

Output gap (percent of potential GDP)

General government operations (percent of GDP)
Revenues
Expenditures
Of which: capital
Balance

Savings and investment (percent of GDP)
Domestic saving
Public
Private
Foreign saving
Gross investment

Consumer prices

Period average

End-period

Private sector credit growth

Memorandum items:

Current account balance (percent of GDP)
Gross official reserves (millions of euros)
in percent of ST debt
in months of prospective imports
Gross general government debt (percent of GDP)
Public and publicly guaranteed debt (percent of GDP) 2
Foreign direct investment (percent of GDP)
External debt (percent of GDP)
Nominal GDP (billions of denars)
Nominal GDP (millions of euros)
GDP per capita (PPP, constant USD 2005)
Gini coefficient

unless otherwise indicated)

2011

2.3
0.4
-5.4
17.9

16.1
8.0

0.5
1.7

1.1

29.4
319

3.8
-2.5

24.4
2.5
19.2
2.5
26.9

3.9
2.8
7.7

-25
2,069
112
4.9
27.7
301
4.6
64.2
464
7,544
9,356
39.2

2012

-0.5
3.5
1.2

10.2

2.0
82

4.0
-3.9

-2.1

29.4
333

4.0
-3.8

26.0
0.2
25.8
29
28.9

33
4.7
52

2.9
2,193
101
5.3
33.7
363
15
68.2
467
7,585
9,323

2013

2.7
-2.6
21
-16.6

-2.7
-10.0

-3.1
5.0

28.0
31.8

3.3
-3.9

26.7
-0.5
27.2

18
28.5

2.8
14
6.3

-1.8
1,993
107
43
34.1
38.2
33
64.3
500

8,112

2014

3.8
4.2
23
13.5

17.0
14.5

51
-0.9

-1.4

27.6
31.8

3.4
-4.2

29.2
-0.9
30.1

13
30.6

-0.3
-0.4
9.8

-13
2,434
116
4.9
38.1
435
33
69.8
526

8,533

Source: IMF Country Report No. 15/242, International Monetary Fund

Note: 1/ The inconsistency between Real GDP growth and contributions to growth results from discrepancies in the

official data on GDP and its components.

Note: 2/ Including general government and public sector non-financial enterprises.

2015 2016 2017 2018 2019 2020
Proj.

3.2 3.2 33 3.4 3.6 3.8
3.8 3.5 3.1 31 3.2 3.2
2.0 21 22 2.4 2.6 2.6
7.5 6.5 5.6 5.4 5.0 5.0
7.7 6.7 8.8 8.2 7.6 6.9
7.7 6.5 7.1 6.7 6.1 5.3
43 4.0 35 3.6 3.7 3.6
-1.1 -0.8 -0.2 -0.2 -0.1 0.2
-1.1 -0.8 -0.5 0.0 0.7 1.7
29.1 29.1 289 28.9 28.9 289
331 33.0 32.4 32.4 324 324
3.9 4.1 3.9 3.9 3.9 3.9
-4.0 -3.8 -35 -3.5 -3.5 -3.5
30.2 30.6 31.0 31.4 313 31.0
-0.1 0.2 0.4 0.4 0.4 0.4
30.3 30.4 30.6 31.0 30.9 30.6
3.2 4.4 4.3 3.8 3.6 3.5
33.4 35.0 35.3 35.2 34.9 34.5
0.1 1.3 1.8 19 2.0 2.0
0.8 1.7 18 2.0 2.0 2.0
7.6 6.4 7.5 7.4 7.3 7.1
-3.2 -4.4 -4.3 -3.8 -3.6 -3.5
2,277 2,476 2,704 2,789 2,859 2,998
111 121 118 121 134 133
41 4.0 4.0 3.8 3.5 3.7
37.0 39.5 41.0 42.5 43.8 44.8
44.2 48.3 50.9 52.9 53.8 54.1
31 31 3.4 3.6 3.7 3.8
68.3 72.2 75.6 76.1 75.9 75.6
549 574 602 633 668 708
8,912 9,322 9,776 10,278 10,844 11,481

An EU funded project implemented by ENVIROPLAN S.A.

and it’s consortium partners

3-14



“Preparation of necessary documents for establishing of an Integrated and
Financially Self-sustainable Waste Management System in Southwest,
Southwest, Vardar and Skopje Regions”(EuropeAid/136347/IH/SER/MK)
Feasibility Study & CBA - Southwest Region
Chapter 4

COPYRIGHT

© This document is the copyright of ENVIROPLAN S.A. and its consortium partners. Any unauthorized
reproduction or usage by any person other than the addressee is strictly prohibited.

Disclaimer:
The contents of this publication are the sole responsibility of ENVIROPLAN S.A. and its consortium
partners and can in no way be taken to reflect the views of the European Union

TABLE OF CONTENTS

4, WASTE CONTENT AND FUTURE GENERATION FORECAST .....cccciiiiiiteiieeiieniinieniensienciascrnesnnesnns 1

4.1 MORPHOLOGICAL COMPOSITION OF THE MIXED MUNICIPAL WASTE...c.ccteieececreresasacassecassssncassocassacnsss 1

4.2 FUTURE WASTE GENERATION FORECAST ...citutetesracerecessacassssasassscassosassssassssssassscassasassssnsassasassncasse 7

4.2.1 Current generated quantities of MSW — Quantitative waste analysis..........cccocevvvvivrinrivsineieesnseseseens 7

4.2.2 Future generated qUantitieS Of IMSW........ooiiii ittt sre e 22

LIST OF TABLES

Table 4-1: Standards for waste cOmMPOSItioN @NAIYSIS ......ccveiriiiiiiiiie e s s 1
Table 4-2: Waste SeParation CateZOIIES. ... .uuiuiiiiiiiieeriee ittt sttt ettt et et e st e st e st e e sat e e sabeesabeesabeesaseesabeesareesn 4
Table 4-3: Average waste composition for each municipality of Southwest region..........c.cccoeveiiiiniiiieniceeeeen 5
Table 4-4: Weighted average morphological waste composition for Southwest region..........ccccoveeeeieeiiiieeecciee e, 6
Table 4-5: Waste weighting (t) in KichevoMunicipality for the period 09 — 15 May 2016 ........cccooeeeevieeeeiiieeeciiee e 8
Table 4-6: Waste Generation Rate (kg/cap/y) for KichevoMUNiCipality ........cccoveeeveiiiiieeiee ittt 8
Table 4-7: Waste weighting (t) in OhridMunicipality for the period 09 — 15 May 2016 ........cccoceeveereerieecienieneeseenens 9
Table 4-8: Waste Generation Rate (Kg/cap/y) for Ohrid MUniCipality........cccceevierieriererinieneeieeeee e 9
Table 4-9: Waste weighting (t) in Debar Municipality for the period 09 — 15 May 2016 ........ccceceevieniieniernierseeneene 10
Table 4-10: Waste Generation Rate (Kg/cap/y) for Debar Municipality........ccccceevererirenienecieeesesese e 10
Table 4-11: Waste weighting (t) in StrugaMunicipality for the period 09— 15May 2016..........cccoveeeeeciieeeeiieee e, 11
Table 4-12: Waste Generation Rate (Kg/cap/y) for StrugaMunicipality .........ccoveevveiiiieeiiiccieecrec et e 12
Table 4-13: Waste weighting (t) in Vevchani Municipality for the period 09 — 13 May 2016 ........ccceecvveeeecieeeccnreennn. 12
Table 4-14: Waste Generation Rate (Kg/cap/y) for Vevchani Municipality ........cccceeoveeiiiiiiecciec e 13
Table 4-15: Waste weighting (t) in Centar Zhupa Municipality for the period 10, 13 May 2016 ..........cccceevveerreennee. 13
Table 4-16: Waste Generation Rate (Kg/cap/y) for Centar Zhupa MunicCipality ........cccovveveevreeieeeeceecreeceeere e 14
Table 4-17: Waste weighting (t) in DebarcaMunicipality 0n 12 May 2016........ccccueeiieerieerieenieesreesree e esereeseee e 15
Table 4-18: Waste Generation Rate (Kg/cap/y) for Debarca Municipality .........cccceevvveeiieeiieeciec e 15
Table 4-19: Waste weighting (t) in Makedonski Brod Municipality for the period 09 — 13 May 2016.............c......... 16
Table 4-20: Waste Generation Rate (Kg/cap/y) for MakedonskiBrod Municipality ..........cccceeeveeviieeciieciieeeree e, 16
Table 4-21: Waste weighting (t) in PlasnicaMunicipality for the period 09 — 13 May 2016 ........ccccceeecvieeeecieeeciiveenn. 17
Table 4-22: Waste Generation Rate (Kg/cap/y) for Plasnica MuniCipality.......cccceeveereereeieecieerecee et 17
Table 4-23: Measured waste quantities (in t) in the municipalities of Southwest Region, 09 — 15 May 2016........... 18
Table 4-24: Overview of produced waste data for permanent population in the municipalities of Southwest Region
.................................................................................................................................................................................... 19
Table 4-25: Overview of waste data in the municipalities of Southwest RegioNn..........ccceeeecieieiiiieccciiee e 20
Table 4-26: Change in per capita Waste Generation rate (%) - SCENAMIO 2....cccuvevveeriieeriieiieenieesreesre e e sseesaeeseees 22
Table 4-27: Waste Generation rate for permanent population, SCENArio 2 .........ceviiiiiiiiiiieii e 22
Table 4-28: Total Produced Waste from Permanent Population for the municipalities of Pelagnija region (t) for
Y= o - 4 o 107 PP P PP PPRPPOPRPRIR 24
Table 4-29: Total Produced Waste from Seasonal Population for the municipalities of Southwest region (t) for
Y= o - 4 o 107 PP PP PP UPSPPUPRPRIR 25
Table 4-30: Forecast of Waste Production for municipalities of Southwest region (t) for Scenario 2 ....................... 25

An EU funded project implemented by ENVIROPLAN S.A.
and its consortium partners 4-|




“Preparation of necessary documents for establishing of an Integrated and
Financially Self-sustainable Waste Management System in Southwest,
Southwest, Vardar and Skopje Regions”(EuropeAid/136347/IH/SER/MK)
Feasibility Study & CBA - Southwest Region
Chapter 4

LIST OF FIGURES

Figure 4-1: Southwest Region/QUalitative @NalYSis .......ccieceieiiiereereerte ettt este e see e e saeeseenseessesreesseenens 3
Figure 4-2: Weighted average waste composition for SOUthWest regioNn...........cceveiiiieriiiiiieiiii e 7
Figure 4-3: Waste production (kg/ca/yr) in the municipalities of Southwest Region ..........cceceeeerierieneninereeieeenien 21
Figure 4-4: Participation of the municipalities of Southwest Region in regional waste production from permanent
ETaTo =T 1o T =1 I o Yo o U1 F= 1 o o PSP USSURSNE 21
Figure 4-5: Waste Generation Rate projection for permanent population for Scenario 2, per Municipality............. 24

An EU funded project implemented by ENVIROPLAN S.A.

and its consortium partners 4-11



“Preparation of necessary documents for establishing of an Integrated and
Financially Self-sustainable Waste Management System in Southwest,
Southwest, Vardar and Skopje Regions”(EuropeAid/136347/IH/SER/MK)

Feasibility Study & CBA - Southwest Region
Chapter 4

4. WASTE CONTENT AND FUTURE GENERATION FORECAST

4.1 Morphological composition of the mixed municipal waste

Methodology

The waste quantity and composition directly influence the functioning of and the capacity required for all
stages of an integrated MSW Management System (waste generation, temporary storage, collection,
treatment, and disposal). Detailed information is provided in the Annex Il “Morphological Composition of
Waste” of the Assessment report of the Region.

The existing methodologies of waste quality evaluation can be divided in two categories:

e Direct evaluation methods: the waste quality evaluation takes place through sampling and
analysis of the samples
e Indirect evaluation methods: the waste quality evaluation takes place indirectly through
calculations, based either on macroeconomics (i.e. production and consumption of goods) or on
micro economics (i.e. consumption of goods per house) etc.

The quantitative characteristics of waste are equally important to the qualitative characteristics, as the
viability of all management systems is directly connected to waste quality and quantity data.

In the case of the current study, the direct evaluation method was used for the qualitative analysis. In the
following paragraphs the methodology applied is described in more detail. The standards used for the
determination of waste composition analysis are presented in the following table.

CEN/TR 15310-1:
2008

CEN/TR 15310-2:
2008

CEN/TR 15310-3:
2008

CEN/TR 15310-4:
2008

CEN/TR 15310-5:
2008

EN 14899: 2007

Table 4-1: Standards for waste composition analysis

Characterization of waste - Sampling of waste materials -
Part 1: Guidelines for selection and application of criteria
for sampling under various conditions (CEN / TR 15310-
1: 2006)

Characterization of waste - Sampling of waste materials -
Part 2: Guidance on sampling techniques (ISO / TR
15310-2: 2006)

Characterization of waste - Sampling of waste materials -
Part 3: Guidance on procedures for sub field (CEN / TR
15310-3: 2006)

Characterization of waste - Sampling of waste materials -
Part 4: Guidance on procedures for packaging, storage,
preservation, transport and delivery of samples (ISO / TR
15310-4: 2006)

Characterization of waste - Sampling of waste materials -
Part 5: Guidelines for the Preparation of the sampling
plan (CEN / TR 15310-5: 2006)

Characterization of waste - Sampling of waste materials -
Framework for the preparation and implementation of a
sampling plan (EN 14899: 2005)

The standard was published in the
Journal of the CSI No.6 / 2008
dated 31.12.2008.

The standard was published in the
Journal of the CSI No.6 / 2008
dated 31.12.2008.

The standard was published in the
Journal of the CSI No.6 / 2008
dated 31.12.2008.

The standard was published in the
Journal of the CSI No.6 / 2008
dated 31.12.2008.

The standard was published in the
Journal of the CSI No.6 / 2008
dated 31.12.2008.

The standard is published in the
official bulletin of the CSI 1/2007
of 28.2.2007.
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Sampling areas

Each sampling area was selected in such way, that the samples collection procedure was easy to be
implemented due to the existence of common waste producing sources (houses, stores etc).

For the purpose of sampling and analysis of morphological composition of waste on municipality level in
the region, it was necessary to bring waste samples of approximately 300 kg in weight to the site for
analysis. Local representatives in cooperation with technical supervisors determined that samples will
be taken from two types of urban zone (individual and collective housing) as well as rural part of the
regions:

e urban zone | —collective housing and commercial areas (settlements with blocks of residential
buildings);

e urban zone Il — individual houses (settlements with houses that own yard /garden, situated in
the urban zone), and

e rural zones — within the municipalities (settlements with houses that own yard / garden,
situated in a rural zone of the municipality).

Sampling procedure

Waste sampling and sorting was carried out in two seasons, to capture seasonal variations in
consumption and waste generation. Events, such as Christmas and other festivities, leading to abnormal
waste generation patterns were avoided.

At least two samples were taken and sorted/analysed in each sampling area for each one of the
sampling period analysis. One of these samples was from waste collected during a week day and the
other during a weekend day.

Samples were collected either in the landfill area, or from another area indicated from municipality. The
collection method was determined in such way, that the sample was really “representative” of the
respective “sampling area”.

The collected data were recorded in a sampling protocol, which included information such as: Date and
time of sampling, Name of sampling area, Comments. The collected samples after sampling procedure
were delivered to sorting.

An EU funded project implemented by ENVIROPLAN S.A.
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Figure 4-1: Southwest Region/Qualitative analysis
Centar Zupa

Sorting equipment

The equipment needed for the properly conduct the process of waste sorting included:
Electronic scale.

Waste bins

One level grid.

Support tools (shovels, brooms, rakes, plastic, scissors, knives for cutting bags, etc.).

ANENENEN

Health and Safety equipment

Employees on sorting process were provided with special training and special attention to their care
during work. All personnel health protection and safety standards are according to ISO 10831-3:2001.

Comprehensively, the following safety equipment was used: Gloves, Eye protection, Masks, Boots, and
Overalls.

Sorting procedure

An EU funded project implemented by ENVIROPLAN S.A.
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The desired mass of approximately 300 kg was reached by collecting waste from bins of 60 | volume. For
the operations of sorting and analysis of morphological composition of waste no more than 3-5 workers
needed, one technical staff, and an engineer who was in charge for supervision of the process. Waste was
separated manually in different fractions. The results of waste amounts divided into categories, were listed
in kg, as the total quantity of the sample and the share of each type of waste in the total amount (given in
percentages).

More analytically, after the necessary conditions were met and the all necessary equipment was provided,
sampling and sorting process and determining the composition of waste started as follows:

e Samples from each zone within municipality had a mass of approximately 300 kg.

e There was a selection of streets that best represent each living sector.

e In the street, bins/containers were randomly chosen, and their contents were emptied into the
truck.

e After collecting the required samples, waste trucks from all sectors were brought to location for
sorting and analysis.

e Total amount of sample collected waste in one truck was analysed.

e All samples were manually sorted, according to provided waste catalogue.

After discharging the waste load on the discharging area (either paved floor or plastic membrane), where
mixing with other waste cannot take place, the waste bags were opened, the waste released from the
bags and then mixed thoroughly. To facilitate the sorting, a representative sub-sample of about 300 kg was
selected from the mixed waste using the coning and quartering technique. The sorting categories are
defined clearly and are explained to the sorting staff.

After sorting, the weight and volume of each fraction were measured, and the share in the total subsample
determined. After this procedure, the residual wastes were disposed of in the landfill.

The structure of waste separation categories is presented below:

Table 4-2: Waste separation categories
| Waste category Examples

Garden Waste Cut grass, weeds, flowers, twigs, branches, leaves, remnants of hedges etc.
Other Biodegradable waste  Food waste - all kinds (bread, meat, vegetables, fruits, pastries...),
Old newspapers, advertisements on paper, envelopes, computer prints,

Paper diaries, posters, books, notebooks, bus tickets, receipts, letters etc.
Cardboard All kinds of cardboard boxes, electrical equipment packaging, food
packaging, beer packaging carton, boxes of biscuits, toys, flat card etc.
Composite Materials Carton of yogurt, milk, juice, cream etc.
Glass Bottles (wine, beer, spirits, mineral water, juices, etc.), jars (for pickles,

jams, etc.), flat glass, light bulbs, mirrors etc.
Ferrous metal packaging and Canned food (sardines, pasta, canned meat), tools, metal car parts, kitchen
other accessories, items of iron etc.
Aluminum (non-ferrous) .
. Beverage cans (beer, coca-cola, energy drinks) etc.
metal packaging and other

Bottles made of polyethylene terephthalate (PET) for water, soft drinks,

PET Bottles S
beer, oil, vinegar, etc.
Other Plastic packaging Plastic packaging for milk, juice, water bottles, yogurt containers,
waste margarine tubs, take away containers, soft drinks, plates, etc.
B -
Plastic bags ags from stores, garbage bags, plastic bags (black, green, gray), bags of

chips, sandwich bags, bags of frozen vegetables, bags of cookies, etc.
"Plastic toys, rulers, pencils, toilet lids, toothbrushes, plastic boxes, cleaning

Other plastic/Hard plasti
er plastic/Hard plastic supplies, Flower pots etc.
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Waste category Examples
Natural and man-made fibres: clothing made of natural fibres (cotton,

Textile L
wool, flax) and synthetic fibres (pants, socks, canvas bag, canvas) etc.
Diapers Baby diapers, sanitary diapers, sanitary napkins etc.
Construction and demolition . .
. Waste generated as a result of construction works (bricks, stones, etc.)
material
WEEE All kinds of discarded electrical and/or electronic equipment or its

components
Waste materials generated at health care facilities (blood-soaked

Medical Waste . .
bandages, discarded needles, culture dishes and other glassware, etc.)

Leather Leather clothing, wallets, belts, shoes, bags, leather balls etc.
Wood All wooden items, wooden packaging, parts of furniture etc. except garden
waste

Other special waste streams

.. Other special waste streams that are not in this table such as car tires, etc.
(Elastic - tires etc)

All waste residues, which undergo the last of the 10mm sieve - soil, dust,

Fine elements <10mm
ash, sand, glass fragments, etc.

Results
The Quality Analysis Survey in Southwest Region was performed in different sampling areas in the

periods of June 2016 and October 2016 in the following municipalities: Kichevo, Ohrid, Struga, Debar,
Centar Zhupa and Makedonski Brod.

For the municipalities that no measurements took place, assumptions concerning their composition
analysis have been made, based on their geomorghological and population characteristics. No
measurements took place in the Municipalities of Vevchani, Debarca and Plasnica. These Municipalities
have similar geomorphological and population characteristics with the Municipality of Centar Zhupa
regarding the rural sector. For that reason, data measurements of the waste morphological composition
have been used for the aforementioned municipalities. Detailed information is provided in the Annex Il
“Morphological Composition of Waste” of the Assessment report of the Region.

The following table illustrates the average morphological waste composition for each Municipality of
Southwest region.

Table 4-3: Average waste composition for each municipality of Southwest region

Makedonski

Waste category Centar Debar Debartsa Kichevo Ohrid Plasnica Struga Vevchani
Zhupa Brod
Garden Waste 16.64% | 13.04%  16.64% | 20.21% 22.90% 18.78% = 16.64% | 4.30% | 16.64%
Other ijsiiradab'e 32.67% @ 36.65% @ 32.67% | 25.15% 31.16% 2843% | 32.67% @ 3551%  32.67%
Paper 0.81% | 2.39% 0.81% 3.15% 1.76% 413%  0.81% | 4.33% 0.81%
Cardboard 6.29% | 6.11% 6.29% 2.83% 2.82% 6.28% = 6.29% | 7.00% 6.29%
Glass 1.58% | 3.29% 1.58% 6.94% 2.42% 3.50% = 1.58% | 6.41% 1.58%
pacizrgricr)\L:aTj?tlher 1.14% | 1.34% 1.14% 1.89% 0.47% 1.87% @ 1.14% = 1.34% 1.14%
Aluminum (non-
ferrous) metal 0.89% = 1.18% 0.89% 0.58% 0.51% 0.94% = 0.89% | 1.44% 0.89%
packaging and other
Composite Materials 1.05% | 2.35% 1.05% 1.66% 1.16% 145% = 1.05% | 121% 1.05%
Other P'f;g'stzaCkag'”g 0.63% | 1.49% 0.63% 1.56% 0.83% 204% = 0.63% @ 1.81% 0.63%
Plastic bags 287% | 4.95% 2.87% 3.42% 4.37% 7.59% = 2.87% | 9.53% 2.87%
PET Bottles 3.10% | 3.22% 3.10% 2.94% 1.03% 3.77% | 3.10% @ 2.41% 3.10%
Other plastic/Hard 152% | 2.23% 1.52% 1.59% 3.84% 229% = 152% | 2.75% 1.52%
An EU funded project implemented by ENVIROPLAN S.A.
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Mak ki
Waste category ;E:;aar Debar Debartsa Kichevo d Ber(i?jns ! Ohrid Plasnica Struga Vevchani
plastic
Textile 10.53% 5.10% 10.53% 7.28% 2.70% 4.68% 10.53% 7.70% 10.53%
Leather 0.39% 0.22% 0.39% 1.23% 0.73% 1.82% 0.39% 1.31% 0.39%
Diapers 16.30% 11.96% 16.30% 14.43% 6.75% 7.45% 16.30% 6.64% 16.30%
Wood 1.58% 1.61% 1.58% 0.96% 1.68% 1.34% 1.58% 0.39% 1.58%
dg;r;?tri‘::;gfe”r?al 0.06% | 136% | 0.06% 0.53% 8.83% 091%  0.06% | 1.50% 0.06%
WEEE 0.21% 0.55% 0.21% 0.76% 0.09% 0.43% 0.21% 1.16% 0.21%
Medical Waste 1.20% 0.09% 1.20% 1.40% 0.39% 0.33% 1.20% 0.44% 1.20%
Other special waste
streams (Elastic-tyres 0.02% 0.09% 0.02% 0.21% 0.47% 0.79% 0.02% 0.23% 0.02%
etc.)
Fine elements <10mm 0.50% 0.78% 0.50% 1.28% 5.11% 1.19% 0.50% 2.59% 0.50%
TOTAL 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

Overall data of waste composition at regional level

The average waste composition in the region has been calculated, and presented in the following table.
Analytical calculations are shown in Annex Il of Assessment Report of Southwest Region.

Table 4-4: Weighted average morphological waste composition for Southwest region

Waste category

Average Mass share

Garden Waste 14.26%
Other Biodegradable waste 30.88%
Paper 6.99%
Cardboard 5.49%
Glass 5.04%
Ferrous metal packaging and other 1.57%
Aluminum (non-ferrous) metal packaging and other 1.00%
Composite Materials 1.48%
Other Plastic packaging waste 1.64%
Plastic bags 6.35%
PET Bottles 2.96%
Other plastic/Hard plastic 2.22%
Textile 6.72%
Leather 1.22%
Diapers 6.60%
Wood 1.02%
Construction and demolition material 1.18%
WEEE 0.72%
Medical Waste 0.69%
Other special waste streams (Elastic-tires, etc.) 0.33%
Fine elements <10mm 1.65%

TOTAL 100.00%
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Figure 4-2: Weighted average waste composition for Southwest region

TOTAL COMPOSITION SOUTHWEST REGION = Garden waste
= Other biodegradable waste
Paper
= Cardboard
= Glass
Metals (ferrous)
= Aluminum (non-ferrous)
= Composite Materials
= Plastic packaging waste
= Plastic bags
u PET bottles
= Other plastic
= Textile
= Leather
Diapers

= Wood

Construction and demolition material
WEEE
= Hazardous materials (Medical waste)
m Other special waste streams (Elastic -

tyres etc)
Fine fraction (<10 mm)

4.2 Future waste generation forecast

In municipal environmental management, it is very important to be able to forecast the amount of
municipal solid wastes generated. This information is needed not only to formulate environmental
standards and assess environmental impacts of the wastes, but also to evaluate the potential quantity of
re-usable energy and material resources in wastes. Accurate data of quantities of municipal solid waste
generated and collected are of critical importance in selecting specific equipment and in designing
treatment facilities and disposal facilities. Also they can be used for budget preparation and operation
optimization. The data on solid waste quantity are also an essential foundation for environmental
economy programs and can greatly influence final environmental management targets and strategy.

