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EXECUTIVE SUMMARY 

The project includes construction of atmospheric sewers for the streets in the settlement of Przino 
in the Municipality of Kisela Voda. The total length is about 5200m and the total cost 1.788.618,00 
(including VAT) and will be financed as a loan. The cost of the project is less than the loan capacity of 
the municipality, which ensures repayment of the loan. The relevance of the project stems from the 
fact that 5.8% of the total population is affected by the negative impacts of atmospheric waters due 
to the lack of an atmospheric water management system in the Przino settlement. 

The project is in line with the Strategy for Local Economic Development (20014-2018) and will 
contribute to the realization of the vision of the Mayor and the municipal administration which aims 
to see the Municipality of Kisela Voda as a municipality with full coverage of communal 
infrastructure throughout its territory. The implementation of the atmospheric system is considered 
a strategic action for achieving the municipality’s vision. 

The Municipality of Kisela Voda has implemented various and similar projects in the past, some of 
these were in cooperation with international institutions, which means that the municipality is able 
to implement large-scale construction projects. As an example, the projects include atmospheric 
sewage projects in the settlement October 11 and the atmospheric canalization along the streets of 
Mariovska and Narodni Heroyi and were realized in 2012-2013, with funds from the MSIP 1 project.  

 
The proposed technical solution is in accordance with the existing standards and positive regulation 
for such projects, which implies that the implementation of the project is technically feasible. 

 
The project is relevant to MSIP's development goal and is considered cost-effective in the long-term 
as well as beneficial for the health of the citizens and in protecting the environment.   

 
No negative social or environmental impacts have been identified for this project.  
 
The Cost-Efficiency Analysis (CEA) has shown that the project will have an immensely positive impact 
on the community living in the municipality of Kisela Voda. Additionally, it is very difficult to link the 
benefits of projects of this kind to economic development and the level of poverty in a particular 
municipality in the short term. However, given that the healthy population is more productive and 
that small local businesses increase the dynamics of local economic growth, the project will 
definitely have a broad positive effect on economic growth, not only in the short term, but in the 
long term. 
  
 



1 PROJECT DESCRIPTION 

1.1 General Information on the Municipality of Kisela Voda 

The Municipality of Kisela Voda is one of ten constituent municipalities of the city of Skopje, 
the capital of the Republic of Macedonia.   

The Municipality is situated on the south and south-east part of the Skopje region (see 
picture 1).  The east border of the Municipality extends to the central city area of the 
Municipality of Center (see picture 2). The north border runs along the railway line Skopje – 
Veles which represents the border with the Municipality of Aerodrom.  

Figure 1 City of Skopje with its ten constituent municipalities 

 
Note: 1. The Municipality of Centar; 2. The Municipality of Gazi baba; 3. The Municipality of Aerodrom; 4. The Municipality 

of Cair; 5. The Municipality of Kisela Voda; 6. The Municipality of Butel; 7. The Municipality of Suto Orizari; 8. The 

Municipality of Karpos; 9. The Municipality of Gjorce Petrov; 10. The Municipality of Saray 
Source: Ministry of local self – government of the Republic of Macedonia 

The border line with the Municipality of Studenichani is on the eastern and southeastern 

part of the Municipality of Kisela Voda, while the borderline with the Municipality of Sopiste 

is on the southern part. In total, the Municipality of Kisela Voda is spreading on 46.86 km2.  

The Municipality has 57,236 inhabitants and eleven districts (revised Census data from 

2005)1 of which, the districts of Cheshma and Birarija are located in the urban area of the 

Municipality, the districts of Przhino and Crniche are located on the lower parts of the 

 
 

1 According to the 2002 data, the Municipality of Kisela Voda had 125.379 inhabitants. However, due to the new 
territorial division in 2004, when the then existing territory of the Municipality was split into two separate 
municipalities (Municipality of Kisela Voda and Municipality of Aerodrom), the data were revised. It should be noted 
that the new Census is scheduled for 2011.  
 
 
 



 

northern side of the mountain Vodno, while the districts of Pripor and Usye are located on 

the eastern part of the mountain. In the central part of the Municipality, the districts of 11th 

October, Kisela Voda and Cvetan Dimov are located. The districts of Pintiya and Drachevo 

are located on the eastern part of the Municipality.  The District of 11th October, where this 

Project is intended to be implemented is part of the urban area of the Municipality.  

The average annual minimum temperature is 0.6oC, while the annual maximum 

temperature is 24.1oC, which classifies the area as hot and dry. The Skopje area is part of the 

Mediterranian basin and thus, characterized by hot summers, and even at times very hot 

and dry, while winters are relatively mild to cool, wet winters.  It is important to note that 

the area is characterized by a largest cloudiness in the Republic of Macedonia after the 

Valley of Polog, with an average of 105.5 cloudy days per year.  

