
 
 

Republic of N.Macedonia 
 

Municipality of KrivaPalanka 
 
 

 
PROJECT APPRAISAL DOCUMENT 

 
“Regulation of part of the minor riverbed of the river 

Kriva Reka - Section/Part 1 in the Municipality of Kriva 
Palanka” 

 
 
 
 
 

World Bank 
Second Municipal Services Improvement 

Project 
 

 
Kriva Palanka, October 2019 



CONTENTS 
Executive summary ............................................................................................................................................... 3 

1. PROJECT DESCRIPTION .............................................................................................................................. 4 

1.1 General information on municipality of Kriva Palanka ............................................................................ 4 
1.2 Demographic and economic profile of municipality of Kavadarci ............................................................ 4 
1.3 Economic profile ..................................................................................................................................... 4 
1.4 General description of the project ........................................................................................................... 9 
1.5 Strategic goals ...................................................................................................................................... 10 
1.6 Knowledge and experience of the municipality of Kavadarci .................. Error! Bookmark not defined. 
1.7 Conclusions .......................................................................................................................................... 10 

2. SOCIAL IMPACT .......................................................................................................................................... 12 

2.1 Methodology ......................................................................................................................................... 12 
2.2 Social diversity and gender ................................................................................................................... 12 
2.3 Institutions, rules and behaviour ........................................................................................................... 13 
2.4 Stakeholders ......................................................................................................................................... 13 
2.5 Participation ............................................................................................ Error! Bookmark not defined. 
2.6 Social risks ........................................................................................................................................... 15 
2.7 Other considerations............................................................................................................................. 15 
2.8 Resettlement issues ............................................................................................................................. 15 
2.9 Concluding remarks .............................................................................................................................. 15 

3. ENVIRONMENTAL IMPACT .............................................................................. Error! Bookmark not defined. 

3.1 Mitigation Plan ........................................................................................ Error! Bookmark not defined. 
3.2 Local Environmental Action Plan ............................................................ Error! Bookmark not defined. 
3.3 Main results and Recommendation from the Environmental Impact AssessmentError! Bookmark not 
defined. 
3.4 Concluding Remarks .............................................................................. Error! Bookmark not defined. 

4. TECHNICAL SOLUTION .............................................................................................................................. 28 

4.1 Description ............................................................................................................................................ 28 
4.2 Analysis and calculation ....................................................................................................................... 31 

5. FINANCIAL ANALYSIS ................................................................................................................................ 33 

5.1 Investment costs ................................................................................................................................... 33 
5.2 Investment costs ..................................................................................... Error! Bookmark not defined. 
5.3 Credit capacity ........................................................................................ Error! Bookmark not defined. 
5.4 Loan repayment ...................................................................................... Error! Bookmark not defined. 
5.5 Financial Analysis of Municipal Capacity to Service the Long-term Debt Error! Bookmark not defined. 
5.6 6Analysis of the financial feasibility of the project ................................... Error! Bookmark not defined. 

6. COST BENEFIT ANALYSIS ............................................................................... Error! Bookmark not defined. 

6.1 General information ................................................................................ Error! Bookmark not defined. 
6.2 Identification of the relevant costs and benefits ...................................... Error! Bookmark not defined. 
6.3 Valuation of the costs and benefits ......................................................... Error! Bookmark not defined. 
6.4 Other assumptions.................................................................................. Error! Bookmark not defined. 
6.5 Results from the cost - benefit analysis .................................................. Error! Bookmark not defined. 
6.6 Sensitivity analysis.................................................................................. Error! Bookmark not defined. 
6.7 Conclusion .............................................................................................. Error! Bookmark not defined. 

7. RISK ANALYSIS........................................................................................................................................... 46 

7.1 Technical and implementation risks factors ............................................ Error! Bookmark not defined. 
7.2 Financial and cost-benefit analysis risk factors ....................................... Error! Bookmark not defined. 

8. RECOMMENDATIONS ................................................................................................................................. 46 

 



 

EXECUTIVE SUMMARY 

The project envisages construction of a minor riverbed, Part 1 of the Kriva Reka in the Municipality 
of KrivaPalanka. The total estimated investment costs amount to MKD 30,191,278 (€ 490,915) 
including VAT. The loan in the amount of MKD 26,000,000 (€422,764,23) covers 86.12% of the 
total investment costs while the Municipality of Kriva Palanka will co-financing the differences in 
the amount MKD 4,191,278 or 13.88%. 

The project costs are lower than the municipality's borrowing capacity, which ensures loan 
repayment. The relevance of the Project consists of the need to build a minor riverbed on the 
Kriva River thus preventing the risk of river overflow and flooding of the minor riverbed on one 
side and the possibility of arranging a minor riverbed with contents such as hiking trails, rest areas, 
children's playgrounds and other content that will improve the quality of life of the citizens of 
KrivaPalanka and enhance the image of the municipality of KrivaPalanka as a tourist destination. 
The project is in line with the Strategy for Local Development of the Municipality of KrivaPalanka 
(2015-2020), SCO3 Rural Development and SCO4 Environmental Protection and Energy 
Efficiency. The proposed project is a continuation of previous projects for the construction of a 
minor riverbed as well as projects for the construction of a cycling path financed by the EU IPA 
Cross-Border Cooperation Program and the arrangement of major riverbed with footpaths and 
urban equipment, thus contributing for greater functionality of the site in order to improve the 
quality of life of citizens and visitors to KrivaPalanka. 
The proposed technical solution is in line with existing standards and positive regulation for such 
projects, which implies that the implementation of the Project is technically feasible. 
The project is relevant to the development objective of the Second MSIP, as it is considered to 
be economical, long-term and beneficial to citizens' health and environmental protection. 
No adverse social or environmental impacts have been identified for this Project. 
Cost-benefit analysis has shown that the Project is acceptable and desirable for implementation 
according to the methods used. In addition, the Project will bring significant benefits, such as 
reducing the risks of flooding, protecting the river fauna and creating opportunities for the 
regulation of the major river bed of the Kriva River. 
In addition, it is very difficult to link the benefits of Projects of this kind to economic development 
and poverty levels in a particular municipality in the short term. However, given that increasing 
the quality of transport infrastructure is associated with poverty reduction, the Project will definitely 
have a major positive impact on economic growth and poverty levels, not only in the short term 
but also in the long run. 



1. PROJECT DESCRIPTION 

1.1 General information on Municipality of Kriva Palanka 

Kriva Palanka is a town in the northeast part of the Republic of Macedonia, located under 
the slopes of the Osogovo Mountains along both banks of the river Kriva Reka. In the immediate 
vicinity of this town is the border crossing Dev Bair with the Republic of Bulgaria. Kriva Palanka 
is located at a distance of 60 km from Kumanovo and 100 km from Skopje. 

Picture 1: Municipality of Kriva Palanka 

 

The municipality consists of 34 settlements of which Kriva Palanka is a town and the remaining 
33 are villages. The town of Kriva Palanka is located in the central part of the municipality and is 
the main municipal administrative center. 

 

1.2 Demographic and economic profile of Municipality of 

Kriva Palanka 

Table 1: Population (settlements, age and social structure) in the Municipality of Kriva Palanka 
 Total Age groups 

0-14 15-64 over 64 

Municipality of Kriva 
Palanka 

20820 3710 14981 2129 

B’s 63 7 45 11 

Bashtevo 13  5 8 

Borovo 87 17 47 23 

Varovishte 87 18 54 15 

Gabar 67 4 26 37 

Golema Crcorija 85 5 48 32 

Gradec 318 33 189 96 

Dlabochica 144 22 91 31 

Dobrovnica 168 23 112 33 

Drenak 44 7 29 8 



Drenje 90 10 62 18 

Durachka Reka 290 29 193 68 

Zidilovo 302 54 211 37 

Kiselica 101 8 60 33 

Konopnica 1398 278 966 154 

Kostur 38 2 27 9 

Koshari 21 2 18 1 

Kriva Palanka 14558 2767 10951 840 

Krklja 227 31 105 82 

Krstov Dol 60 9 36 10 

Lozanovo 53 8 34 11 

Luke 338 52 205 81 

Mala Crcorija 112 12 71 29 

Martinica 157 25 106 26 

Metezevo 50 3 24 23 

Mozdivnjak 770 135 536 99 

Nerav 175 32 111 32 

Ogut 152 22 89 41 

Osiche 51 4 22 25 

Podri Konj 116 7 53 56 

Stanci 203 18 137 48 

T'lminci 73 8 43 22 

Trnovo 153 20 92 41 

Uzem 256 38 169 49 

Source: Census 2002/ State Statistical Office    
 

Table 2: Total (population, number of households, size of average households) 

Municipality of Kriva 
Palanka 

Total population Households Apartments (all types 
of households) 

 20 820 6600 9448 
Source: Census 2002/ State Statistical Office    

 
Table 3: Population structure by age and gender 

Gender 0-14 15-64 Over 64 Total 

Male  1959 7900 868 10727 

Female  1751 7081 1261 10093 

Total 3710 14981 2129 20820 
Source: Census 2002/ State Statistical Office    

 
Table 4: Gender and national structure of the population (male, female) 

Municipality 
of Kriva 
Palanka 

In all 
settleme
nts 

Macedonians Albanians Turks Roma Vlachs Serbs Bosniacs Others 

Total 20820 19998 - 2 668 3 103 2 44 

Male 10727 10328 - 1 330 1 46 1 20 

Female 10093 9670 - 1 338 2 57 1 24 

Source: Census 2002/ State Statistical Office    
 
Table 5: Total population on the Municipality of Kriva Palanka according to gender 

Gender 0-14 15-64 Over 64 Total 

 Male  1959 7900 868 10727 

Female  1751 7081 1261 10093 



 
Source: Census 2002/ State Statistical Office    

 
According to the 2002 Census of Population and Households the number of inhabitants in 

the municipality is 20,820, with population density of 43,30 inhabitants / km2. 

 

 
 

1.3 Economic profile 

The Municipality of Kriva Palanka has a temperate-continental climate with a mild cold 
winter, a mild hot summer, a cool spring and a relatively warm autumn, due to the geographical 
position and the Aegean impacts penetrating through the river Kriva Reka. The high parts of 
Osogovo are affected by the steppe climate. The average annual temperature is 10.2°C. The 
warmest month of the year is July with an average temperature of 20.0 ° C. The coldest month is 
January with an average of -0.3°C. The average annual temperature fluctuation is 20.30 C. 
Depending on the surrounding area, Kriva Palanka area receives significant rainfall. This is due 
to the great height which is a natural condenser for water vapor carried by the western and south 
winds. The average date of the first snow cover in this area is November 30. The area which is 
above 1700 meters above sea level has very low average annual temperatures, so the Rune and 
Carev Vrv peaks are snow-covered from October until early June. The Ruen snow cover remains 
in July as well. Kriva Palanka is a windy area. The winds in Kriva Palanka blow almost everywhere 
and at any time of the year. Due to the high frequency of winds in this area, fog is a rare 
occurrence. On average, 10-12 days of fog are registered annually, mostly from November to 
February, with some year from September to May. 

 



WATER RESOURCES 

Osogovo is rich in springs, streams and rivers. This is due to its relatively high altitude and 
geological composition. The region is characterized with numerous shallow rivers and small 
basins. The most famous are Kriva Reka and Duracka Reka. Kriva Reka springs at the foot of 
Carev Vrv, from a spring at an altitude of 1,800 meters above sea level. The total length of the 
river Kriva Reka is 69 km with inclination of 2.5%. It receives its largest tributary, the river 
Durachka Reka in the center of the town. Durachka Reka consists of three small rivers: 
Stanechka, Kozja and Durachka. The total length of the river is 15 km. Two reservoirs have so 
far been built in the area of the municipalities: the Bazjachko Brdo reservoir with 14.100m3 water 
and the Vlashki Kolibi reservoir with 6.200m3 water, located on Kalin Kamen, at an altitude of 
1,590 m. 

 

FORESTS 
 
The volume and structure of forests represent one of the most significant natural potentials 

of the municipality of Kriva Palanka. Forests account for 36.47% of the total area of the 
Municipality. There are 17527.5 hectares of forest, which is 0.54% of the country's forests. High 
forests cover about 60% of the total area, with the remainder being low forests. The most common 
is the beech forest which extends from 700 to 1200 meters above sea level. According to land 
ownership, about 60% of the forests are state owned and 40% are privately owned. The state 
forests are managed by PE "Macedonian Forests" - subsidiary HS "Osogovo" Kriva Palanka. 