4.2.1 Current generated quantities of MSW — Quantitative waste analysis

The collected data about the total mass of generated waste was carried out by weighing the mass of
fully — loaded garbage trucks which collect waste in the territory of a municipality. The mass of fully —
loaded trucks was weighed using a weighbridge of a utility company or other business entities in the
territory of local self — government unit where the produced is performed.

The municipal waste quantities were weighed during a period of one week. The procedure included
standard circumstances.

An EU funded project implemented by ENVIROPLAN S.A.
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Public utility companies provided all necessary conditions for implementation of quantitative analysis
(weighbridge, supervision over the weighing procedure, result recording, etc.).

In order to calculate the produced waste for each Municipality of Region the following steps have been
followed:

e The waste which produced from seasonal population have been estimated taking into
consideration the assumption that an average tourist in Europe generates approximately 1,2 kg
of waste per bed night (CREM, 2000).

e Segregation of the quantity of collected waste which derived from permanent and from
seasonal population has been done.

e The percentage of collection coverage regarding household waste and commercial waste for
each municipality has been estimated taking into consideration data from Questionnaires.

The obtained results for each municipality are presented analytically in the Assessment Report of the
Region and are summarized in the following tables.

Kichevo Municipality

The actual waste quantity measurements took place in Kichevo Municipality from 09-15 May 2016. The
data is summarized in the following table.

Table 4-5: Waste weighting (t) in Kichevo Municipality for the period 09 — 15 May 2016

Vehicle Date of measurements (Municipal waste, t)
type 9/5/16 | 10/5/16 | 11/5/16 | 12/5/16 | 13/5/16 | 14/5/16 | 15/5/16 | Total

Press

container 26.7 26.8 25.2 22.3 22.0 13.0 12.3 148.2
Open

truck 3.2 5.0 2.5 3.0 2.6 0.0 0.0 16.3
Tractor 4.2 2.2 2.9 1.4 1.8 0.0 0.0 124
Total 34.0 34.1 30.6 26.6 26.4 13.0 12.3 176.9

During the period of measurements, a total 176.9 t of waste were collected and the annual collected
waste has been calculated to 9,199 t. The following table presents the calculation of the waste
generation rate (kg/cap/y).

Table 4-6: Waste Generation Rate (kg/cap/y) for Kichevo Municipality

Permanent population of Kichevo Municipality (2016) 57,088
Urban population 32,065
Rural population 25,024
Collection coverage for house premises % (Source questionnaires)
Urban population 100%
Rural population 30%
Weighted collection coverage for house premises % 69.3%
Collection coverage for commercial premises % 100%
(Source questionnaires)
Generated Waste from Seasonal Population (t)
Total annual generation for tourists, 2016(t/y) 11
Number of tourists overnight, 2016 9,543
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"Waste Generation for tourists (kg/night)"

Collected municipal waste (t)

Total collected municipal waste (permanent population) (t)

Collected waste derived from house premises (t)

74% of the total collected waste (source questionnaires)
Collected waste derived from industrial premises (t)
26% of the total collected waste (source questionnaires)

Generated municipal waste from permanent population (t)
Total Generated municipal waste (t)

Produced waste derived from house premises (t)

Produced waste derived from industrial premises (t)

Waste Generation Rate
(kg/ca/year)

Division of waste generation rate for urban and rural population
Total Generated municipal waste (t)

Generated municipal waste (t) (urban areas)

Generated municipal waste (t) (rural areas)

Waste Generation Rate (kg/ca/year) for urban areas

Waste Generation Rate (kg/ca/year) for rural areas

Waste Generation Rate

1.2

9,187
6,799

2,389

12,197
9,808
2,389

214

12,197
7,479
4,718

233
189

214

(kg/ca/year)

Ohrid Municipality

The actual waste quantity measurements took place in Ohrid Municipality from 09-15 May 2016. The

data is summarized in the following table.

Table 4-7: Waste weighting (t) in Ohrid Municipality for the period 09 — 15 May 2016

Vehicle Date of measurements (Municipal waste, t) _
type 9/5/16 | 10/5/16 | 11/5/16 | 12/5/16 | 13/5/16 | 14/5/16 | 15/5/16
Press
container 60.9 86.4 57.9 54.6 61.6 41.3 22.8 386
Total 60.9 86.4 57.9 54.6 61.6 41.3 22.8 386

During the period of measurements a total 386 t of waste were collected and the annual collected waste
has been calculated to 20,047 t. The following table presents the calculation of the waste generation

rate (kg/cap/y).

Table 4-8: Waste Generation Rate (Kg/cap/y) for Ohrid Municipality

Permanent population of Ohrid Municipality (2016) 52,257
Urban population 40,648
Rural population 11,609
Collection coverage for house premises % (Source questionnaires)
Urban population 100%
Rural population 100%
Weighted collection coverage for house premises % 100%
An EU funded project implemented by ENVIROPLAN S.A.
and its consortium partners 4-9
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Collection coverage for commercial premises % 100%
(Source questionnaires)
Generated Waste from Seasonal Population (t)
Total annual generation for tourists, 2016(t/y) 1,161
Number of tourists overnight, 2016 967,170
"Waste Generation for tourists (kg/night)" 1.2
Collected municipal waste (t)
Total collected municipal waste (permanent population) (t) 18,886
Collected waste derived from house premises (t) 17,942
95% of the total collected waste (source questionnaires)
Collected waste derived from industrial premises (t) 944
5% of the total collected waste (source questionnaires)
Generated municipal waste from permanent population (t)
Total Generated municipal waste (t) 18,886
Produced waste derived from house premises (t) 17,942
Produced waste derived from industrial premises (t) 944
Waste Generation Rate 361
(kg/ca/year)
Division of waste generation rate for urban and rural population
Total Generated municipal waste (t) 18,886
Generated municipal waste (t) (urban areas) 15,344
Generated municipal waste (t) (rural areas) 3,542
Waste Generation Rate (kg/ca/year) for urban areas 377
Waste Generation Rate (kg/ca/year) for rural areas 305
Waste Generation Rate 361

(kg/ca/year)

Debar Municipality
The actual waste quantity measurements took place in Debar Municipality from 09-15 May 2016. The

data is summarized in the following table.

Table 4-9: Waste weighting (t) in Debar Municipality for the period 09 — 15 May 2016

. Date of measurements (Municipal waste, t)
Vehicle type Total
9/5/16 | 10/5/16 | 11/5/16 | 12/5/16 | 13/5/16 | 14/5/16 | 15/5/16
Press container 11.5 9.8 5.1 8.8 9.2 0.0 5.8 50.1
Tractor 12.4 13.1 5.1 12.5 11.8 3.9 2.0 60.7
Total 23.8 23.0 10.1 21.3 21.1 3.9 7.7 110.8

During the period of measurements a total 110.8 t of waste were collected and the annual collected
waste has been calculated to 5,763 t. The following table presents the calculation of the waste
generation rate (kg/cap/y).

Table 4-10: Waste Generation Rate (Kg/cap/y) for Debar Municipality

Permanent population of Debar Municipality (2016) 20,630
Urban population 15,396
Rural population 5,234
An EU funded project implemented by ENVIROPLAN S.A.
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Collection coverage for house premises % (Source questionnaires)

Urban population 100%
Rural population 15%

Weighted collection coverage for house premises % 78,4%
Collection coverage for commercial premises % 100%
(Source questionnaires)
Generated Waste from Seasonal Population (t)
Total annual generation for tourists, 2016(t/y) 246
Number of tourists overnight, 2016 205,272
"Waste Generation for tourists (kg/night)" 1.2
Collected municipal waste (t)
Total collected municipal waste (permanent population) (t) 5,517
Collected waste derived from house premises (t) 3,586
65% of the total collected waste (source questionnaires)
Collected waste derived from industrial premises (t) 1,931
35% of the total collected waste (source questionnaires)
Generated municipal waste from permanent population (t)
Total Generated municipal waste (t) 6,503
Produced waste derived from house premises (t) 4,572
Produced waste derived from industrial premises (t) 1,931
Waste Generation Rate 315
(kg/ca/year)
Division of waste generation rate for urban and rural population
Total Generated municipal waste (t) 6,503
Generated municipal waste (t) (urban areas) 5,101
Generated municipal waste (t) (rural areas) 1,402
Waste Generation Rate (kg/ca/year) for urban areas 331
Waste Generation Rate (kg/ca/year) for rural areas 268
Waste Generation Rate 315

(kg/ca/year)

Struga Municipality
The actual waste quantity measurements took place in Struga Municipality from 09-15 May 2016. The

data is summarized in the following table.

Table 4-11: Waste weighting (t) in Struga Municipality for the period 09— 15May 2016

Date of measurements (Municipal waste, t)
Vehicle type Total
9/5/16 | 10/5/16 | 11/5/16 | 12/5/16 | 13/5/16 | 14/5/16 | 15/5/16
Press container 28.2 9.7 24.0 27.2 17.4 3.2 30.2 139.88
Open truck 5.3 1.2 6.1 2.7 2.0 0.0 1.1 18.56
Tractor 5.9 0.0 0.0 2.6 2.5 0.0 0.0 11.08
Total 39.5 10.9 30.1 32.5 22.0 3.2 31.3 169.52

During the period of measurements a total 169.52 t of waste were collected and the annual collected
waste has been calculated to 8,815 t. The following table presents the calculation of the waste
generation rate (kg/cap/y).
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Table 4-12: Waste Generation Rate (Kg/cap/y) for Struga Municipality

Permanent population of Struga Municipality (2016)
Urban population
Rural population
Collection coverage for house premises % (Source questionnaires)

Urban population
Rural population
Weighted collection coverage for house premises %
Collection coverage for commercial premises %
(Source questionnaires)

Generated Waste from Seasonal Population (t)
Total annual generation for tourists, 2016(t/y)
Number of tourists overnight, 2016

"Waste Generation for tourists (kg/night)"

Collected municipal waste (t)

Total collected municipal waste (permanent population) (t)
Collected waste derived from house premises (t)

90% of the total collected waste (source questionnaires)

Collected waste derived from industrial premises (t)
10% of the total collected waste (source questionnaires)

Generated municipal waste from permanent population (t)
Total Generated municipal waste (t)

Produced waste derived from house premises (t)

Produced waste derived from industrial premises (t)

Waste Generation Rate
(kg/ca/year)

Division of waste generation rate for urban and rural population
Total Generated municipal waste (t)

Generated municipal waste (t) (urban areas)

Generated municipal waste (t) (rural areas)

Waste Generation Rate (kg/ca/year) for urban areas

Waste Generation Rate (kg/ca/year) for rural areas

Waste Generation Rate
(kg/ca/year)

65,202
39,065
26,137

100%
30%
71,9%
90%

481
400,857
1.2

8,334
7,501

833

11,352
10,426
926

174

11,352
7,368
3,985

189
152

174

Vevchani Municipality
The actual waste quantity measurements took place in Vevchani Municipality from 09 -13 May 2016.
The data are summarized in the following table.

Table 4-13: Waste weighting (t) in Vevchani Municipality for the period 09 — 13 May 2016

Vehicle Date of measurements (Municipal waste, t) Total
type 9/s5/16 | 10/5/16 | 11/5/16 | 12/5/16 | 13/5/16
Press
container 1.9 1.5 1.6 1.3 1.7 8.0
Total 1.9 1.5 1.6 1.3 1.7 8.0
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During the period of measurements a total 8 t of waste were collected and the annual collected waste
has been calculated to 416 t. The following table presents the calculation of the waste generation rate

(kg/cap/y).

Table 4-14: Waste Generation Rate (Kg/cap/y) for Vevchani Municipality

Permanent population of Vevchani Municipality (2016) 2,449
Urban population 0
Rural population 2,449

Collection coverage for house premises % (Source questionnaires)
Urban population -

Rural population 100%
Weighted collection coverage for house premises % 100%
Collection coverage for commercial premises % 100%
(Source questionnaires)
Collected municipal waste (t)
Total collected municipal waste (permanent population) (t) 417
Collected waste derived from house premises (t) 375
90% of the total collected waste (source questionnaires)
Collected waste derived from industrial premises (t) 42
10% of the total collected waste (source questionnaires)
Total Generated municipal waste (t) 417
Produced waste derived from house premises (t) 375
Produced waste derived from industrial premises (t) 42
Waste Generation Rate 170
(kg/ca/year)
Division of waste generation rate for urban and rural population
Total Generated municipal waste (t) 417
Generated municipal waste (t) (urban areas) 0
Generated municipal waste (t) (rural areas) 417
Waste Generation Rate (kg/ca/year) for urban areas 0
Waste Generation Rate (kg/ca/year) for rural areas 170
Waste Generation Rate 170

(kg/ca/year)

Centar Zhupa Municipality
The actual waste quantity measurements took place in Centar Zhupa Municipality on 10" and 13" of
May 2016. The data is summarized in the following table

Table 4-15: Waste weighting (t) in Centar Zhupa Municipality for the period 10, 13 May

2016
. Date of measurements
Vehicle . .
— (Municipal waste, t) Total
P 10/5/16 13/5/16

Press

container 2.2 4.1 6.4
Total 2.2 4.1 6.4
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During the period of measurements a total 6.4t of waste were collected and the annual collected waste
has been calculated to 332t. The following table presents the calculation of the waste generation rate

(kg/cap/y).

Table 4-16: Waste Generation Rate (Kg/cap/y) for Centar Zhupa Municipality

Permanent population of Centar Zhupa Municipality (2016) 6,995
Urban population 0
Rural population 6,995
Collection coverage for house premises % (Source questionnaires)
Urban population 30%
Rural population 30%
Weighted collection coverage for house premises % 30%
Collection coverage for commercial premises % 25%
(Source questionnaires)
Generated Waste from Seasonal Population (t)
Total annual generation for tourists, 2016(t/y) 75
Number of tourists overnight, 2016 62,641
"Waste Generation for tourists (kg/night)" 1.2
Collected municipal waste (t)
Total collected municipal waste (permanent population) (t) 257
Collected waste derived from house premises (t) 231
90% of the total collected waste (source questionnaires)
Collected waste derived from industrial premises (t) 26
10% of the total collected waste (source questionnaires)
Generated municipal waste from permanent population (t)
Total Generated municipal waste (t) 872
Produced waste derived from house premises (t) 770
Produced waste derived from industrial premises (t) 102
Waste Generation Rate 125
(kg/ca/year)
Division of waste generation rate for urban and rural population
Total Generated municipal waste (t) 872
Generated municipal waste (t) (urban areas) 0
Generated municipal waste (t) (rural areas) 872
Waste Generation Rate (kg/ca/year) for urban areas 0
Waste Generation Rate (kg/ca/year) for rural areas 125
Waste Generation Rate 125

(kg/ca/year)

Debarca Municipality

The actual waste quantity measurements took place in Debarca Municipality on 12 of May 2016. The
data is presented in the following table:
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Table 4-17: Waste weighting (t) in Debarca Municipality on 12 May 2016

Date of measurements
Vehicle type (Municipal waste, t) Total
12/5/16
Press
container 8.26 8.26
Total 8.26 8.26

During the period of measurements a total 8.26 t of waste were collected and the annual collected
waste has been calculated to 430 t. The following table presents the calculation of the waste generation

rate (kg/cap/y).

Table 4-18: Waste Generation Rate (Kg/cap/y) for Debarca Municipality

Permanent population of Debarca Municipality (2016)

Collection coverage for house premises % (Source questionnaires)

Weighted collection coverage for house premises %

Collection coverage for commercial premises %

(Source questionnaires)

Collected municipal waste (t)

Total collected municipal waste (permanent population) (t)

Collected waste derived from house premises (t)

70% of the total collected waste (source questionnaires)
Collected waste derived from industrial premises (t)
30% of the total collected waste (source questionnaires)

Generated municipal waste from permanent population (t)

Total Generated municipal waste (t)

Produced waste derived from house premises (t)
Produced waste derived from industrial premises (t)

Waste Generation Rate
(kg/ca/year)

Division of waste generation rate for urban and rural population

Total Generated municipal waste (t)

Generated municipal waste (t) (urban areas)
Generated municipal waste (t) (rural areas)

Waste Generation Rate (kg/ca/year) for urban areas
Waste Generation Rate (kg/ca/year) for rural areas

Waste Generation Rate
(kg/ca/year)

Makedonski Brod Municipality

Urban population
Rural population

Urban population
Rural population

4,066
0
4,066

80%
80%
30%

429
301

128

805
376
429

198

805

805

198
198

The actual waste quantity measurements took place in Makedonski Brod Municipality from 09-13 May
2016. The data is summarized in the following table.
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Table 4-19: Waste weighting (t) in Makedonski Brod Municipality for the period 09 — 13 May 2016

. Date of measurements (Municipal waste, t)
Vehicle type Total
9/5/16 10/5/16 | 11/5/16 | 12/5/16 | 13/5/16
Press container 4.0 3.3 2.9 0.0 4.5 14.7
Tractor 2.3 1.1 1.7 2.3 0.7 8.1
Total 6.3 4.4 4.6 23 5.2 22.8

During the period of measurements a total 22.8 t of waste were collected and the annual collected
waste has been calculated to 1,186 t. The following table presents the calculation of the waste
generation rate (kg/cap/y).

Table 4-20: Waste Generation Rate (Kg/cap/y) for Makedonski Brod Municipality

Permanent population of Makedonski Brod Municipality (2016) 6,328
Urban population 3,324
Rural population 3,004
Collection coverage for house premises % (Source questionnaires)
Urban population 100%
Rural population 30%
Weighted collection coverage for house premises % 66,8
Collection coverage for commercial premises % 100%
(Source questionnaires)
Collected municipal waste (t)
Total collected municipal waste (permanent population) (t) 1,186
Collected waste derived from house premises (t) 1,067
90% of the total collected waste (source questionnaires)
Collected waste derived from industrial premises (t) 119
10% of the total collected waste (source questionnaires)
Generated municipal waste from permanent population (t)
Total Generated municipal waste (t) 1,717
Produced waste derived from house premises (t) 1,598
Produced waste derived from industrial premises (t) 119
Waste Generation Rate 271
(kg/ca/year)
Division of waste generation rate for urban and rural population
Total Generated municipal waste (t) 1,717
Generated municipal waste (t) (urban areas) 992
Generated municipal waste (t) (rural areas) 725
Waste Generation Rate (kg/ca/year) for urban areas 298
Waste Generation Rate (kg/ca/year) for rural areas 241
Waste Generation Rate 271

(kg/ca/year)

Plasnica Municipality
The actual waste quantity measurements took place in Plasnica Municipality from 09-13 May 2016. The
data is summarized in the following table:
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Table 4-21: Waste weighting (t) in Plasnica Municipality for the period 09 — 13 May 2016

. Date of measurements (Municipal waste, t)
Vehicle type Total
9/5/16 | 10/5/16 | 11/5/16 | 12/5/16 | 13/5/16
Open truck 2.48 2.44 2.47 2.48 2.41 12.28
Total 2.48 2.44 2.47 2.48 2.41 12.28

During the period of measurements a total 12.3 t of waste were collected and the annual collected
waste has been calculated to 638 t. The following table presents the calculation of the waste generation

rate (kg/cap/y).

Table 4-22: Waste Generation Rate (Kg/cap/y) for Plasnica Municipality

Permanent population of Plasnica Municipality (2016)
Urban population
Rural population
Collection coverage for house premises % (Source questionnaires)
Urban population
Rural population
Weighted collection coverage for house premises %

Collection coverage for commercial premises %
(Source questionnaires)

Collected municipal waste (t)
Total collected municipal waste (permanent population) (t)

Collected waste derived from house premises (t)

90% of the total collected waste (source questionnaires)
Collected waste derived from industrial premises (t)
10% of the total collected waste (source questionnaires)

Generated municipal waste from permanent population (t)
Total Generated municipal waste (t)

Produced waste derived from house premises (t)

Produced waste derived from industrial premises (t)

Waste Generation Rate
(kg/ca/year)

Division of waste generation rate for urban and rural population
Total Generated municipal waste (t)

Generated municipal waste (t) (urban areas)

Generated municipal waste (t) (rural areas)

Waste Generation Rate (kg/ca/year) for urban areas

Waste Generation Rate (kg/ca/year) for rural areas

Waste Generation Rate
(kg/ca/year)

Overall data at regional level

4,848

4,848

40%
40%
100%

638
575

64

1,500
1,436
64

309

1,500

1,500

309
309

The measurements of waste quantities took place in the Municipalities of Southwest Region from 9" of
May 2016 till 15"0f May 2016. The actual measured waste quantities per day are summarized in the
following table.
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Table 4-23: Measured waste quantities (in t) in the municipalities of Southwest Region, 09 — 15 May

2016
MON TUE WED THR FRI SAT SUN Total
Kichevo 34.0 34.1 30.6 26.6 26.4 13.0 12.3 177.0
Ohrid 60.9 86.4 57.9 54.6 61.6 41.3 22.8 385.5
Debarca - - - 8.3 - - - 8.3
Struga 39.5 10.9 30.1 32.5 22.0 3.2 31.3 169.5
Vevchani 1.9 15 1.6 13 1.7 - - 8.0
Centar Zhupa - 2.2 - - 4.1 - - 6.3
Debar 23.8 23.0 10.1 21.3 21.1 3.9 7.7 110.9
Ma';:‘;"s” 6.3 4.4 4.6 2.3 5.2 - - rog
Plasnica 2.5 2.4 2.5 2.5 2.4 - - 12.3
Waste (t) 169.0 164.9 137.3 149.3 144.5 61.3 74.2 900.5

During the period of measurements 901 t of waste were collected and the annual waste collected has
been calculated to 46,852 t. The following table presents the calculation of the waste generation rate

(kg/ca/year).

The following table presents an overview of main calculations for annual produced quantities of

municipal waste in Southwest Region, without the contribution of waste from seasonal population.
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Table 4-24: Overview of produced waste data for permanent population in the municipalities of Southwest Region

Municipalities Weekly Permanent Collected Generated waste Generated Collection Waste Waste
(Southwest measurements for Population Waste, 2016 from permanent Waste, 2016 coverage % generation generation
Region) permanent 2016 (t) population (t) (kg) (kg/ca/yr) (kg/ca/d)
population (t)
(1) (2) (3)=(1)*s52 (4) (5) (6)=(3)/(4)
Kichevo 176.67 57,088 9,187 12,197 12,196,767 75% 214 0.59
Ohrid 363.19 52,257 18,886 18,886 18,886,463 100% 361 0.99
Debar 106.1 2,063 5,517 6,503 6,502,782 85% 315 0.86
Struga 160.27 65,202 8,334 11,352 11,352,311 73% 174 0.48
Vevchani 8.02 2,449 417 417 417,040 100% 170 0.47
Centar Zhupa 4.94 6,995 257 872 872,409 29% 125 0.34
Debartsa 8.25 4,066 429 805 804,960 53% 198 0.54
Makedonski Brod 22.81 6,328 1,186 1,717 1,716,587 69% 271 0.74
Plasnica 12.27 4,848 638 1,500 1,500,249 43% 309 0.85
TOTAL 862.52 219,863 44,852 54,250 54,249,541 83% 247 0.68
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Table 4-25: Overview of waste data in the municipalities of Southwest Region

Population . WaSt? Generated | Generated Total Total )
s . . Equivalent Waste generation Weighted
Municipalities Estimation Number . waste from | waste from | Generated Collected

: Seasonal Generation for . Waste

(Southwest 2016 of tourists X ) permanent tourists, waste, waste, Coverage X
. . X population | for tourists | permanent . generation

Region) (Project nights . . population, 2016, 2016 2016
team) 2016 (kg/night) population 2016 (t) t) ) ) (kg/caly)
(kg/ca/yr)

Kichevo 57,088 9,543 26 1.2 214 12,197 11 12,208 9,199 75% 214
Ohrid 52,257 96,717 2650 1.2 361 18,886 1,161 20,047 20,047 100% 365
Debar 2,063 205,272 562 1.2 315 6,503 246 6,749 5,763 85% 318
Struga 65,202 400,857 1,098 1.2 174 11,352 481 11,833 8,815 74% 178
Vevchani 2,449 - - 1.2 170 417 - 417 417 100% 170
Centar Zhupa 6,995 62,641 172 1.2 125 872 75 948 332 35% 125
Debartsa 4,066 - - 1.2 198 805 - 805 429 53% 198
Ma';eri‘;”s'" 6,328 ; ; 12 271 1,717 - 1,717 1,186 69% 271
Plasnica 4,848 - - 1.2 309 1,500 - 1,500 638 43% 309

TOTAL 219,863 1,645,483 4,508 1.2 247 54,250 1,975 56,224 46,826 83% 251
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Figure 4-3: Waste production (kg/ca/yr) in the municipalities of Southwest Region
(Source: Calculations)
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Figure 4-4: Participation of the municipalities of Southwest Region in regional waste production from
permanent and seasonal population
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As shown in the figure 4-4, Ohrid Municipality covers the 36% of the overall waste production in
Southwest Region and is followed by Kichevo Municipality (22%). The average waste production per
capita of the Southwest Region is 247 kg/capita/yr.
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4.2.2 Future generated quantities of MSW

Future generated rate of the permanent population

The following four proposed scenarios for the projection of the Waste Generation Rate (WGR) of the
permanent population have been examined, based on the National Waste Management Plan 2009-
2015.

e Scenario 1: Zero growth-no growth in per capita generation, waste generation grows
proportionally to population

e Scenario 2: Low growth-in addition to population growth, per capita generation linked to 50% of
growth in GDP, followed by 2% between years 2021-2030.

e Scenario 3: Medium growth-as Scenario 2 but assume GDP growth of 5% for 10 years after EU
membership (projected to be in 2020)

e Scenario 4: High growth-as Scenario 3 but 100% linkage to GDP growth

The scenarios have been quantified in regional level and will be applied per municipality of Southwest
Region. For all these scenarios analytical calculations have been done concerning the produced waste
until year 2046 and graphs were created to illustrate the four scenarios aggregated. Finally scenario 2
has been selected as the more realistic scenario in comparison with scenario 1 and scenario 4.