Figure 2. Hydro-geological map of the Republic of Macedonia 1:200.000 

 
                     Source: Civil Engineering Institute – “Macedonia”, Geotechnical department, Skopje 2010 

In addition, the average quantity of rainfalls is 500.7mm, which are unevenly distributed 

throughout the year. The months that are classified as the rainiest are January, April, May, 

June and November with an average of 60% of the average annual amount, and July and 

August are considered as the least rainy months with an average  

1.2 Demographic and economic profile of the Municipality of Kisela 
Voda 

According to the 2002 Census, the total number of inhabitants is 57,236, with a natural 

growth rate of 4.2. The total number of households is 17,577, while the average number of 

households’ members is 3.25.  Additionally, the total number of dwellings is 20,237. There 

are 43.2km of local roads, 4 post offices and 11 primary health protection centres. 

Additionally, there are 8 primary schools where 5,270 children at the age of 7-14 attend.   



 

As regards economy, there are 6,810 active enterprises2. The rate of employment is 39.4%, 

while the unemployment rate 24.2%. The woman activity rate is 51.6%. The main 

macroeconomic indicators of the Municipality of Kisela Voda are provided in the following 

table 1. 

  Table 1. Main macroeconomic indicators of the Municipality of Kisela Voda 

Demography Municipality 
of Kisela 

Voda 

City of Skopje Republic of 
Macedonia 

Total Population 57,236 506,926 2,022,547 

Natural growth rate 4.2 2.9 2.5 

Total number of households 17,577 146,546 564,296 

Average number of households members 3.25 3.45 3.6 

Total number of dwellings 20,237 163,561 698,143 

Percentage of households that live in dwellings 
connected to the public water supply system (related to 
the total number of households), 

83.1 96.5 85.5 

Percentage of households that live in dwellings 
connected to the sewerage system (related to the total 
number of households), 

71.7 84.9 59.8 

Percentage of households that live in dwellings 
connected to the central heating (linked to the public 
network), (related to the total number of households) 

39.2 33.8 8 

Infrastructure    

Local roads 58km 572km 8,597км 

Number of locations in primary health protection 11 n.a n.a 

Number of Post offices 4 66 n.a 

Education    

Regular primary Schools in school year 2009/2010 8 94 1,046 

Children at age 7-14 that attend school 5,270 65,078 217,685 

Population literacy at age 10 and more 50,326 433,139 1,693,044 

Economy    

Number of business subjects – active 2,762 25,539 71,419 

GDP per capita (US$) n.a 7,344 
for the Skopje 
region 

5,125 

Employment    

Employment rate(Percentage of employed in working-
age population – age 15-64) 

39.4 42.7 50.5 

Activity rate 47.5 55.1 65.3 

Activity rate of women 46.9 41.0 51.7 

Unemployment rate (percentage of unemployed from 
the labor force) 

25.8 22.5 22.4 

  Source: State Statistical Office, Revised Census Data 2005, Municipality of Kisela Voda, City of Skopje  

The following table represents the age distribution in the total population. The analysis of 

data shows that the age groups are mainly distributed in the age groups of 20 - 55. 

 
 

2 Central registry of the Republic of Macedonia. 



 

               Table 2. Age repartition  

 Municipality of Kisela 
Voda 

City of Skopje Republic of 
Macedonia 

Repartition Number Percent Number Percent Number Percent 

0 - 4 2,843 5.0 30,097 5.9 122,757 6.1 

5 – 9 3,361 5.9 32,788 6.5 143,184 7.1 

10 – 14 3,794 6.6 35,942 7.1 160,339 7.9 

15 – 19 3,886 6.8 38,117 7.5 165,422 8.2 

20 – 24 4,008 7.0 40,111 7.9 161,945 8.0 

25 – 29 3,933 6.9 39,973 7.9 153,461 7.6 

30 -34 4,294 7.5 38,700 7.6 148,281 7.3 

35 - 39 4,440 7.8 36,900 7.3 149,837 7.4 

40 - 44 4,264 7.4 35,361 7.0 146,902 7.3 

45 - 49 4,324 7.6 37,152 7.3 142,688 7.1 

50 - 54 4,114 7.2 37,044 7.3 127,760 6.3 

55 - 59 3,288 5.7 27,497 5.4 95,234 4.7 

60 - 64 3,319 5.8 24,283 4.8 89,822 4.4 

65 - 69 3,000 5.2 21,500 4.2 84,443 4.2 

70 – 74 2,083 3.6 14,906 2.9 61,969 3.1 

75 – 79 1379 2.4 9,906 2.0 40,384 2.0 

80 – 84 636 1.1 4,484 0.9 18,975 0.9 

Above 85 253 0.4 1,916 0.4 7,941 0.4 

Age unknown 17 0.03 249 0.0 1,203 0.1 

Total:  57,236 100 506,926 100 2,022,547 100 

                                    Source: State Statistical Office, Revised Census Data 2005 

 

The following table represents the gender repartition in the total population. As it can be 

seen, 49.1% of the total population in the Municipality are male, while 50.9% are female, 

which means that there is nearly an equal representation of male and female in the total 

population. 