 
WILDLIFE 
 
Osogovo wildlife mainly consists of wolf, fox, rabbit, deer, wild boar, hedgehog and turtle. 

Less common are badger, marten and otter. The last bear, according to records, was killed in 
1891. Lizards and snakes (aquatic and terrestrial) are mostly present. The birds include jay, 
nightingale, sparrow, cuckoo, owl, raven as well as sparrow hawks and eagles at higher altitudes. 

 

VEGETATION 
 
The flora in Osogovo is rich and diverse. The large differences in altitudes have caused the 

formation of four plant belts.  
The first lowland grassland and pastures starts from the southern slope of the Slacishka 

kotlina and extends to 750 meters above sea level. The town of Kriva Palanka naturally belongs 
to this belt. In its lower part there are blackberries and thorns, whereas in the higher areas there 
are spruce and juniper, and quite rarely some elms, (v. Psacha). With regard to agricultural plants, 
only fruit trees are present. 

The second belt is with oak forests. It reaches the limit of up to 1200 meters. There are also 
some small forests here. The large forest plants in this belt are oaks: geranium, oak and others. 
The grassy areas consist of thistle, milky, alfalfa, hornbeam and the upper limit of the oak belt is 
the upper boundary for wheat, blue plums, walnuts and poplar as well. 

The third belt consists of beech forests that start at about 1000-1200 meters and extend to 
1500 i.e. 1700 meters above sea level. This area also includes grassland. Crop plants include 
potatoes, rye, oats, barley, and certain fruit trees such as plums. 

The fourth belt extends just above the beech forests, including the highest parts of Osogovo 
around the peaks Ruen and Carev Vrv. The grassland here consists of the so-called "primal 
grasses", which are the primary pasture zone with excellent livestock opportunities, and in 
particular sheep breeding. Such are the pastures at Bozidarica, Turanica, Sredno Brdo, Kalin 
Kamen and Slana Bara. 



In the past, there was also an area with coniferous forests in Osogovo, which were 
destroyed during the period of Turkish rule for the purposes of mining and creation of fertile areas. 
The natural conditions of Osogovo are favorable for renewal of these forests. 

 

 
SOIL 

 
31% of the total land in the Municipality is arable and has great natural prerequisites and 

potentials for profitable investments in this branch. The total area of arable land in the Municipality 
is 14906,8 hectares of which: arable fields 11881.5 hectares (24.7%), gardens - 45.9 hectares 
(0.09%), orchards - 630.9 hectares (1.31%),  vineyards - 53.6 hectares (0.11%), meadows - 2294 
hectares (4.77%). 
 

 
MINING 
 
The Osogovo mountain range is among the most important mining areas in the Republic of 

Macedonia. In the region of Kriva Palanka municipality there are several deposits of metals (lead, 
zinc, antimony, copper, silver, gold, etc.) as well as non-metals (bentonite clays, tuffs, quartz, 
diatomaceous earth etc.). The metal deposits are located mainly in the Osogovo mountain range, 
more precisely within the metallogenetic zone Besna Kobila-Osogovo-Taos. The largest potential 
ore deposit has been identified to be  the lead zinc deposit. The Toranica lead and zinc mine is 
located in the north-eastern part of the Republic of Macedonia on the slopes of the Osogovo 
Mountain near the Macedonian-Bulgarian border at 18 km distance from Kriva Palanka, and 120 
km from Skopje. The "Toranica" mine was designed as a modern mine with a capacity of 700,000 
tons/year. This mine is currently not operational. The Krstov Dol mine is located at about 20 km 
from Kriva Palanka. Antimony was processed in the Krstov Dol mine, as well as molybdenum 
brought in from Turkey, and a certain amount of antimony from the Alshar mine in Kavadarci with 
a high percentage of arsenic. This mine has been closed. 

 



1.4 General description of the project 

Present situation 

 The project "Regulation of part of the minor riverbed of the river Kriva Reka" - section 1 
represents part of a bigger project for arrangement of the riverbed of Kriva Reka in Kriva Palanka 
with a total length of 2800m, of which part 2 has already been constructed with IPA Cross-Border 
Program funds including the construction of the minor riverbed with a length of about 500 meters 
by arranging three cascades with fish paths, a 1,200 meter bicycle-roller trail, walkway and a 
bridge as well as installation of urban equipment (benches, wastebins), lighting, horticultural 
landscaping and more. 

 
The main requirement for regulation of the major riverbed is the construction of the minor 

riverbed that will prevent the river from spilling over and will not only provide enhancement of the 
image of the municipality but also conditions for better quality of life for the local inhabitants and 
visitors of Kriva Palanka. In addition to this, there is an existing cascading slope with a height 
which impedes the movement of fish downstream to their natural hatchery at the river estuary. 
The resolution of the problem with the cascade in accordance with the proposed technical solution 
is expected to restore the fish stock in the river Kriva Reka. 
 

 The project for Regulation of part of the minor riverbed of the river Kriva Reka - section 1 
includes construction of regulation of the minor riverbed of Kriva Reka in the urban area of the 
river - section 1 with a length of 926 m. The riverbed is 10m wide, 1m deep with sloping side walls 
made of natural stone placed onto a concrete base and natural spoil. In its present condition, this 
represents and unregullated minor riverbed with a high cascade slope, which prevents fish from 
moving on one side and poses a potential danger of spillage in high-water seasons. In addition to 
this, the construction of the minor riverbed is a prerequisite for regulation of the major riverbed 
which, given the configuration of the location of Kriva Palanka, is the only suitable site for this 
type of urban arrangement. 

 

Picture 1 Current condition of the riverbed of Kriva Reka River  

 



 

The minor riverbed of Kriva River at the location Golem most located in the central area of 
the town runs along the green market in Kriva Palanka, next to a residential block and continues 
adjacent to private properties, some of which are agricultural arable lands. What is also 
characteristic for this part of the area is that several pedestrian bridges are located on this part of 
the riverbed which represents an extremely important communication to the green market and 
other facilities such as schools, institutions and others. 
 

1.5 Strategic goals 

The project is in line with the Strategy for Local Development of the Municipality of Kriva 
Palanka (2015-2020) and is one of the priority projects in SFO3 Rural Development and SFO4 
Environmental Protection and Energy Efficiency. The above-mentioned sub-project has also been 
identified as a priority by the Kriva Palanka Municipal Council for which the Council has adopted 
a Decision No. 09-3451/35 of 12.11.2018. 

The project is also planned in the document Urban Audit for the Municipality of Kriva 
Palanka - Urban Partnership Program of the World Bank - Austria. 

The project on Regulation of part of the minor riverbed of the river Kriva Reka - part 1 is 
also planned with the 2015-2019 North East Planning Region Development Strategy within the 
Mid-Term Goal 3 Priority 3.3 Environmental Protection, Measure 3.3.2 Protection of water, air and 
soil from pollution with a project to regulate watercourses and flood protection measures. 

 

       Knowledge and experience of the Municipality of Kriva Palanka 

The Municipality of Kriva Palanka has the technical conditions and trained staff with 
sufficient experience in implementing projects of different nature and scope which is one of the 
key factors for project success. In the previous period the municipality has implemented a series 
of projects of a similar nature which guarantees that this project will be implemented with the 
maximum success rate. 

 
 
 
 
 
 

  



Table 6 Implemented projects  

# 
Project 

manager - 
partner 

Project name Financing source 
Impleme
ntation 
period 

Budg
et 

(Euro) 

      

1 
Municipality 
of Kriva 
Palanka 

Bike trails for the citizens and visitors of 
Kustendil and Kriva Palanka 

№: 2007CB16IPO007 – 2011 -2 

IPA CBC BG MK 2013 

495.35
7.68 

 

2 
Municipality 
of Kriva 
Palanka 

Water supply of high zone, left bank of 
Kriva Reka  

Ministry of 
Transport and 
Communications, 
EIB funds 

2015 
474.70

1 

3 
Municipality 
of Kriva 
Palanka 

Tourism without borders 
EU – IPA cross 
border program 
MK-KO 

2018 
313 

209.54 

4 
Municipality 
of Kriva 
Palanka 

- Construction of local road in v. Konopica 
connection to A-2; 
- Reconstruction of local road Kriva 
Palanka – v. Konopica; 
- Construction of part of access street Aco 
Shopov, settlement Lozanovo branch 1 

International Bank 
for reconstruction 
and Development и 
EU IPA grant 
agreement 

2016 
293 
069 

5 
Municipality 
of Kriva 
Palanka 

„Improvement of municipal services – 
construction of nine streets and a bridge in 
Kriva Palanka  

International Bank 
for reconstruction 
and Development и 
EU IPA grant 
agreement 

2013/14 
666 
409 

Total  
Source: Department for Local and Economic Development 

1.6 Conclusions 

From the abovestated it can be concluded that the project for construction of the minor 
riverbed of the river Kriva Reka – section 1 is compatible with the strategic plans and documents 
of the Municipality and is generally accepted by the local community. The Municipality of Kriva 
Palanka has adequate professional human potential and experience for implementation of 
projects of this type, which is the basis for successful realization of the planned project. The 
construction of the minor riverbed of Kriva Reka is the prerequisite for further arrangement of the 
major riverbed with the planned facilities, which will ultimately improve the quality of life for all 
inhabitants of the municipality, as well as the potentials for development of tourism and socio-
economic development. 
  



2. SOCIAL IMPACT 

2.1 Methodology 

The methodological approach was based upon the methodological concept of World Bank 
summarized as Five Entry Points, One Result. This concept requires exploration of five 
components ‐ social diversity and gender, institutions, rules and behavior, stakeholders, 
participation and social risk. The Assessment anticipated field research to get available 
information on interests and attitudes of stakeholders. Unfortunately, the time and resources 
constraint, did not admit field application of all instruments for data collection such as survey, 
meetings with focus groups, thus the research is reduced to relevant secondary data from the 
Municipality of KrivaPalanka and face‐to‐face interviews with four officials (the Mayor, the 
President of the Council, the Head of the Department for Urban and Communal Utilities and the 
Head of Department for financial issues in the Municipality of KrivaPalanka),  who gave their 
opinions about the role and influence of various stakeholders in the process of decision making 
relevant to the Project, as well as the level of information, capacities and readiness of the citizens 
to support the Project. Additionally, there was a debate at the Municipal Council Session when 
the borrowing decision was adopted in which the municipal councilors from all political parties 
participated and supported the importance and necessity of this project.  

Taking their delegation and duties into account, the above mentioned officials proved to be useful 
interpreters of the opinions of the citizens since being their representatives and having frequent 
meetings with them, they are very familiar with the needs, attitudes and opinions of the local 
population.  

Nevertheless, the weakness of this approach lies in its indirectness. More precisely, the indirect 
way of getting information on this issue, plus possibility of subjective approach among some of 
the interviewees decreases the level of accuracy of the public opinion in this respect. However, 
the answers from the interviews are very indicative and give a very good insight in the local 
processes relevant to the Project.  

2.2 Social diversity and gender 

As in other municipalities in the country, in the Municipality of Kriva Palanka, citizens are 
structured into different social groups based on their status determined by birth (ethnicity, gender, 
language, etc.). According to the demographic data presented in Chapter 1, the following can be 
determined: 

- Age groups are mainly distributed between 15 and 65. The data show that this age category fits 
into the national average population distribution as well; 

- The number of live births in the municipality is growing on an annual basis. Data show that this 
is the case on a national level as well; 

- The male population is more represented in the total population in the municipality than the 
female, i.e. the male population is 53% and the female is 47%; 

- The urban population is predominant (69.9% of the total population in the municipality is in urban 
areas); 

- The dominant nationality on the territory of Kriva Palanka is the Macedonian nationality, with a 
share of 96% of the total population; 

- Each of the ethnic communities in the municipality speaks their own language in informal 
communication. The Macedonian language and its Cyrillic alphabet are in official use; 



- 84.50% of the households are connected to the water supply system, which means that the 
percentage is within the national percentage of 85.5%; 

- 72.38% of households are connected to the public sewage system, compared to 59.8% at a 
national level; 

- There is no public heating system in the Municipality of Kriva Palanka; 

- There are 448 active business entities in the municipality, compared to 70,710 in the country; 

- The activity rate of women in the municipality is 54%, compared to 36.1% in the country; 

- The unemployment rate in the municipality is 49.4%, compared to 32.0% in the country. 