Scenario 1 (zero growth sc.) is a very theoretical approach which according the international experience
has not been applied in any European country. On the other hand Scenario 4 (high growth sc.) is a
scenario which does not follow prevention and circular economy policies as it is directly connected with
GDP growth. Regarding scenario 3, this is almost the same with scenario 2 and it was examined as it was
proposed in the national waste management plan of RM.

Analytical description for each scenario is presented in Chapter 3 of Regional Waste Management Plan
of Southwest region.

According to the 2™ Scenario which finally was chosen, the % Change in Waste Generation rate is low,
i.e. in addition to population growth, the ‘per capita’ generation is linked to 50% of growth in GDP

(projected at 3% p.a.).

Table 4-26: Change in per capita Waste Generation rate (%) - Scenario 2

Year 2017 2018 2019 2020 2021 - 2030 2021 - 2046
% Change in Waste
Generation rate 1.56% 1.52% 2.94% 2.78% 0.20% per year -
(kg/ca/year)

The waste production forecast for Scenario 2 was calculated as presented in the following table and
diagram:

Table 4-27: Waste Generation rate for permanent population, Scenario 2

WGR for Permanent
Population (kg/ca/year) per
I 2016 2021 2026 2031 2036 2041 2046
year per Municipality in
Southwest Region

Vevchani 170 186 188 189 189 189 189

Vevchani urban 0 0 0 0 0 0 0
Vevchani rural 170 186 188 189 189 189 189
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WGR for Permanent
P°;‘:f:::: |\(/||(fr/| |cca||/o ‘;Ti:;)i:er 2016 2021 2026 2031 2036 2041 2046
Southwest Region
Debar 315 345 349 353 354 354 355
Debar urban 331 362 366 369 369 369 369
Debar rural 268 293 296 298 298 298 298
Debarca 198 216 219 220 220 220 220
Debarca urban 0 0 0 0 0 0 0
Debarca rural 198 216 219 220 220 220 220
Kichevo 214 234 237 240 241 242 243
Kichevo urban 233 255 257 260 260 260 260
Kichevo rural 189 206 208 210 210 210 210
Makedonski Brod 271 297 301 305 306 308 309
Makedonski Brod urban 298 326 329 332 332 332 332
Makedonski Brod rural 241 264 266 268 268 268 268
Ohrid 361 396 400 405 406 407 408
Ohrid urban 377 413 417 420 420 420 420
Ohrid rural 305 333 337 339 339 339 339
Plasnica 309 338 342 344 344 344 344
Plasnica urban 0 0 0 0] 0 0 0
Plasnica rural 309 338 342 344 344 344 344
Struga 174 191 193 195 196 197 198
Struga urban 189 206 208 210 210 210 210
Struga rural 152 167 168 170 170 170 170
Centar Zhupa 125 135 136 137 137 136 136
Centar Zhupa urban 0 0 0 0 0 0 0
Centar Zhupa rural 125 136 138 139 139 139 139
Weighted Average WGR for
Pe’m(“‘k’;‘;::;‘;':‘:;atw" 247 270 274 278 280 282 283
for Southwest Region
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Figure 4-5: Waste Generation Rate projection for permanent population for Scenario 2, per
Municipality

WGR for Permanent Population
(kg/ca/year), per municipality - Scenario 2
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Table 4-28: Total Produced Waste from Permanent Population for the municipalities of Southwest
region (t) for Scenario 2

Year 2016 2021 2026 2031 2036 2041 2046
Vevchani 417 445 430 407 377 347 317
Debar 6,503 7,146 7,256 7,338 7,329 7,282 7,206
Debarca 805 860 831 785 727 669 613
Kichevo 12,197 13,320 13,386 13,356 13,150 12,890 12,592
Makedonski Brod 1,717 1,872 1,877 1,868 1,833 1,792 1,745
Ohrid 18,886 20,775 21,129 21,417 21,436 21,345 21,163
Plasnica 1,500 1,602 1,548 1,463 1,355 1,247 1,142
Struga 11,352 12,414 12,503 12,510 12,355 12,148 11,900
Centar Zhupa 872 932 900 851 788 725 664
Total Produced Waste from

Permanent Population in 54,250 59,366 59,861 59,994 59,349 58,445 57,342
Southwest Region

Future generated waste of the seasonal population

The waste generated from seasonal population has been estimated taking into consideration the
assumption that an average tourist in Europe generates approximately 1.2 kg of waste per bed night
(CREM,2000). Taking into account the overnights’ projection in Southwest region, the Waste Generation
Rate of the seasonal population was considered stable and equal to 438 kg/ca/year for all years within
the examined period of time (2016-2046), and for all municipalities within Southwest region.
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Table 4-29: Total Produced Waste from Seasonal Population for the municipalities of Southwest
region (t) for Scenario 2

Year 2016 2021 2026 2031 2036 2041 2046
Vevchani 0 0 0 0 0 0 0
Debar 246 306 407 512 512 512 512
Debarca 0 0 0 0 0 0 0
Kichevo 11 14 19 24 24 24 24
Makedonski Brod 0 0 0 0 0 0 0
Ohrid 1161 1440 1919 2415 2415 2415 2415
Plasnica 0 0 0 0 0 0 0
Struga 481 597 795 1001 1001 1001 1001
Centar Zhupa 75 93 124 156 156 156 156
Total Produced Waste
f;‘;’:ui‘i?;‘:'::' 1975 2449 3264 4108 4108 4108 4108
Southwest Region

Forecast of Waste Production

Based on the previous calculations, a Forecast of Waste generation for the years 2016-2046 was made,
for each municipality, and accordingly for the whole region. The results are presented in the following
table.

Table 4-30: Forecast of Waste Production for municipalities of Southwest region (t) for Scenario 2

Year 2016 2021 2026 2031 2036 2041 2046
Vevchani 417 445 430 407 377 347 317
Debar 6,749 7,451 7,663 7,851 7,841 7,795 7,718
Debarca 805 860 831 785 727 669 613
Kichevo 12,208 13,335 13,405 13,380 13,173 12,914 12,616
Makedonski Brod 1,717 1,872 1,877 1,868 1,833 1,792 1,745
Ohrid 20,047 22,214 23,048 23,831 23,851 23,759 23,577
Plasnica 1,500 1,602 1,548 1,463 1,355 1,247 1,142
Struga 11,833 13,011 13,298 13,511 13,356 13,148 12,901
Centar Zhupa 948 1,025 1,025 1,007 944 882 820
Total Produced Waste (t)

in Southwest Region 56,224 61,815 63,125 64,103 63,457 62,553 61,450
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5. LEGAL AND REGULATORY FRAMEWORK

5.1 EU WASTE MANAGEMENT POLICY AND DIRECTIVES

Transposition of the EU legislation on waste management into the national legislation framework is
one of the main and priority tasks in the establishing process of the proper waste management
system in the beneficiary country, as well in the accession process to EU. The full transposition of the
Waste Framework Directive shall be carried into the Law on Waste Management within the short-
term schedule as the first priority, as both directives set the basic rules, principles and the structure
for the proper operation of the waste management system. However, the primary legislation shall, in
the best possible manner, incorporate the definitions, main principles, planning, general obligations
like permits and allocation of responsibilities. The Law on Waste Management shall also enact the
mechanisms for reflection of full costs of environmental damage, enacting the mechanisms for
encouraging economic instruments in preference to legislative instruments as the cost recovery
measure, enacting financial mechanisms that enable implementation of the “producer's responsibility
principle” and environmental liability.

Turning waste into a resource is one key to a circular economy. The objectives and targets set in
European legislation have been key drivers to improve waste management, stimulate innovation in
recycling, limit the use of landfilling, and create incentives to change consumer behavior. If we re-
manufacture, reuse and recycle, and if one industry's waste becomes another's raw material,
countries can move to a more circular economy where waste is eliminated and resources are used in
an efficient and sustainable way. Improved waste management also helps to reduce health and
environmental problems, reduce greenhouse gas emissions (directly by cutting emissions from
landfills and indirectly by recycling materials which would otherwise be extracted and processed),
and avoid negative impacts at local level such as landscape deterioration due to landfilling, local
water and air pollution, as well as littering. The European Union's approach to waste management is
based on the "waste hierarchy" which sets the following priority order when shaping waste policy and
managing waste at the operational level: prevention, (preparing for) reuse, recycling, recovery and, as
the least preferred option, disposal (which includes landfilling and incineration without energy
recovery).!

Figure 5-1: Waste hierarchy

Preparing for re-use

Recycling

Other recovery

Disposal

Waste legislation in European Union can be divided in 3 main parts:

! http://ec.europa.eu/environment/waste/index.htm
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1. FRAMEWORK WASTE LEGISLATION

e Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008
on waste and repealing certain Directives (Waste Framework Directive) - The Directive
establishes a legal framework for the treatment of waste in the EU. It sets the basic concepts
and definitions related to waste management and lays down waste management principles for
all other EU legislation related to waste, such as the "polluter pays principle" and the "waste
hierarchy". It sets the framework for waste management in Member States, including the
extended producer’s responsibility.

e Decision 2000/532/EC establishing a list of wastes - This Decision establishes the
classification system for wastes, including a distinction between hazardous and non-hazardous
wastes. It is closely linked to the list of the main characteristics which render waste hazardous
contained in Annex lll to the Waste Framework Directive.

e Regulation (EC) No 1013/2006 of the European Parliament and of the Council of 14 June
2006 on shipments of waste - This Regulation aims at strengthening, simplifying and
specifying the procedures for controlling waste shipments to improve environmental
protection. It sets out a system of control for the movement of waste. The Regulation specifies
the documentation to be provided and the security measures to be taken during
transportation. The system must take into account the principles of self-sufficiency, proximity
of waste for disposal and prior informed consent. This should reduce the risk of waste
shipments not being controlled. The Regulation concerns almost all types of waste shipped,
including national and transit transports, except radioactive waste and a few other types of
waste. It is based on the International Basel Convention.

2. LEGISLATION ON WASTE MANAGEMENT OPERATIONS

e Council Directive 1999/31/EC of 26 April 1999 on the landfill of waste - The Directive is
intended to prevent or reduce the adverse effects of the landfill of waste on the
environment. It defines the different categories of waste (municipal waste, hazardous waste,
non-hazardous waste and inert waste) and applies to all landfills. Landfills are divided into
three classes: landfills for hazardous waste; landfills for non-hazardous waste and landfills for
inert waste. The Directive also defines wastes which are not to be accepted in any landfill and
sets up a system of operating permits for landfill sites.

e Directive 2000/76/EC of the European Parliament and of the Council of 4 December 2000
on the incineration of waste (WID) - The European Union imposes strict operating conditions
and technical requirements on waste incineration plants and waste co-incineration plants to
prevent or reduce air, water and soil pollution caused by the incineration or co-incineration
of waste. The directive requires a permit for incineration and co-incineration plants, and
emission limits are introduced for certain pollutants released to air or to water.

e Directive 2000/59/EC of the European Parliament and of the Council on port reception
facilities for ship-generated waste and cargo residues - It addresses in detail the legal,
financial and practical responsibilities of the different operators involved in delivery of ship-
generated waste and cargo residues in European Union ports. A waste reception and
handling plan must be drawn up in each port following consultations with the relevant
parties, and it must be approved and assessed by the Member States.’

2 http://www.municipalwasteeurope.eu/summary-current-eu-waste-legislation
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3. LEGISLATION ON SPECIFIC WASTE STREAMS

e Council Directive 75/439/EEC of 16 June 1975 on the disposal of waste oils - This directive
deals with the necessary measures which the Member States have to take to ensure the safe
collection and disposal of waste oils. It specifies procedures for recycling waste oils, rules with
regard to stocking waste oils, rules that have to be observed by those who dispose of waste
oils and the responsibilities of Member States towards the European Commission in the
matter of disposal of waste oils.?

e Council Directive 78/176/EEC of 20 February 1978 on titanium dioxide industrial waste —
This Directive regulates that the Member States take steps to ensure that waste-disposal
procedures take due account of human-health and environmental considerations. Member
States must actively encourage waste prevention and recycling and the re-use of waste as
raw materials. Any discharge, dumping, storage, accumulation or injection of waste requires
prior authorization, for a limited but renewable period, by the competent Member State
authority.”*

e Council Directive 96/59/EC of 16 September 1996 on the disposal of polychlorinated
biphenyls and polychlorinated terphenyls (PCB/PCT) — This Directive regulates necessary
measures which Member States must take to ensure that: used PCBs are disposed of; PCBs
and equipment containing PCBs are decontaminated or disposed of. It also regulates that
Inventories must be compiled of equipment with PCB volumes of more than 5 dm3 and that
any equipment which is subject to inventory must be labeled.’

e Council Directive 86/278/EEC of 12 June 1986 on the protection of the environment, and in
particular of the soil, when sewage sludge is used in agriculture - The Directive regulates the
use of sewage sludge in agriculture to prevent harmful effects on soil, vegetation, animals
and humans. In particular it sets maximum values of concentrations of heavy metals and bans
the spreading of sewage sludge when the concentration of certain substances in the soil
exceeds these values. Sludge from small sewage-treatment plants, which treat primarily
domestic waste water, can represent danger to the environment.

e Directive 2006/66/EC of the European Parliament and of the Council of 6 September 2006
on batteries and accumulators and waste batteries and accumulators and repealing
Directive - The Directive prohibits the placing on the market of most batteries and
accumulators with a certain mercury or cadmium content and establishes rules for the
collection, recycling, treatment and disposal of batteries and accumulators. The aim is to cut
the amount of hazardous substances, in particular, mercury, cadmium and lead, dumped in
the environment; this should be done by reducing the use of these substances in batteries
and accumulators and by treating and re-using the amounts that are used.

e European Parliament and Council Directive 94/62/EC of 20 December 1994 on packaging
and packaging waste - The Directive sets out measures and requirements for the prevention
re-use and recovery of packaging wastes in Member States. It seeks to harmonize national
measures concerning the management of packaging and packaging waste to provide a high
level of environmental protection and ensure the functioning of the internal market. Member
States must ensure that packaging placed on the market complies with the essential
requirements.

e Directive 2000/53/EC of the European Parliament and of the Council of 18 September 2000
on end-of-life vehicles - The Directive aims to limit the production of waste arising from end-

® http://www.hdm-stuttgart.de/printing-green/directiv.html#6
* http://europa.eu/legislation_summaries/environment/waste_management/121203_en.htm
> http://europa.eu/legislation_summaries/environment/waste_management/I21201_en.htm
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of-life vehicles and to increase re-use, recycling and recovery of end-of-life vehicles and their
components. The generation of waste from vehicles should be avoided as much as possible.

e Directive 2002/95/EC of the European Parliament and of the Council of 27 January 2003 on
the restriction of the use of certain hazardous substances in electrical and electronic
equipment (ROHS Directive) - This Directive covers the same scope as the WEEE Directive
(except for medical devices and monitoring and control instruments). This Directive requires
the substitution of various heavy metals by other substances in new electrical and electronic
equipment entering the market. Every four years the Commission undertakes an assessment
of the exemptions in order to check whether the exemptions are still justified in light of
technical and scientific progress. Member States are to determine the penalties applicable to
breaches of this Directive. This is a product Directive, not a waste Directive.

e Directive 2012/19/EC of the European Parliament and of the Council of 4 July 2012
on waste electrical and electronic equipment (WEEE Directive) - This Directive aims to
provide incentives to improve the design of electrical and electronic equipment to facilitate
recycling. It was introduced to prevent the generation of electrical and electronic waste and
to promote reuse, recycling and other forms of recovery in order to reduce the quantity of
such waste. It shifts responsibility for WEEE to the producers, giving them the obligation to
recycle electrical and electronic equipment that consumers return to them.

e Directive 2010/75/EU on industrial emissions (IED)° - It concerns the minimization of
pollution from industrial activities, defined in Annex | of the Directive. Operators of these
industrial installations are required to obtain an integrated permit from the authorities in the
EU countries and meet certain basic obligations. ’

5.2 NATIONAL POLICY AND INSTITUTIONAL FRAMEWORK

On a national level, the general waste management policy was established in the Law on
Environment (“Official Gazette” No.53/05, 81/05, 24/07, 159/08, 83/09, 48/10, 124/10, 51/11,
123/12, 93/2013, 44/2015), in the National Environmental Programmes (NEAP 1996/2007) and
particularly in the Law on Waste Management (“Official Gazette” No.68/04, 71/04, 107/07, 102/08,
134/08, 124/10, 08/11, 51/11 and 123/12, 147/13 and 163/13). The Law on Waste Management has
important links to other Laws related to tasks and responsibilities regarding administrative,
organizational and operational issues in waste management, in particular to the Law on the
Environment, which includes basic provisions on environmental permitting, EIA procedure and
greenhouse gas emissions.

The issue related to the management of sludge from urban wastewater treatment is regulated in the
Law on Water. Moreover, separate laws have been adopted for packaging and packaging waste,
WEEE and batteries and accumulators, namely:

e The Law on Packaging and Packaging Waste (2009) (LoPPW) (“Official Gazette” No. 161/09,
17/11, 47/11, 136/11, 6/12 and 163/13),

e the Law on Batteries and Accumulators and Waste Batteries and Accumulators (2010)
(LoBAWBA) (“Official Gazette” No. 140/10, 47/11, 148/11, 39/12 and 163/13),

e the Law on Electric and Electronic Equipment and Waste Electric and Electronic Equipment
(2012) (LoEEEWEEE) (“Official Gazette” No. 6/12 and 163/13)

Secondary legislation based on these laws has been adopted as well

® http://ec.europa.eu/environment/waste/legislation/index.htm
7 http://www.municipalwasteeurope.eu/summary-current-eu-waste-legislation
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Law on Environment (“Official Gazette” No.53/05, 81/05, 24/07, 159/08, 83/09, 48/10,
124/10,51/11, 123/12,93/2013, 44/2015) (LoE)

The national LoE is the framework legal act setting out the main requirements for environmental
protection in the country and regulates the SEA, EIA and Integrated permits being horizontal issues
for all sectors. It contains the fundamental environmental protection principles, which provide a
basis for determining procedures for management of the environment and which are common to all
laws regulating specific environmental media. It also defines the roles and responsibilities of the state
administrative bodies, municipal authorities and legal and physical persons in the implementation of
the legal provisions.

The LoE, which owing to its extension and scope can be almost considered as a Code for the
Environment, replaces the previous Law of 1996 with a completely new approach. The new Law
contains provisions on all sectors covered by EU legislation on the environment transposing it into
national legislation, namely, access to environmental information, public participation in
environmental decision-making, environmental monitoring, procedures for environmental
assessment, integrated pollution, prevention and control, prevention and control of accidents
involving hazardous substances and environmental liability. In addition, the Law contains provisions
with regard to monitoring the work of the local self-government units (LSGU) from the aspects of
LSGU jurisdiction and organizational set-up, particularly that of the inspection authorities. Finally, the
Law also contains the legal basis for adoption of the subsidiary legislation needed to implement the
Law’s provisions and thus necessary for the direct harmonization and implementation of EU
environmental legislation.

Including several aspects of environmental protection in a single Law is definitely a valid approach, as
it helps ensure coherence within the system and facilitate access to legislation for citizen who do not
have to read several documents but can find most of the information in one. The Law is
complemented by and further specified in several thematic rulebooks and by-laws relating to the
different topics covered®.

According to the LoE:
e The waste management plans at national and regional level are subject to obligatory SEA;

e The construction of the elements of the integrated waste management infrastructure
requires following EIA procedures.

o The waste management facilities require ‘A’ - integrated environmental permits (A-
IEP) or ‘B’ - integrated environmental permits (B — IEP).

The installations subject to A-IEP and B-IEP are determined by a Decree of the Council of Ministers of
13 October 2005.

Regarding waste management the activities requiring A-IEP are:

e Installations for the disposal, recovery and/or co-incineration of hazardous waste with a
capacity exceeding 10 tons per day

e Installations for the incineration of communal waste with a capacity exceeding 3 tons per
hour

e Installations for disposal of non-hazardous waste a capacity exceeding 50 tons per day

e Landfills receiving more than 10 tons per day or with a total capacity exceeding 25000 tons,
excluding landfills of inert waste

# United Nations Economic Commission for Europe (2011) “2nd Environmental performance review” Environmental Performance Reviews
Series No. 34
(http://www.unece.org/fileadmin/DAM/env/epr/epr_studies/the former yugoslav_republic of macedonia Il.pdf)
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e Installations for incineration of animal carcases
Installations for managing mining waste

Law on Waste Management (“Official Gazette” No.68/04, 71/04, 107/07, 102/08, 134/08, 124/10,
08/11,51/11,123/12, 147/13 and 163/13) (LoWM)

The legal framework for waste management has been established by the 2004 Law on Waste
Management. Relevant EU directives have been transposed in the Law on Waste Management
(LpWM), also taking into consideration the local conditions. The Law regulates issues concerning the
framework Policy on Waste; on Hazardous Waste; on Landfills; Waste Qils; PCB/ PCT; on Incineration
of Non-hazardous Waste; on Incineration of Hazardous Waste; on Hazardous Substances Containing
Batteries and Accumulators; on Packaging and Packaging of Waste; on End-of life Vehicles; and on
Waste from the Titanium Dioxide Industry. The Law on Waste Management also provides grounds for
the adoption of several secondary legislation acts. The LoWM defines in details the responsibilities
with regards to waste management planning, waste management activities, permitting and licensing
system, rules for specific waste streams, monitoring, data collection and reporting, and financing.

Other main relative laws to waste management are:

e Law on Packaging and Packaging Waste (“Official Gazette” No. 161/09, 17/11, 47/11,
136/11, 6/12 and 163/13)

e Law on Batteries and Accumulators and Waste Batteries and Accumulators (“Official
Gazette” No. 140/10, 47/11, 148/11, 39/12 and 163/13)

e Law on Electric and Electronic Equipment and Waste Electric and Electronic Equipment
(“Official Gazette” No. 6/12 and 163/13) (LoEEEWEEE)

e Law on Communal Activities (1997, as amended)

e Law on the public cleanliness (2008, as amended)

e Law on Market Inspection (2007)

e Law on the Sanitary and Health Inspection (2006, as amended)

The EU recognises seven over-arching principles for waste management, which should be considered
in the waste management plan®:

. Waste Management Hierarchy. Waste management strategies must aim primarily to prevent
the generation of waste and to reduce its harmfulness. Where this is not possible, waste
materials should be reused, recycled or recovered, or used as a source of energy. As a final
resort, waste should be disposed of safely (e.g. by incineration or in landfill sites);

° Self-Sufficiency at Community and, if possible, at Member State level. Member States need to
establish, in co-operation with other Member States an integrated and adequate network of
waste disposal facilities;

. Best Available Technique Not Entailing Excessive Cost (BATNEEC). Emissions from installations
to the environment should be reduced as much as possible and in the most economically
efficient way;

. Proximity. Wastes should be disposed of as close to the source as possible;

. Precautionary Principle. The lack of full scientific certainty should not be used as an excuse for
failing to act. Where there is a credible risk to the environment or human health of acting or
not acting with regard to waste, a cost-effective response to the risk identified should be
pursued;

° Regional Environmental Center, Umweltbundesamt GmbH (2008) Handbook on Implementation of EU Environmental Legislation.
(http://ec.europa.eu/environment/enlarg/handbook/handbook.pdf).
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. Producer Responsibility. Economic operators, and particularly manufacturers of products,
have to be involved in the objective to close the life cycle of substances, components and
products from their production throughout their useful life until they become a waste;

. Polluter pays. Those responsible for generating or for the generation of waste, and
consequent adverse effects on the environment, should be required to pay the costs of
avoiding or alleviating those adverse consequences. A clear example can be seen in the EU
Directive 99/31/EC on landfill of waste, Article 10.

Most of the above principles are incorporated in the Law on Waste Management, for example Article
7 on priorities in waste management, Article 9 on the precautionary principle, Article 10 on the
proximity principle and Article 12 on the polluter-pays. Therefore, the Law incorporates the basic
principles of waste management. Waste management, as a public service, is based on the principle of
service universality (non-discrimination, sustainability, quality and efficiency, transparency, affordable
price and full coverage of the territory).

The Law of the beneficiary country on Waste Management includes the following provisions
concerning preparation of waste management strategies and plans under Section Il:

e Article 15, Planning in waste management
e Article 16, Strategy on Waste Management
e Article 17, Waste Management Plan of the Republic of Macedonia

e Article 18, Waste Management Plans of the Municipalities and the City of Skopje according to
the latest amendment, October 2012

e Article 18-a, Regional Plans
e Article 19, Waste Management Programmes

Distribution of responsibilities for implementation of waste management legislation

The key institution for implementing the national waste management legislation is the Ministry of
Environment and Physical Planning (MoEPP) having the overall responsibility in that respect.

Regarding waste management issues, the Ministry of Economy (MoE), Ministry of Finance and
MOoEPP are responsible for common preparation of several regulations related to packaging and
packaging waste and other end-of-life products. Inspection of the fulfilled requirements related to
the products on the market is the obligation of the State Market Inspectorate (within MoE). The
Ministry of Finance (MoF) plays an important role in decision making/taking and in implementation
of available and effective financial/economic instruments and funds to encourage the development
of waste management, in particular on approval of setting fees/charges/surcharges/earmarked
taxes, management of earmarked funds, and on the cost recovery mechanisms for MSW investments
and executed services. MoF is in charge of the allocation of annual budgets for all Ministries and local
communities, and executes expenditure monitoring, provides co-financing for projects under
international financial support (grants, loans, warranties, etc) and finally, it approves the
appointment of new employees in the State institutions.