                                  Table 3. Gender repartition 

 Municipality of Kisela 
Voda 

City of Skopje Republic of Macedonia 

 Male  Female Male  Female Male  Female 

Number 28,054 29,182 249,689 257,237 1,015,377 1,007,170 

% 49.1 50.9 49.3 50.7 50.2 49.8 

                                Source: State Statistical Office, Revised Census Data 2005 
 
The prevailing population is the urban one, it means that around 81.8% of the total 

population is settled in the urban area of Kisela Voda (see table 4). 

                                    Table 4. Urban repartition 

 Municipality of Kisela 
Voda 

Republic of 
Macedonia 

Repartition Number Percent Number Percent 

Urban 46,873 81.8 1,169,032 57.8 

Rural 10,363 18.2 853,515 42.2 

Total 57,236 100 2,022,547 100 

                                    Source: State Statistical Office 



 

In relation to the ethnic affiliation of the citizens, the prevailing population in the 
Municipality of Kisela Voda are Macedonians, representing 91.2% of the total population 
(see table 5).  It is important to note that each of the above ethnicities speaks its own 
languages in the informal communication. The officially used language in this Municipality 
however, is the Macedonian with its Cyrillic alphabet. 
 
                                    Table 5. Population repartition 

 Municipality of Kisela 
Voda 

City of Skopje Republic of 
Macedonia 

Repartition Number Percent Number Percent Number Percent 

Macedonians 52,478 92 338,538 67 1,297,981 64 

Serbs 1,426 2 14,298 3 35,939 2 

Roma 716 1 23,475 5 53,879 3 

Vlachs 647 1 2,557 1 9,695 0 

Turks 460 1 8,595 2 77,959 4 

Bosniacs 425 1 7,585 1 17,018 1 

Albanians 250 0 103,891 20 509,083 25 

Others 834 1 8,167 2 20,993 1 

Total 57,236 100 506,926 100 2,022,547 100 

              Source: State Statistical Office, Revised Census Data 2005 

According to the data available, the number of live births in Kisela Voda is growing on an 
annual basis (see table 6). 
                                            
  Table 6. Live births number in Kisela Voda 

Total Births 

 2014 2015 2016 2017 

Municipality of Kisela Voda 

Male n.a. n.a. n.a. n.a. 

Female n.a. n.a. n.a. n.a. 

Total 590 612 615 623 

Skopje Region 

Male 4263 4233 4443 3969 

Female 3931 3810 4023 3784 

Total 8194 8043 8466 7753 

Republic of Macedonia 

Male 11629 11772 11826 12340 

Female 10956 10916 11119 11344 

Total 23596 23075 23002 21754 

  Source: State Statistical Office 

Economic profile of the Municipality of Kisela Voda3  

One of the largest industrial zones in the City of Skopje is located in the Municipality of 

Kisela Voda. The most important industries are: chemical industry, transport, construction, 

food industry and production of soft drinks.  

 
 

3 According to Strategy of Local Economic Development of Municipality Kisela Voda 2014-2018 



 

Additionally, according to the Central registry data, private enterprises are operating mainly 

in production (1,910), followed by construction (908), hotels and restaurants (490), 

transport (1,492), finance (24), real estate (1,092), and communications (868).          

When analyzing the labor market, the available data show that 25,068 of the municipality 

population is considered economically active, of which 18,582 are employed (55% male, 

45% female), while 6,486 are unemployed.  From the total number of the unemployed 

persons, 51% are male, while 49% are female.   

   Table 7. Activity rates 

 Economically active Economically 
inactive 

Total 

All Employed Unemployed 

Municipality of 
Kisela Voda 

Number 25,068 18,582 6,486 22,036 47,104 

Percent 53 74 26 47 100 

City of Skopje 
Number 200,937 143,745 57,192 205,455 406,392 

Percent 49 72 28 51 100 

Republic of 
Macedonia 

Number 743,676 460,544 283,132 833,325 1,577,001 

Percent 47 62 38 53 100 

     

Finally, 22,036 persons are considered as economically inactive, where 41% are male, while 

59% are female.   

1.3 General description of the Project 

The settlement of Przhino is located in the urban part of the Municipality of Kisela Voda (see 

Figure 4).  According to the available data 4000 inhabitants live in this settlement, which is 

5.8% of the total population of the municipality of Kisela Voda. 

Figure 3. The municipal area of the project 

 
Source: Kisela Voda municipality 

The Przino settlement is mainly made up of individual houses built after the earthquake that struck 
the City of Skopje in 1963. Over the last 55 years an atmospheric water system was not built during 
the construction of the settlement. 

The lack of an adequate atmospheric water management system has caused many health and 
ecologically dangerous influences (discussed in Chapter 6) for residents of this part of the 



 

municipality, and as a result they constantly complain to the mayor and the municipal administration 
about the problem. 