 

2.3 Institutions, rules and behaviour 

According to the interviewees’ opinion, the selected contractor must provide guarantees for the 
realization of the project. The Municipal Council might request information from the Mayor in 
reference to the project’s realization at any time. In addition, based on experience with other 
projects and the overall existing local road and streets network in the Municipality of KrivaPalanka, 
the municipal administration has the capacity to maintain the infrastructure after the 
implementation of the project. In addition, the Municipality has an administration, which has 
experience to monitor the progress of the project and timely inform the public through local media 
about the project activities.  

2.4 Stakeholders 

The stakeholder analysis regarding the project for Construction of the minor riverbed of the river 
Kriva Reka – section 1 covers the following entities: 

Local self-government unit Kriva Palanka which will prevent the outflow of the river that passes 
by the green market, residential buildings and private properties in the construction area with the 
construction of the minor riverbed. The construction of the minor riverbed will create conditions 
for arrangement of the major riverbed with sidewalks and biking trails, resting areas, children's 
and sports playgrounds, etc., which will not only improve the quality of life of the local population, 
but it will also create conditions for tourism development in this local community. 

The State Bureau for Protection and Rescue and the Crisis Management Center are also a 
stakeholder group in terms of flood and disaster prevention. 

Since the technical solution for the construction of the minor riverbed involves intervention on the 
existing cascade (slope), which according to its current condition is high and presents an obstacle 
to the free movement of fish in the river which go opposite the flow, towards their the natural 
hatcheries, the project includes construction of a cascade with a fish path that will contribute to 
improvement of the river flora and fauna and will meet the interests and requirements of the NGO 
sector of Sport Fisheries Societies, Environmental Associations and others. 

2.5 Citizens engagement  

In accordance with the principles for accountability and transparency in the operation of the Local 
self-government unit of Kriva Palanka, as well as the positive practice of citizens’ engagement in 
decision-making processes, the local community was also fully involved and timely informed. 

Namely, in the period prior to the application, on 02.11.2018, at the invitation of the Municipality 
of Kriva Palanka, a public hearing was held where representatives of local and urban communities 
were invited, as well as NGOs and other interested citizens who had the opportunity to participate 
in the prioritization of the projects were invited, during which it was concluded that the construction 



of the minor riverbed of Kriva Reka is a top priority which is a precondition for further development 
according to the needs of the community. In this regard, the citizens’’ suggestions were reviewed 
by the municipality per departments and after the proposal was determined to be in line with the 
municipal strategic documents and programs and the concept was formulated, it was submitted 
to the committee of the Kriva Palanka Municipal Council. After the confirmation of the project 
proposal, it was presented to members of the Municipal Council as the selected representatives 
of the local population, thus fulfilling the principle of citizen participation in decision-making. 

The Municipality of Kriva Palanka has established the following mechanisms for citizen feedback 
on municipal projects: 

1. During the preparation of the Strategic Plan for Development of the Municipality, a group 
was formed consisting of citizens - residents of the municipality, small business entities, 
representatives of larger enterprises, students, employees in the public and private sector, as well 
as representatives of other target groups, organizations and associations, which has largely 
reflected the priorities and goals of the Municipality; 

2. Prior to making the final decision on the implementation of a particular project, the 
Municipality organizes public hearings, noting that prior to the decision on this project (Regulation 
of part of the minor riverbed of the river Kriva Reka - section 1) several meetings were held with 
the residents of the settlements and representatives of the economy and civil society, including a 
public hearing during which the specific project was defined as one of the priorities; 

3. The Mayor of the municipality organizes and holds meetings within the local communities 
regarding any issue, problem, project and the like, which is of wider interest and involves a larger 
number of citizens or target groups in a given settlement; 

In line with the commitments for transparent operation, a Municipal Service Center has been 
established and operates with an established one-stop shop system, which is primarily oriented 
towards facilitating communication between the citizens and the municipal administration, i.e. the 
Mayor of the Municipality. 

 In addition to this, the Municipality has created a mechanism for praise, complaints and 
suggestions, providing citizens with the opportunity to anonymously submit their opinions and 
views in a specially designated box for that purpose, but also through appropriate banners on the 
municipal website provided for reporting certain problems in the field of communal infrastructure, 
environment protection and similar issues. 

 The municipality has posted banners on its website where the population can comment 
on certain projects implemented by the municipality itself. In the function of transparent and 
accountable decision making, the sessions of the Municipal Council are public and are directly 
transmitted on the municipal webpage, and in order to provide greater citizens’’ participation, a 
banner has been created on the municipal website where all interested citizens can apply to 
attend the Council sessions. 

 The Mayor of the Municipality of Kriva Palanka has set a day for citizens’ reception in 
order to get acquainted with their problems, suggestions, opinions and attitudes, and if there is 
need and interest, meetings with local inhabitants are organized and held at the local urban 
communities regarding a particular problem, question, project etc. 

 In order to bring the municipal administration closer to the citizens and deliver services 
quickly and efficiently, there is no limit to the municipal administration's working hours with regard 
to their work with clients. 

  



2.6 Social risks 

The analysis of the social risks in relation to the implementation of the project for Regulation of 
part of the minor riverbed of the river Kriva Reka - section 1 has not detected any risks. 

In terms of project acceptability by the local community, the project was prioritized by the 
Municipal Council, which has 19 members from different political parties, thus reflecting the 
consensus that is present regarding this project among the local community. On the other hand, 
the project has also been supported by the civil sector because the construction of the minor 
riverbed opens up opportunities for arrangement of the major river bed with facilities that will 
contribute to the development of conditions for healthy life, enabling the arrangement of the major 
riverbed with items for all age groups regardless of ethnicity or religion, with equal access to all 
categories of citizens. 

 

2.7 Other considerations 

The implementation of this project will contribute to better prevention of overflowing of the river 
Kriva Reka. The arrangement of the existing cascade results in construction of a fish path that 
will improve the state of the river flora and fauna, and will create conditions for the arrangement 
of the major riverbed with items that will improve the quality of life of the citizens of Kriva Palanka 
and will improve the municipal image by attracting domestic and foreign tourists. 

 

2.8 Resettlement issues 

Due to the fact that the construction activities included within this project will take place in the 
riverbed, which is not inhabited, there will be no resettlement of people during the implementation 
of this project. 

In addition to this, since the cadastral plot 4594 cadastral municipality of Kriva Palanka where the 
project is planned is 1/1 in state ownership, there is no need for a procedure for expropriation of 
land. 

 

2.9 Concluding remarks 

The Project is expected to be socially successful for the following reasons: 

- the Project is relevant because it is considered both as cost-efficient and cost-effective 
over a long run and also useful for the improvement of the community living in the 
Municipality of Kriva Palanka;  

- the Project is of a highest municipal priority for the public administration and for the 
citizens; 

- the stakeholders are very motivated for the realization of the Project; 

- none of ethnicities is concentrated so to prevent the Project realization in case of their 
discontent; 

- the Project does not bear very high financial burden in comparison to the Budget and the 
population is not placed into a position to contribute financially, so there is no cause for 
conflict on this point; 

- the Project is not a subject to resettlement issues; 



- no expropriation issues are expected to be raised during the implementation of the Project.



3. ENVIRONMENTAL IMPACT 

The planned project activities for the realization of the project “Regulation of the minor 
riverbed of Kriva Reka - section I” will take place in the Municipality of Kriva Palanka. This 
lengthsection of the riverbed covers the distance from the point Begovi Bavchi (petrol station 
Makpetrol) to the large existing bridge intended for car traffic with a length of 926 meters. 

This project regulates the minor riverbed which will be located centrally in relation to the 
width of the major riverbed. The minor riverbed is designed to be 10m wide, 1m deep with sloping 
sidewalls and a natural ground soil. The walls will be with natural stone laid onto a concrete layer 
and concrete joints will be made. The concrete layer will be placed onto a gravel base with a 
thickness of 10 cm. At the end of the slope of the sidewalls, the bed will be constructed with 
thickness of 80cm and a width of 140cm in order to provide stabilization of the walls. 

 

 
 
 
 
 

 
Regulation of the Minor riverbed will not impact the water regime, because there will be no 

changes in the height level nor in the position of the riverbed, comparing with the current condition 
of the riverbed. In 1981, construction company GRO “Pelagonija” prepared the Main Project 
Design which presents the hidrological data and hydraulic calculations of the water flow in the 
entire riverbed (such as minimum elevations). In 2013 the General Project Design was prepared 
for regulation of the Minor riverbed, based on the parameters from the original Main Project 
Design. The Major riverbed has already been constructed in 1985 aiming to protect from floods 
within the town Kriva Palanka. With this project proposal, activities will be focused on regulation 
only of the Minor riverbed aiming to protect from erosion and flooding of the existing Major 
riverbed.  

The second important element which should be taken into consideration is the existing 
slopes which are 1.2m high on average and they present a problem for movement of fish in the 



river. This problem wisll be now solved by constructing cascades and dividing the entire height 
into 3 cascades with concrete walls with foundations and water pools among them, as well as a 
sloping ramp in the middle, through which the river will flow continuously and it will allow an 
unobstructed path for the fish. There are not expected changes in the ecosystem of the river, on 
the contrary, with introduction of the new cascades, the living fish will have free flowing path. 

 
MAIN PROJECT ACTIVITIES WITH ENVIRONMENTAL IMPACT  

According to the Detailed Design, the project activities that will be undertaken in order to 
regulate the minor riverbed of Kriva Reka – section 1 are presented in the following table. 

 
Project 
location 

Planned project activities Duration 

Regulation of the 
minor riverbed of 
Kriva Reka – 
section 1  

- Wide excavation of soil III category for the minor 

riverbed, mechanical excavation 90%, manual 

excavation 10%; 

- Loading and disposal of soil from the mechanical 

excavation; 
- Procurement, transport, installation and leveling 

with a good compaction of the gravel layer with t = 

10 cm, as the base for the concrete slab; 

- Placement of reinforced concrete layer with 

concrete class MB 30, t=12cm; 

- Procurement, transport and installation of natural 

stone to form the river minor bed onto the concrete 

layer and joints made with cement mortar 

Short-term with local 
impact 

The abovementioned project activities will result in possible negative impacts on the 
environment which are described in more detailed in the section below. 

MAIN ENVIRONMENTAL IMPACT AND SENSITIVE RECEPTORS  

The implementation of the project activities (provided in Table 1) will contribute to short-term 
negative local environmental impacts in the Municipality of Kriva Palanka. Incompliance with 
OH&S requirements (as well as possible injuries to the local population), increased noise level, 
air emissions, inappropriate waste management and possible contamination of soil, surface and 
groundwater are major adverse impacts that may occur as a result from the implementation of 
the project. The local inhabitants living along the route of the project site are the main sensitive 
receptors that will be affected by the construction activities. This chapter will discuss in detail the 
possible negative impacts from the following aspects: occupational safety and health, air, noise, 
waste, water and biodiversity. 
 
        
Occupational health and safety (of workers and local population)     
Before the start of the project activities, the Contractor is obliged to:  

➢ prepare and implement an OH&S Plan;  
➢ provide securing of the route of the minor riverbed;  
➢ establish cooperation and good communication with the Municipality of Kriva Palanka to 

prevent adverse effects and actions on workers and sensitive receptors. Prior to the 
commencement of project activities, it is important for the municipality to inform the 
general public about the timeframe, dynamics and character of the project activities by 
preparing Information/Announcement and publishing it on the municipal's website: 
www.krivapalanka.gov.mk. Pedestrian safety measures should be clearly established and 
disseminated through information leaflets at various outlets (markets, bus stations, 
ambulances, etc.). Appropriate nets, tapes and signs for careful movement should be set 
along the route of the works. Workers must apply all of the occupational safety and health 



measures outlined in the Elaborate. The municipality will also set up a feedback Dropbox 
at a publicly accessible spot, with an effective feedback mechanism in place. 

 
Air 
During the implementation phase, the operation of construction machinery and equipment and 
the increased frequency of transport vehicles can cause air emissions (CO2, NOx, SOx, CO, 
VOC). In order to reduce air emission impact, the Contractor should implement mitigation 
measures given in the Table Mitigation Plan.  