The Ministry of Health (MoH) and the MoEPP are obliged to prepare and to adopt regulations as well
as to inspect the implementation of medical waste management. Collection, treatment and final
disposal of animal by-products and survey on active substances for plant protection are the
responsibility of the Ministry of Agriculture, Food and Water Environment (MoAFWE). The Ministry
of Transport and Communication (MTC) is responsible is responsible for International regulations and
required documentation for hauliers transporting dangerous or hazardous goods by road or by
vehicles on ships (ADR licences).
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National Waste Management Strategy (2008 - 2020)

The National Waste Management Strategy of the beneficiary country (2008 - 2020)* defined the
directions and principles of waste management in the country, whereas the National Waste
Management Plan 2009-2015, based on the NWMS, laid out the technical work and timeline needed
to harmonize with the standards of the European Union. The NWMS sets out the following strategic
goals and objectives:

. Harmonisation of the policy and legislation on waste management regarding the political
agreement in the society and requirements of the co-operating economic environment;
. Establishment of effective institutional and organisational arrangements in all phases of

implementation of the new integrated waste management system: planning, permitting,
financing, operating and enforcement;

° Strengthening human resources and capacity in the public and private sector involved in the
establishment process of the waste management system, as well as encouragement and
engagement of knowledge, technical know-how and economic potential available in the
country;

° Introduction of stable financial resources and adequate economic mechanisms to assure the
full cost recovery of providing for the integrated waste management system according to the
"polluter pays" principle and to the maximum effects regarding investment and operational
activities;

° Raising public awareness and awareness of all stakeholders in the society from the viewpoint of
understanding their roles, responsibilities and obligations in the waste management process
and in the protection of the environment in order to accept significant changes of the waste
management practice from collection to the final disposal;

° Establishing the data collection/ information system on the sources, nature, quantities and fate
of waste streams as well as on the facilities for material/ energy recovery and final disposal of
waste and assuring necessary public access;

. Establishing the contemporary technical waste management system which takes into account
different technical options regarding waste avoidance, lowering their hazardous potential and
reduction at sources, material/ energy recovery and utilisation of waste and safe final disposal
of stabilised residues according to “best practicable environmental option” with the aim of
preservation of non-renewable natural resources and minimal emissions and adverse effect of
the waste treatment/ disposal processes on the living and natural environment as well as on
public health;

. Application of efficient and cost-effective techniques for the management of segregated waste
streams by means of private sector participation to achieve a 100% waste collection rate and
optimal level for material/ energy recovery of waste;

. Introduction of landfills for hazardous and non-hazardous waste and other facilities for final
disposal of waste compliant with contemporary standards to prevent the appearance of new
environmental burdens;

° Progressive closing down and/ or remediation of existing municipal dumpsites and/or industrial
“hot-spots” according to the inventory of environmental burdens and corresponding criteria
that particularly take into account adverse effects and risks to the environment, future
utilisation of physical space, costs of rehabilitation, and acceptability by the population.

The basic principles for development of the country’s waste management are defined as follows:

° Solving waste problems at source;
. Separate collection of waste streams:

“http://www.moepp.gov.mk
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o according to their hazardous characteristics;

o according to their point-source or dispersed-source generation; and

o according to the intention of further management, which shall be acceptable from an
environmental and economic aspect.

° Waste utilisation as substitute of natural resources;

. Rational network of treatment and disposal facilities;

. The rationality of space management and preservation of natural and cultural heritage;
. Landfill of the stabilised and low volume waste residues;

° Remediation of contaminated sites -“hot-spots”.

The NWMS introduces the concept of waste management on a regional level. The preparation of the
priority policy and planning documents on establishment and operation of the new regional waste
collection/treatment/disposal system of municipal and other non-hazardous waste is a central part
of actions executed by the waste management unit/department in the first 5 years of the
implementation of the waste management strategy.

According to the NWMS, the Government, in particular MoEPP shall encourage political decisions
and organise the establishment of new regional bodies - enterprises and institutions - to carry out
the tasks leading towards a contemporary regional waste management system, and assist in the
execution of key political, re-organisation, financial, public relation and other operational activities.

It is stated that in order to achieve adequate economic thresholds for management with the
municipal waste and acceptable prices for executed services, the majority of pre-treatment
operations and landfill of residues shall be carried out on the regional level with more than 200000
habitants. The central complex of the infrastructure facilities for the final disposal of residual
municipal waste shall be represented by the network of landfills on the regional level of waste
management, which shall be built, equipped and in operation according to the EU standards on
landfill of waste. Waste management regions shall represent the obligatory association of
communities for the common solving of municipal waste issues; the size of the waste management
regions shall be of such a range that enables the installation of financially optimal economy of scale
of regional or inter-municipality landfills and of other accompanying waste material & energy
recovery and treatment plants.

Regional municipal waste management systems shall represent a link between the state and local
communities and they shall take over the majority of their responsibilities and tasks, like planning,
leading investments, public relations and organisation of other activities related to the municipal
waste management originally addressed to municipalities, on behalf of the joint municipalities and
their inhabitants with the consent or participation of MoEPP. From the administrative/organisational
and financial side, such systems shall be managed by the inter-municipal boards as political
representative bodies of the joint municipalities and of the managing board of the regional waste
management companies (RMWMC) which provide the municipal management operations, collection,
recovery and final disposal services; RMWMC may also function as the central regional agency
carrying out various expert tasks like planning, investments, local regulation, organisation, cost
recovery and financing executed municipal waste management operations and environmental
monitoring.

National Waste Management Plan (2009-2015)

In addition to the Strategy, in 2009 MoEPP adopted the National Waste Management Plan for the
period 2009 - 2015™, which represents an amendment and supplement of the National Waste
Management Plan for the period 2006-2012 as based on the National Waste Management Strategy.

"http://www.moepp.gov.mk/WBStorage/Files/NWMP_2009-2015 %200f%20RM _finaL.pdf
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The National Waste Management Plan has been developed to gradually implement the required
improvements of the present problematic solid waste management system in the country by setting
main goals, objectives and targets in the process of establishing the waste management system, and
by defining the main activities and tasks in the legal, institutional, organizational, technical, and
economic fields in the over six-year period. The purpose of the National Waste Management Plan is
to provide an adequate environmental policy, decision-making framework, economic basis, public
participation and gradual establishment of the technical infrastructure for carrying out waste
management operations in order to implement the waste management system in compliance with EU
legislation and with the EU Sixth Environmental Action Programme (2002-2012), taking into account
its priority in waste management, i.e. the thematic strategy on sustainable use of resources and
thematic strategy on waste prevention and recycling.

The Plan foresees a complex of measures in order to eliminate or mitigate environmental impacts
caused by the existing improper waste management operations, and to carry out the preparation and
implementation of an integral, cost-effective and sustainable waste management system, taking into
account key EU principles of waste management.

The establishment of regional waste management regions to coordinate waste management
activities and operations on behalf of the member municipalities is a key recommendation of the
National Waste Management Plan 2009-2015 (NWMP). The organisational concept of regional
cooperation in waste management is widely established in the EU although there are many
approaches to the specific legal setup, shareholding, decision-making and the division of tasks and
responsibilities for waste management between the regional level and the individual member
municipalities. The involvement of private companies in such organisations can also be found,
although essentially municipal waste management is a public service and public supervision and
control is essential®’.

The amendments to the LoWM established that Regional Waste Management Plans could be
adopted and implemented jointly for several municipalities for establishing a regional integrated
waste management system. The RWMPs have to be approved by MoEPP and adopted by all of the
municipal councils of the municipalities involved and.

It must be noted that according to the Law amending the Law on Waste Management (Official
Gazette No. 123/12-02.10.12, article 2), the Waste Management Plan shall be issued for a period of
ten years, instead of six.

The National Waste Management Plan (2009 - 2015) provides a series of targets for specific activities
and waste streams.

Regional Waste Management Plan for Southwest region

Regional Waste Management Plan (RWMP) plays a key role in achieving sustainable municipal waste
management. The main purpose is to give an outline of waste streams and treatment options.
More specifically, it provides a planning framework for the following issues:
- Compliance with waste policy and target achievement
- Outline of municipal waste characteristics and sufficient capacity for managing waste
- Outline of actions, including measures for achieving objectives:
- collection systems
- municipal solid waste management facilities

“United Nations Economic Commission for Europe (2011) “2nd Environmental performance” Environmental Performance Reviews Series
No. 34
(http://www.unece.org/fileadmin/DAM/env/epr/epr_studies/the former yugoslav_republic of macedonia Il.pdf)
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- Outline of financial requirements concerning current and future status for sustainable municipal
waste management

The RWMP for Southwest region was prepared in the framework of the project ‘Preparation of
necessary documents for establishing of an Integrated and Financially Self sustainable Waste
Management  System in  Pelagonija,  Southwest, Vardar and  Skopje  Regions’
(EuropeAid/136347/IH/SER/MK).

The RWMP was drafted on the basis of: a) EU and national waste legislation and strategies; and b) the
analysis and evaluation of the current situation, which was the outcome of the elaborated
Assessment Report. Apart from the EU and national waste legislation and strategy, a number of
significant parameters which influence the regional planning were taken into account: (1) Waste
quantity and composition, (2) Geographic origin of waste and (3) Current situation regarding waste
collection and treatment, including waste tariffs and affordability.

The minimum requirements set by the national waste management legislation for packaging and
packaging waste, and, additionally, a set of targets for biodegradable municipal waste (BMW) that
should be diverted from landfills were taken into consideration during the preparation of the RWMP
in order these to be covered by the RWMP.

To fulfill the objectives of waste management, alternative waste management scenarios have been
proposed, examined and presented within the RWMP, all of which including some common elements,
like (i) green points that will be a collection point for recyclables and wood packaging fraction, (ii)
separate collection of hazardous municipal waste, (iii) separate collection of construction and
demolition waste, (iv) separate collection of WEEE and (v) separate collection of other special waste
streams (elastic-tires). Also all proposed scenarios included separate collection of garden waste and
sorting at source of recyclables or packaging waste. Finally the alternative scenarios included a
collection system with the use of either 1 or 2 or 3 bins.

Followingly, by using a Multi-Criteria Analysis (MCA), PROMETHEE, the characteristics of the various
alternative proposed scenarios were simultaneously analyzed through the evaluation and rating of all
the different criteria for the extraction of the optimal solution, i.e. the recommended scenario. The
evaluated criteria are classified into four major groups, incorporating financial, technical,
environmental and social-institutional parameters.

Having quantified and set the regional targets of recycling of packaging waste and reduction of BMW
which will be landfilled for the proposed scenario, and, additionally, having set the objectives as well
as the measures via which these targets will be achieved, an action plan was prepared. This action
plan focuses on the priority measures and the respective main infrastructure investments, but also
gives an indication of all future activities (reinvestment on other activities) that will need to be
implemented. The Action Plan was divided into the following periods: (1) Priority measures for a
period of up to three years (2018-2020), (2) Short-term measures for a period of up to five years (-
2022), (3) Medium-term measures for a period of six to ten years (-2027) and (4) Long term measures
for a period longer than ten years (-2046).

5.3 LOCAL SPATIAL POLICY

According to the Waste Management Strategy 2008-2020 physical planning on the national and local
level regarding acceptable locations for waste management facilities shall take into account the
topographic, geological, hydro-geological characteristics and current use of land, locations of the
settlement expanding, ownership of land and identified sensitive areas regarding water resources
and natural habitats. On a national and local level, environmentally sensitive areas shall be identified
as important inputs in the preparation of physical plans.

An EU funded project implemented by ENVIROPLAN S.A.
and its consortium partners 5-9



“Preparation of necessary documents for establishing of an Integrated and
Financially Self-sustainable Waste Management System in Pelagonija,
Southwest, Vardar and Skopje Regions”(EuropeAid/136347/IH/SER/MK)
Feasibility Study & CBA- Southwest Region
Chapter 5

Waste treatment and incineration facilities shall be placed on locations with the predominance of
industrial, energy and transport facilities where no general limitations for technologies regarding the
quality of living environment may be expected.

Locations for the landfill facilities shall be chosen primarily according to the criteria related to the
characteristics and protection of the natural environment, to the ownership of land, to the prevailing
utilization of locations as well as to the economic and social effects. However, the priority shall be
given to the location of existing or abandoned landfills of waste where reconstruction of a landfill
may be economically acceptable and alternative utilization may not be practicable, and where
environmental criteria regarding landfill can be met, or new locations for landfills may be selected
where environmental and economic criteria can be met in the frame of the social acceptance.
Locations selected according to the set criteria and intended for a new long-term function on the
waste treatment/landfill facility shall be prepared and adopted as an integral part of physical plans on
the national and local level taking into account possible expansion of waste management operations
on those locations in the future.

In a local level concerning the strengthening of institutions Municipalities are in principle responsible
to provide for the proper management and disposal of municipal waste on behalf of their inhabitants.
By accepting the regional level of solving the municipal waste issues, municipalities shall appoint and
train responsible persons for activities related of the establishment and operation of regional systems
of the municipal waste management from the legal, organizational and financial viewpoint.

Regional municipal waste management companies (RMWMC) shall be established by the consortiums
of municipalities with the consent and/or participation of the MoEPP and they shall take over the
majority of responsibilities and tasks on planning, leading investments, public relations and on the
organization of other activities related to municipal waste management originally addressed to
municipalities, and on organising municipal waste management and final disposal of residues on
behalf of the joint municipalities and their inhabitants. Involvement of the private sector, through
concession or public private partnership shall be encouraged as mechanism for provision of
economically optimal solution that shall be also acceptable from environmental point of view.

The 2004 Spatial Plan incorporates emphasized strategic development connotation and defines and
establishes the basis and at the same time feasible goals and directions for development, especially
with regard to the necessary qualitative and quantitative structural changes and the relevant and
adaptable spatial planning solutions and options. This document constitutes a foundation for the
organization, development, use and protection of space in the country, covering a 20-year period.
The Study on the Environment and Nature Protection, carried out within the framework of the Plan,
specifies the goals and planning guidelines for environment protection, as part of the overall activities
in the field of spatial planning.

As of May 2016, 29 local environmental action plans from municipalities form the four regions of the
project, including the City of Skopje, had been developed. Most of the four larger municipalities have
greater economic and human capacity and have developed their LEAPs, while smaller municipalities
are lagging behind in the preparation of this document. There are a number Plans prepared in the last
three years, after the adoption of the Methodology for the preparation of LEAPs by MoEPP, based on
Article 64 of the Law on Environment, such as LEAP for the municipalities within the City of Skopje, for
example Aerodrom, llinden, Gjorce Petrov, and other municipalities, such as Novaci, Vasilevo,
Brvenica. Twenty LEAPs prepared by 1998 are particularly outdated since they were developed prior
to the preparation of the MoEPP Methodology for the Preparation of LEAPs, based on the DPSIR
approach.
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The Government and in particular MoEPP is financially supporting the municipalities in the preparation of
the LEAPs. In addition to these national resources, the international donor community is active in this
field. MoEPP has prepared a methodology for LEAP preparation based on the DPSIR approach (Driving
forces, Pressures, States, Impacts and, Responses). The methodology is used by municipalities in
preparing the LEAP, and it can be seen that in recent years, the quality of LEAPs has improved and they
are becoming increasingly relevant.

Spatial planning measures represent a complex of projects on the proper assessment of possible
placing of the waste treatment plants and disposal facilities in intended areas, taking into account the
present use of land, proximity of settlements and manufacturing/service zones, availability of
transport communication and utilities, the geological and hydro-geological situation, areas with
protected living species and habitats. Spatial planning activities shall take into consideration the
possible direct/indirect, cumulative, synergic, short-, medium and long-term, constant or temporary
impacts on the natural and living environment, cultural heritage and landscaping, in particular in
relation to other development plans of the considered area and especially protected natural
resources.

The regions were obliged to prepare waste management plans which should have defined the waste
management system consisting of not more than one WMC in each region. For construction of
integral waste management system, regions should adopt required physical plans.

Planned construction works are compatible with Waste Management Strategy of the beneficiary
country and the Waste Management Plan for period 2009-2015 and physical planning on local and
national level.

5.4 LEGAL AND POLICY ISSUES RELATED TO THE PROJECT

Preparation and implementation of an integral and cost effective and sustainable waste management
system requires interrelated and simultaneous changes in the policy and legislation, in institutional
and organizational arrangements, in strengthening of human resources and capacity building, in
financing investments in infrastructure and in assuring the cost recovery of the waste management
operation, in the stakeholder /public awareness and participation in waste management projects and
in establishment of an easy accessible and transparent information system.

The beneficiary country has adopted the general and long-term policy on waste management in the
Law on Waste Management and in the National Waste Management Strategy, i.e. the principles of
the sustainable development of the waste management system, general framework of the technical
waste management scheme and general measures to overcome existing environmental issues and to
assure a rational and efficient network of facilities for the waste collection, material/energy recovery
and for disposal of residues.

Objectives that could be realized in the time period of the waste management plan 2009-2015 are
presented in the following table.
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Area /activity

Principal objective and sub-objectives

Policy and legislation
structure

¢ Alignment of legislation with acquis communautaire

* National level: Transposition of EU legislation and accomplishment of the
basic legal WM framework

e Completion of regulations indirectly related to WM (asbestos, emissions to
air & water, water & soil environment, environmental liability)

e Local & regional level: Upgrading of the municipal SWM regulations,
physical planning acts and regulations living environment, sensitive areas,
water environment and natural/cultural heritage;

Institutional/organisational
structures & arrangements

Division of obligations, tasks, responsibilities & organisational
reforming, raising capacities of all stakeholders in WM

« Division of tasks/responsibilities and effective co-operation of the
interministerial

committee;

e Strengthening of the role and capacities of the central WM body in
MOEPP to carry out the planning, reporting, monitoring, administration
(permitting, licensing) and project coordination activities;

¢ Strengthening and reforming the enforcement bodies;

» Set-up the institutional links between state institutions, local institutions
and manufacturing/service sector and vertical co-operation;

* Bringing under control the industrial non-hazardous and hazardous waste
streams by setting-up a feasible and economically acceptable and licensed
organisational system, complementary to the adaptation to IPPC
requirements and to the introduction of environmental standards (ISO
14000, EMAS) in companies.

* Diverting special waste streams and end-of-life products from landfills by
setting-up a linked collection/recovery/disposal system (public
services/enterprises) according to the “producer’s responsibility principle”.
 Strengthening human resources and waste management capacities of WM
operators and generators.

Technical infrastructure
facilities

Reduction of environmental impact by establishment of the network of
the technical infrastructure waste management facilities

¢ Gradual establishment of the regional MSWM infrastructure facilities with
the corresponding efficient & cost effective collection system and
transport logistics for different waste fractions:

- in the transition period by improvement of collection, transport and
landfill of waste on the existing low risk landfills after conditioning, on

new landfills and by diversion of waste from non-legal landfills,

- in the follow-up phases, the construction of the landfill facilities with the
supplemental infrastructure facilities for material/energy recovery and
final disposal operations fully compliant with EU standards.

e Closure of landfills non-compliant with EU standards (presumably 40 high
/medium risk landfills according to the programme of the MSW transition
period).

e Establishment of the collection and material/energy recovery facilities for
special waste streams and end-of-life products according the “producer’s
responsibility

¢ Establishment of the hazardous waste management infrastructure
according to the technological adaptation programmes to the IPPC
directive (application of BAT) and according to other feasible
technical/logistical solutions for small HW generators.

¢ Remediation/upgrading of landfills on premises of hazardous and
nonhazardous

waste generators; remediation of at least one priority “hot spot”.
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Area /activity Principal objective and sub-objectives

e Establishment of the network for the animal by-product management
infrastructure compliant with EU standards.

e Establishment of the logistics system and treatment/disposal infrastructure
for medical waste and for the selected groups of combustible hazardous
waste fractions from different sources.

e Establishment of the network for the recovery/disposal facilities for
construction/demolition waste compliant with EU standards, including safe
disposal of asbestos waste.

Cost recovery and Assuring revenue flows to cover full cost for executed services provided by
financing investment the gradually developing waste management system

® Assuring the cost recovery system for MSWM services based on the
“polluter pays” principle;

» Assuring earmarked taxes and payment mechanisms for executed services
in the frame of the" compliant" scheme according to the “producer’s &
importer’s responsibility for packaging waste and for other special waste
streams / end-of-life products;

¢ Assuring cost more efficient waste management by involvement of private
sector in execution of waste management operations.

Assuring revenues of funds for financing investments

¢ Assuring funds for investments in the WM infrastructure facilities and in
closure/remediation of landfills by means of earmarked charges/
surcharges / taxes, collected on the national & local level.

e Assuring funds for investments in the infrastructure facilities for
management of special waste streams & end-of-life products, and in
remediation/reactivation of “hot spots” by means of local and international
private investors, funds, banks and donations.

Stakeholder & public Understanding of waste issues and role of all stakeholders and
awareness and inevitable policy/structural changes, positive public participation
communication system supporting the waste management projects
¢ General and constant public information and raising awareness on waste
issues

¢ Understanding legal requirements, constrains and technical options of
waste generators and WM sector with regard to waste management
operations and impacts on environment.

* Raising public awareness and positive participation in implementation of
regional MSW and other waste management projects.

5.5 AVAILABLE SOURCES OF FINANCING

According to the National Waste Management Plan 2009-2015 the main possible sources of financing
investments for the implementation of the EU waste legislation, for the execution of the variety of
organizational and public relations tasks, and for elaboration of the necessary technical, spatial and
investment documentation and environmental studies and capital investments, are:

e waste producers (measures they take themselves);
e public sources consisting of:
o charges paid by waste producers to waste management service providers;
o fees for licenses and other services,
o State or municipal budgets, and
o investment funds (established on the regional/inter-municipality level)
e private capital (through direct private investments, through the Public Private Partnership
arrangements, CO, credit lines), and
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e international funds and financial institutions providing grants (IPA fund, ERDF, international
donors) and loans (different IFl, bilateral financing institutions, commercial bank, bonds
issued by the central or local government authorities

By means of the earmarked addition to the selling price of waste-generating products levied by the
producer or importer, the producers or importers may fund a system organized by themselves to
collect, recover and dispose of waste (end-of-life products) according the "producer’s and or
importer’s responsibility principle".

There is also another option available: earmarked taxes levied by the state or other public authority
on waste-generating products (end-of-life products) are collecting in the environmental fund (in
principle in the State budget); these taxes are used for organization and execution of collection,
recovery and disposal of waste residues in the organization form of the joint public services. Such a
system also represents one of the economical/financial instruments.

Some of these main, various sources are considered below:

Waste producers (measures they take themselves)

For example producers of some high volume hazardous wastes will be required either to take
measures to reduce the volume of hazardous waste being produced or to store or dispose of that
waste in a manner which meets EU standards. This will be done at their own expense.

Charges paid by waste producers to waste management service providers

These will mainly be charges for waste collection and disposal. Waste producers are already paying
such charges to local authorities and to transport contractors who transport their waste, but these
charges are likely to rise to reflect the costs of complying with EU legislation.

Fees for licenses and other services
The costs of a competent authority for issuing and maintaining a waste management license or for
carrying out an inspection could be met by levying a fee for that activity.

State or municipal budgets

This may be either part of the regular budget or a special allocation earmarked to deal with a one-off
or special situation. Earmarked taxes as well as surcharges on improper waste management practices
may also become a significant resource of regional funds established on inter-municipality level and
intended for regional investments in the MSWM infrastructure facilities. Establishment of the
investment funds from earmarked sources on the State and regional level is very important for a
country developing a new waste management system almost from the very beginning.

There are a lot of tasks on the national and local level with regard to elaboration of the variety of
documentation which need their own financial sources; the majority of international investment
institutions also require a determined part of the co-investment.

Grants from other international donors

A variety of bilateral development cooperation organizations provide grants to middle income
countries preparing for accession to the EU such as the Republic of Macedonia. These include US-AID,
GTZ (Deutsche Gesellschaft fur Technische Zusammenarbeit), Danida (Danish International
Development Aid), SIDA (Swedish International Development Aid), DfID (Department for International
Development of UK), SDC (Swiss Agency for Development and Cooperation), ADA (Austrian
Development Agency), JICA (Japan International Cooperation Agency). Such funding is of course likely
to dry up after the Republic of Macedonia accedes to the EU.
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Loans from international funding institutions

The international funding institutions (IFls) are development banks such as the World Bank, the
European Bank for Reconstruction and Development (EBRD) and the European Investment Bank (EIB),
which offer loans at a relatively low rate of interest for investments (amongst others) intended to
establish or improve environmental facilities or infrastructure. In general, applications for financing to
an IFl will need to have the official approval and a supporting guarantee from the government of the
beneficiary country.

An exception to this general rule is the EBRD, which may require a sovereign guarantee. However, the
interest rates charged by the EBRD tend to be higher than those typically offered by other
international (or bilateral) financing institutions (for example LIBOR + 2 to 4%, say 6 to 8% at the time
of writing).

The World Bank will only lend to a government body but the EBRD and the EIB will also lend to
private companies. Most of the international financing institutions will only lend to companies or to
corporate entities having clearly defined objectives, management and decision-making structure,
which are operated along commercial lines. Also, some institutions have a minimum size of loan. For
example, the EBRD will only directly finance loans of 5 million US or greater. These constraints tend to
limit the scope for IFI participation in financing capital investments to projects of a fairly substantial
size. In addition, significant resources and time are usually needed to develop and negotiate an IFI
loan.

The World Bank recently finalized its Country Partnership Strategy 2007-2010 for the beneficiary
country. The total funding for 2007-2010 shall be 230 million US $. Of this, perhaps 10% will go to
municipal development. The World Bank at present is not enthusiastic about investing in wastewater
treatment in the beneficiary country (doubts about sustainability due to high operating costs), but
thinks the time is ripe for the development of modern waste management facilities.

Loans from commercial banks

Local authorities may be able to obtain loans from commercial banks, but the terms are likely to be
much less favorable than from international and bilateral funding institutions. The banking sector in
the Republic of Macedonia is presently hampered by a relatively uncompetitive banking climate low
banking efficiency and difficulties in assessing the credit risks of potential borrowers.

Bonds issued by local government authorities

Most local authorities, with the possible exception of the City of Skopje, are probably not yet at a
stage where they can envisage issuing bonds as a means of raising finance. This is because of their
small size, lack of an independent audit of their accounts, low quality of financial data, the need for
obtaining a credit rating from organizations such as Standard and Poor, Moody’s, etc.