In order to overcome the situation and provide better living conditions in the settlement, the Mayor 
and the municipal administration decided to implement a project that would include the 
construction of an atmospheric network in the settlement. It is important to note that the project is 
part of the Detailed Urban Plan (DUP) for the settlement and is approved by the Council of the 
Municipality of Kisela Voda. Approval of this project by the Municipal Council and its inclusion in the 
DUP is considered the starting point for the implementation of the project.  

Figure 4: The location of the distric of Przino in the municipality 

 

Source: Kisela Voda municipality 

The project assumes construction of the storm water system at 13 streets including: “Przhino”, 

“Milan Mialkovic”, “Kocanska”, “Zelengora”, “Polog”, “Pejo Javorov”, “Malina Pop Ivanova”, 

“Karatrifun”, “Pando Kljasev”, “Blagoja Gojan”, “Kavalska”, “Meglenska”, “Mariovska” and some 

smaller branches. The total length of the planned storm water system pipes is around 5200m with 

different diameters from 300mm up to 500mm and connection pipes with 200mm diameter from 

gullies to the manholes. 

The technical solution also includes the construction of gutters and grids that will collect stormwater 

from the surface of the area. The location of the gutters and grids is determined by taking into 

account the longitudinal and transverse slopes of the streets. In addition, the project provides for 

the construction of an atmospheric network. The gutters and grids of streets, Polog, Kochanska, Pejo 

Javorov, Karatrifun, Mariovska, Meglenska, Blagoja Gojan, Pando Kljashev, Malina Pop Ivanova as 

well as other streets will be connected with secondary collectors on the streets and these secondary 

collectors will be connected to the main secondary collectors on the streets Zelengora, Milan 

Mijalkovik and Przino St, which then join the existing already built atmospheric collectors with a 

diameter of F500mm. In conclusion, the project foresees the construction of gutters, grids and 

secondary collectors. 

Considering that such projects do not involve specific maintenance, the assumption is that the 
network's standard technical life exceeds 50 years, which means that the implementation of this 

PRZINO 

 



 

project will be a long-term solution to the problems and inconveniences caused by the storm water 
that the inhabitants of Przino face at present. 

In addition, it is important to note that the area of the Przino settlement is a high central area on the 
slopes of Mount Vodno, which means that storm water does not remain longer on the surface 
during rainy periods and ends in the low zones of the municipality and floods the area. This also 
increases the relevance of the project and the need for its implementation.  

The technical documentation was prepared by the municipality and financed with its own funds. The 
total cost of the project is 110,000,000.00 MKD (including VAT), or 1.788.618,00 EUR.  Although 
projects of this type are considered financially unfeasible, it is of crucial importance to solve the 
problem for the residents in the settlement, they are considered a priority for the mayor and the 
municipal administration. 

Figure 5 shows the streets in the Przino settlement where the project foresees the construction of 
atmospheric sewers. 

Figure 5: Location of selected 13 streets in district Przino 

 

Legend: 
1. Street “Przino”  
2. Street  “Milan Mijalkovic” 
3. Street “Meglenska” 
4. Street “Zelengora” 
5. Street “Kavalska” 
6. Street  “Polog” 
7. Street “Kocanska” 
8. Street “Malina Pop 

Ivanova” 
9. Street “Kara Trifun” 
10. Street “Pando Kljasev” 
11. Street  “Blagoja Gojan” 
12. Street  “Mariovska” 
13. Street “Pejo Javorov” 

 

Source: Kisela Voda municipality 
 

 

 



Strategic Interest of the Municipality of Kisela Voda to implement the Project 

If implemented, the project contributes to achieving the strategic goals of the Municipality of 
Kisela Voda.  As elaborated in the Local Economic Development Strategy of the Municipality of 
Kisela Voda (2014-2018), the vision of the Mayor and the municipal administration is to see 
"Municipality of Kisela Voda as a municipality with full coverage of transport, communal and 
electricity infrastructure throughout its territory". The implementation of the atmospheric 
system is considered a strategic action for achieving the above vision. It can be concluded that 
the achievement of this goal will undoubtedly contribute to improving the quality of life and well-
being of all citizens of the Municipality of Kisela Voda. 
 
Knowledge and Experience of the Municipality of Kisela Voda to implement the Project 

Knowledge and experience are required for the successful implementation of the project and are 
related to project management, technical knowledge and execution of public procurement 
practices. 

The Municipality of Kisela Voda, as the competent authority in this project, participated in a wide 
range of large-scale construction projects with different investors, in which the municipality 
allocated land and provided the investors with technical services, and in return received new 
business on its territory, improved residential buildings, school buildings, sewage networks and 
treatment. The municipality has implemented several municipal-level improvement projects 
supported by OSCE, UNDP, USAID and others. 

It can be concluded that the municipality is able to contribute with the necessary experience in 
major construction projects, such as the proposed implementation of the atmospheric system 
within the settlement of Przino. 