Negative impact on the ambient air quality is also expected due to the fugitive emissions of dust 
created during the earthworks. 

 
 
Water              
No significant adverse impacts on surface and groundwater are expected during the construction 
phase. Potential local and temporary impacts are expected as a result of the construction 
machinery operation and the increased frequency of transport vehicles. It is expected that the 
building materials will be carefully laid out according to good construction practice and that there 
will be no leaks in the watercourse. Works will be carried out during the fall, when the water levels 
are the lowest. One side of the riverbed will be worked on first, by placing earth embankment 
between the river water and the riverbed. This will prevent concrete spilling at the bottom of the 
riverbed. According to the Regulation on Categorization of Watercourses, Lakes, Reservoirs and 
Groundwater (“Official Gazette of the Republic of Macedonia” No. 18/99), the river Kriva Reka 
belongs to Class II. 

It is strictly forbidden to dispose generated waste in or near the riverbed of Kriva Reka in order to 
avoid contamination of the surface and ground waters and deterioration of their quality. The 
Contractor shall be obliged to prevent any spillage of fuel, motor oil, lubricants, etc. from the 
construction machinery in the riverbed, and if so, the Contractor must decontaminate the riverbed 
/ soil by engaging an authorized company from the Register of Issued Permits for Hazardous 
Waste Transport (http://www.moepp.gov.mk/ wp-content / settings / 2014/11 / Registry-for-
transport-dangerous-otpad.pdf). 

 
Waste            
According to the bill of quantities from the detailed design for regulation of the minor river bed of 
the river Kriva Reka - first phase, excavation of land in the amount of 14,325,2m3 is expected to 
be generated as waste. The Contractor is obliged to comply with the national waste management 
requirements regarding all generated waste fractions - to categorize the waste (according to the 
List of Waste - Official Gazette of the Republic of Macedonia No. 100/05), to select and recycle 
the waste if possible (if possible), to fill out a report on generated quantities of waste, to sign 
contracts with authorized legal entities in order to handle generated waste fractions, provide 
transportation to an appropriate landfill, etc. For the transportation and disposal of municipal 
waste within the Municipality of Kriva Palanka, PCE “Komunalec” - Kriva Palanka is responsible 
for disposing of this type of waste at the municipal landfill located in the village of Konopnica, 
Municipality of Kriva Palanka. 
 
Table 7: Types of waste  

No Type of waste  No. from the List of 
Waste (Official 

Gazette of RM no. 
100/05) 

Quantity Name of the legal entity which 
handles the waste and the 

location where waste is disposed 
(landfill) 

1 Earth and rocks not 
mentioned in 17 05 05 

 

17 05 06 26,3 m3 x 3  +   
14,325,2  m3  
=  14.404,1 m3 

PCE Komunalec Kriva Palanka, 
town landfill for communal waste, 
v. konopnica, Kriva Palanka, at a 
distance of about 6km from the 
project location 



2 Concrete with rocks from 
the old riverbed  

17 01 01 8,8 m3x 3 
=26,4m3 

PCE Komunalec Kriva Palanka, 
town landfill for communal waste, 
v. konopnica, Kriva Palanka, at a 
distance of about 6km from the 
project location 

 
Soil 
Soil contamination along the route may occur as a result of indirect contamination with pollutants 
during the construction phase as a result of fuel leakage, engine oil, lubricants and other from the 
construction machinery. In this occurs, the Contractor is obliged to decontaminate the riverbed / 
soil by engaging an authorized company from the Register of Issued Permits for Hazardous 
Waste Transport (http://www.moepp.gov.mk/ wp-content / settings / 2014/11 / Registry-for-
transport-dangerous-otpad.pdf). 

  
Noise 
During the construction phase, negative impacts are expected due to the increased level of noise 
and vibration created as a result of the use of construction machinery and equipment and the use 
of tools as well as the increased frequency of transport vehicles. This noise will have a negative 
impact on the workers themselves at the construction site and on the population near the site in 
question. These impacts will be temporary and local, at the construction site itself and during 
transport to and from the construction site. According to the national legislation on noise protection 
(Law on Noise Protection "Official Gazette of the Republic of Macedonia No. 79/07, 124/10, 47/11, 
163/13 and 146/15) the project site will belong to Level III of noise protection where the limit values 
(55 dBA for night time and 60 dBA for day and night) should not be exceeded. In order to minimize 
the potential adverse impacts on sensitive receptors, the Contractor is obliged to comply with 
national noise protection requirements as well as to use machinery that has a Conformity 
Statement in accordance with the Rulebook on closer types of special noise sources as well as 
conditions that need to be fulfilled by facilities, equipment, installation and equipment, installations 
and devices that are used in open space in terms of noise emission and noise protection 
standards (“Official Gazette of RM”, No. 142/2013). 

 

Biodiversity              
There are no recorded protected areas of nature (important plant and ornithological areas, 
important habitats and national parks) nor any rare, endangered or endemic plant and animal 
species within the area of Kriva Palanka, as well as in the near and wider area of the project 
location. Therefore it can be concluded that the realization of the project construction activities 
will not cause adverse impacts on the existing biodiversity. 
 
IMPLEMENTATION OF THE MITIGATION MEASURES  
 
For the purpose of this project for the regulation of the river bed of the river Kriva Reka, an 
Environmental Elaborate has been prepared and approved with a Decision by the Ministry of 
Environment and Physical Planning, no. 11 - 1523/2 dated 26.02.2013. 
Timely and smooth communication and successful cooperation between all parties involved in 
this project (contractor, supervisor, mayor, waste handlers, locals, etc.) are the essential 
conditions for the successful implementation of this project. 
The following tables present the Environmental Mitigation Plan in order to prevent and mitigate 
the negative impacts on the environment from the project activities and the Plan for monitoring 
the implementation of the measures for mitigation of the negative impacts on the environment 
from the implementation of project activities. 
 
 



3.1 Environmental Mitigation Plan  

Potential impact Impact scale Proposed mitigation measures Responsibility 

Project activity: Preparatory phase which include marking of the route for Regulation of the minor river bed of the river Kriva Reka – section 1 

OH&S  

Possible adverse social 
and health impact to the 
population and to the 
employed personnel as a 

result of: 

• Unsafe 

commencement of 

construction works;  
• Possible injuries of 

the local population 

due to passing near 

the project location;  

• Not compliance with 

health and safety at 

work procedure  

Local/ on the project 
location along the route 
of Kriva Reka 

 

Short-term, during the 
construction activities 
for regulation of the 
minor riverbed of Kriva 
Reka – section 1 

 

 

Significance/major 

Implementation of preparatory activities which include:  

➢ Mandatory preparation, approval and implementation of OH&S Plan by the 
Contractor; 

➢ Provision of regular information via municipality web site 
(www.krivapalanka.gov.mk) about the construction activities – start and 
finish of work for each extension and location of activities and duration of 
work;   

• Setting up a Dropbox for complaints and praise in a publicly accessible 
place in the municipal administrative building of Kriva Palanka with 
introduced effective mechanism for feedback and response. 

• Placing leaflets at nearby public areas to inform citizens about the 
works 

➢ Application of Good Construction Practice during the construction works, 
including: 

• Ensure the appropriate marking out the construction sites /section by 
section along the riverbed in the town;    

• Placement of attention signs along the construction site / riverbed; 
Warning tapes and signage need to be provided; 

• Installation of Information Board with general information about the 
project, Contractor and Supervisor at the construction site; 

• During construction activities access to the family houses, commercial 
buildings, public buildings, etc. should be provided;   

• Forbidden entrance of unemployed persons within the warning tapes; 
ensuring visible entry limitation signs; 

• The mobile toilet should be placed along the construction sites; 

• Machines should be handled only by experienced and trained 

personnel, thus reducing the risk of accidents; Regular check and 

maintenance of the construction machinery should be performed, 

aiming to avoid severe accidents; 

• Community and Worker’s OH&S measures should be applied (first 

aid, protective clothes for the workers, appropriate machines and 

tools): Constant presence of fire-fighting devices should be ensured 

in case of fire or other damage; All workers must be familiar with the 

fire hazards and fire protection measures and must be trained to 

• Contractor 

• Supervisor 

• Construction inspector 

• Labour inspector 

 

http://www.krivapalanka.gov.mk/


 

Potential impact Impact scale Proposed mitigation measures Responsibility 
handle fire extinguishers, hydrants and other devices used for 

extinguishing fires. 

Project activity: Construction phase of the project “Regulation of the minor river bed of the river Kriva Reka – section 1” 

 

Air 

Expected negative impacts 
on air quality due to gases 
emissions (CO2, NOx, 
VOC, SO2) and dust-
suspended particulates as 
a result of the work of the 
construction machinery and 
increased traffic frequency 
of the transportation 
vehicles 

 

Local/ within the project 
location in KrivaPalanka 

 

Short term  

 

Significance / major  

 

 

• Limitation of the fugitive dust emissions by water spraying of the project 
sites under construction and regular transportation of the excavated 
surplus soil. This excavated soil shall be temporarily kept at assigned 
location at the site where it will not be exposed to a direct wind influence; 
it shall be regularly sprayed with water and as soon as possible be 
returned at the original place after the riverbed construction works. The 
surplus soil shall be disposed at a final location as described in the 
“waste” chapter. 

• Planning the construction works and transport and the factor of loading 
and unloading are of great importance to reducing fuel consumption and 
emissions and fugitive dust emissions; 

• Use of construction machinery and transportation means that are in good 
technical condition with approved homologation report and annual 
technical check for the gas’s emissions; 

• Regular maintenance of the machinery and washing (especially the 
wheels) aiming to minimize the oil and other hazardous substances 
leakages and dust emissions at the construction sites and wider area; 

• Vehicles that perform transport of gravel, grit, soil and ephemera should 
be covered or closed.  

• Limitation of the unnecessary transportation at the construction site; 

• Construction materials should be kept on appropriate places so to 
eliminate dust; 

• The speed of movement of the vehicles for transporting dig soil to a 
particular location should be low 30(40) km/h;  

• Burning of debris from ground clearance not permitted. 

• Contractor 

• Supervisor 

• Environmental Inspector 

Water 

Possible impact on water 
courses and contamination 
of surface waters of Kriva 
Reka river 

Local / along the project 
site of the riverbed of Kriva 
Reka in Municipality of 
Kriva Palanka 
 
Short term  

Significance / major  

 

• Implementation of organizational measures including carefully planning of 

the construction works and application of good construction practice, 

aiming to minimize the surface waters; 

• Instalation of thetemporary earthen embankment between the construction 

works and the water flow of the river aiming to stop the leakages of concrete 

mixtures and other materials in the river waters;  

• Complete cleaning of the Minor riverbed from any materials after the 

construction works, aiming to keep the existing ecosystem. 

• The excavated soil material shall be collected and temporarily kept at 

places within the construction site, protected from wind exposure and 

regular water spraying; immediate return to the original site after the 

• Contractor 

• Supervisor 

• Environmental Inspector 

• PCE Komunalec from 

KrivaPalanka 

 
 



 

Potential impact Impact scale Proposed mitigation measures Responsibility 
riverbed construction works in the needed quantities. The remaining 

quantity of the earth will be deposited on the municipal landfill for communal 

waste, at the site Konopnica, Kriva Palanka, around 6 km from the project 

location. These surplus quantities shall not be disposed in the riverbed; 

• Securing the construction materials and earth deposits during rainy days 

aiming to prevent from potential leakages and contamination of the 

riverbed. 