Private capital
The private sector could play a role in financing the development of the waste management

infrastructure in the country. There are many different arrangements by which the private sector
could participate, for example private contractors could operate a sanitary landfill as a concession or
the landfill might be the subject of a BOT (Build - Operate - Transfer) contract. Such constructions will
require a number of developments before they can be envisaged in the beneficiary, including reform
of accounting in municipalities and communal enterprises, clear evidence that the state is willing to
enforce the new laws and that municipalities are willing to allow the real waste management costs to
be charged to waste producers and the emergence of credible operators of the new facilities.
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6. OPTION ANALYSIS

6.1 Methodology

An integrated waste management system needs to be a sustainable system which is economically
affordable, socially acceptable and environmentally effective.
Economic affordability requires that the costs of waste management systems are affordable to all
sectors of the community served, including householders, commerce, industry, institutions, and
government.
Social acceptability requires that the waste management system meets the needs of the local
community, and reflects the values and priorities of that society.
Environmental effectiveness requires that the overall environmental burdens of managing waste
are reduced, both in terms of consumption of resources (including energy) and the creation of
environmental impacts.

Integrated Solid Waste Management (ISWM) takes an overall approach to this, involves the use of a
range of different treatment options, and deals with the entire solid waste stream.

The following figure represents the concept of an Integrated Solid Waste Management System (ISWM).
The ISWM scheme demonstrates that collection and sorting are at the centre of any successful waste
management system. The four main waste management technologies surrounding the collection and
sorting system are shown as equal sized quadrants to illustrate that they must be considered equally
when developing a waste management strategy for any location. Flexibility in technology application for
a specific location is also an essential component of the ISWM concept. Data based decision support
using Life Cycle Assessment tools facilitates the selection of the most appropriate waste management
technologies (not necessarily all four) needed to deliver an environmentally optimized ISWM system for
a specific location. In combination with economic and social considerations, this approach helps for the
design of a more sustainable solid waste management system.

Composting

BIOLOGICAL MATERIALS

TREATMENT RECYCLING

Biog=sification

COLLECTION
&
SORTING

THERMAL LANDFILL

[ ] = Energy from Waste

Figure 6-1: The Elements of Integrated Waste Management

Along with the overall need for sustainable waste management, it is clear that no one single treatment
method can manage all materials in Municipal Solid Waste (MSW) in an environmentally effective way.
Following a suitable collection system, a range of treatment options will be required. These include
materials recovery, biological treatment (composting, anaerobic digestion, biodrying etc.), thermal
treatment (mass-burn incineration with energy recovery and/or burning of Refuse Derived Fuel - RDF)
and landfilling. Together these or some of these form an Integrated Solid Waste Management (ISWM)
system.
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Effective management schemes need the flexibility to design, adapt, and operate systems in ways which
best meet current social, economic, and environmental conditions. These are likely to change over time
and vary by location. The need for consistency in quality and quantity of recycled materials, compost or
energy, the need to support a range of disposal options, and the benefit of economies of scale, all
suggest that ISWM systems should be organized on a large-scale, regional basis. Any scheme
incorporating recycling, composting or energy from waste technologies must be market-orientated.

Whilst it uses a combination of options, the defining feature of an ISWM system is that it takes an
overall approach to manage all materials in the waste stream in an environmentally effective,
economically affordable, and socially acceptable way.
An integrated waste management system consists in general of the following stages:
Waste collection (one / two / three or more bin collection system)
Waste transportation and transfer (to transfer station, recovery and recycling facility, treatment
plant or landfill)
Locations of waste management facilities i.e. transfer stations and integrated waste management
centre
Waste treatment (thermal, physical, chemical or biological treatment)
Waste disposal to landfill

In particular in this study the methodology that is followed in order to create a municipal waste
management system includes the following steps:
Step 1: Collection and elaboration of data for the current situation of waste management in area of
interest. Those data have been deeper analyzed in the Assessment report of the current project.
Step 2: Estimation of the forecast of future population (urban, rural and seasonal) and future
municipal waste production using different scenarios concerning the change of urban/rural
population, seasonal population and the change of Waste Generation Rate (WGR) for each
population category.
Step 3: Detailed presentation via a flow chart on waste streams that will be collected separately
Step 4: Analytical calculations of the quantities of waste stream that will remain and will be
transferred in future CWMF for further treatment through Transfer Stations or directly.
Step 5: Analysis of alternative technologies that can be used in CWMF (calculation of legislative
targets, mass balances, investment costs, operational costs, LUC, ENPV, ERR, B/C ratio), according
to the New Guide to cost — benefit analysis of investment project by European Commission
2014-2020.
Step 6: Multi-criteria analysis of alternative solutions - scenarios in order to conclude which
solution - scenario is the preferable for waste management in area of interest.

6.2 Project determination and its objectives

Within the main text of the RWMP of Southwest region, a gap analysis is also included. The purpose of
gap analysis was to comment on the gaps and weak spots identified within the assessment carried out.

Already since 2008 the European Waste Framework Directive has set specific requirements for waste
management, among which the most notable is the waste hierarchy. Following the waste hierarchy,
waste prevention is the worthwhile goal, followed by preparing for re-use, recycling, other recovery, e.g.
energy recovery, and lastly disposal as the last resort for waste that cannot be further recovered.
Therefore, a shift away from landfill in the current waste management system is crucial. The necessary
changes will require the development of an appropriate infrastructure to provide an integrated network
of separate waste collection, transportation, recycling facilities, recovery installation and EU conform

An EU funded project implemented by ENVIROPLAN S.A.
and its consortium partners 6-2



“Preparation of necessary documents for establishing of an Integrated and
Financially Self-sustainable Waste Management System in Pelagonija,
Southwest, Vardar and Skopje Regions”(EuropeAid/136347/IH/SER/MK)
Feasibility Study & CBA - Southwest Region
Chapter 6

disposal facilities. The proposed changes in the next phase should reduce the amount of waste being
landfilled.

Identified gaps and measures to be taken within the current waste management system, already
presented in the respective RWMP, concerned the following topics:

A. EU and national targets/ Local Policy
- Diversion of biodegradable municipal waste

- Target for collection and treatment of packaging waste: paper and cardboard packaging, metal
packaging, plastic packaging and glass packaging from households and other sources, if possible, when
such waste streams are similar to household waste.

- Waste prevention

- Land(fill restoration and/ or landfill closure

B. Financial mechanisms

- Tariffs

C. Technology and infrastructure

- Collection - Transportation

D. Stakeholder participation - Public awareness

Upgrading with its long-term goal of becoming a ‘Recycling Society’, the European Union’s waste policy
aims at preventing waste generation and optimizing the use of waste as a resource. The key actors
concretely implementing this concept are regional and local authorities as waste management falls into
their responsibility®.

For the establishment of a waste management system, the Waste Management Strategy of the
Republic of Macedonia (2008 - 2020)> (OG 39/08) and the National Waste Management Plan (2009 -
2015) of the Republic of Macedonia® (OG 77/09) envision the construction of improved and new waste
management infrastructure for collection, treatment and final disposal of municipal solid waste on the
regional level. Among the general goals and objectives of the waste management Strategy of the
Republic of Macedonia, 3 of the main are:

-to bring under control all generated waste streams

-decrease the quantities of waste generated

-recovery of the material and energy value of waste

The overall project objective is to establish an integrated waste management system in the Region. The
actions will contribute to the protection of the environment and human health.

The general objectives are:
e Minimization of negative impacts on the environment and human health caused by the
generation and management of waste.
e Minimization of negative social and economic impacts and maximization of social and economic
opportunities.

! http://www.regions4recycling.eu/R4RTheProject/background_and_objectives

http://www.moepp.gov.mk/wp-
content/uploads/2014/09/Strategija%20za%20upravuvanje%20s0%200tpad%20na%20RM%20(2008-2020).pdf
*http://www.moepp.gov.mk/wp-
content/uploads/2014/09/Nacionalen%20Plan%20za%20upravuvanje%20s0%200tpad%20(2009-2015)%20na%20RM%20.pdf
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Conformity with the legislative requirements, targets, principles and policies set by the
European and National legal and regulatory framework.

The specific objectives of the project are to:

close and rehabilitate of non-compliant municipal landfills

increase the percentage of separately collected waste (the system will include sorting at source
for recyclables),

increase recycling and re-use of waste,

achieve the recycling of a minimum of 55% and a maximum of 80% of the weight of packaging
waste, by the end of the year 2020, according to the article 35 of the Law on management of
Packaging and Packaging waste*

achieve the reduction of the amount of biodegradable waste in municipal waste,

achieve the reduction of the amount of biodegradable waste disposed in landfill, in order to
fulfill the article 87 of the LoWM of the Republic of Macedonia

reduce the harmful effects of waste on the environment,

plan and implement waste prevention measures, through public awareness campaigns,

enable a sustainable municipal waste management system.

Article 15, par. (1) of the Law on Waste Management (LoWM)>, states that “the competent authorities of
the Republic of Macedonia, municipalities and the City of Skopje, as well as legal and natural persons
managing waste in accordance with this Law shall adopt and implement strategic, planning and
program documents for waste management in order to:

1) provide environmental protection, life and health;

2) achieve the objectives and guidelines laid down in the National Environmental Action Plan;

3) apply the general principles and guidelines for waste management;

4) establish an integrated national network of facilities and installations for processing and disposal of

waste

5) fulfill the obligations related to waste management, which the Republic of Macedonia has undertaken
at international level.”

Furthermore, Article 16, par. (2) of the LoWM, states that “the Strategy for waste management shall:

1) determine basic guidelines for managing all types of waste;

2) improve the general situation in waste management;

3) determine the necessary legal measures for the implementation of the plan for waste management;
4) term needs of the Republic of Macedonia in the field of waste management;

5) determine the strategic approach to the development of public awareness and education regarding
waste management and

6) determine other issues of importance for the development of waste management.”

The following targets must be achieved by the proposed waste management system in order to
contribute to Republic of Macedonia’s national targets:

4http://www.moepp.gov.mk/wp-content/u ploads/2014/10/%D0%97%D0%90%D0%9A%D0%9E%D0%9D-%D0%97%D0%90-
%D0%A3%D0%9F%D0%A0%D0%90%D0%92%D0%A3%D0%92%D0%90%D0%8A%D0%95-%D0%A1%D0%9E-
%D0%9F%D0%90%D0%9A%D0%A3%D0%92%D0%90%D0%8A%D0%95-%D0%98-%D0%9E%D0%A2%D0%9F%D0%90%D0%94-
%D0%9E%D0%94-%D0%9F%D0%90%D0%9IA%D0%A3%D0%92%D0%90%D0%8A%D0%95.pdf
>http://www.moepp.gov.mk/wp-content/uploads/2014/09/Zakon%20za%20Upravuvanje%20s0%200tpadot.pdf
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As already briefly mentioned above, according to the article 35 (National aims for treatment of
packaging waste), paragraphs (1) b, (1) ¢ & (1) d of Law on management of Packaging and Packaging
waste the following should be fulfilled:

- By the end of the year 2020, a minimum of 55% and a maximum of 80% of the weight of packaging
waste created on the territory of the Republic of Macedonia needs to be recycled

- By the end of the year 2020, the following percentages of materials from the packaging waste
produced need to be recycled:

(i) 60% by weight for glass; ii) 60% by weight for paper and cardboard;
(iii) 50% by weight for metals;
(iv) 15% by weight for wood

- Also, by the end of the year 2018, 22.5% by weight for plastic, considering only the recyclable materials
in the plastic.

Also, article 87 of the LoWM of the Republic of Macedonia specifies the reduction of the quantity of
Biodegradable Municipal Waste (BMW) landfilled, expressed as a percentage reduction of the BMW
generated at 1995:

1. by 31st December 2016 the reduction must be 25%, that is a maximum allowable mass of 228,750 t
BMW

2. by 31st December 2019 the reduction must be 50%, that is a maximum allowable mass of 152,500 t
BMW

3. by 31st December 2026 the reduction must be 65%, that is a maximum allowable mass of 106,750 t
BMW

Especially for Southwest Region the maximum allowable mass of BMW which may be deposited
annually in landfill shall be:

= 25,057 tby 31" December 2016
= 16,705 t by 31° December 2019
* 11,693t by 31" December 2026

The quantification of the aforementioned targets is presented in the following figures and tables.
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Figure 6-2: Quantification of Law on Management of Packaging and Packaging waste for selected
scenario
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Table 6-1: Quantification of Law on Management of Packaging and Packaging waste

Target that must be
VeAR | Wamte roducedn | TOREITeGHingof | ental | of packaging.
Southwest region (t) R G UEHG () Packaging and Packaging waste (%)
waste (t)

2016 14,676 8,072
2017 14,925 8,209
2018 15,172 8,345
2019 15,632 8,598
2020 16,081 8,845
2021 16,136 11,182 8,875 69.3%
2022 16,201 11,228 8,911 69.3%
2023 16,270 11,275 8,948 69.3%
2024 16,341 11,324 8,988 69.3%
2025 16,415 11,376 9,028 69.3%
2026 16,478 11,419 9,063 69.3%
2027 16,544 11,465 9,099 69.3%
2028 16,614 11,513 9,137 69.3%
2029 16,688 11,565 9,178 69.3%
2030 16,766 11,619 9,221 69.3%
2031 16,733 11,596 9,203 69.3%
2032 16,701 11,574 9,185 69.3%
2033 16,670 11,552 9,168 69.3%
2034 16,640 11,532 9,152 69.3%
2035 16,611 11,512 9,136 69.3%
2036 16,564 11,479 9,110 69.3%
2037 16,518 11,447 9,085 69.3%
2038 16,473 11,416 9,060 69.3%
2039 16,429 11,386 9,036 69.3%
2040 16,387 11,356 9,013 69.3%
2041 16,328 11,316 8,981 69.3%
2042 16,271 11,276 8,949 69.3%
2043 16,215 11,237 8,918 69.3%
2044 16,160 11,199 8,888 69.3%
2045 16,106 11,162 8,858 69.3%
2046 16,040 11,116 8,822 69.3%
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Figure 6-3: Quantification of LoWM Article 8 regarding biodegradable municipal waste landfilled for
selected scenario 3b
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Table 6-2: Quantification of LoWM Article 8 regarding biodegradable municipal waste landfilled for
selected scenario

Total Wasfe Biode:rr:::l;:ldeaste Tar‘g G mu‘st be Biodegradable
YEAR Produced |n. (according to waste fulfilled a.c cort.img to Municipal Waste being
Southwest region .. : the Directive .
() composnl(c;;\ analysis) 1999/31/EC landfilled (t)
2016 56,224 33,222 27,482 33,222
2017 57,178 33,786 25,326 33,786
2018 58,123 34,345 21,554 34,345
2019 59,885 35,386 18,321 35,386
2020 61,607 36,403 16,705 36,403
2021 61,815 36,526 15,627 7,073
2022 62,067 36,675 14,549 7,104
2023 62,329 36,830 13,471 7,136
2024 62,602 36,991 12,933 7,170
2025 62,887 37,159 11,855 7,205
2026 63,125 37,300 11,855 7,235
2027 63,378 37,450 11,855 7,267
2028 63,646 37,608 11,855 7,301
2029 63,930 37,776 11,855 7,337
2030 64,230 37,953 11,855 7,374
2031 64,103 37,878 11,855 7,363
2032 63,980 37,805 11,855 7,352
2033 63,862 37,735 11,855 7,342
2034 63,748 37,668 11,855 7,332
2035 63,638 37,603 11,855 7,323
2036 63,457 37,496 11,855 7,305
2037 63,281 37,392 11,855 7,288
2038 63,109 37,290 11,855 7,272
2039 62,941 37,191 11,855 7,256
2040 62,777 37,095 11,855 7,240
2041 62,553 36,962 11,855 7,217
2042 62,334 36,833 11,855 7,195
2043 62,119 36,706 11,855 7,173
2044 61,909 36,582 11,855 7,152
2045 61,703 36,460 11,855 7,131
2046 61,450 36,310 11,855 7,105

The target derived from Directive 2008/98/EC also quantified for Southwest region and the results are
presented in the following figure and table.
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Figure 6-4: Quantification of Dir. 2008/98/EC for selected scenario 3b in Southwest region
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Table 6-3: Quantification of Dir. 2008/98/EC for selected scenario 3b, Southwest region
. Total
Total Total recycling Total Total recycling of TOFaI
. of paper, . . recycling of
Total recycling plastic, glass recycling of recycling paper, R Target
Produced of paper, 'ETT™ | paper, plastic, | of paper, | plastic, glass, ! according
Recyclable plastic, metals derived glass, metals plastic, metals FESIE, Dir.
waste (t) glass, f.rom Green derived from glass, derived from glas's, metals 2008/98/EC
points and MRF . derived MBT
metals (t) ) MBT (t) metals % | Green points %
and MRF %

2016 19,527 0 0 0 0.0% 0.0% 0.0% 50%
2017 19,858 0 0 0 0.0% 0.0% 0.0% 50%
2018 20,187 0 0 0 0.0% 0.0% 0.0% 50%
2019 20,798 0 0 0 0.0% 0.0% 0.0% 50%
2020 21,397 0 0 0 0.0% 0.0% 0.0% 50%
2021 21,469 15,230 12,177 3,052 70.9% 56.72% 14.22% 50%
2022 21,556 15,292 12,227 3,065 70.9% 56.72% 14.22% 50%
2023 21,647 15,356 12,278 3,078 70.9% 56.72% 14.22% 50%
2024 21,742 15,423 12,332 3,091 70.9% 56.72% 14.22% 50%
2025 21,841 15,493 12,388 3,105 70.9% 56.72% 14.22% 50%
2026 21,924 15,552 12,435 3,117 70.9% 56.72% 14.22% 50%
2027 22,012 15,615 12,485 3,130 70.9% 56.72% 14.22% 50%
2028 22,105 15,681 12,538 3,143 70.9% 56.72% 14.22% 50%
2029 22,203 15,750 12,594 3,157 70.9% 56.72% 14.22% 50%
2030 22,307 15,824 12,653 3,172 70.9% 56.72% 14.22% 50%
2031 22,263 15,793 12,628 3,165 70.9% 56.72% 14.22% 50%
2032 22,221 15,763 12,604 3,159 70.9% 56.72% 14.22% 50%
2033 22,179 15,734 12,580 3,153 70.9% 56.72% 14.22% 50%
2034 22,140 15,706 12,558 3,148 70.9% 56.72% 14.22% 50%
2035 22,102 15,679 12,536 3,142 70.9% 56.72% 14.22% 50%
2036 22,039 15,634 12,501 3,133 70.9% 56.72% 14.22% 50%
2037 21,978 15,591 12,466 3,125 70.9% 56.72% 14.22% 50%
2038 21,918 15,548 12,432 3,116 70.9% 56.72% 14.22% 50%
2039 21,860 15,507 12,399 3,108 70.9% 56.72% 14.22% 50%
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. Total
Total Total recycling Total Total recycling of To'FaI
. of paper, . . recycling of
Total recycling ) recycling of recycling paper, Target
plastic, glass, . . paper, .
Produced of paper, . paper, plastic, | of paper, | plastic, glass, . according
. metals derived . plastic, .
Recyclable plastic, glass, metals plastic, metals Dir.
from Green . . glass, metals
waste (t) glass, oints and MRE derived from glass, derived from derived MBT 2008/98/EC
metals (t) P ) MBT (t) metals % | Green points %
and MRF % 0

2040 21,803 15,467 12,367 3,100 70.9% 56.72% 14.22% 50%
2041 21,725 15,411 12,323 3,089 70.9% 56.72% 14.22% 50%
2042 21,649 15,357 12,279 3,078 70.9% 56.72% 14.22% 50%
2043 21,574 15,304 12,237 3,067 70.9% 56.72% 14.22% 50%
2044 21,501 15,253 12,196 3,057 70.9% 56.72% 14.22% 50%
2045 21,430 15,202 12,155 3,047 70.9% 56.72% 14.22% 50%
2046 21,342 15,139 12,105 3,034 70.9% 56.72% 14.22% 50%

In case of inadequate finance of the Project, it is proposed to be implemented in three stages, following
the next list of investment priorities:

a. The first priority investments are the construction of the new Sanitary Landfill, the closure and
rehabilitation of non-compliant municipal landfills and dumpsites and the supply of collection
bins and trucks.

b. The second priority investments are the development of sorting at source (supply of bins for
mixed waste and recyclable waste) and the construction of Mechanical Treatment Facility of the
MBT plant for mixed waste bin.

c. The third priority investments are the construction of biological treatment of MBT plant for
mixed waste bin and the windrow composting process for green waste.

6.3 Option analysis for location of Central and Local Waste Management
Facilities — description of selected site

6.3.1 Option analysis for location of CWMF-Methodology

For the selection of the appropriate location of central waste management facilities in Southwest Region
an AdHoc report was prepared and submitted. The scope of the report was to result in the most
appropriate site for the future waste management facilities with the following characteristics:

e To maximize the contentment of the needs of the region

e To minimize environmental impact

e To ensure greater social acceptance for the project

e To minimize the cost of construction and operation of the project.

The site selection methodology procedure was carried out in the following stages:
e Data collection
e Development of exclusion — selection criteria
e Site visit — Application of exclusion — selection criteria for the site under investigation —
Identification of alternative sites
e Development of evaluation criteria - Multiple Criteria Decision Analysis for the comparative
evaluation of the sites — Selection of the most appropriate site
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For the identification of the alternative sites, exclusion criteria are applied. They are indented to reflect
minimum acceptable sitting practice. Exclusion criteria for the sitting of waste management
infrastructure (treatment & disposal) are mainly related to the distances from settlements, roads,
cultural monuments, areas of high ecological interest, etc.

Exclusion criteria proposed in accordance with guidelines of the World Health Organization

Unstable or weak soils (organic, swelling, delicate sands etc.)
Areas where there are or potential subsidence.
Saturated soils (eg wetlands, coastal zones)

Groundwater recharges area.

Areas that flood.

Areas upstream concentration of surface waters, eg reservoirs, water points for drinking or irrigation water or
anywhere can decline due to rapid surface water contaminant transport.

Atmospheric conditions not conducive to safe dispersion of pollutants from escaping after extraordinary event.
Major natural hazards: landslides, increased seismic movements.

Natural ecosystems: Habitat endangered species, parks, forests, nature protection areas.

Areas of economic or cultural significance.

Historical and archaeological sites and buildings or areas associated with local traditions.

Sensitive locations, such as airports, warehouses flammable or explosive materials etc.

Location of special population concentrations eg hospitals, prisons.
Occupying space that leads to inequality between population groups due to the destruction of cultural traditions
or relationships with the area.

Moreover it is prohibited to install WM facilities within the following areas:
e Areas of archaeological cultural interest, i.e. officially proclaimed and statutory archaeological sites.
e Traditional Settlements
e Statutory protection areas and individual elements of nature and landscape
e Residential areas
1. Areas within the project boundaries and within city limits settlements
2. Areas private urbanization for residential use.
e Areas for which a special or general prohibitory provision, and National Defense and Security.

Exclusion Areas

In order to identify suitable areas for sitting waste treatment and disposal works of solid waste
throughout the area of interest, conditions and limitations of suitability will be laid down in accordance
with international practice and the requirements of national legislation.

The basic terms and restrictions placed are:

e Geologic constraints: Firstly there must be effort to avoid areas dominated geological Permeability.
In case of difficulty finding areas which geologically constructed of impermeable formations,
selecting areas with impermeable bedrock not a criterion for exclusion.

e Hydrological constraints: Avoid principle areas which are watersheds where dams exist, but this is
not an exclusion criterion.

o Nature Protected areas: Excluded Strict Nature Reserve areas, Natural Monuments with important
characteristics and Emeralds areas.

e Any other protected area under national legislation.

e Archaeological sites: areas declared as archaeological sites are excluded.

o Settlements: Statutory settlement boundaries are forbidden
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Criteria for selecting locations for central waste management facilities

The selection process began with the identification of suitable sites using maps at appropriate scale and
content (geological, hydrogeological, topographical etc.) and with the determination of the form of
terrain (flat, valley, and slope), geology sites, distance from settlements, the region's road network, as
well as the water resources of the region. Afterwards, data from charts, studies (eg. hydrogeological,
regulators) or reports (eg. archaeology, forest inspections, etc.) were obtained and site visits were
performed.

A number of criteria were taken under consideration for the identification of suitable locations are as

follows:

1 Capacity: It is important to ensure that the selected areas provide the necessary capacity for the
landfill.

2 Distance from settlements and visual concealment: This criterion takes into account for each site
the distance and concealment of a settlement.

3 Topography and covering material: The morphology of the terrain significantly affects the type of
construction and operating procedures. Additionally, the possibility of finding cover material in situ
minimizes the operating cost.

4  Geology — Hydrogeology: Better groundwater protection is ensured by compact rock, clay and soil
material with clay.

5 The hydrological and climate conditions: The local hydrological conditions are important for
calculation and design of drainage works. The climatic conditions could also affect works operation.

6 Ownership: This criterion examines the cost effectiveness for the acquisition of land, if it is not state
land or the alternative cost of a possible different exploitation.

7  Construction -operating-restoration of the site and transport costs: This criterion involves all the
relevant costs of the projects in relation to each particular alternative location.

Alternative sites’ description

Based on all the above mentioned about exclusion and selection criteria, a “Significant / Protected Areas
Map” for Southwest Region was prepared, indicating the areas not included in exclusion areas. Within
those areas, after site visits and taking under consideration the proposals of the local authorities, the
following twelve (12) alternative site locations for Southwest Region Central Waste Management
Facilities were identified.

e Alternative site Belchishta (B1) — Debartsa Municipality

e Alternative site Zlesti (Z1) — Debartsa Municipality

e Alternative site Trebenishta (T1) — Debartsa Municipality

e Alternative site Arbinovo (A1) — Debartsa Municipality

e Alternative site Arbinovo (A2) — Debartsa Municipality

e Alternative site Laktinje (L1) — Debartsa Municipality

e Alternative site Godivje (G1) — Debartsa Municipality

e Alternative site Godivje (G2) — Debartsa Municipality

e Alternative site Vraneshtitsa (V1) — Kichevo Municipality

e Alternative site Rashtani (R1) — Kichevo Municipality

e Alternative site Orlantsi (OR1) — Kichevo Municipality

e Alternative site Oslomej (0S1) — Kichevo Municipality

The basic characteristics of the twelve (12) proposed site locations for Central Waste Management
Facilities in Southwest Region, are presented as follows:

An EU funded project implemented by ENVIROPLAN S.A.
and its consortium partners 6-13



“Preparation of necessary documents for establishing of an Integrated and
Financially Self-sustainable Waste Management System in Pelagonija,
Southwest, Vardar and Skopje Regions”(EuropeAid/136347/IH/SER/MK)
Feasibility Study & CBA - Southwest Region
Chapter 6

Alternative site Belchishta (B1) — Debartsa Municipality

Geographical site
location

e  Thesite is located southwest of the settlement of Belchishta in proximity to the settlement borderlines.

e  Regarding the approx. direct distance from the nearby settlements, the B1 site is: in the northwest of the settlement
of Zlesti in a distance of approx. 1.0km and in the northeast of the settlement of Botun in a distance of approx.
1.2km.