1.4 Concluding remarks  

The project is in line with the Strategy for Local Economic Development (2014-2018) and will 

contribute to achieving the vision for full coverage of transport, communal and electrical network 

throughout the municipality. 

The relevance of the project stems from the fact that 5.8% of the total population is affected by 

the negative effects of atmospheric waters due to the lack of a system for drainage of 

atmospheric waters in the settlement. 

The proposed technical solution is in line with existing standards and regulations. 
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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 the face‐to‐face interviews with 
municipal three officials (the Mayor, the President of the Council and the Head of the Unit for 
Communal Utilities within the Municipality of Kisela Voda) and one official from the Public 
Enterprise (PE) responsible for operation and maintenance of a Projects of this kind, “Water 
Supply Network and Sewage System – Skopje”,  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.  

Having their delegation and duties into consideration, 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 

Like in the other Municipalities in the country, in the Municipality of Kisela Voda, citizens are 
organized into various social groups based on their status prescribed at birth (ethnicity, gender, 
language, etc.).  

From the demographic data presented in Chapter 1, the following can be seen: 

- The age groups are mainly distributed in the age of 20–55. The data show that this is the 
case both on a city of Skopje level and on a country level as well; 

- The life births number in the Municipality is growing on an annual basis. The data show 
that this is the case both on a city of Skopje level and on a country level as well; 

- There is nearly equal representation of male and female in the total population in the 
Municipality. The data for the municipality reflect the situation on the city of Skopje level 
and on a country level too; 

- The prevailing population is the urban one (81.8% of the total population in the 
Municipality is located in the the urban area);  
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- The prevailing population in the Municipality of Kisela Voda is the Macedonian, 
representing 91.2% of the total population; 

- Each of the ethnicities in the Municipality speaks its own languages in the informal 
communication. The officially used language in the Municipality is Macedonian with its 
Cyrillic alphabet; 

- 83.1 percent of the households are connected to the public water supply system, 
opposite to 96.5 percent on the city of Skopje’s level and 85.5 percent on a country level; 

- 71.7 percent of the households live in dwellings connected to the public sewerage system, 
opposite to 84.9 percent of the city’s level and 59.8 percent on a country level; 

- 39.2 percent of the households live in dwellings connected to the public heating system, 
opposite to 33.8 percent on the city level and 8 percent on a country level; 

- There are 2762 active business subjects in the Municipality, opposite to 26.947 active 
enterprises in the city of Skopje and 71,419 in the country; 

Asked about the number of beneficiaries of the projects, the interviewees expressed their 
opinion that all of the citizens in the Municipality will be beneficiaries of the Project.  However, 
the area of the District Przino comprises 5.8 of the total population in the Municipality, who can 
be considered as direct beneficiaries of the Project. 

2.3 Institutions, rules and behavior 

According to the interviewees’ opinions 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 stormwater network in the city of Skopje, the PE has the capacity 
to maintain the stormwater network after its construction. The Municipality has an 
administration which has experience to monitor the progress of the Project. 

2.4 Stakeholders 

There are several important stakeholders of the Project. The interviewees fully agree that the 
most influential participants in the process of decision making at the municipal level are the 
Mayor and the Municipal Council.  

Additionally, taking into consideration that the Municipality is known for its existing industrial 
zone, the potentially influential stakeholder in Kisela Voda is the business sector as well. The 
nongovernmental organizations (NGOs) are influential to some extent, but not as much as the 
former. Citizens, as an organized group of stakeholders, articulate their opinion directly to the 
Council and the Mayor, through the local communities present in every District and they are not 
very influential stakeholder in the municipal decision making, although their opinion is always 
taken into consideration. 

The interviewees stated that the Project is unanimously supported by all of the Councilors 
representing different political parties in the Municipal Council, which means that a political 
consensus is achieved on this issue and that all of the Councilors are considering this Project as 
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one of the top priorities of the Municipality of Kisela Voda. In respect to the citizens, the opinion 
of most interviewees is that all of the citizens support or will support the Project because it is in 
the general interest of municipal community. It has also been stated that no opposition to the 
Project is expected. 

Influential stakeholders are the Mayor and the Councilors representing different political parties. 
As implied earlier, this Project has been supported unanimously by all of the Councilors adding 
additional weight to its relevance. 

The NGOs have some influence, but since this Project will promote environmental protection and 
the protection of the health of population, the NGOs should be in favor of the Project.  

The citizens in the District Przino have frequently submitted their complaints about the current 
situation to the District’s local community, which implies that the citizens are fully in favor of the 
Project. In addition, as this Project is expected to influence the overall living standard in the 
Municipality, it is expected that most of the citizens, especially in the urban area of the 
Municipality, will also support the Project. 

2.5 Participation 

The residents have submitted their complaints about the current situation when there are a lot 

of rainy days, which again implies that the residents are fully in favor of the project. The residents 

are fully informed about this project since it has been a priority in the municipal strategic 

documents and has been discussed on many public events. Public information for all 

infrastructural activities undertaken by the municipality are placed on the municipality website, 

social networks and municipality bulletin board. There are no local media (radio and television) in 

municipality Kisela Voda.  