Waste 

Possible adverse 
environmental impact and 
health effects could occur 
as a result of generation of 
the different waste streams 
and their inappropriate 
waste management 
according the national 
waste legislation 

Local / along the project 
site of the riverbed of Kriva 
Reka in Municipality of 
KrivaPalanka 
 
Short term  

Significance / major  

 

 

• Identification of the different waste types at the construction site (soil, 
sand, stones, paper, bottles, food, etc.); 

• Classification of waste according the national List of Waste (Official Gazette 
no.100/05);  

• The main waste would be classified under the Waste Chapter 17 
“Construction and demolition wastes (including excavated soil)”: 17 05 06 
(Excavated soil), 17 01 01 (Waste from removal of old concrete and 
stones);  

• Reuse of selected inert waste were feasible; 

• Small amount of solid municipal waste could be found (food, beverages), 
as well as packaging waste (paper, bottles, glass, etc.;  

• Transportation and final disposal of the inert and communal waste in 
Municipality Kriva Palanka is performed by the Public Communal Enterprise 
„Komunalec” at the municipal dumpsite at Konopnica village; 

• Collection of the generated waste on daily basis, selection of waste, 
transportation and final disposal on appropriate place (landfill Debar in the 
city of Debar); 

• Possible hazardous waste (motor oils, vehicle fuels) should be collected 
separately and authorized collector and transporter should be sub-
contracted to transport and finally dispose the hazardous waste; 

• Burning of construction waste is prohibited; 

• Contractor 

• Supervisor 

• Environmental Inspector 

• Communal inspector 

• Municipality of KrivaPalanka 

• PCE Komunalec from 

KrivaPalanka 

 

Soil 

 
Decreasing the quality and 
contamination of the soil at 
the Project Location 

Local / along the project 
site of the riverbed of Kriva 
Reka in Municipality of 
KrivaPalanka 
 
Medium term  

Significance / minor 

 

• Careful planning of the construction works and application of a good 

construction practice aiming to minimize the negative effects and 

prevention of the soil pollution; 

• Correct and appropriate application of the materials with certified technical 

characteristics; 

• Precise implementation of the construction works; 

• Prompt waste management according the national legislation; 

• Use of construction machinery and transport vehicles which are subject to 

regular technical checks in order to avoid possible leakages of fuel, motor 

oil and other hazardous substances, etc. 

• Contractor 

• Supervisor 

• Environmental Inspector 



 

Potential impact Impact scale Proposed mitigation measures Responsibility 

Noise 

As a result of outdoor 
equipment usage and 
transportation vehicles 
driving around the site, 
possible noise disturbance 
is expected 

Local/ within the project 
location of the riverbed in 
KrivaPalanka 

 

Short term  

 

Significance – minor  

 

 

➢ The project location belongs to area with III degree of noise protection 
according the national noise legislation (Law on Noise Protection "Official 
Gazette of the Republic of Macedonia No. 79/07, 124/10, 47/11, 163/13 
and 146/15) where the maximum allowed noise level of project location 
should be 55 dBA for night and 60 dBA for day and evening; 

➢ Application of Good Construction Practice with decent organization of the 

works; 

➢ Use of appropriate and technically functional equipment and mechanization 

in compliance with the Rulebook on closer types of special noise sources 

as well as conditions that need to be fulfilled by facilities, equipment, 

installation and equipment, installations and devices that are used in open 

space in terms of noise emission and noise protection standards (“Official 

Gazette of RM”, No. 142/2013), possessing Conformity Statement for noise 

generation in open space below 102 dB (A); 

➢ Noise generation shall not exceed the maximum allowed limit according the 

national legislation; 

➢ Mandatory monitoring of the noise generation levels during the picks of 

construction works by accredited laboratory, in case of public complaints; 

➢ The construction work should be not permitted during the nights, the 
operations on site shall be restricted to the hours 7.00 -19.00; 

➢ The protective personal equipment for workers for noise protection (ear 

tampons, etc.) is required. 

• Contractor 

• Supervisor 

• Environmental Inspector 

Operational phase During the operational phase, negative impacts on the air, water and soil, as well as increased noise generation, are not expected. Mainly 
communal waste generation is expected during this phase. Due to the fact that regulation of the Minor riverbed on the Kriva Reka – 1st phase is 
first part of the regulation of the Major riverbed with the greenery, urban equipment and sports and recreation activities, the PCE “Kominalec’ from 
Kriva Palanka will place many waste bins along the new walking path.  
 

 

 

 



 

3.2  Environmental Monitoring Plan 

What 
parameter to be 

monitored? 

Where 
is the parameter 
to be monitored? 

How 
is the parameter 

monitored? 

When 
is the parameter 

monitored (frequency of 
measurement)? 

Why 
is the parameter 

monitored? 

Cost Responsibility 

Construction Operations 
Construction 

phase 
Operation 

phase 

Preparatory activities: Regulation of the minor river bed of the river Kriva Reka – section 1 

Preparation and 
implementation of 
the OH&S Plan 
(protection 
measures applied 
for the workers 
and local 
population) 

At the construction 
site (Kriva Reka 
riverbed) 

Visual monitoring Before the construction 
activities start 

Prevention of 
health and safety 
risks – 
mechanical 
injuries for the 
workers and the 
local population 

  Contractor,  

Supervisor, 
Construction 
inspector, 

Labour inspector 

 

Air – Quality of 
ambient air 

At the construction 
site  

Air quality 
monitoring with 
accredited 
laboratory 
equipment  
 
Review of the 
report of the last 
technical check of 
the machinery   

Periodically during the 
construction works in case of 
public complaints  

Minimization of dust 
generation and 
fugitive gasses 
emissions 
(harmonization with 
the limit values 
prescribed in the 
national legislation)  

  Contractor,  
Supervisor, 
Accredited 
laboratory engaged 
by the contractor 
Environmental 
Inspector 

 

Surface Water 
quality of Kriva 
Reka river  

At the construction 
site  

Visual monitoring 
of the construction 
works  

During the construction 
works 

Pollution prevention 
from leakages and 
negligence  

  Contractor,  
Supervisor, 
Communal 
inspector, 
Authorised 
environmental 
inspector 

 

Ecosystem status 
within Kriva Reka 
river  

Along the 
construction line of 
the riverbed 

Visual monitoring 
at the end of the 
construction works 

At the end of the 
construction works, check 
the natural condition of the 
riverbed 

To prevent from 
changes in the river 
ecosystem 

  Contractor, 
Supervisor, 
Communal 
inspector, 
Authorised 

 



 

environmental 
inspector 

Generated waste At the construction 
site, 
Documentation of 
the Contractor 

Visual monitoring 
during the regular 
inspection checks 
for the 
transportation and 
disposal of the 
generated waste  

During the construction 
works / periodically  

Pollution prevention 
from improper 
waste management 

  Contractor,  
Supervisor, 
Communal 
inspector, 
Authorised 
environmental 
inspector 

 

Classification of the 
generated waste 
and selection of 
non-hazardous and 
hazardous waste 
streams  

At the construction 
site 

Visual monitoring 
and reports of the 
municipal 
inspectors 

On a daily basis during the 
construction works 

Proper waste 
management 
according the 
national legislation  

  Contractor,  
Supervisor,  
Authorised 
Communal 
inspector, 
Authorised 
environmental 
inspector 

 

Fulfilled Annual 
Report on 
collection, 
transportation and 
disposal of 
different waste 
streams 

KrivaPalanka 
Municipality 

Review of 
documentation – 
Identification of 
waste list 

After the accomplishment 
the task of collection, 
transportation, temporary 
disposal and final disposal 
of waste 

Controlled waste 
management 
according the 
national legislation  

  Contractor, 
Supervisor,  
Authorized 
company for waste 
collection 
Authorised 
environmental 
inspector, 
Authorised 
communal inspector 

 

Presence of 
generated waste in 
the riverbed of Kriva 
Reka 

Along the riverbed 
of Kriva Reka 

Visual monitoring During the construction 
works 

Controlled waste 
management 

  Contractor, 
Supervisor, PCE 
Komunalec 
KrivaPalanka, 
Authorised 
environmental 
inspector, 
Authorised labour 
inspector 

PCE 
Komunalec 
Kriva Palanka, 
Authorised 
environmental 
inspector, 
Authorised 
labour 
inspector 



 

Soil – content and 
pollution of the soil  

At the construction 
site 

Monitoring by the 
accredited 
laboratory 
equipment 

During the construction 
works, in case of suspect for 
hazardous waste leakages 
and contamination  

Minimization of soil 
pollution from the 
construction works 
 

  Contractor,  
Supervisor, 
Accredited 
laboratory engaged 
by the contractor,  
Authorised 
environmental 
inspector 

 

Increased level of 
noise and 
vibrations 

At the construction 
site and in close 
proximity to the 
settlement 

Monitoring of the 
noise levels dB 
(А)with 
appropriate 
monitoring 
devices 

During the construction works, in 
case of public complaints. 

To ensure noise 
level limits 
according to 
regulation (55dBA 
for night and 
60dBA for day and 
evening) 

  Contractor,  
Investor,  
Accredited 
laboratory engaged 
by the contractor, 
Authorised 
environmental 
inspector 

 



 

4. TECHNICAL SOLUTION 

4.1 Description 

This sub-project envisages the construction of a minor riverbed, Section 1 of the river Kriva 
Reka in Kriva Palanka. 

The following table contains the technical documentation provided for this sub-project and 
some investment features that are the subject of this assessment. 

Table 8 Submitted technical documentation 

 Technical documentation Number Issued by Date 

1. Detailed design for regulation 
of the minor riverbed of Kriva 
Reka section 1 

Technical 
number  

10/13 

Parameter 
Proekt DOOEL 
Skopje 

2013 

2 Water management consent 
for regulation of the minor 
riverbed and urban 
arrangement of the major 
riverbed of Kriva Reka River 

11-5031/2  July 2013 

3 Geodetic Elaboration for 
Geodetic Works and Special 
Purposes 

006-42/13 Lend 
Kadengeenering 
Doo Skopje 

January 2013 

4 Environmental Impact 
Assessment Elaborate 

No.11-152232 
dated 
26.02.2013 

Tehno lab DOO 
Skopje  

February 2013 

5 Construction permit  29-3152 dated 
02-2013 

Municipality of 
Kriva Palanka 

15.03.2013  

 

The detailed design concerns the arrangement of the Kriva Reka Quay in Kriva Palanka, as 
well as the regulation of the 2800m minor riverbed, from the petrol station to the city pool. It is 
important to note that the full length of the quay in this project is divided into 4 parts for easier 
implementation as well as field work. 

Specifically, the subproject envisaged for realization of the loan covers the construction of the 
minor riverbed from the first part of the river (from the given scope), which actually covers the 
area of the petrol station (at the existing suspension bridge) to the large existing bridge  

Under the sub-project "Construction of a minor riverbed of Kriva River" part 1, it is foreseen to 
construct a minor riverbed with a length of 926 meters, which is centrally located in relation to 
the width of the major riverbed according to the existing regulation. The minor riverbed is 
designed to be 10 meters wide, 1 meter deep with sloping side walls and a natural ground 
floor. The walls are made of natural stone laid on a concrete substrate and grouted with 
concrete in between, and beneath the concrete substrate is a 10 cm thick gravel substrate. 
Breaking the sloping wall to the bottom, a thickness of 80 cm and a width of 140 cm is foreseen 
to stabilize the walls. 



 

The following phases outlined in the table below with description, measures and quantities are 
foreseen for the realization of the civil works for the construction of the 926 meters minor 
riverbed. 

1 Minor riverbed Measure quantities 

1.0 Geodetic marking and alignment insurance m1 926,0 

1.1 Extensive excavation of category III for minor 
riverbed , machine excavation 
( (926) * 11.9) 

m3 11 019.4 

1.2 Loading and transporting land from machine 
excavation (pos.1.1) to landfill designated by the 
investor, not more than 5 km. Quantity to be taken 
with bulkiness 30%) 

m3 14 325,2 

1.3 Supply, placement and leveling with good 
compacting of gravel layer with d = 10.0 cm as a 
base for concrete slab. 

( (926)*2)*3,25*0,10 

m3 601,9 

1.4 Concreting slab on field withMB30, 

d = 12 cm. with reinforcing mesh Q188( 
(926)*2)*3,25*0,12 

m3 722,3 

1,5 Supply and laying of natural stone for forming a 
minor riverbed on concrete slab and joints filled 
with cement mortar. By detail. 

(926)*2*1,07 

m3 3 148,4 

 

The second important part is the existing valleys which are 1.2 m high on average and they 
are a problem for the fish movement upstream of the river. The proposed solution to the 
problem is by building cascades and dividing the entire height with water between them, as 
well as a angle pad in the middle. 

Along the route of the minor riverbed that is the subject of this project, three cascades are 
located on which the proposed intervention should be carried out, for which the table below 
describes the measures and quantities. 