Access road

e The access to the site is easy and takes place through an existing paved local road that connects Belchishta with
Botun settlements. The local road crosses the regional road E-65 for approx. 2.2 km (road distance) at Botun
settlement.

Spatial
characteristics

e  The site is in proximity to Belchista settlement borderlines.

e The optical isolation is low from the closest settlements and from the access local road that connects the
settlements of Belchishta and Botun.

e There is no archaeological site under a distance of 3km

Environmental
characteristics

e Thesite is located within the emerald protected area “Belchishko Blato” with code MK0000014.
e The wider area is characterized as non irrigated arable land and broad leaved forest, according to Corine land cover
2012.

Geological -
Hydrogeological
characteristics

e The site is situated within proluvial sediments of small thickness, made by clays, gravel and sand. The proluvial
sediments are with good water permeability and with expressed porosity).

e There are no significant tectonic structures within site area.

e There are no hydrant points within or near the site. River Golema flows at about 1.3 km north of the site. There are
no wells for groundwater pumping within or near the site.

e  Closest recipients are rural settlement Belcista located about 1.3 km of the site. River Golema flows near of the
settlement and after 2.5 km this river flows into the Sateska, which is the main drainage artery of the region.

e  The wider area of the location is wavelike creased without dominant slopes. The catchment area is estimated at less
than 40 ha (0.4km2).

e  Asthesiteis located proluvial sediments, the borrow pit can be formed within the site.

Technical and
Operational
characteristic

e The altitude of the site ranges from 775 to 815 meters (mean average 795 m ).

e The total expansion of the area that could be used according to the morphological characteristics is approximately
15.5 ha, so there is available space to implement the Central waste management facilities.

e  Regarding the property ownership of the site, it could be characterized as mainly private.

e  According to the geological characteristics, there is availability of soil material for the daily soil cover.

Demands for
infrastructure
works

e The access to the site takes place through an existing paved local road that connects the Belchishta and Botun
settlements. There is no need for major road access works.

e  Diversion works in order to avoid access through Botun settlement could possibly be needed.

e  The site could be connected to the public utility networks through the nearby settlement.

Transportation
costs — Distance
from waste
production center
of the region

e  Taking into consideration the produced waste from each municipality for 2016, the estimation of weighted distance
to this site has been calculated to 37km.

Conclusion

No Further Evaluation
The site is situated within the borders of the Emerald site “Belchishko Blato” (MK0000014).
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Figure 6-5: Geographical location, utilization area and site photos of the alternative site Belchishta
(B1)
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Alternative site Zlesti (Z1) — Debartsa Municipality

Geographical site
location

The site is located in the northwest of the settlement of Zlesti in a distance of approx. 0.5km, southwest of the
settlement of Belchishta in a distance of approx. 0.6km and in the east of the settlement of Botun in a distance of
approx. 1.2km. The above mentioned distances refer to approximate straight line/direct distance, and from the
establishment borders of the settlements.

Access road

The access to the site is easy and takes place through the regional road E-65. For the final access, an existing paved
local road that connects Botun and Belchishta settlements for approx. 1.7 km must be followed and the existing
paved local road that connects to Zlesti settlement for approx. 0.1 km (road distance).

Spatial
characteristics

The closest settlement to the site is the settlement of Zlesti in a distance of approximately 0.5km.

The optical isolation is low from the closest settlements and low from the access local road that connects the
settlements of Botun and Belchishta.

There is no archaeological site in a distance of 3km

Environmental
characteristics

The site is located very close to the borderlines of the emerald protected area “Belchishko Blato” with code
MKO0000014, in a distance of approx. 60m.

The site is characterized by land principally occupied by agriculture with sighnificant areas of natural vegetation
and by non irrigated land, according to Corine land cover 2012.. In the wider area broad —leaved forest could also
be found.

Geological -
Hydrogeological
characteristics

The site is situated within proluvial sediments of small thickness, made by clays, sand and slightly rounded pieces
of schist from Paleozoic metamorphic complex. The proluvial sediments are with good water permeability and
with expressed porosity.

There are no significant tectonic structures within the site area, but rock masses are estimated as non-coherent.
The area is divided into two parts, flat area near the road and a steep slope in the southern parts.

Surface flow is not observed within site boundaries, but it should be noted that Sateska River passes about 1000
meters west of the site. Sateska River is the largest river in the region and therefore the main drainage artery.
There are no wells for groundwater pumping within or near the site.

The main recipients are relatively large rural settlements (Botun, Meseista and Trebenishte) and closest of them is
Botun in a distance of 1.2 km downstream from the site.

As the site is located within proluvial sediments, the borrow pits can be formed within the site areas rich with clay
materials. Pliocene sediments rich with clays are located few kilometers north of the site (left of the road Ohrid -
Kichevo) and present nice area for borrow pit design.

Technical and
Operational
characteristic

The altitude of the site ranges from 785 to 809 meters (mean average 797 m).

The total expansion of the area that could be used according to the morphological characteristics is approximately
16.4 ha, so there is available space to implement the Central waste management facilities.

Regarding the property ownership of the site, it could be characterized as mainly private.

According to the geological characteristics, there is availability of soil material for the daily soil cover.

Demands for
infrastructure works

The access to the site is easy and takes place through the regional road E-65, then following an existing paved local
road that connects Botun and Belchishta settlements for approx. 1.7 km (road distance), and finally following the
existing paved local road that connects to Zlesti settlement for approx. 0.1 km (road distance). There is no need for
major road access works.

Diversion works in order to avoid access through Botun settlement could possibly be needed.

The site could be connected to the public utility networks through the nearby settlement.

Transportation costs
- Distance from
waste production
center of the region

Taking into consideration the produced waste from each municipality for 2016, the estimation of weighted
distance to this site has been calculated to 37 km.

Conclusion Further Evaluation

The site site Z1 in Municipality of Debartsa, is an appropriate site because:
0 Itis not located in an excluded area
0 There is available space to implement the Central Waste Management Facilities.
0 Ingeneral it has appropriate characteristics for the aimed purpose
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Figure 6-6: Geographical location, utilization area and site photos of the alternative site Zlesti (Z1)
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Alternative site Trebenishta (T1) — Debartsa Municipality

Geographical site
location

The site is located in the east of the settlement of Trebenishta in a distance of approx. 1.3km and south of the
settlement of Mesheishta in a distance of approx. 2.8km. The above mentioned distances refer to approximate
straight line/direct distance, and from the establishment borders of the settlements.

Access road

The access to the site takes place through the road E-65, which connects Ohrid with Kichevo settlement and then
moving in east direction passing through Trebenishta settlement and under a narrow bridge. The final access road
is with gravel for a distance of 1.5Km.

Spatial
characteristics

The closest settlement to the site is the settlement of Trebenishta in a distance of approximately 1.3km.
The optical isolation is high from the closest settlements and low from the final access local road.

A recreation lagoon is identified in a distance of 0.75Km.

There is no archaeological site in a distance of 3km.

The area is used for recreation in some specific periods (e.g. during spring).

Environmental
characteristics

There are no protected areas in a distance under 3km from the site. The closest emerald protected area is “Ohrid
Lake” (MKO0000024) in a distance of approx. 5.5km south from the site. In addition, the Ohrid region which is
characterized by UNESCO as Natural and cultural heritage area, is in a distance of approximately 6.0km south.

The site is characterized as non irrigated arable land and broad leaved forest and the wider area is non-irrigated
arable land with mixed forest, according to Corine land cover 2012.

Geological -
Hydrogeological
characteristics

Most of the area is covered with thin diluvia sediments and only in the south parts the underlying Pliocene
complex appears on the surface of the the field. Site considered is situated within diluvial sediments of small
thickness, made by clay, gravels and sands with good water permeability and with expressed porosity.

There are no significant tectonic structures within the site area. The site is built by not coherent or slightly
coherent rock masses. The site is located far from any active seismic structure.

Occasional water-flow is formed in rainy seasons, but it is completely dried in largest part of the year. At about 800
meters downstream from the site a small dam for recreational activities is build. This flow and other small streams
in the vicinity of site inflow to Sateska River that passes about 2.5 kilometers west from the site. Sateska River is
the largest river in the region and therefore the main drainage artery.

The main recipients are relatively large rural settlements (Trebenishta, Gorenci and Orovnik) and closest
settlement is Trebenishta (2 km downstream from our location).

A highly permeable alluvial environment is located about 2500 meters west from the site.

As the site is located within diluvia clay sediments and Pliocene clay, the borrow pit can be formed within the site,
or in its immediate vicinity.

Technical and
Operational
characteristic

The altitude of the site ranges from 768 to 781 meters (mean average 775 m).

The total expansion of the area that could be used according to the morphological characteristics is approximately
19 ha, so there is available space to implement the Central waste management facilities.

Regarding the property ownership of the site, it could be characterized as mainly private.

According to the geological characteristics, there is availability of soil material for the daily soil cover.

Demands for
infrastructure works

The access to the site takes place passing through Trebenishta settlement and under a narrow bridge through an
existing gravel local road. There is need for road access improvement works and improvement works for the
narrow bridge.

Diversion works in order to avoid access through Trebenishta settlement could possibly be needed.

The site could be connected to the public utility networks through the nearby settlement.

Transportation costs
- Distance from
waste production
center of the region

Taking into consideration the produced waste from each municipality for 2016, the estimation of weighted
distance to this site has been calculated to 34km.

Conclusion

No Further Evaluation
The site T1 in Municipality of Debartsa, has the following main disadvantages:

(0]
(0]
(0]

It is located in a small distance from a recreation lake (0.75Km).

In general, this area is used for recreation.

The road network which connects the site needs improvement works, including the improvement works for the
narrow bridge.
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Figure 6-7: Geographical location, utilization area and site photos of the alternative site Trebenishta
(T1)
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Alternative site Arbinovo (A1) — Debartsa Municipality

Geographical site
location

e  The ssite is located in the west borders of the settlement of Arbinovo, southeast of the settlement of Laktinje in a
distance of approx. 2.0km, north of the settlement of Izdeglavje in a distance of approx. 3.8km and southwest of
the settlement of Mramorec in a distance of approx. 5km. The above mentioned distances refer to approximate
straight line/ direct distance, and from the establishment borders of the settlements.

Access road

e  The access to the site is easy, through the road E65 which connects Ohrid settlement with Kichevo settlement,
and then following the local paved road to Arbinovo settlement.

Spatial
characteristics

e  The closest settlement to the site is the settlement of Arbinovo in a distance of approximately 0.2km.

e The optical isolation is low from the closest settlement and also from the access road E-65.

e  There are some facilities of tourist interest under construction, located northwest of the site at 0.4 km (direct
line distance).

e  There is no archaeological site in a distance of 3km.

Environmental
characteristics

e  The ssite is located north of the emerald protected area “Belchishko Blato” with code MK0000014 in a distance of
approx. 5km and east of the protected area “Pesoschanska Reka” in a distance of approx. 4.5km.

e The wider area is characterizes as Broad leaved forests and transitional woodland-shrub , according to Corine
land cover 2012, and the site is characterized by land principally occupied by agriculture, with significant areas of
natural vegetation and complex cultivation patterns.

Geological -
Hydrogeological
characteristics

e  The site includes alluvium and slab limestone with Triassic age. Alluvial sediments occupy narrow belts around
river flow (Sateska river), while the rest is composed of limestone. Site is situated within alluvial sediments of
small thickness, made by gravels and sands with good water permeability and with expressed porosity.

e As per the Hydrogeological map of the Republic of Macedonia (1:200,000) limestone sediments fall into water
bearing environments with cavern porosity.

e There are no significant tectonic structures within the site area.

e In the proximity of the area, Sateska river flows. This is the largest water body in the region and therefore the
main drainage artery. There are no wells for groundwater pumping within or near the site.

e  The main recipients are relatively large rural settlements (Pesochani, Botun and Trebenishte) but the distance
along the stream is more than 10 km from the site. At the location there is a highly permeable alluvial
environment (alluvium of the river Sateska).

e  Just across the regional road Kichevo - Ohrid (1 km distance from the site) clayish Pliocene sediments are found.
This site is accounted as very good for borrow pit construction.

Technical and
Operational
characteristic

e The altitude of the site ranges from 832 to 851 meters (mean average 842 m).

e The total expansion of the area that could be used according to the morphological characteristics is
approximately 15.4 ha, so there is available space to implement the Central waste management facilities.

e  Regarding the property ownership of the site, it could be characterized as mainly private.

e  According to the geological characteristics, there is availability of soil material for the daily soil cover.

Demands for
infrastructure works

e  The access to the site takes place through an existing paved local road, which connects the road E-65 (Kichevo
settlement with Ohrid settlement) with Arbinovo. There is no need for major road access works.
e  The site could be connected to the public utility networks through the nearby settlement.

Transportation costs
- Distance from
waste production
center of the region

e  Taking into consideration the produced waste from each municipality for 2016, the estimation of weighted
distance to this site has been calculated to 41km.

Conclusion

No Further Evaluation
The site Al in Municipality of Debartsa, has the following main disadvantages:
0 Itislocated by the borders of Arbinovo settlement.
0 Itisin asmall distance from tourist facilities under construction (0.4 km).
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Figure 6-8: Geographical location, utilization area and site photos of the alternative site Arbinovo (A1)

Goagle Earth
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Alternative site Arbinovo (A2) — Debartsa Municipality

Geographical site e The site A2 administratively belongs to Municipality of Debartsa. Regarding the approximate direct distance from the
location nearby settlements, the proposed site is: 0.2 km northwest of Arbinovo, 0.8 km southeast of Laktinje, 2.3 km
southeast of Godivje, 3.5 km southwest of Slivovo. The above mentioned distances refer to approximate straight
line/direct distance, and from the establishment borders of the settlements.

Access road e The access to the site is easy, through the road E65 at the part which connects Ohrid settlement with Kichevo
settlement, and then following the local paved road to Laktinje settlement .

Spatial e The closest settlement to the site is the settlement of Arbinovo in a distance of approximately 0.2km.

characteristics e The optical isolation is low from the closest settlement and also from the access local road and E-65.

e  The wider area is characterized by complex cultivation patterns (to the north).

e  There are some facilities of tourist interest under construction, located east —northeast of the site at 0.2 km (direct
line distance).

e  There is no archaeological site in a distance of 3km.

Environmental e The site is located north of the emerald protected area “Belchishko Blato” with code MK0000014 in a distance of

characteristics approx. 5.5 km and east of the protected area “Pesoschanska Reka” in a distance of approx. 3.7km.

e  The site is characterized by land principally occupied by agriculture, with significant areas of natural vegetation with
a part of transitional woodland-shrub, according to Corine land cover 2012.

Geological - e  The site is situated within Pliocene sediments of small thickness, made by clays, gravel and sand. These sedimentary
Hydrogeological rocks are transgressive deposit on metamorphic phyllites which can be seen on the surface of the ground near the
characteristics settlement Laktinje. The Pliocene sediments are considered as semi permeable.

e There are no significant tectonic structures related with the site area. Those are not coherent or slightly coherent
rock masses, of limited unconfirmed thickness, overlaying metamorphic rocks.

. Sateska River is the largest river in the region and therefore the main drainage artery.

e The areais represented by a relatively steep slope which is cut by a shallow river valley. In the south-eastern parts of
the terrain some slopes can be seen which are probably caused by human activity because nearby there are some
facilities of tourist interest under construction.

e Near the observed area (at 100 meters) a highly permeable zone appears in the alluvium of river Sateska like).

e  As mentioned, the terrain is relatively steep which is cut by a shallow river valley and it has a large catchment area
(over 280 ha).

e  The site is situated within clayish Pliocene sediments which are ideal for the design of borrow pits clay in them.

Technical and e The altitude of the site ranges from 860 to 878 meters (mean average 878 m).
Operational e The total expansion of the area that could be used according to the morphological characteristics is approximately
characteristic 17 ha, so there is available space to implement the Central waste management facilities.

e  Regarding the property ownership of the site, it could be characterized as mainly private.
e  According to the geological characteristics, there is availability of soil material for the daily soil cover.

Demands for e  The access to the site takes place through an existing paved local road, which connects the road E-65 with Laktinje
infrastructure works settlement. There is no need for major road access works.

e  The site could be connected to the public utility networks through the nearby settlement.
Transportation costs e  Taking into consideration the produced waste from each municipality for 2016, the estimation of weighted distance
— Distance from to this site has been calculated to 41km.

waste production
center of the region

Conclusion No Further Evaluation
The site A2 in Municipality of Debartsa, has the following main disadvantages:
0 Itis located in a small distance from Arbinovo settlement (0.2km) and from the tourist facilities under construction
(0.2 km).
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Figure 6-9: Geographical location, utilization area and site photos of the alternative site Arbinovo (A2)
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Alternative site Laktinje (L1) — Debartsa Municipality

Geographical site
location

e  The site L1 administratively belongs to Municipality of Debartsa.

e  Regarding the approximate direct distance from the nearby settlements, the proposed site is: 0.1 km northwest of
Arbinovo, 1.0 km south-southeast of Laktinje, 2.4 km southeast of Godivje, 3.0 km southwest of Slivovo. The above
mentioned distances refer to approximate straight line/direct distance, and from the establishment borders of the
settlements.

Access road

e The access to the site is easy, through the road E65 at the part connecting Ohrid settlement with Kichevo
settlement, and then following the local paved road to Laktinje settlement.

Spatial
characteristics

e The closest settlement to the site is the settlement of Arbinovo in a distance of approximately 0.1km.

e  The optical isolation is low from the closest settlement and also from the access local road and E-65.

e  There are some facilities of tourist interest under construction, located south of the site at 0.2 km (direct line
distance).

e  There is no archaeological site under a distance of 3km.

Environmental
characteristics

e Thessite is located east of the protected area “Pesoschanska Reka” in a distance of approx. 4.0km and north of the
emerald protected area “Belchishko Blato” with code MK0O000014 in a distance of approx. 6.0 km.

e  The wider area and the site are characterized by land principally occupied by complex cultivation patterns and land
occupied by agriculture, with significant areas of natural vegetation

Geological -
Hydrogeological
characteristics

e The site includes Pliocene sediments with significant thickness which are transgressive deposited on the
metamorphic rocks of Paleozoic age (phyllites). Pliocene is built by clay, clayish sands and gravels accounted as
semi permeable. After a short geological prospection can be concluded that the surface parts of the terrain are
built of clay materials with sub capillary porosity.

e As per Hydrogeological map of the Republic of Macedonia (1:200.000) those areas fall into waterless terrains.

e  There are no significant tectonic structures within or near the site, and rock masses are estimated as non coherent
or slightly coherent. The site is located far from any active seismic structure.

e  There are no hydrant points within or near the site. Stream Sateska passes 200 m east of the site, and Sateska
River is the largest river in the region and therefore the main drainage artery. There are no wells for groundwater
pumping within or near the site.

e  The main recipients are relatively large rural settlements (Pesocani, Botun and Trebenishte) but mostly all are
more than 10km from the site. A highly permeable alluvial environment is located about 200 meters east from the
site.

e  Asthe site is located within Pliocene clay, the borrow pit can be formed within the site, or in its immediate vicinity.

Technical and
Operational
characteristic

e  The altitude of the site ranges from 848 to 886 meters (mean average 867 m).

e  The total expansion of the area that could be used according to the morphological characteristics is approximately
18 ha, so there is available space to implement the Central waste management facilities.

e  Regarding the property ownership of the site, it could be characterized as mainly private.

e According to the geological characteristics, there is availability of soil material for the daily soil cover.

Demands for
infrastructure works

e  The access to the site takes place through an existing paved local road, which connects the road E-65 with Laktinje
settlement. There is no need for major road access works.
e  The site could be connected to the public utility networks through the nearby settlement.

Transportation costs
- Distance from
waste production
center of the region

e Taking into consideration the produced waste from each municipality for 2016, the estimation of weighted
distance to this site has been calculated to 41km.

Conclusion

No Further Evaluation
The site L1 in Municipality of Debartsa, has the following main disadvantages:
0 Itislocated in a small distance from Arbinovo settlement (0.1km) and from tourist facilities under construction (0.2
km).
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Figure 6-10: Geographical location, utilization area and site photos of the alternative site Laktinje (L1)
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Alternative site Godivje (G1) — Debartsa Municipality

Geographical
site location

The site G1 administratively belongs to Municipality of Debartsa.

The site is located in the southwest of the settlement of Slivovo in a distance of approx. 1.7km, northwest of the
settlement of Arbinovo in a distance of approx. 1.7km, northeast of the settlement of Laktinje in a distance of approx.
1.8km and southeast of the settlement of Godivje in a distance of approx. 2.0km. The above mentioned distances
refer to approximate straight line/direct distance, and from the establishment borders of the settlements.

Access road

The access to the area of the site is very easy. The site is located sideways of the road E-65, which connects Kichevo
settlement with Ohrid settlement.

Spatial
characteristics

The closest settlements to the site are the settlements of Slivovo and Arbinovo in a distance of approx. 1.7km.

The site is visible from the access regional road E-65. Also the optical isolation from the settlement of Godivje is very
low.

There are some facilities of tourist interest under construction, located south — southwest of the site at 2.0 km (direct
line distance).

There is no archaeological site in a distance of 3km.

Exactly in front of the site, a pay toll station is planned to be constructed, in the national road E65.

Environmental
characteristics

There are no protected areas in a distance under 3km from the city. Regarding the closest protected areas, the site is
located:

north of the closest emerald protected area “Belchishko Blato” with code MK0000014, in a distance of approx. 8km
and

east of the protected area “Pesoschanska Reka” in a distance of approx. 5.0km.

The land occupation of the site and the wider area is characterized as agricultural land and according to the site visit,
the proposed site can be characterized as occupied by ordinary ecological features.

Geological -
Hydrogeological
characteristics

The site includes alluvium and Pliocene sediments. Alluvial sediments occupy narrow belts around small stream flow
(Vrbjanska), while the rest of the site is composed of Pliocene. Site is situated within alluvial sediments of small
thickness, made by gravels and sands with good water permeability and with expressed porosity.

As per Hydrogeological map of the Republic of Macedonia (1:200,000), those sediments fall into water-bearing areas.
There are no significant tectonic structures related with the site area. Surface rocks include no coherent or slightly
coherent masses. Pliocene sediments have very low thickness without appearance of dominant structures of
crimping.

Stream Vrbjanska passes through the site, and Sateska River flows in vicinity. Sateska River is the largest river in the
region and therefore the main drainage artery. There are no wells for groundwater pumping within or near the site
considered.

The terrain is flat and only in eastern there is elevation of the terrain and appearance of slopes is noted. The hills are
built of Pliocene material. The slopes are stable (20-30 degrees) and mostly forested.

The main recipients are relatively large rural settlements (Pesochani and Trebenishte) but the distance along the
stream is more than 10 km from the site.

Terrain is flat and without significant slopes, but due to the central position in the valley it has a large catchment area
(over 400ha or 4km2).

As the site is located within Pliocene clay, the borrow pit can be formed within the site, or in its immediate vicinity.

Technical and
Operational
characteristic

The altitude of the site ranges from 857 to 872 meters (mean average 862 m).

The total expansion of the area that could be used according to the morphological characteristics is approximately 15
ha, so there is available space to implement the Central waste management facilities.

Regarding the property ownership of the site, it could be characterized as mainly private.

According to the geological characteristics, there is availability of soil material for the daily soil cover.

Demands for
infrastructure
works

The access to the site takes place through regional road E-65, which connects the settlement of Kichevo with the
settlement of Ohrid. There is no need for extra road access works.
The site could be connected to the public utility networks through the nearby settlement.

Transportation
costs — Distance
from waste
production
center of the
region

Taking into consideration the produced waste from each municipality for 2016, the estimation of weighted distance to
this site has been calculated to 41km.

Conclusion

No Further Evaluation
The site G1 in Municipality of Debartsa, has the following main disadvantages:

o
(0]

it is located by the national road E65 and
it is designed to be constructed a toll station in that location.
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Figure 6-11: Geographical location, utilization area and site photos of the alternative site Godivje (G1)
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Alternative site Godivje (G2) — Debartsa Municipality

Geographical site
location

The site G2 administratively belongs to Municipality of Debartsa.

The site is located northeast of the settlement of Laktinje in a distance of approx. 1.0km, in the southeast of the
settlement of Godivje in a distance of approx. 1.3km, northwest of the settlement of Arbinovo in a distance of
approx. 1.5km and northeast of the settlement of Vrbjani in a distance of approx. 2.4km. The above mentioned
distances refer to approximate straight line/direct distance, and from the establishment borders of the settlements.

Access road

The access to the site is easy, through the road E65 which connects Ohrid settlement with Kichevo settlement, and
then following the local paved road to Godivje settlement.

Spatial
characteristics

The closest settlement to the site is the settlement of Laktinje, in a distance of approximately 1.0km.

The optical isolation is in a good level from the road E65 (connects Ohrid with Kichevo settlement) and is in a
moderate level from the nearby settlements.

There are some facilities of tourist interest under construction, located south — southwest of the site at 1.8 km
(direct line distance).

There is no archaeological site in a distance of 3km.

Environmental
characteristics

There are no protected areas in a distance under 3km from the city. Regarding the closest protected areas, the site
is located:

north of the closest emerald protected area “Belchishko Blato” with code MK0000014, in a distance of approx.
7.3km and

east of the protected area “Pesoschanska Reka” in a distance of approx. 4.3km.