The inhabitants can influence the necessary changes if there is a need. Residents, through their 

local communities raise issues considering communal infrastructure, maintenance of public 

facilities (water supply network, roads, etc.) environmental protection, they provide initiatives on 

landscaping of the area, public transport, education, health protection, social protection, cultural 

and sport manifestations, development of good inter-settlement relations, purchase of stocks 

and services, as well as protection of customers and other issues significant for everyday life and 

work for residents. The residents can influence the decision making process, as their opinions are 

always taken into consideration by the Mayor and the council.  

The councilors are always in direct communication with the local inhabitants and represent good 
interpreters of the residents’ opinion. The project is supported by all councilors representing 
different political parties in the municipal council, which means that a political consensus is 
achieved on this issue and that the councilors are considering the project as one of the top 
priorities of municipality Kisela Voda. In respect to the residents, all councilors confirm that all of 
them support or will support the project, because it is in the general interest at the municipal 
level. The project was already discussed at the council meetings and construction of the local 
street was voted as a priority. 
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It is decided that the loan will be repaid from the municipal Budget in the following years. The 
answers of the interviewees were unanimous that there is no need for any kind of voluntary 
participation or financial contribution of the citizens. 

2.6 Social risks 

High social risks for carrying out the Project cannot be perceived. In the Municipality of Kisela 
Voda, the Municipal Council is consisted of 23 Councilors from 8 political parties.  Of the total 
number of Councilors, 12 support the Mayor while 11 are in opposition. In spite of their political 
orientation, the Councilors cannot endanger the realization of the Project because it is a part of 
the adopted DLUP for the District Przino, which on the other hand, is part of the General Urban 
Plan of the City of Skopje (adopted by the City’s Council). The Project is also a part of the Annual 
Program for Communal Utilities of the Municipality of Kisela Voda. As elaborated earlier, and no 
matter of their political orientation, all of the municipal Councilors have already expressed their 
unanimous support for the Project and for rising a loan for its implementation.  

Interviewees presented a wide range of priorities in many fields that are within the local 
government competencies. They identified: the construction or rehabilitation of infrastructure 
(communal) facilities, the local economic development, the construction of water supply 
network, the use of sources of renewable energy, the construction of a stormwater systems, the 
improvement of social aid and social protection to citizens with social risks, the promotion of 
education etc. Without exception, all of the interviewees said that one of the highest priorities is 
a full coverage of a stormwater network throughout the Municipality, pointing to the 
construction of the stormwater system in the District Przino in particular. 

The interviewees, as representatives of the citizens, reckon that the citizens also have a wide 
range of priorities. Most of the interviewees stated that the highest priorities of the citizens are 
employment and economic development, but infrastructure improvement as well, including full 
coverage of stormwater network throughout the Municipality. 

Additionally, it was also discussed whether the citizens are fully informed of the intended 
construction of a stormwater network and the ensuing financial repercussions on the Budget of 
the Municipality of Kisela Voda. The interviewees believe that the citizens are informed in detail 
about the Project. Their arguments are based on the fact that this Project is part of the previously 
designed DLUP for the District Przino, which is a part of the Annual Program for communal 
utilities. The Plan and annual Programme have been prepared over a long period and they were a 
subject of a public debate.  

The interviewees unanimously expressed their opinion that any special technical or economic 
obstacles and difficulties in the maintenance of the Project could not be expected. They referred 
to project implementation and to period after the completion of the construction phase.  

2.7 Other considerations 

The project is not a subject to resettlement issues because it involves building an strom water 
sewer system under the streets in Przino, Municipality of Kisela Voda. The existing streets are 
located on a municipality land so for the implementation of this project no expropriation is 
needed.  
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The establishment of the stormwater network is expected to improve the overall health of the 
population and also the environment in the area concerned with the Project.  

Even if no relevant study has ever proved the actual hazard created by the water-wet basements, 
water-wet foundations of houses, walls etc., it is well known that it can have severe negative 
impact on people’s health. 

In addition, there are no relevant studies available that explicitly prove and measure the negative 
impact of the stormwater runoff over the environment. However, it is known that debris, such as 
plastic bags, bottles, and cigarette butts and other sediments carried by runoffs can pollute the 
environment and make it impossible for flowers, grass, vegetables and fruits to grow.  

2.8 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 health of the citizens in the District Przino and it 
will increase the environmental protection;  

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

- Most of the stakeholders are very motivated by 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 put into a position to contribute financially, so there is no cause for 
conflict on this point. 
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2 ENVIRONMENTAL IMPACT  

The project on construction of stormwater system along the streets in district Przino on the 

territory of the Kisela Voda municipality in the City of Skopje has the main aim to improve the 

existing living conditions for local residents, avoiding the flooding due to heavy rain falls and 

ensuring better and safe traffic along the streets and prevent the damage of family houses. 