1 Correction of existing slopes Measurement Quantity 

1.1 Dismantling of gabion by transferring and 
storing the material outside the site at the 
location proposed by the investor. 
12,6*0,5*0,7*2 

m3 8,8 

1.2 earth excavation for foundations of new 
cascading walls 
0,8*1,0*12,6*2 

m3 20,2 

1.3 Loading and transporting land from machine 
excavation (pos. 1,2) to landfill designated by 
the investor, not exceeding 5 km. Quantity to 
take with 30% bulk 
20,2*1,3 

m3 26,3 

1.4 Supply, installation and leveling with good 
compacting of gravel layer with d = 20.0cm as 
a basis for cascading wall foundations. 
1,2*0,7*12,6*2 

m3 3,5 



 

1.5 Concreting reinforced concrete cascade 
foundation with MB 30 with waterproofing 
additives in required smooth molding, 
reinforced with Q 188 reinforcing mesh 
1,2*0,7*12,6*2 

m3 21,2 

1.6 Concreting with reinforced concrete parapet 
cobalt walls with MB 30 with waterproofing 
additive in smooth molding required, 
constructively reinforced with reinforcing mesh 
Q188 
0,8*0,4*12,6+0,4*0,4*12,6 

m3 6,0 

1.7 Supply, construction and installation of gabion 
(grid stones) for slope formation of new 
cascades. 
4,2*2 

m3 8,44 

 
The realization of the sub-project which is subject of processing of this Project Appraisal 
Document will enable the realization of the remaining phases of the project in the framework 
of some future applications: 

- Over the entire river through the minor riverbed, pedestrian bridges of reinforced concrete 
construction and metal fences are provided and logically closest to them are stairs of concrete 
construction with a width of 1.5 meters located on the ground for climbing from the major 
riverbed to the pavement.  

- The basic design envisages arrangement of the two banks of the section between the minor 
and major riverbed along the entire course of this scope, as follows: 

- On the left bank there is a curvilinear pedestrian trail of stone arranged on a concrete base 
with various contents: flower beds, small square benches, pergola with benches under it, small 
round paved squares, small paved square with flower surfaces as well as various extensions 
with a sand base surrounded by paved paths. 

- On the right bank (on the gas station side) an asphalt trim bike path and other elements are 
provided such as: a small square with benches, a pergola with benches under it, a small paved 
square with flower surfaces and again various extensions with a sand base surrounded by 
paved paths. 

- The entire free space of the move is planned to be planted with grass and horticulturally 
arranged with low foliage and flower beds. 

- Urban equipment such as benches, waste bins, drinking water fountains, candlesticks to 
illuminate the whole quay, as well as garden hydrants for watering are provided. 

This arranged quay will enhance the image of the municipality and will be a location for sport, 
recreation and enjoyment of all citizens of Kriva Palanka. 

 

 

 

 

 

 



 

4.2 Analysis and calculation 

 

Location layout 

 

 

 

 

 

Excerpt from the Detailed design  

 

Construction of minor riverbed of the river Kriva Reka - section 1 

 

 



 

 

 

 

Cross-section of a cascade slope 

 

 

 

 



 

5. FINANCIAL ANALYSIS 

The purpose of this chapter is to confirm that an adequate financing exists to cover expenses 
during the investment phase of the project, and ensure that the funds will be available as 
needed during the operational phase of the project to cover the operating and maintenance 
costs and debt repayment.  

5.1 Investments costs 

The project envisages construction of a minor riverbed, Part 1 of the Kriva Reka in the 
Municipality of KrivaPalanka. The total estimated investment costs amount to MKD 
30,191,278 (€ 490,915) including VAT. The loan in the amount of MKD 26,000,000 
(€422,764,23) covers 86.12% of the total investment costs while the Municipality of Kriva 
Palanka will co-financing the differences in the amount MKD 4,191,278 or 13.88%. 

The table below shows the distribution of costs for each phase of construction activity. 
Analyzed by phases of construction, most of the investment costs (56,41%) are for supply, 
construction and installation of gabion and supply and installation of stoneware for forming a 
minor riverbed, followed by preparatory and earth works (22,92%) and concrete works 
(20,67%).  

Table 9 Cost for category of activity 

Regulation of part of the minor riverbed of Kriva Reka- Section/Part 1 in the Municipality of 
KrivaPalanka 

Phases of construction Amount VAT Total amount share 

Preparatory and Earth works 5.864.299,00 1.055.574,00 6.919.843,00 22,92 

Supply and installation of gabion and 
stoneware for forming a minor riverbed 14.433.660,00 2.598.059,00 17.031.719,00 56,41 

Concrete works 5.287.870,00 951.816,00 6.239.686,00 20,67 

Amount in MKD 25.585.829,00 4.605.449,00 30.191.278,00 100 

Amount in EUR (euro= 61,5 MKD) 416.029,74 74.885,35 490.915,09   
Source: Project budget 

 
The works are expected to last up to 6 months and the investment disbursement will be made 
in 2020. 
 

5.2 Loan Repayment 
 
The total amount of the project is MKD 30,191,278 or €422,764.23. According to the Decision 
for borrowing number 09-533/87 adopted by the Municipal Council on 25.02.2019,the total 
amount of the loan is MKD 26,000,000 (€ 422,764.23).The differences between the value of 
the investment and the amount of the borrowing, the Municipality of KrivaPalanka will finance 
with its own funds in the amount of MKD 4,191,278.00 according to the Decision of the Council 
of the Municipality of KrivaPalanka number 09-217/31 on 31.01.2019.  The loan from MSIP 
2is expected to be carried for 13 years, with a grace period of 3 years and the repayment will 
start in 2023. For the purpose of this assessment we assume that interest rate is fixed at 2% 
and the payment is semi-annually in amount of MKD 1,300,000 (€42,276). 

 
Table 10: Calculation of the annual capital repayment 

Amount of loan MKD 26.000.000,00 

Interest % 2 

Duration of loan year 13 

Grace period year 3 

Annual capital repayment MKD 2.600.000 



 

Annual capital repayment Euro 42.276 

Semi-annual repayment MKD 1.300.000 

Semi-annual repayment Euro 21.138 
Source: Own calculation 

 
 
    Table 11: Loan amortization plan 
 

    Source: Own calculation 
 
 

5.3 Credit capacity 

Below on the table are shown financial information for the Municipality of KrivaPalanka based 
on the Budget realization for 2018. 
 
The borrowing capacity of the Municipality of Kriva Palanka is assessed based on the financial 
data for 2018 year. The maximal borrowing limit is equal to MKD 108,185,007. However, in 
calculation of the Municipal borrowing capacity this maximal limit need to be adjusted for the 
current municipal long-term dept. Namely the Municipality has loan through MSIP borrowing 
in the amount MKD 51,550,539 for constriction and reconstruction on 9 streets and constriction 
of the bridge in Kukov Dol. According to the loan amortization plan the outstanding amount of 
this loan is equal to MKD30,930,315, and will be fully repaid by 2025.Therefore, the current 
credit capacity is equal to MKD 72,099,636 (€1,172,351). 

 

Table 12: Credit capacity 

Account Description Amount 

71 Tax revenues 35.919.106,00 

713 Property tax revenues (part of the tax revenues) 10.822.037,00 

72 Non-tax revenues 7.572.502,00 

731120 Revenues from sales of capital goods owned by the municipalities  0,00 

733 Land sales and non-material investments 25.356.508,00 

741115 Earmarked donations from VAT revenues 39.336.891,00 

Total operating revenues (Denar) 108.185.007,00 

Total operation revenues (Euro) 1.759.106,00 

Debt Service 36.085.371,00 

Year Interests 
Capital 

repayment 

Capital 
repayment 
+ Interest 

2020 454.466   454.466 

2021 520.000   520.000 

2022 520.000   520.000 

2023 507.107 2.600.000 3.107.107 

2024 456.318 2.600.000 3.056.318 

2025 403.107 2.600.000 3.003.107 

2026 351.107 2.600.000 2.951.107 

2027 299.107 2.600.000 2.899.107 

2028 247.748 2.600.000 2.847.748 

2029 195.107 2.600.000 2.795.107 

2030 143.107 2.600.000 2.743.107 

2031 91.107 2.600.000 2.691.107 

2032 39.178 2.600.000 2.639.178 

Total 4.227.458 26.000.000 30.227.458 



 

92501 Long term debt (MSIP1) 36.085.371,00 

Max. Borrowing limit (total operating revenues less debt) MKD 72.099.636,00 

Max. Borrowing limit (total operating revenues less debt) EUR 1.172.352,00 

Max debt service (30% of total operating revenues - debt) Denar 21.629.891,00 

Max debt service (30% of total operating revenues - debt) Euro 351.705,00 

Source: Financial information of Municipality of KrivaPalanka 
 
It is important to note that tax revenues take up around 33,2 % of the total revenues. Also 
from the information presented it is clearly visible that earmark donations from VAT revenues 
have significant impact on the operating revenues of the Municipality of KrivaPalanka. 
 
In the review of the municipal budget of Kriva Palanka for the period of 2016-2018, budget 
projection for 2019 is also presented. The Municipality of KrivaPalanka received one-time 
assistance from the Government on 2019, as financial support for financing the overdue and 
unpaid liabilities of municipality in the total amount of MKD 1,301,253. 

Table 13: Review of revenues and expenditures 

  2016 2017 2018 Average 

71 Tax revenues 33.034.985 33.518.463 35.919.106 34.157.518 

72 Non tax revenues 9.713.357 3.621.968 7.572.502 6.969.276 

74 Transfer and donation 54.702.468 62.651.739 39.336.891 52.230.366 

    1. Total operating revenues 97.450.810 99.792.170 82.828.499 93.357.160 

40 Salaries and allowance for employees 22.460.302 22.529.741 14.714.895 19.901.646 

41 Reserves and undefined expenditures 218.000 0 70.556 96.185 

42 Goods and services 66.507.587 46.907.792 53.279.400 55.564.926 

46 Subsidies and transfers 2.982.383 2.699.092 7.106.276 4.262.584 

47 Social transfers 18.000 47.000 52.334 39.111 

45 Interest 195.701 96.935 72.931 121.856 

2 . Total operating expenditures 92.381.973 72.280.560 75.296.392 79.986.308 

          

   3. Net operating surplus ( 1 – 2 ) 5.068.837 27.511.610 7.532.107 13.370.852 

          

73 Capital revenues 45.727.400 21.215.354 25.356.508 30.766.421 

48Capital expenditures 39.179.319 38.468.334 7.841.947 28.496.533 

   4.Net capital surplus/deficit ( 73 – 48) 6.548.081 -17.252.980 17.514.561 2.269.888 

49 Principal repayment 7.655.056 5.155.056 5.155.056 5.988.389 

    5.Net surplus   ( 3+ 4 - 49) 3.961.862 5.103.574 19.891.612 9.652.351 

Source: Budget of the municipality 

 
Based on the analyzed data, it can be concluded that the average operating 
revenues(MKD93,357,160)of the Municipality exceeds the average operating 
expenditures(MKD79,864,453), and the amount of MKD13,492.707 represented average 
operating surplus. According to the presented data can be concluded that Municipality is able 
to fully cover its total expenditures (operational and capital) from its revenues and at the same 
time to generate surplus which on average level is in the amount of MKD 9,652,351.  
 
The debt of the Municipality of Kriva Palanka is based on a long-term loan from the MSIP from 
construction and reconstruction on 9 streets and construction of the bridge in Kukov Dol. 



 

Namely the municipality has loan through MSIP borrowing in amount MKD 51,550,539. 
According to the loan amortization plan it is expected that the outstanding amount of this loan 
equal to MKD30,930,315 will be fully repaid by 2025. 
 
Table 14: Long term loans 

 
 
 

 

 
Source: Financial information of Municipality of KrivaPalanka 

Payable and receivable accounts based on the data from the finance department from the 
Municipality are presented in the below table. Operating surplus will be used to service 
liabilities on time. However, the donation from the Central government will improve financial 
position of the Municipality of KrivaPalanka to service liabilities on time. 