The land occupation of the site and the wider area is characterized as land principally occupied by agriculture, with
significant areas of natural vegetation and complex cultivation patterns and according to the site visit, the proposed
site can be characterized as occupied by ordinary ecological features.

Geological -
Hydrogeological
characteristics

The site includes Pliocene sediments that appear west of the alluvial sediments of the river Vrbjanska. Pliocene
includes clay, clay-sands and gravels accounted as semi permeable. After a short geological prospection, it can be
assumed that the surface parts of the terrain are built of clay materials with sub capillary porosity.

As per Hydrogeological map of the Republic of Macedonia (1:200,000), those sediments fall into waterless terrains.
There are no significant tectonic structures within or near the site area, and rock masses are estimated as non-
coherent or slightly coherent. Pliocene sediments have very low thickness without the appearance of dominant
structures of crimping. The site area is flat with the presence of a gentle valley in its central parts.

Vrbjanska stream passes 500 m east of the site and Sateska River flows in vicinity. Sateska River is the largest river in
the region and therefore the main drainage artery. There are no wells for groundwater pumping within or near the
site.

The main recipients are relatively large rural settlements (Pesocani, Botun and Trebenishte), but all at a distance
more than 10 km from the site. Highly permeable alluvial environment, which is an integral part of Sateska River
alluvium, is located 500 meters east from the site.

The site is flat and without significant slopes, but due to the central position in the valley it has a large catchment
area (over 400ha or 4Km?2).

As the site is located within Pliocene clay, the borrow pit can be formed within the site or in its immediate vicinity.

Technical and
Operational
characteristic

The altitude of the site ranges from 886 to 908 meters (mean average 897 m).

The total expansion of the area that could be used according to the morphological characteristics is approximately
21.5 ha, so there is available space to implement the Central waste management facilities.

Regarding the property ownership of the site, it could be characterized as mainly private.

According to the geological characteristics, there is availability of soil material for the daily soil cover.

Demands for
infrastructure
works

The access to the site is easy, through the road E65 which connects Ohrid settlement with Kichevo settlement, and
then following the local paved road to Godivje settlement. For the final access to the site about 100m needs
improvement works.

The site could be connected to the public utility networks through the nearby settlement.

Transportation
costs — Distance
from waste
production center
of the region

Taking into consideration the produced waste from each municipality for 2016, the estimation of weighted distance
to this site has been calculated to 42km.

Conclusion

Further Evaluation
The site G2 in Municipality of Debartsa, is an appropriate site because:

It is not located in an excluded area
There is available space to implement the Central Waste Management Facilities.
In general it has appropriate characteristics for the aimed purpose.
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Figure 6-12: Geographical location, utilization area and site photos of the alternative site Godivje (G2)
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Alternative site Vraneshtitsa (V1) — Kichevo Municipality

Geographical site
location

The site V1 administratively belongs to Kichevo Municipality and it is situated southeast of Kichevo settlement at
approx. 7.8 km direct distance.

Regarding the approximate direct distance from the nearby settlements, the V1 proposed site is: 1 km northwest
of Atishta, 1.1 km south-southwest of Chelopetsi, 1.2 km north of Vraneshtitsa and 1.6 km east of Staroets.

Access road

The site can be accessed from Kichevo municipality which is connected to the main road network though E-65 and
regional road R-1303. The access to the site takes place through the regional road R-1303, deriving from Kichevo
settlement, exiting right before Chelopetsi and following a paved road network to Vraneshtitsa for approximately
1km (road distance).

Spatial
characteristics

The closest settlement to the site is the settlement of Atishta in a distance of approximately 1 km.

The optical isolation from the road is low, since the area of the site is situated in the crossroads of the local roads
connecting the settlements Staroets, Chelopetsi and Atishta. Also, there is medium optical isolation from the
regional road R-1303.

According to the site visit, livestock activities were observed in the wider area of the proposed site.

There is no archaeological site in a distance of 3km.

Environmental
characteristics

The wider area as well as the proposed site is non-irrigated arable land with a part of land principally occupied by
agriculture, with significant areas of natural vegetation, according to Corine land cover 2012.

Geological -
Hydrogeological
characteristics

The area includes alluvial and proluvial sediments. Alluvial sediments occupy the belt around river Treska, while
the rest of the area is built of proluvial sediments in form of mild slopes above the river valley. The site is situated
within alluvial and proluvial sediments of small thickness made by gravels, sands and clays sands with good water
permeability and with expressed porosity.

As per the Hydrogeological map of the Republic of Macedonia (1:200,000) these sediment fall into water-bearing
areas.

There are no significant tectonic structures within or near the site area. There are no-coherent or slightly coherent
rock masses.

The site does not include hydrant points (existence of hydrant points is not marked on the map or observed during
the site visit). At 1 km north of the site, the Treska River flows (the main drainage artery in the area). There are no
wells for groundwater pumping within or near the site.

The main recipients are rural settlements, and the closest is Lisichani at about 2.5 km away from the site.

The terrain is located in the lowland area where there are no morphological forms with the presence of slopes. The
site is located far from any active seismic structure.

Site catchment area is estimated at 120 -200 ha (1.2 -2 km2), but may be noted that in the southern part of the
site there is dry river bed, probably filled during the rainy season.

At about 500 meters before Vranestica (according to geological map) there is an old clay quarry. This site can be
used as a borrow pit.

Technical and
Operational
characteristic

The altitude of the site ranges from 585 to 594 meters (mean average 588 m).

The total expansion of the area that could be used according to the morphological characteristics is approximately
15.6 ha, so there is available space to implement the Central waste management facilities.

Regarding the property ownership of the site, it could be characterized as private.

According to the geological characteristics, there is availability of soil material for the daily soil cover.

Demands for
infrastructure
works

The access to the site takes place through a paved road (approximately 1 km) that can be accessed through
regional road R1303 deriving from Kichevo. There is no need for improvement road works.

The site could be connected to the public utility networks through the nearby settlement.

However due to the biggest distance of the waste production center as well as due to the fact that almost 2/3 of
the waste are generated in the Southern part of the Region, remarkable additional cost will rather be needed for
construction and operation of more Transfer Stations.

Transportation
costs — Distance
from waste
production center
of the region

Taking into consideration the produced waste from each municipality for 2016, the estimation of weighted
distance to this site has been calculated to 57 km.

Conclusion

No Further Evaluation
The site V1 in Municipality of Kichevo, has the following main disadvantages:

(0]
(o)
(o)

[0}

The site has no social acceptance.

It is located in a big road distance (more than 57km) from the waste production center of the region.

The road network which connects the site is in a quite good condition, but with difficult geomorphological
characteristic, taking into consideration the meteorological conditions of the region.

Significant additional construction and operation cost will be needed.
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Figure 6-13: Geographical location, utilization area and site photos of the alternative site Vraneshtitsa
(V1)
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Alternative site Rashtani (R1) — Kichevo Municipality

Geographical site
location

The proposed site R1 administratively belongs to Kichevo Municipality and it is situated north-northwest of Kichevo
settlement at approximately 3.2 km direct distance (1 km from the outskirts of Kichevo).

Regarding the approximate direct distance from the nearby settlements, the R1 proposed site is: 0.3 km east of
Rashtani, 1.6 km north-northeast of Osoj and 3.3 km north east from Knezhino. The above mentioned distances refer
to approximate straight line/direct distance, and from the establishment borders of the settlements.

Access road

The access to the area takes place through Kichevo that is connected to the road network with E-65. The final access
to the site can be achieved exiting Kichevo to the northeast directing to Rashtani at approximately 0.3 km before
arriving to the settlement (road distance).

Spatial
characteristics

The closest settlement to the site is the settlement of Rashtaniin a distance of approximately 0.3 km.

The optical isolation from Rashtani as well as the road connecting it to Kichevo is very low. The site is also visible
from E-65.

There is no archaeological site in a distance of 3km.

Environmental
characteristics

The wider area is situated on agricultural land with complex cultivation patterns and parts of transitional woodland
shrub and mixed forest, according to Corine land cover 2012.

Geological -
Hydrogeological
characteristics

The site is situated within Pliocene sediments of small thickness, made by clays, gravel and sand. The Pliocene
sediments are considered as semipermeable.

There are no significant tectonic structures within or near the site area. Rocks under the Pliocene sediments do have
rare cracks, tight and not filled.

There are no hydrant points within or near the site. River Zajaska flows at about 2 km east of the site.

There are no wells for groundwater pumping within or near the site.

Closest recipients are urban settlement (Kichevo) located about 1 km south from the site. River Zajaska flows at
about 1 km east of the settlement. Main usage is irrigation and recreation).

The site in its largest part the site is located within flat lowlands.

The wider area of the location is wavelike creased with dominant slopes located in the north part of the site. The
slopes have not very steep sides (greater than 30 degrees). The catchment area is estimated at more than 40 ha (0.4
km2).

As the site is located within Pliocene clay, the borrow pit can be formed within the site.

Technical and
Operational
characteristic

The altitude of the site ranges from 660 to 742 meters (mean average 694 m).

The total expansion of the area that could be used according to the morphological characteristics is approximately
15.5 ha, so there is available space to implement the Central waste management facilities.

Regarding the property ownership of the site, it could be characterized as private.

According to the geological characteristics, there is availability of soil material for the daily soil cover.

Demands for
infrastructure works

The final access to the site can be achieved exiting Kichevo to the northeast directing to Rashtani at approximately
0.3 km before arriving to the settlement. There is no need for major improvement road works.

The site could be connected to the public utility networks through the nearby settlement.

However due to the biggest distance of the waste production center as well as due to the fact that almost 2/3 of the
waste are generated in the Southern part of the Region, remarkable additional cost will rather be needed for
construction and operation of more Transfer Stations.

Transportation costs
- Distance from
waste production
center of the region

Taking into consideration the produced waste from each municipality for 2016, the estimation of weighted distance
to this site has been calculated to 53 km.

Conclusion

No Further Evaluation
The site R1 in Municipality of Kichevo, has the following main disadvantages:

0]
(0]
(0]

The site has no social acceptance.

It is located in a big road distance (more than 53km) from the waste production center of the region.

The road network which connects the site is in a quite good condition, but with difficult geomorphological
characteristic, taking into consideration the meteorological conditions of the region.

Significant additional construction and operation cost will be needed.

An EU funded project implemented by ENVIROPLAN S.A.
and its consortium partners 6-32




“Preparation of necessary documents for establishing of an Integrated and
Financially Self-sustainable Waste Management System in Pelagonija,
Southwest, Vardar and Skopje Regions”(EuropeAid/136347/IH/SER/MK)
Feasibility Study & CBA - Southwest Region
Chapter 6

Figure 6-14: Geographical location, utilization area and site photos of the alternative site Rashtani
(R1)
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Alternative site Orlantsi (OR1) — Kichevo Municipality

Geographical site
location

The proposed site OR1 administratively belongs to Kichevo Municipality and it is situated southeast of Kichevo
settlement at approximately 7.0 km direct distance.

Regarding the approximate direct distance from the nearby settlements, the OR1 proposed site is: 0.6 km
southeast of Orlantsi, 0.7 km northwest of Miokazi, 2.0 km southwest of Rechani — Chelopechko, 2.0 km northeast
of Chelopetsi. The above mentioned distances refer to approximate straight line/ direct distance, and from the
establishment borders of the settlements.

Access road

The proposed site can be accessed from Kichevo municipality which is connected to the main road network though
E-65 and regional road R-1303.

The access to the site takes place through the regional road R-1303, deriving from Kichevo settlement, exiting at
Chelopetsi and following a paved road to Orlantsi for approximately 2.8km).

Spatial
characteristics

The closest settlement to the site is the settlement of Orlantsi in a distance of approximately 0.6 km.

The optical isolation of the site from Orlantsi settlement as well as the road deriving from the settlement is very
low.

The site is situated in close vicinity of military establishments.

There is no archaeological site in a distance of 3km.

Environmental
characteristics

The site is not located in the vicinity of protected areas or points of interest (direct distance >3 km)
The wider area as well as the site is situated on non-irrigated arable land with a part of land principally occupied by
agriculture, with significant areas of natural vegetation, according to Corine land cover 2012.

Geological -
Hydrogeological
characteristics

The site is built of none permeable clays and clay sands with sub capillary porosity (Pliocene), where weakly
coherent clays predominantly appear.

According to the hydrogeological map of the Republic of Macedonia (1:200,000) these areas fall into waterless.
There are no significant tectonic structures within or near the site area. There are no-coherent or slightly coherent
rock masses.

The site does not include hydrant points (existence of hydrant points is not marked on the map or observed during
the site visit). At 0.5 km east of the site river Radetinska flows.

The site is located on a mild slope (5-10 degrees), constructed from poorly coherent clayish and sandy materials.
The main recipients are rural settlements, and the closest is Miokazi, about 1 km away from the site.

Borrow pits can be formed within the area.

Technical and
Operational
characteristic

The altitude of the site ranges from 613 to 652 meters (mean average 631 m).

The total expansion of the area that could be used according to the morphological characteristics is approximately
15 ha, so there is available space to implement the Central waste management facilities.

Regarding the property ownership of the site, it could be characterized as private.

According to the geological characteristics, there is availability of soil material for the daily soil cover.

Demands for
infrastructure works

The final access to the site takes place through a paved road that connects Chelopetsi with Orlantsi. There could be
the need for improvement works. The distance of the site from the paved road deriving from Chelopetsi is 0.5 km
approximately.

The site could be connected to the public utility networks through the nearby settlement.

However due to the biggest distance of the waste production center as well as due to the fact that almost 2/3 of
the waste are generated in the Southern part of the Region, remarkable additional cost will rather be needed for
construction and operation of more Transfer Stations.

Transportation costs
- Distance from
waste production
center of the region

Taking into consideration the produced waste from each municipality for 2016, the estimation of weighted
distance to this site has been calculated to 60 km.

Conclusion

Further Evaluation
The site OR1 in Municipality of Kichevo, is an appropriate site because:

It is not located in an excluded area
It has available space to implement the Central Waste Management Facilities.
In general it has appropriate characteristics for the aimed purpose.
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Figure 6-15: Geographical location, utilization area and site photos of the alternative site Orlantsi
(OR1)
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Alternative site Orlantsi (0S1) — Kichevo Municipality

Geographical
site location

e The proposed site OS1 administratively belongs to Kichevo Municipality and it is situated north-northeast of
Kichevo settlement at approximately 7 km direct distance.

e Regarding the approximate direct distance from the nearby settlements, the OS1 proposed site is: 0.5 km
southwest of Oslomej, 1.8 km north-northeast of Crvivtsi, 2.2 km east of Kolibari, 2.5 km Southeast of Dolno
Strogomishte and 2.7 km northeast of TrapchinDol. The above mentioned distances refer to approximate straight
line/direct distance, and from the establishment borders of the settlements.

Access road

e The proposed site can be accessed from E-65, exiting Kichevo to the north directing to Oslome;j.
e The final access to the site can be accessed from the paved road connecting Oslomej and Crvivtsi (approximately 1.4
km from both settlements, road distance).

Spatial
characteristics

e The closest settlement to the site is the settlement of Orsomej in a distance of approximately 0.5 km.
e The optical isolation from Orsomej as well as the road connecting it to Kichevo is very low.

e Currently, at the limits of the proposed site to the south, a non-compliant municipal landfill site exists.
e The site is situated in close proximity of the existing “Oslome;j” lignite mining field.

e There is no archaeological site in a distance of 3km.

Environmental
characteristics

e There are no protected areas in the vicinity of the proposed site, in a distance of 3 km.
e According to Corine land cover 2012, the site is situated on mine excavation site with a part of transitional
woodland-shrub.

Geological -
Hydrogeological
characteristics

e The site is situated in close proximity of the existing Oslomej lignite mining field, where mining activities are ceased
for long period (roof sediments and productive lignite layer are excavated). The plateau formed after the
excavations is made up of Pliocene siltstones and clay sediments which are characterized by sub capillary pores and
constitute poorly permeable zones.

e There are no significant tectonic structures within or near the site area. Rock masses on the surface are not
coherent or slightly coherent.

e The site does not include hydrant points. Temnica River flows at 1 km east from the location and flows into the
river Zajaska (main drainage artery for whole area). There are no wells for groundwater pumping within the site.

e The site is located on a large plateau and there are large quantities of barren material (lignite overburden). Those
piles are not very high but do have steep slopes consisted of disintegrated materials susceptible to surface erosion.
It should be noted that in the north-eastern part of this area are the final parts of the current landfill of Kicevo. The
landfill area is in the same level with steep slopes.

e The main recipients are rural settlements, and the closest are Crvica and Strelci at a distance 2 and 2.5 km from the
location receptively.

e The mere presence of lignite within the site, offers a choice of excellent materials to cover the landfill and these
materials are in huge quantities.

Technical and
Operational
characteristic

e The altitude of the site ranges from 670 to 700 meters (mean average 684m).

e The total expansion of the area that could be used according to the morphological characteristics is approximately
15.6 ha, so there is available space to implement the Central waste management facilities.

e Regarding the property ownership of the site, it belongs to the JSP company.

e According to the geological characteristics, there is availability of soil material for the daily soil cover.

Demands for
infrastructure
works

e The final access to the site can be achieved through 1.4 km of paved road that needs improvement works.

e The site could be connected to the public utility networks through the nearby settlement.

e However due to the biggest distance of the waste production center as well as due to the fact that almost 2/3 of
the waste are generated in the Southern part of the Region, remarkable additional cost will rather be needed for
construction and operation of more Transfer Stations.

Transportation
costs — Distance
from waste
production
center of the
region

e Taking into consideration the produced waste from each municipality for 2016, the estimation of weighted distance
to this site has been calculated to 58 km.

Conclusion

No Further Evaluation
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The site OS1 in Municipality of Kichevo, has the following main disadvantages:
0 The site has no social acceptance, which is very critical parameter for the selection of a site
0 Itislocated in a big road distance (more than 55km) from the waste production center of the region.
0 The road network which connects the site is in a quite good condition, but with difficult geomorphological
characteristic, taking under consideration the meteorological conditions of the region.
0 Significant additional construction and operation cost will be needed.

Figure 6-16: Geographical location, utilization area and site photos of the alternative site Oslomej
(0s1)

Selection of the appropriate site

Based on the conclusions of those descriptions, three alternative sites were selected for further
evaluation through the PROMETHEE Il (Preference Ranking Organization Method for Enrichment
Evaluation). This is one of the most efficient multi-criteria methods, based on the outranking relations
concept. In the area of Southwest Region four (4) alternative potential sites were selected finally for
evaluation from the multi-criteria analysis procedure. These sites are:

e Alternative site Z1 - Debartsa Municipality

e Alternative site G2 - Debartsa Municipality

e Alternative site OR1 - Kichevo Municipality

The steps followed for the selection of the most appropriate solution for site are presented below:
Step 1: Choose, classify and calibrate the evaluation criteria;
Step 2: Estimate the criteria weight factors;
Step 3: Set alternative potential sites;
Step 4: Grade alternative potential sites — Determine indifference and preference thresholds;
Step 5: Use a multi-criteria software tool;
Step 6: Rank alternative potential sites.

The setting or selection of the criteria was made according to experience from similar applications to:
(1) Ensure all parameters were used to examine each alternative potential site
(2) Ensure a representation of each potential site’s characteristics
(3) Avoid the over-lapping of criteria

The criteria were classified into five groups, each including a number of individual criterions, as given
below:
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Table 6-4: Groups of criteria and individual criteria

Criteria

Sub-Criteria

A. Geological-
Hydrogeological

Al: Permeability of the underground layer

A2: Tectonic structure of the area

A3: Existence of hydrant points

A4: Existence and use of underground water

A5: Ground erosion-Stability of the slope

A6: Seismicity and seismik risk of the area

A7a: Surface water recipient-Type and use of the main recipient

A7b: Surface water recipient-Distance between waste management facilities, recipient

A8a: Protection of underground water due to infiltration

A8b: Protection of underground water due to the supply via surface water

A9a: Geomorphology of the area-Hydrological characteristics

A9b: Geomorphology of the area-Surface formulation and slope protection

A10: Borrow pits for clay sealing methods

B.Environmental

Bla: Land cover, ecological characteristics, landscape-Occupation

B1b: Land cover, ecological characteristics, landscape-Proximity

B2: Optical isolation

B3a: Nuisance by odour and air pollution-Distance recipient

B3b: Nuisance by odour and air pollution-Winds

B4a: Nuisance from the circulation of the transported vehicles in inhabited areas-Annoyance
from traffic

B4b: Nuisance from the circulation of the transported vehicles in inhabited areas-Annoyance
settlements

C. Land-Planning

C1: Distance of settlements

C2a: Distance from agricultural activities-Land Occupation

C2b: Distance from agricultural activities-Proximity

C3: Distance from stock-raising activities

C4: Distance from industrial activities

C5a: Proximity to incompatible uses-Protected areas

C5b: Proximity to incompatible uses-Landscape protection area

C5c: Proximity to incompatible uses-Touristic zones

C5d: Proximity to incompatible uses-Archaeological sites

C6a: Final access road-Type of network

C6b: Final access road-Necessary works

D. Operational

D1a: Impacts on operation of waste management facilities from the climatic conditions in the
area

D1b: Impacts on operation of waste management facilities from the climatic conditions in the
area

D2: Adequacy of the available area-Expansion Capabilities

D3: Adequacy of covering material

E. Financial

E1: Demands for infrastructure works

E2: Land value

E3: Availability of public utilities

E4: Cost for waste transportation to the site

A significant step for the entire procedure was the quantification of the significance of each category of
criteria (categories A-E) as well as per criterion in each category. The determination of these weights
was based on the opinion of the people involved in municipal solid waste and the experience of the
project team in the development of multi-criteria analysis applications. Firstly weights were defined for
each group of criteria and secondly weights were defined for every criterion in the group. After the
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multiply of every criterion weight with the group weight that it belongs, the final weights were
calculated.

The next essential step of the procedure was the grading of alternative potential sites. In order to
implement this step, the collection and recording of data for each individual criterion for the four
potential sites took place. The following table presents the grading results for the four potential sites
obtained for the first criteria category’s individual criteria. The same was done for the individual criteria
of the other four categories. It is noted that a number of individual criteria had the same value for the

four potential sites and in particular:

e A4, A6, A7a, A10 from the Geological- Hydrogeological group;
e Bdafrom the Environmental group;
e (3, C4,C5b, C5d from the Environmental group;
e D1b, D3 from the Operational group;
e E3from the Financial group.

Table 6-5: Multi criteria matrix for Geological-Hydrogeological group

Site/Criterion | A1 | A2 |A3 | A4 (A5 | A6 | A7a | A7b | A8a | A8b | A9a | A%b | A10
Z1 5 5 5 10 7 10 8 4 5 4 8 7 10
G2 7 5 3 10 10 10 8 10 6 3 1 10 10
OR1 10 10 5 10 10 10 8 4 10 4 6 10 10
Table 6-6: Multi criteria matrix for Environmental group
Site/Criterion | Bla Bib B2 B3a B3b B4da B4b
21 3 2 1 10 10 7 3
G2 8 8 5 3 1 7 10
OR1 55 5.5 1 3 1 7 3
Table 6-7: Multi criteria matrix for Land-planning group
Site/Criterion | C1 C2a C2b c3 (o} C5a C5b C5c¢ C5d Céa Céb
Z1 2 5 5 10 10 1 10 10 10 10 10
G2 4 7 7 10 10 10 10 4 10 10 8
OR1 3 7 7 10 5 10 10 10 10 8 9
Table 6-8: Multi criteria matrix for Operational group
Site/Criterion | D1a D1b D2 D3
Z1 1 5 9 5
G2 1 5 10 5
OR1 3 5 8 5
Table 6-9: Multi criteria matrix for financial group
Site/Criterion | E1 E2 E3 E4
Z1 9 5 7 3
G2 7 7 7 2
OR1 9 5 7 1
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After the development of a multi-criteria matrix as well as the determination of the p and g thresholds,
the outcome was entered into a software tool for the ranking of the three alternative potential sites for
central waste management facilities. After running the software tool PROMETHEE method (Preference
Ranking Organization Method for Enrichment Evaluation), the alternative potential landfill sites,
concerning central waste management facilities, were ranked according to their performance (complete
ranking - PROMETHEE Il). The following figures show the complete ranking results for each alternative
Scenario (A’, B’ or C').
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Figure 6-17: Complete ranking of the potential sites

Scenario_A’ Scenario_B’ Scenario_C’
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Site G2 located in Debartsa Municipality was ranked as the best potential site for the construction and
operation of a central waste management facility in Southwest Region. In the following table are
summarized the rankings for the different alternatives for each criteria group from the application of
PROMETHEE method.

Table 6-10: Ranking of alternative areas for each criteria group/PROMETHEE method

Scenario A’ Scenario B’ Scenario C’

Method Criteria Group Ranking

A: Geological-

Hydrogeological OR1->G2->71 OR1->G2->71 OR1->G2->71

B: Environmental G2->7Z1-0R1 G2->7Z1-0R1 G2-57Z1-50R1
PROMETHEE .

C: Land-planning G2->0R1->71 G2->0R1->71 G2->0R1->71

D: Operational G2->Z1->0R1 G2->Z1->0R1 G2->Z1->0R1

E: Financial Z1->G2-50R1 Z1-5G2->0R1 Z1-5G2-0R1

6.3.2 Option analysis for location of LWMF (TSs) — Selected site description

The selection of the appropriate location for the construction of Transfer Stations is also an important
issue for the successful implementation of an Integrated Solid Waste Management System. In order to

identify

the municipalities where TSs should be established in Southwest Region the project team

applied the following steps:

The maximum possible number of TSs was determined taking into consideration the quantity of
waste to be transported through those facilities in correlation with the distance.
Maps which illustrate (i) the location of the central waste management facility, (ii) the possible
TSs, (iii) the municipalities which will be served for each TS and (iv) the Municipalities which will
transport their waste directly in CWMF, were created.
The Rulebook ‘Rules on minimum technical terms and conditions with regard to the protection
of the environment that shall be met by transfer stations, the conditions to be met on the sites
where the Transfer Stations should be built or set up and the time limits for waste storage in the
transfer station according the type of waste’ was taken into consideration.
For each TS of each region Break Even Points were calculated. To calculate the break-even point,
the following determined:
v" Transfer Station Cost (cost to build, own, and operate transfer station, in €/t)
v" Direct Haul Payload (average payload of collection truck hauling directly to WMC, in
tons)
v" Transfer Haul Payload (average payload of transfer truck hauling from transfer station to
landfill, in tons)
v" Transportation Cost (average cost of direct or transfer hauling, €/km)
v' Assumption that the mobile equipment will be replaced in 12 years from the beginning
of the operation
v" The investment cost of civil works and equipment of TSs in yearly basis in order to be
included in the unit costs
Letter of request from the project office was sent to the selected municipalities (identified after
analytical calculations) in order to propose sites for the establishment of the TSs. In order to
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facilitate the search of the proper location, the required size of the plot area determined from
the project team.