The scope of the Project is district Przino where around 4000 residents are living and currently 

only 20% of the necessary stormwater system is constructed along 2-3 streets in the district. The 

stormwater system will be constructed along 13 streets with some shorter branches. These 

streets are: “Przino”, “Milan Mijalkovic”, “Meglenska”, “Zelengora”, “Kavalska”, “Polog”, 

“Kocanska”, “Malina Pop Ivanova”, “Kara Trifun”, “ Pejo Jovorov”, “Pando Kljasev”, “Blagoja 

Gojan” and street “Mariovska”.  

       Figure 6: Location of the streets and branches in district Przino 

 
Source: Kisela Voda municipality 

The stormwater system will be constructed in total length of approximately 5300m with different 

diameters of the pipes, from Ф300mm to Ф500mm and will be connected to the existing storm 

water system (connection point on street “Mariovska” with Ф500mm, street “Naum Ohridski” 

with Ф250/300 mm and street “Rilski Kongres” with Ф300 mm. In summary, the length of storm 

water network along street “Milan Mijalkovic” will be 1010m, 374m storm water pipes will be 

constructed along street “Przino”, on streets right of street “Przino” the total length of 2422m 

and on street left of street “Przino” the storm water network with length of 1380m will be 

constructed. The polypropylene pipes with Ф300mm will be used. 

“Przino”distric

t 
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The streets where the stormwater system will be constructed are surrounded with family houses, 

kindergarten “8th September”, playground, commercial buildings, mini markets and car service. 

There are several bus stations along the street “Przino” of the public bus transportation in City of 

Skopje (Bus no. 16). 

A few photos from these streets are presented below. 

  

Street “Meglenska” Street “Mariovska” 

  
Street “Milan Mijalkovic” Street ”Przino” 

2.1 Main Project activities with environmental impact 

In summary, the construction of storm water system consists of the following project activities:  

a) marking out the route for storm water system, cleaning the routes along the streets in district 

Przino, b) cutting the asphalt layer along the streets, c) excavation of the trench (manual and 

mechanical work), d) posting the storm water sewer PP-NM pipes and all other sewer elements 

and fittings, e) installation of manholes and connection with the main sewage connection points, 

street drainage concrete gullies and cast iron grid, f) set up the signalization plastic tape with 

caution and label the sewer pipes, g) filling of the excavated channels with compaction and 

coverage of the pipelines with soil and sand and asphalting with height of asphalt layer up to 

10cm. 

2.2 Main environmental impacts and sensitive receptors 

The implementation of all activities will take place in urban area of the district Przino in the 

municipality Kisela Voda, in the City of Skopje. The environmental impacts are expected to be 
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medium-term with major local significance. Before the start of the storm water sewer system 

construction phase,  the Contractor should fulfil the OH&S requirements and imply good 

construction practice (preparation of OH&S Plan) to reduce/minimize the risks for workers, local 

residents who live near the construction site, drivers passing along all relevant 13 streets. The 

Contractor should provide adequate protective equipment for workers, ensuring the construction 

site along the streets by marking and fencing them and putting alert signs.  

The preparation, approval and implementation of Traffic Management Plan is necessary to 

provide safe works, to avoid the traffic jam, to ensure safety traffic through the district Przino 

and community safety. The safe access of local citizens to their homes as well as entrance to the 

workers into the commercial buildings, mini markets, kindergarten located along the street 

should be ensured. The Plan should include the re-routing directions and works time schedule. 

Ensuring regular transportation of goods and people across the municipality Kisela Voda and 

beyond is also essential. The Information note/Press release about the project activities (start, 

timeframe and re-routes of traffic) need to be prepared by the municipal staff and announced via 

municipality board, web page or municipality newspaper “Kisela Voda”. 

The sensitive receptors that will be exposed to increased level of noise and vibrations during 

construction period are citizens who live in the first row of family houses along all 13 streets in 

district Przino, workers and kids in the kindergarten. According the Law on noise protection 

(Official Gazette No. 79/07, 124/10, 47/11, 163/13 and 146/15) and secondary legislation this 

area belongs in second level of protection and the maximum allowed noise level should be 45dBA 

for night and 55dBA for evening and day (II degree of noise protection area). 

Different waste streams could be found on the construction sites such as excavation soil in a 

total quantity of 18,219m3, construction waste, communal waste (paper, glass, plastic etc.). 

Possible hazardous waste like liquid waste can occur from oils, fuels and grease from mechanical 

equipment and rags and textile contaminated with oil from cleaning of the mechanical 

equipment, but in very limited quantities. Possible hazardous waste according to the List of types 

of waste ("Official Gazette of RM"No.100/05) should be handled with more attention. CSE 

“Communal hygiene” Skopje is responsible for handling with generated inert and non-hazardous 

waste, for hazardous waste the authorized collectors and transporters should be sub-contracted 

by the Contractor. 