Table 15: Account payable/receivable  
2016 2017 2018 Projection for 2019 

Accounts payable 41.293.763 15.275.752 19.951.788 17.557.573 

Accounts receivable 32.458.308 37.282.954 35.767.714 36.483.068 

Net deficit -8.835.455 22.007.202 15.815.926 18.925.495 

Earmarked transfers  
  1.301.253 

Balance  
  20.226.748 

Total operating surplus 3.961.862 5.103.574 19.891.612 9.652.351 

Net surplus 4.873.593 27.110.776 35.707.538 31.879.099 

Source: Budget of the municipality 

According to the presented data, the Municipality of KrivaPalanka in 2019 will have obligation to repay 
current MSIP loan in amount of MKD5,155,056 and to pay only interest in the amount of MKD 454,466, 
assuming that loan would be approved in late 2019. After 3 years of grace period, starting from 2023 the 
Municipality will have obligation to service the potential loan in amount of MKD 2,600,000 and to proceed 
with payment of the current loan in amount of MKD 5,155,056 so the total cost of Municipal debt would 
be MKD 7,715,056. From the analyzed data we may assume that there is no risk for the Municipality of 
KrivaPalanka to service the potential loan in due time. 

Table 16- Repayment capacities 

Balance based on projection Annual loan repayment  Balance 2019 

31.879.099 7.715.056 24.164.043 

    " No risk" 
Source: Own calculation 

   MSIP (2013-2025) - 51.550.539 

Interest rate 1% 

  

Outstanding amount in 2018 36.085.371 

   Annual repayment in 2019     5.155.056 

Current amount   30.930.315 



5.4 Analysis of the financial feasibility of the project 

 
The overall financial analysis is based on the savings that the potential projects will generate 
in the period between the state before and after the project. The analysis is focused on the 
benefits to the local population by the project and, rather than on the borrowing entity, i.e. 
Municipality of KrivaPalanka. The Internal Rate of Return and the Net Present Value are 
calculated.  

A project is considered as acceptable if:  

• IRR> 5%  

• NPV>0  

5.4.1 Time horizon 

For this kind of an infrastructure project, time horizon is 30 years. The time horizon for the loan 
is 13 years with 3 years of grace period and 10 years of reimbursement of the loan. 

5.4.2 Limitations of the analysis 

Main limitation of this analysis is the fact that for this kind of project such as regulation of 
riverbed, all benefits can’t be clearly expressed in monetary terms because  majority of the 
social, environmental or health benefits will directly affect the local population or the business 
sector, while the cost of the investment itself will be borne  by the Municipality.  

5.4.3 Initial investment  

As already explained the initial investment will beMKD30,191,278 (€490,915.09) including 
VAT. The loan covers 86,12% of the total investment costs or MKD 26,000,000 (€422,764.23). 
Municipality of KrivaPalanka will co-finance the differences of 13,88%or MKD4,191,278.00. 

5.4.4 Projection of operating cash flows 

According to the project, subject to this analysis, construction works for regulation of Kriva 
Reka riverbed is planned. 

The financial benefits of this project will be expressed through savings in costs for cleaning of 
the deposits of different materials (silt, vegetation, communal waste, debris, etc.) along the 
riverbed. These deposits represent a threat to the regular flow and may cause flooding.  After 
the regulation of the riverbed it will be cleared of the existing vegetation and the flow will be 
regulated. 

There are two components in maintenance of the riverbed: cleaning of the deposits of dumped 
materials and removal of the unwanted vegetation in the watercourse. Both components are 
representing a direct task of the Municipality.  

Based on the municipal data the average municipal expenditures for cleaning of the 
dumpsites, adding sands alongside the riverbed that is subject of this appraisal are 
MKD304,391. These expenditures for the Municipality of Kriva Palanka are created due to the 
fact that it is responsible for maintenance of the riverbed and 80% savings will be achieved 
after regulation of the riverbed.   

Furthermore,for maintenance of unwanted vegetation on the section of the riverbed that is part 
of this project, the Municipality in 2018 spent MKD183.798. This activity includes cutting and 
removal of unwanted vegetation and will be 80% eliminated by regulating the riverbed No data 
were provided for previous years since this cost were calculated as part of the public 
communal hygiene costs. After the regulation of the riverbed, 80% savings will be achieved. 

According to municipal information, 20% of all these costs will be reimbursed by the 
municipality for maintenance of the newly constructed riverbed. 

The calculation is presented in the table below: 



 

Table 17: Municipal savings 

Costs for cleaning and maintenance the 
riverbed 

Cost for maintenance of unwanted 
vegetation and waste water 

  Amount   Amount 

Average costs                  304.390,72  Average costs 229.748,12 

80% savings                  243.512,58  80% savings 183.798,50 

Total savings 427.311,08 
Source: Financial data from Municipality 

5.4.5Inflation 

The rate of inflation is fixed at 2% due to the fact the currency exchange regime of Macedonia 
is fixed to the Euro. This will be taken into consideration when calculating the NPV. 

5.4.6 Discount rate 

The projected cash flows will be discounted using the cost of capital. For most of the projects, 
the only source of financing will be the loan from the World Bank. For this analysis the discount 
rate of 5% is adopted. 

5.4.7 Residual value 

The residual value is reflected in the net benefits from the project after the period of projection. 
It is usually appropriate to use the method of capitalization of the future benefits.  

Since the project are infrastructure projects and the amortization rate is 1% annually, the 
resident value of riverbed is calculated at 21.133.895 MKD, which will be added in the financial 
calculation in the last year of the analysis. 

Table 18 Amortization plan 

Value of the regulated 
riverbed 

Amortization 
rate 

Amount 

30.191.278 1% 301.912,78 

29.889.365 1% 301.912,78 

29.587.452 1% 301.912,78 

29.285.540 1% 301.912,78 

28.983.627 1% 301.912,78 

28.681.714 1% 301.912,78 

28.379.801 1% 301.912,78 

28.077.889 1% 301.912,78 

27.775.976 1% 301.912,78 

27.474.063 1% 301.912,78 

27.172.150 1% 301.912,78 

26.870.237 1% 301.912,78 

26.568.325 1% 301.912,78 

26.266.412 1% 301.912,78 

25.964.499 1% 301.912,78 

25.662.586 1% 301.912,78 

25.360.674 1% 301.912,78 

25.058.761 1% 301.912,78 

24.756.848 1% 301.912,78 

24.454.935 1% 301.912,78 

24.153.022 1% 301.912,78 

23.851.110 1% 301.912,78 

23.549.197 1% 301.912,78 

23.247.284 1% 301.912,78 

22.945.371 1% 301.912,78 

22.643.459 1% 301.912,78 

22.341.546 1% 301.912,78 



 

22.039.633 1% 301.912,78 

21.737.720 1% 301.912,78 

21.435.807 1% 301.912,78 

Residual value   Total amortization 

21.133.895   9.057.383,4 

   Source: Own calculation 

5.4.8 Results of the financial analysis 

The results of the financial analysis must be summed up through the main indicators NPV and 
IRR.  

In this financial analysis in order to have more accurate results, MIRR is used, because of 
improved accuracy compared with IRR, as MIRR measures the true rate of return. Major issue 
with IRR occurs when a project has different periods of positive and negative cash flows, such 
as this case. The IRR produces more than one number, causing uncertainty and confusion. 

MIRR also assumes that reinvestment of the cash flows at the cost of capital is practically 
possible and multiple rates of return don’t exist in the case of MIRR, so the issue is solved, 
making it better regarding measurement of the true rate of return. 

The results of this financial appraisal based on the presented information give negative NPV 
of-11,474,986MKD and MIRR of -1.02%, which is clearly below the acceptable level. The 
discount rate as already explained is 5%, the rate of inflation is 2%, which is added to the 
savings. 

However, other that benefits of savings, the benefits that are immeasurable in monetary terms 
can’t be taken into consideration, and will be elaborated below in the cost and benefit 
analyses. 

Table 19 NPV analyses (in MKD) 

Nominal 
year 

Interest 
Capital 

repayment 
(MSIP2) 

Municipal 
Contribution 

Total costs 
Residual 

value 
Savings in 

maintenance 

Savings in 
maintenance 
of greenery 

Total 
savings 

Cash flow 

0                 -30.936.396 

2020 454.466   4.191.278 4.645.744   243.513 183.798 427.311 -4.218.433 

2021 520.000     520.000   248.432 187.474 435.906 -84.094 

2022 520.000     520.000   253.450 191.224 444.674 -75.326 

2023 507.107 2.600.000   3.107.107   258.570 195.048 453.618 -2.653.489 

2024 456.318 2.600.000   3.056.318   263.793 198.949 462.742 -2.593.576 

2025 403.107 2.600.000   3.003.107   269.121 202.928 472.050 -2.531.057 

2026 351.107 2.600.000   2.951.107   274.558 206.987 481.544 -2.469.562 

2027 299.107 2.600.000   2.899.107   280.104 211.127 491.230 -2.407.877 

2028 247.748 2.600.000   2.847.748   285.762 215.349 501.111 -2.346.637 

2029 195.107 2.600.000   2.795.107   291.534 219.656 511.190 -2.283.917 

2030 143.107 2.600.000   2.743.107   297.423 224.049 521.472 -2.221.634 

2031 91.107 2.600.000   2.691.107   303.431 228.530 531.961 -2.159.146 

2032 39.178 2.600.000   2.639.178   309.560 233.101 542.661 -2.096.517 

2033       0   315.813 237.763 553.576 553.576 

2032       0   322.193 242.518 564.711 564.711 

2033       0   328.701 247.369 576.070 576.070 

2034       0   335.341 252.316 587.657 587.657 

2035       0   342.115 257.362 599.477 599.477 

2036       0   349.025 262.510 611.535 611.535 

2037       0   356.076 267.760 623.836 623.836 

2038       0   363.269 273.115 636.383 636.383 

2039       0   370.607 278.577 649.184 649.184 



 

2040       0   378.093 284.149 662.242 662.242 

2041       0   385.730 289.832 675.562 675.562 

2042       0   393.522 295.628 689.150 689.150 

2043       0   401.471 301.541 703.012 703.012 

2044       0   409.581 307.572 717.153 717.153 

2045       0   417.854 313.723 731.578 731.578 

2046       0   426.295 319.998 746.293 746.293 

2047       0 21.133.895 434.906 326.398 761.304 21.895.199 

  4.227.458 26.000.000 4.191.278 34.418.736 21.133.895 9.909.841       

NPV (Denar) using 5% -11.474.986 

NPV (Euro) using 5% -186.585 

BCR 0,50 

MIRR (using 5%) -1,02% 

Source: Own calculation 

 

5.4.9 Sensitivity analysis 

The sensitivity analysis is based on the previous tables of the financial analysis.  

Its usefulness resides in the analysis of the IRR and NPV indicators depending on variable 
parameters. The benefits and the costs generated by the project vary from -10% to +10%. 

Table 20 Sensitivity analysis 

  
Benefits Costs 

-10% 10% -10% 10% 

NPV (Denar) -16.364.893 -17.193.442 -15.536.344 -13.899.855 -18.829.932 

NPV (Euro) -266.096 -279.568 -252.623 -226.014 -306.178 

Source: Own calculations 

As a conclusion of the sensitivity analysis it can be checked if NPV remains negative without 
significant impact from the changes in the benefits and costs, however the NPV is most 
responsive in reducing the costs by 10%. 

5.1 5.5 Conclusion 

The total investment is MKD30,191,278 with VAT included. However, the requested loan 
amounts MKD 26,000,000 (€422.764,23) The loan covers 86,12 % of the total investment 
costs. Municipality of KrivaPalanka will co-financing the differences of 13,88%.   

Following the analysis of the balance sheet and profit and loss statement, it is to be concluded 
that the Municipality of KrivaPalanka has borrowing capacity for regular servicing of the loan. 

Based on the financial analysis, it is concluded that the project in financial is non-feasible with 
negative values in NPV (-11.474.986) and also negative in MIRR (-1.02%). But there are social 
and economic benefits that will be presented in the economic analysis. 



 

6. COST - BENEFIT ANALYSIS 
6.1.General Information 

6.1.1. Framework of the analysis 

After verifying the financial viability of the Project, the next step is to test the economic viability 
of that option. The initial step in testing the economic viability of a project is to identify, quantify 
and value the economic costs and benefits. Regarding the type of the analysis, at this point 
we are aware that it will not be possible within the time available, so that a combination of an 
analysis involving valuation with a description of the non‐quantifiable impacts will be made. 
We expect that this study, together with the financial appraisal, will provide sufficient basis for 
the decision ‐ makers to decide on the acceptability of the Project. 
 