The analytical calculations concerning the task of Transfer Stations will be presented in a next paragraph
of the present chapter. The municipalities in which Transfer Stations will be constructed are the
municipalities of (i) Debar, (ii) Struga, (iii) Kichevo and (iv) Ohrid.

The following table presents the municipalities which will be served for each TS.

Table 6-11: TSs and municipalities which will be serve

TS Served Municipalities

Debar TS Debar, Centar Zhupa

Struga TS Struga, Vevchani

Kichevo TS Kichevo, Plasnitsa, Makedonski Brod
Ohrid TS Ohrid

The municipality of Debartsa will transfer its waste directly to the Central Waste Management Facilities.

The basic characteristics of the four selected site locations for Transfer Stations in Southwest Region, are
presented as follows:

Debar TS

®
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7 7
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The site which was proposed by Debar Municipality is located north - northwest of Debar
settlement in a direct distance of approx. 1.5 km.

The total surface of the proposed site is 1.4 ha

The site limits of the area are in vicinity with existing non compliant MSW landfill.

The closest Emerald site is “Mavrovo” (MK0O000007) in a direct distance of approx 5.6 km
northeast of the proposed site.

The nearest settlement is Debar settlement.

The access is easy and takes place through the existing local road network (P1202).

There is no need for major road access works.

The following figures illustrate the plot area of the proposed site and the settlements in the vicinity of
the TS site.

An EU funded project implemented by ENVIROPLAN S.A.
and its consortium partners 6-43



“Preparation of necessary documents for establishing of an Integrated and
Financially Self-sustainable Waste Management System in Pelagonija,
Southwest, Vardar and Skopje Regions”(EuropeAid/136347/IH/SER/MK)
Feasibility Study & CBA - Southwest Region
Chapter 6

WOF Gm08 | +4

K5
anPocest

"!\-Ianaw

sorno Melnichani
*Dolno Melnicani

~ Google Eapth

An EU funded project implemented by ENVIROPLAN S.A.
and its consortium partners 6-44



“Preparation of necessary documents for establishing of an Integrated and
Financially Self-sustainable Waste Management System in Pelagonija,
Southwest, Vardar and Skopje Regions”(EuropeAid/136347/IH/SER/MK)
Feasibility Study & CBA - Southwest Region
Chapter 6

Struga TS
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The site which was proposed by Struga Municipality is located North of Struga settlement in a
direct distance of approx. 1.6 km.

The total surface of the proposed site is 2.6 ha

The proposed site is located in an existing non compliant municipal landfill (RALL 006)

The closest Emerald site is “Ohridsko Ezero” (MK0000024) in a direct distance of approx 2 km
south of the proposed site.

The nearest settlement is Struga settlement

The site limits of the area are in vicinity with existing non compliant MSW landfill.

The access is easy through the existing local road network. The proposed site is placed on the
west of the road R-1201 that connects Struga settlement with Debar settlement to the industrial
zone of Struga settlement.

Works required for the improvement of current access road, due to the fact that there is an
existing paved road in the entrance of the transfer station

The following figures illustrate the plot area of the proposed site and the settlements in the vicinity of
the TS site.

Figure 6-19: Plot area of the proposed site, boundaries of closest Emerald areas/Struga TS
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Kichevo TS
% The site which was proposed by Kichevo Municipality is located north-northeast of Kichevo
settlement in a direct distance of approx. 6 km.
The total surface of the proposed site is 2.8 ha
The proposed site is located in an existing non compliant municipal landfill (RALL 003)
The closest Emerald site is Mavrovo site (MKO000007) in a direct distance of approx 15 km west
of proposed site.
The nearest settlement is Oslomej settlement in a direct distance of approx. 300 m
The access to the site is through the road which connects Kichevo settlement with Oslomej
settlement.
** Works required for the improvement of current access road
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7 7
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The following figures illustrate the plot area of the proposed site and the settlements in the vicinity of
the TS site.
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Figure 6-20: Plot area of the proposed site, boundaries of closest Emerald areas/Kichevo TS
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Ohrid TS
%+ The site which was proposed by Ohrid Municipality is located Northwest of Ohrid settlement in
a direct distance of approx. 2 km.

%+ The total surface of the proposed site is 2.8 ha.
% The proposed site is located in immediate vicinity with a non compliant municipal landfill (RALL
005) with solid municipal and C&D waste.
%+ The closest Emerald sites are:
v' “Ohrid lake” (MK0000024) in a direct distance of approx. 1 km southwest of the
proposed site.
v" “Calichica” (MK0000001) in a direct distance of approx. 5 km east of the proposed site.
% The nearest settlement is Orman settlement in a direct distance of approx 0.7 km.
% The access is easy through the existing local road network. The proposed site is located north of

the road A3 that connects Ohrid settlement with Struga settlement.
Earthworks are required for the improvement of the current access road.

o
*

*

The following figures illustrate the plot area of the proposed site and the settlements in the vicinity of
the TS site.

Figure 6-21: Plot area of the proposed site, boundaries of closest Emerald areas/Ohrid TS
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6.4 Option analysis on transfer stations

Solid waste Transfer Stations (TS) are solid waste reception facilities that are used as interim stations for
waste transportation to distant waste treatment and disposal facilities. They can play an important role
in the regions total waste management system as a link between the collection system of solid
municipal waste and their final disposal. While TS facilities may vary, all serve a same basic purpose, to
consolidate the waste from multiple collection vehicles into larger, high-volume transfer vehicles. Their
advantages are summarised as follows:

e Economically transport waste to a distant landfill

e Increase municipal collection efficiency

e Provide convenient drop-off locations for residents
e Reduce traffic volume at a landfill

Consolidating smaller loads from collection vehicles into larger transfer vehicles reduces hauling costs by
enabling collection crews to spend less time travelling to and from distant disposal sites and more time
collecting waste, resulting in reduced fuel consumption and collection vehicle maintenance costs, plus
produces less overall traffic, air emissions, and road wear.
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A transfer station also provides an opportunity to screen waste prior to disposal, flexibility in selecting
waste disposal options, as well as an opportunity to serve as a convenience center for public use.

In their simplest form, transfer stations are facilities with a designated receiving area where waste
collection vehicles discharge their load, but in some cases, transfer stations are also used as multi-
purpose facilities that include: storage of recyclable materials, household hazardous waste collection
depots, and in some cases collection points for organic materials destined for composting sites.

Social, political, economical and geographical factors establish the need of transfer station in a region
and the primary reason for using a transfer station is to reduce the cost of transporting waste to
treatment/disposal facilities.

Deciding whether a transfer station is appropriate for an individual community is based on determining
if the benefits outweigh the planning, sitting, designing, and operating costs against the savings the
transfer station might generate from reduced hauling costs.

The type of station that will be feasible for a community depends on the following design variables:
Required capacity and amount of waste storage desired;
Types of wastes received;
Processes required recovering material from wastes or preparing it (e.g. shred or bale) for
shipment;
Types of collection vehicles using the facility;
Types of transfer vehicles that can be accommodated at the disposal facilities, and;
Site topography and access.

6.4.1 Waste quantities

The waste quantities that will be transferred to CWMF in G2 site (Debartsa Municipality), either directly
with waste collection vehicles or through transfer stations, are equal to 59,133 t/y after removal of
hazardous waste, waste collected in Green Points, waste from home composting actions, and other
waste streams (i.e. WEEE, construction and demolition waste, etc.).

The quantity of waste per municipality of Southwest region that will be transferred for the appropriate
treatment and disposal is presented in the following Table.

Table 6-12: Waste quantities per municipality that will be transferred to CWMF in G2 site
(aver. 2021-2046)

Municipalities Quantity (t/y) Participation %

Vevchani 365 0.6%
Debar 7,275 12.3%
Debartsa 704 1.2%
Kichevo 12,367 20.9%
Makedonski Brod 1,724 2.9%
Ohrid 22,044 37.3%
Plasnitsa 1,312 2.2%
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Municipalities Quantity (t/y) Participation %
Struga 12,445 21.0%
Centar Zhupa 897 1.5%
TOTAL 59,133 100.0%

6.4.2 Location and capacities of all potential transfer stations

Organized collection and transport of municipal waste will cover all settlements in nine (9)
municipalities in Southwest Region, and 100% of the population. In addition to the local population,
during the tourist season, collection and transport of waste is also cover waste by tourists and residents
who occasionally stay in holiday homes, in the area of Southwest Region.

As it is already mentioned in the first step in the procedure of determining the possible maximum
number of TSs which should be constructed, was the determination of the quantities of waste that will
be transferred through those facilities and the implementation of maps.

The total quantity to be transferred to the CWMC in Debartsa, either directly with waste collection
vehicles, or through transfer stations, is equal to 59,133 t/y (2021-2046 average waste quantity). The
waste quantities to be transferred via TS vary depending on the number of TS and the municipalities
which will be served. The waste streams which will be transferred through TSs will be (i) mixed waste,
(ii) recyclable waste and (iii) green waste.

As it is mentioned in previous paragraph, a request letter from the project office was send in the
municipalities of Ohrid, Struga, Debar and Kichevo, in order to propose specific locations for the
construction of a Transfer Station. In order to facilitate the search of the proper location, the required
size of the plot area determined from the project team. Two out of four municipalities (Struga & Debar)
send a positive reply with a proposed site. Ohrid Municipality replied that they didn’t prefer the
construction of a TS for the transportation of their waste and it’s preferable for them to transfer their
waste through collection vehicles. Kichevo Municipality requested a proposal from the project team
regarding the TS location. Although Ohrid gave a negative reply, the option for the construction of a TS
in this municipality was examined.

The following table presents an overview of all potential TS locations and their waste capacities and an
overview of the Municipalities that will transfer their waste directly to CWMF without TS. The
sustainability of potential TSs will be examined through the Break Even Point Calculations.
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Table 6-13: Capacities of all potential TSs (average quantities 2041-2046)

TS to Residual Recyclable Green

Potential CWMF Served waste waste waste Tota_l
. A Capacity
TS (roundtrip, municipalities stream stream stream (t/y)
km) (t/y) (t/y) (t/y)
Struga 8,769 2,920 756 12,445
Struga 76 Vevchani 257 86 22 365
Sub-total 9,026 3,006 778 12,810
Debar 5,126 1,707 442 7,275
Debar 179 Centar Zhupa 632 211 55 897
Sub-total 5,758 1,917 496 8,172
Kichevo 8,714 2,902 751 12,367
Kichevo 78 Plasnitsa 924 308 80 1,312
Makedonski Brod 1,215 405 105 1,724
Sub-total 10,853 3,614 935 15,403
Ohrid 65 Ohrid 15,534 5,172 1,339 22,044
Sub-total 15,534 5,172 1,339 22,044
Total quantity transported through TSs 58,429

Table 6-14: Capacities of municipalities that will transfer their waste directly to CWMF
(average quantities 2041-2046)

Direct . Residual Recyclable Green

. Roundtrip to Total

transportation Waste waste waste .
CWMF Capacity

to CWMF- ( km) stream stream stream (t/y)

Municipalities (t/y) (t/y) y

Debartsa 31 165 43 704

Sub-total 165 43 704

Total quantity transported directly 704

The following map illustrates the proposed locations, in a municipality level, and the municipalities
which will be served for each proposed TS. Also municipalities that transport their waste directly to

CWMF are presented.
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Figure 6-22: Locations of potential Transfer Stations and WMC and respective serviced municipalities
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The following diagram illustrates the proposed Transfer Stations, the municipalities which will be served
from them, the municipality in which these will be located, the quantities which will be transferred
through them and the municipalities and their quantities which will transfer their waste directly to
CWMF.
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Figure 6-23: Overall proposed transportation system in Southwest region
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6.4.3 Break-Even Point calculation concerning Transfer Station task

The Break Even Points were calculated for each proposed TS of the region. To calculate the break-even
point for a specific facility, it is necessary to determine the following values:

>
>
>
>

Once

Transfer Station Cost (cost to build, own, and operate transfer station, in €/t).
Direct Haul Payload (average payload of collection truck hauling directly to CWMF, in tons).
Transfer Haul Payload (average payload of transfer truck hauling from transfer station to landfill,

in tons).
Trucking Cost (average cost of direct or transfer hauling, €/km).

these values are known, the following formulas have been used in order to calculate cost at

different distances:

Cost of Direct Haul (without the use of a waste transfer station)
Distance (km) multiplied by Trucking Cost (€ per km) divided by Direct Haul Payload (tons)
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e Cost of Transfer Haul
Transfer Station Cost (€ per ton) plus Distance (km) multiplied by Trucking Cost (€ per km)
divided by Transfer Haul Payload (tons)

6.4.3.1 Cost for build own and operate TS facility

In order to proceed with the aforementioned calculation it was necessary to determine the appropriate
uploading system and transportation equipment for each Transfer Station.
TS can typically be categorized into the following basic categories:

Direct discharge without compaction systems
Platform/pit stations without compaction systems
Compaction systems (Stationary compactors or press containers)

Direct discharge without compaction systems:

Waste can be unloaded directly into the “open top” of the trailer. Direct discharge without compaction
stations is generally designed in two main operating floors. During the operation the waste is unloaded
directly from collection vehicles (located on the top floor), through a hopper, into an open-top trailer
located on the lower floor. The trailer is positioned on scale so that unloading can be stopped when the
maximum payload is reached. Large trailers are necessary in order to get a good payload because the
waste is not compacted.

Advantages Disadvantages

Simple technology that does not rely on sophisticated Needs grade separation for top-loading trailers
equipment No temporary storage of waste

Lower capital costs Waste can lightly compacted

No additional equipment needed for pushing waste Limited inspection capability

into trailer

Reduces the handling of waste

Platform/pit stations without compaction systems

In platform/pit stations, collection vehicles are unloading the waste onto a floor or area where waste
can be temporarily stored, and, if desired, picked through for recyclables or unacceptable materials. The
waste is then pushed into open-top trailers, usually by front-end loaders. Like direct discharge stations,
platform stations have two levels. If a pit is used, the station has three levels. A major advantage of
these stations is that they provide temporary storage, which allows peak inflow of wastes to be levelled
out over a longer period. Although construction costs for this type of facility are usually higher because
of the increased floor space, the ability to temporarily store waste allows the purchase of fewer trucks
and trailers, and can also enable facility operators to haul at night or other slow traffic periods. These
stations are usually designed to have a storage capacity of one-half to two days’ inflow.
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Advantages Disadvantages
Peak waste flow can be stored. Thus reducing the High capital costs
number of transfer trailers needed Additional equipment needed to reload waste into
Bulky items can be broken down. waste compacted transfer trailer
Simple technology Fall hazard for people and vehicles
Easier for materials recovery and waste screening. Larger floor area to maintain

Compaction systems (Stationary compactors or press containers)

Stationary compactors use a hydraulic ram to compact waste into the transfer trailer. The trailer must
be designed to resist the compaction force and for this reason usually it is made of reinforced steel.
Waste is fed into the compactor through a chute, either directly from collection trucks or after
intermediate use of a pit. The hydraulically powered ram of the compactor pushes waste into the
transfer trailer, which is usually mechanically linked to the compactor. The main disadvantage of this
compaction facility is that the ability of the facility for waste process depends on the functionality of the
compactor. The selection of a good quality compactor in comparison with regular preventive
maintenance of the equipment and the prompt availability of relevant personnel are essential for the
reliable operation.

Another alternative of compaction system, without the presence of the aforementioned disadvantage,
is the system of press containers. In this solution, waste is tipped through a hopper into press containers
which can be wheeled press containers or simple press containers. In the first case of wheeled press
containers, these are carried through an appropriate truck connected to the wheeled press container,
while in the second case of simple press containers; these are carried through a hook lift truck. When
quantities of waste are small, it is economically more feasible the use of mobile compactors (press
containers wheeled or simple) than stationary compactors. In this case the waste is unloaded from the
collection vehicle, through a hopper, into the feeding chute of the press container which is located on a
lower floor. Each mobile compactor is a single unit that consists of a compactor with a permanently
connected compaction container. This has the advantage that special preparation of the site is not
needed, as the only requirement of the compactor is an electrical power connection. An electro-
hydraulically driven horizontal ram, compacts the material into the container.

Due to the fact that the quantities that will be transferred through Transfer Stations are small (average
quantity 2021-2046) and taking into consideration the advantages and disadvantages of each different
type, concerning the uploading system of the Transfer stations, the system that will be examined further
based on a system with hopper on different levels and regarding transportation equipment two
alternative systems were examined and the most economical solution was selected.

The following figure and table illustrates and present the alternative systems for transportation
equipment and the alternative options which were examined in the framework of the feasibility study.
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Figure 6-24: Option Wheeled press containers and relevant trucks for wheeled press containers

Wheeled press containers/Truck for wheeled press containers

Press containers/Truck with hook lift for press containers

Waste unioaging level

Waste pading level

FLER VW

Waste unioading level

FLAR WEW

Waste lpading level
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Table 6-15: Examined alternative options concerning transportation equipment of TSs

Wheeled press containers 55 m3 for mixed waste Vv
Press containers 24 m3 for mixed waste Vv
Press containers 24 m3 for recyclable waste Vv Vv
Containers 24 m3 for green waste \' \'

Trucks for wheeled press containers \'
Trucks for containers/press containers \' \'

The following table presents the total investment cost for each alternative option for each TS in
Southwest region. Analytical calculations are presenting in the relevant Annex of the present study.

Table 6-16: Financial calculations for each alternative option and each proposed TS in Southwest
region
Investment cost for
transportation equipment (€) Option 1 Option 2
/Southwest Region

Struga TS 527,455 257,580
Debar TS 527,455 390,699
Kichevo TS 527,455 414,074
Ohrid TS 758,416 468,410

Option 2 (press containers for mixed and recyclable waste and open containers for green waste/truck
with hook lift) selected for all the proposed TSs in Southwest region as it is the most economical solution
for transportation equipment.

The next step after the selection of the appropriate technology for uploading system and transportation
equipment was the calculation of investment and operational cost for all the proposed TSs taking into
consideration the division on civil works, equipment of the facility and mobile equipment. The following
table provides the calculations for investment and operational costs for each proposed TS and the unit
costs concerning the TS facility (civil works & equipment) and the transportation equipment of each TS
facility. Analytical calculations are presenting in the relevant Annex.

Table 6-17: Investment/Operational cost for each proposed TS in Southwest region

Struga TS Debar TS Kichevo TS Ohrid TS
Total
Investment cost 1,018,078 968,692 1,109,550 1,245,542
of TS €/y
Total
Operational cost 99,884 113,887 126,387 147,516
of TS €/y
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Table 6-18: Unit costs for build own and operate TS facilities

Struga TS Debar TS Kichevo TS Ohrid TS

Unit cost for build

and operate TS
facility (incl. also

11.87 20.81 13.07 9.88

transportation cost

to CWMF) (€/t)

6.4.3.2 Calculation of trucking cost

The average cost of direct or transfer hauling in €/km was also calculated for the determination of break
even points. The following table presents the summarized results for each TS for the cases (i) the served
municipalities transfer their waste directly to CWMF or (ii) through TS facilities. Analytical calculations
are presenting in the relevant Annex.

Table 6-19: Average cost of direct or transferring hauling (Investment and operational cost)

Cost for
transportation
equipment
through TSs (€/t)

Cost for
transportation
equipment
through small
trucks without TSs
(€/1)

Struga, Vevchani  Debar, Centar Zhupa Kichevo, Plasnica, Ohrid
Makedonski Brod
5.87 12.93 8.06 5.90
(for average (for average round- (for average round-  (for average round-
round-trip 76.4 trip 178.6 km) trip 78 km) trip 65 km)
km)
34.51 59.64 33.84 25.90
(for average (for average round- (for average round-  (for average round-
round-trip 74 trip 170 km) trip 66 km) trip 73 km)

km)

6.4.3.3 Break even points determination

The following figures demonstrate a representative “cost versus kilometres” relationship between direct
hauling waste to disposal facilities in collection vehicles versus hauling in larger vehicles for each
proposed Transfer station in Southwest region.
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TS in Struga municipality (served municipalities: Struga, Vevchani)

Comparison of Hauling Costs With
and Without "TS Struga"
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The comparison shows a break-even distance of about 42 km (round-trip), which means that is cost effective to
construct this specific TS when the round-trip distance exceeds 42 km. The round-trip distance from TS location in
Struga municipality to CWMF is approx. 76 km so Struga TS is cost-effective and proposed to be constructed.
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TS in Debar municipality (served municipalities: Debar, Centar Zhupa)

Comparison of Hauling Costs With
and Without "TS Debar"
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The comparison shows a break-even distance of about 76 km (round-trip), which means that is cost effective to
construct this specific TS when the round-trip distance exceeds 76 km. The round-trip distance from TS location in
Debar municipality to CWMF is approx. 178 km so Debar TS is cost-effective and proposed to be constructed.
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TS in Kichevo municipality (served municipalities: Kichevo, Plasnitsa, Makedonski Brod)

Comparison of Hauling Costs With
and Without "TS Kichevo"
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The comparison shows a break-even distance of about 35 km (round-trip), which means that is cost effective to
construct this specific TS when the round-trip distance exceeds 35 km. The round-trip distance from TS location in
Kichevo municipality to CWMF is 78 km so Kichevo TS is not cost-effective and is not proposed to be constructed.
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TS in Ohrid municipality (served municipality: Ohrid)

Comparison of Hauling Costs With
and Without "TS Ohrid"
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The comparison shows a break-even distance of about 40 km (round-trip), which means that, is cost effective to
construct the specific TS when the round-trip distance exceeds 40 km. The round-trip distance from TS location in
Ohrid municipality to CWMF is approx. 65 km, so Ohrid TS is cost effective to be constructed.

6.4.4 Analysis of alternative scenarios for waste transportation in Southwest region
6.4.4.1 Description of options

Having determined in the previous paragraphs the transport equipment, the type / technology of TS and the
number of TSs that should be constructed (justification did through Break Even Point calculations), the next step
is to compare the current situation (Business as Usual) (no TSs, direct transportation to landfill with collection
trucks) with the To Do Something Scenario (Variant 1). Namely, the two Variants are:

e Business as usual (Variant 0) — no TSs: Each municipality uses its own existing means i.e. waste collection
vehicles, open trucks, etc. to transport the waste to the CWMC.

e Do-something (Variant 1) — four (4) TSs: at Struga, Debar, Kichevo and Ohrid, direct transportation for the
municipality of Debartsa.

An overview of the waste quantities transferred according to the aforementioned variants to CWMF is presented
in the following diagrammes.
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Figure 6-25: Overview of alternative examined variants
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For each Variant, the following Costs have been calculated:
Investment costs (Cost for purchasing trucks (hook lift trucks and collection trucks), cost for civil
works on TSs, cost for equipment of TSs, cost for transportation equipment of TSs)
Operational costs (Cost for operating TS facilities, transportation cost of large hauling trucks,
transportation cost of collection trucks for municipalities which will transfer their waste directly
to CWMF)
Levelized Unit Cost (LUC)

At this point it should be noted that in order to calculate the investment cost for the collection trucks
and the operational cost derived from these trucks, the following assumptions have been taken into
consideration:

The necessary number of collection trucks for the collection and transportation of residual
waste either to the TS or directly to the CWMF (it depends on the municipality) has been
estimated in the base that its municipality will have its own vehicles to serve its needs and there
will be no inter-municipal cooperation.

The necessary number of collection trucks for the collection and transportation of recyclable
waste either to the TS or directly to the CWMF has been estimated in the base that the
municipalities can have an inter-municipal cooperation which means that the municipalities can
have common trucks for the collection and transportation of recyclable waste. This cooperation
will take place in the following groups: Group 1, which will include the municipalities of Struga,
Vevchani, Debar and the municipality of Centar Zhupa will have the coordination and the
responsibility to share the trucks in the other municipalities, Group 2, which will include the
municipalities of Debartsa, Kichevo, Plasnitsa and the municipality of Makedonski Brod will have
the coordination and the responsibility to share the trucks in the other municipalities and Group
3 which includes the municipality of Ohrid.

Regarding green waste the same approach as the one that was described for recyclable waste
has been applied.

6.4.4.2 Investment costs

Calculations for Variant 0
The total investment cost for collection trucks for the transportation of waste from the municipalities to
CWMF estimated. The following table presents this task.

Table 6-20: Total CAPEX for necessary collection trucks per waste fraction / Variant 0 (€)

Total
CAPEX 79,672 464,512 464,512 0 232,256 79,672 116,128 812,896 0 2,249,648
(€)

Total

CAPEX (€) 464,512 464,512 348,384 1,277,408
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Vevchani, Kichevo,
Trucks for Green Debar, Debartsa,
waste Struga, Makedonski Brod,
Centar Zhupa Plasnitsa
Total
CAPEX (€) 402,970 483,564 241,782 1,128,316

Analytical calculations are presenting in the relevant Annex.

Calculations for Variant 1
The total investment cost (Civil works, equipment and transportation equipment) for each one of the
TSs is presented in the following table.

Table 6-21: Total CAPEX per TS (€)

Total investment

1,245,542 1,018,078 968,692 1,109,550
cost €

The following table presents the total investment cost concerning collection trucks for the municipalities
that will transfer their waste directly to CWMF and for the municipalities that will transfer their waste to
the TSs.

Table 6-22: Total CAPEX for necessary collection trucks per waste fraction / Variant 1 (€)

IS

for : Centar Makedonski
Residual Vevc