6.1.2. Scope 

At the beginning, it is necessary to define the scope of the cost-benefit study. This Project is 
a municipal project, including: regulation of part of the minor riverbed of Kriva Reka- part 1 in 
the Municipality of Kriva Palanka. It means that the positive and negative impacts of the Project 
can be considered only within the Municipality KrivaPalanka.  
 

6.2. Identification of the relevant costs and benefits 

6.2.1. Project costs 
 
The costs of the Project were elaborated in the previous chapter and consist of the investment 
outlay and the recurrent i.e. operations and maintenance costs.  
The total economic investment costs without VAT amounts to MKD 25,585,829 (€416,029.74) 

    
Table 21 Economic value of the project 

Project name Amount 

Regulation of the minor riverbed of Kriva Reka- 
Part 1 in the Municipality of KrivaPalanka 

25.585.829  

Amount in MKD  25.585.829  

Amount in EUR (euro=61,5 MKD) 416.029,74     

Source: Project budget 
 

Financial costs need to be converted into economic cost, using standard conversion factors 
(CFs). Regulation of the riverbed, mainly consist of civil works, and the conversation factor is 
set at 0.7 in order to correct unskilled labor that is present in KrivaPalanka, which means the 
economic wage of unskilled labour is about 70 percent of the financial wage costs. 

 
Table 22 Economic value per category 

Regulation of part of the minor riverbed of Kriva Reka- Section/Part 1 in the Municipality of Kriva Palanka 

Regulation of part of the minor riverbed of Kriva 
Reka- Section/Part 1 in the Municipality of 

KrivaPalanka 
CF 

Regulation of part of the minor riverbed of Kriva 
Reka- Section/Part 1 in the Municipality of Kriva 
Palanka economic value 

Preparatory works 52.438,00 0,70 36.706,60 

Earth works 5.811.861,00 0,70 4.068.302,70 

Supply and installation 
of gabion and 
stoneware for forming 
a minor riverbed 

14.433.660,00 0,70 10.103.562,00 

Concrete works 5.287.870,00 0,70 3.701.509,00 



 

Amount in MKD 25.585.829,00   17.910.080,30 

Amount in EUR (euro= 
61,5 MKD) 

416.029,74   291.220,82 

Source: Project budget 

 
Based on the table presented above the total economic value of the project after applying 
conversion factor is MKD17,910,080.30. 

 

6.2.2. Project benefits 
 
6.2.2.1 Quantifiable benefits 

The most significant monetary benefit from the project generated by the implementation of this 
project is savings in the reparation costs of the minor riverbed. 

1) Savings in the municipal recurrent costs 

The monetary benefits in the form of recurring cost savings were elaborated in the previous 
chapter. Construction of the minor riverbed of the river Kriva Reka –part I, will reduce costs 
for cleaning and maintaining of the riverbed, as less money will have to be spent on cleaning 
and maintaining of the riverbed. Consequently, the main monetary benefit generated with the 
implementation of this project is savings in the maintaining costs for the riverbed. 
 

Table 23: Savings in municipal funds- economic value 

Costs for cleaning and maintenance the 
riverbed 

Cost for maintenance of unwanted 
vegetation and waste water 

  Amount   Amount 

Average costs                  304.390,72  Average costs 229.748,12 

80% savings                  243.512,58  80% savings 183.798,50 

Economic savings 
(without VAT)              206.366,59      

Economic savings 
(without VAT              155.761,44      

Source: Financial data from Municipality 

 
6.2.2.2 Unquantifiable benefits 

Besides the major quantifiable benefits, there are also some important immeasurable benefits 
that are expected to result from the implementation of the project and that need to be taken 
into consideration. Some of these immeasurable benefits refer to: 

1) Public goodwill of the municipal administration 

Making a positive decision to borrow KrivaPalanka Municipality through the Municipal Services 
Improvement Project will bring enormous benefits to the citizens of the municipality, as most 
of the inhabitants of the municipality are concentrated in the downtown area and will be able 
to enjoy the beauty of urban landscaped quay. on Kriva River, with walkway, small square with 
benches, pergola with seating benches, pedestrian bridges, flowers, grass, water 
fountains.     Resolving the cascade problem accordingly will allow the fish to move smoothly 
downstream to the natural catchment area of the riverbed and in the future, it is expected to 
restore the fish stock in Kriva River 

2) Municipal benefits 

Implementation of the project is expected to improve local public finances. Once a minor 
riverbed is built, the municipality will spend less money on repairs and maintenance of the 
riverbed after it is diverted to other municipal services. In addition, increased property value 
will result in increased property tax revenue. 

3)Environmental protection 



 

The project activities will contribute towards achieving the vision of the municipal 
administration for improvement of living conditions and protection of environment throughout 
the municipal territory and with fully implementation of the activities the positive impact for 
local population will be improvement of the quality of live by increased flood protection, and 
protection of the environment in the municipality of KrivaPalanka. Furthermore, it will 
contribute to efficient spatial planning and protection of natural resources.  

4)Active communication and social life 

By regulation of the riverbed of Kriva Reka, the local population will increase the 
communication through the riverbed and will create better social life by promoting clean and 
health environment. Also, the regulation of the riverbed will generate potential tourism 
activities. 

5) Socio - economic impact 
 
The principal socio-economic benefit of the implementation of the Project is the increase in 
the value of properties. If the transport infrastructure is improved, significant increases in the 
value of the property are basically inevitable. Improved utility services of the properties can 
significantly increase the land values to the benefit of the owners and also to the local 
community due to the ability of the municipal authorities to increase the valuation of the 
property tax base within the Municipality. Given that the property will increase in value, 
households will have the incentive to invest further in their housing − so improvements in 
sanitation and garbage collection soon follow street infrastructure improvements. 
 

6.2.4 Valuation of the project 
 

On the table below it is presented comparison table of benefits without and benefits with 
implementation of the project, as well as quantification of the benefits. 

 

Table 24 Summary of comparisons between the “without” and “with the project” scenarios 

Without the project With the project 
Quantification of project 

benefits 

- disrupted movement of fish in 
the river due to the height of 
existing cascades; 
- difficult pedestrian 
communication of citizens due 
to the impossibility to construct 
pedestrian bridges beyond the 
unconstructed minor riverbed; 
- undeveloped riverbed 
infrastructure and urban 
equipment for sports and 
recreation in the function of 
tourism development; 
- high costs for ongoing 
maintenance of the riverbed as 
well as flood repair costs; 
 

-  enabled the movement of fish in 
the river with reconstruction of the 
cascades and the construction of 
“fishing trails”; 
- enabling pedestrian 
communication of citizens and 
enabling constructive pedestrian 
bridges beyond the unconstructed 
minor riverbed; 
-arranged riverbed infrastructure 
and urban equipment for sports 
and recreation in the function of 
tourism development; 
-reduced costs for ongoing 
maintenance of the riverbed as 
well as costs for flood damage 
repair; 

-   recurrent costs by the   
municipality lower by MKD362,128 

 
 

 
 
 
 
 

6.3 Results from the cost-benefit analysis 
 
Below of the table presented are results from economic appraisal of the benefits and the 
costs that the project will bring. 



 

 
Table 25: Cost-benefit analysis (in MKD) 

Nominal 
year 

Capital 
repayment 

Municipal 
Contribution 

Total 
costs 

Residual 
value 

Savings 
in 

cleaning 

Savings in 
maintenance 
of unwanted 

vegetation and 
waste water 

Total 
savings 

Cash flow 

2020   2.486.351 2.486.351   206.367 155.761 362.128 -2.124.223 

2021     0   206.367 155.761 362.128 362.128 

2022     0   206.367 155.761 362.128 362.128 

2023 1.542.373   1.542.373   206.367 155.761 362.128 -1.180.245 

2024 1.542.373   1.542.373   206.367 155.761 362.128 -1.180.245 

2025 1.542.373   1.542.373   206.367 155.761 362.128 -1.180.245 

2026 1.542.373   1.542.373   206.367 155.761 362.128 -1.180.245 

2027 1.542.373   1.542.373   206.367 155.761 362.128 -1.180.245 

2028 1.542.373   1.542.373   206.367 155.761 362.128 -1.180.245 

2029 1.542.373   1.542.373   206.367 155.761 362.128 -1.180.245 

2030 1.542.373   1.542.373   206.367 155.761 362.128 -1.180.245 

2031 1.542.373   1.542.373   206.367 155.761 362.128 -1.180.245 

2032 1.542.373   1.542.373   206.367 155.761 362.128 -1.180.245 

2033     0   206.367 155.761 362.128 362.128 

2034     0   206.367 155.761 362.128 362.128 

2035     0   206.367 155.761 362.128 362.128 

2036     0   206.367 155.761 362.128 362.128 

2037     0   206.367 155.761 362.128 362.128 

2038     0   206.367 155.761 362.128 362.128 

2039     0   206.367 155.761 362.128 362.128 

2040     0   206.367 155.761 362.128 362.128 

2041     0   206.367 155.761 362.128 362.128 

2042     0   206.367 155.761 362.128 362.128 

2043     0   206.367 155.761 362.128 362.128 

2044     0   206.367 155.761 362.128 362.128 

2045     0   206.367 155.761 362.128 362.128 

2046     0   206.367 155.761 362.128 362.128 

2047     0   206.367 155.761 362.128 362.128 

2048     0   206.367 155.761 362.128 362.128 

2049     0 12.537.056 206.367 155.761 362.128 12.899.184 

ENPV (Denar) using 5% -4.188.495 

ENPV (Euro) using 5% -68.106 

BCR 0,61 

MEIRR (using 5%) 3,03% 
Source: Own calculation 

 

The ENPV based on our assumption in economic cost and benefit analysis is negative - 
4,188,495 MKD. The results imply that the project isn’t attractive and desirable for 
implementation. Additionally, the calculations showed that the EMIRR is 3.03% (using 5% 
discount rate) and benefit cost ratio is 0.61 adding to a conclusion that the project couldn’t be 
considered as attractive. 
 
 

6.4 Sensitivity analysis 
 
The sensitivity analysis during economic appraisal was conducted in the same way as in the 
financial appraisal, by performing variations in benefits and costs by +/-10%.  



 

Table 26 Economic sensitive analyses 

  
Benefits Costs 

-10% 10% -10% 10% 

NPV (Denar) -4.188.495 -5.035.254 -3.341.736 -2.922.887 -5.454.103 

NPV (Euro) -68.106 -81.874 -54.337 -47.527 -88.685 

     Source: Own calculation 

 

6.5 Conclusion 

The analyzed data showed negative outcome from the economic cost benefit analyses so 
from economic perspective the project is considered as non feasible for financing. But the 
positive impact of the implementation of the project are shown thought other unmeasurable 
benefits. 
 
Although the quantifiable benefits represented through savings in cleaning and maintenance 
are not enough to justify the investment, the Municipality of Kriva Palanka will generate 
savings in municipal funds. Also, there will be other positive impact for the local population 
and the Municipality of Kriva Palanka. The implementation of the project will have positive 
impact of the quality of citizens’ life. The project will provide better communication and 
increase the tourism in Kriva Palanka. 
 
 

 

 

 

  



 

7. RECOMMENDATIONS 

  The implementation of this project will directly affect the improvement of the quality of 
life for the citizens of the Municipality of Kriva Palanka, which is in line with the vision and 
strategic goals of the municipal administration. The project will also contribute to achieving 
greater income from property tax on houses and commercial facilities by increasing their value. 

 It is very difficult to implement the benefits of this type of project with levels of economic 
development and poverty in a given municipality in the short term. However, it should be taken 
into consideration that better living conditions and a better environment are being created. 

 The project is acceptable and eligible for implementation and will bring significant 
benefits such as reducing the risks of flooding, protection of the river fauna and creating 
opportunities for the regulation of the riverbed. Expenditures of the Municipality related to 
cleaning of the riverbed are expected to reduce. 

 Implementation is expected to increase the value of the property of houses, residential 
and commercial buildings, thus increasing the municipality property tax revenue. The 
construction of the minor riverbed is the prerequisite for further arrangement of the major 
riverbed with the planned facilities, which will ultimately improve the quality of life for all 
inhabitants of the municipality, as well as the potentials for development of tourism and socio-
economic development. 

 

 

 

 

 

 

 
 

 

 

 