During the construction phase air emission is expected from construction machinery (trucks and 

excavators) which will be used for supply of raw material, excavation of soil, cutting the asphalt, 

etc. 

In or near the project locations there are no registered endemic, protected and endangered 

animal or plant species or protected areas and habitats that will be negatively affected by the 

construction activities. The district Przino has been located near the mountain Vodno, which 

represents the protected area, but no activities are planned near the forest. There are no cultural 

heritage protected structures in the close vicinity or under the construction area. 
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The Project will have very positive environmental and social impact during the operational phase 

and in general no adverse environmental risks are expected in this phase. Possible events could 

occur and environmental risks could appear: a) Water overflow due to pipe breakage or blocked 

manholes, b) Noise and vibration created during the excavation of pipes for repair, c) Traffic 

disturbance due to maintenance vehicles movements and temporary closure part of the local 

street. 

Other mitigation measures that need to be applied before and during construction activities and 

into operational phase are included in the following Environmental Mitigation Plan and the 

parameters that should be followed on regular basis are provided in the Environmental 

Monitoring Plan. 

EIA Report for construction of storm water system network within the streets in the district 

Przino was prepared according the national legislation by the Consulting Company “Enviro 

resources” and it has been submitted for approval to the City of Skopje. 

The Contractor has the main responsibilities during the construction activities to implement the 

measures proposed within the EIA Report as well as the EMPs followed. The implementation of 

the proposed environmental measures should be performed by the Supervisor and municipality 

staff.  The good communication between all involved (Contractor, Supervisor, municipal staff – 

PM, Environmental  Inspector, Communal Inspector, Traffic Engineer and other relevant persons 

from Municipality Kisela Voda, CSE “Vodovod I kanalizacija” Skopje) and organization of regular 

meetings is essential for smooth project implementation. 
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2.3 Mitigation Plan 

Potential impact Impact scale Proposed mitigation measures Responsibility 

Project activity: Marking out the main streets and street branches for construction of storm water system in district Przino, municipality  

Kisela Voda  

Possible adverse 

social and health 

impacts to the 

population, drivers 

and workers in 

construction phase 

of storm water 

system due to: 

− Lack of ensured 
safety measures 
at the start of 
construction 
works  

− Injury passing 
near by the 
construction 
sites and  open  
trench and 
manholes 

− Not compliance 
with strict OH&S 
standards and  
work procedure    

Local/ within 

the district 

Przino 

 

Medium –

term during 

the 

construction 

period (total 

length of 

storm water 

system 

network  

5,300m)  

 

Significance - 

major  

➢ Preparation, approval and implementation of the OH&S Plan,  
➢ Preparation, approval and implementation of the Traffic Management Plan 

together with the municipal staff prior start up activities; 
➢ Provision of the information via municipal  newspaper “Kisela Voda” and 

municipality web site about the construction activities – start and finish of 
works for each day and location of activities, duration of works and traffic 
access on other streets;   

➢ Application of good construction practice for marking out the construction  
sites including: 

• Ensure the appropriate marking out the construction sites /section by 
section along the streets on which storm water system will be constructed;  

• Placement of attention signs especially for limitation of speed driving near 
the construction sites; 

• Warning tapes and signage need to be provided; 

• Installation of Notice board with general information about the project, 
Contractor and Supervisor at the construction sites;  

• During construction activities access to the commercial buildings, mini 
markets and others, car service, kindergarten and houses should be 
provided;   

• Forbidden entrance of unemployed persons within the warning tapes; 

• Community and Worker’s OH&S measures should be applied (first aid, 
protective clothes for the workers, appropriate machines and tools); 

• The construction sites should be kept clean; 

• The mobile toilet should be placed in the vicinity of the construction sites; 

• Contractor  –
Bidder 

• Supervisor 

• Municipality 
staff 
(Communal 
Inspector and 
Environmental 
Inspector) 
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Potential impact Impact scale Proposed mitigation measures Responsibility 

− Inappropriate 
public access 
within the 
district Przino 

 

 

• Machines should be handled only by experienced and trained personnel, 
thus reducing the risk of accidents; 

• 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 handle fire extinguishers, hydrants and 
other devices used for extinguishing fires; 

• Larger quantities of flammable liquids should not be kept on the sites along 
the construction sites. 

Project activity: Construction of storm water system at 13 streets with shorter branches in district Przino, municipality Kisela Voda 

Possible impacts on 

landscape and 

visual aspects 

Local/within 

the district  

 

Short term as 

the work will 

be performed 

section by 

section 

 

Significance - 

minor 

 

• Good construction practices have to be implemented – including fencing 
and protection of construction sites according to national legislation; 

• Minimization of the construction areas as much as possible (careful 
planning and designing of the project activities according to the Traffic 
Management Plan for a certain period of time); 

• Fully clean-up of the construction sites immediately after accomplishment 
of construction activities (section by section); 

• Collection of the generated waste on daily basis, selection of waste, 
transportation and final disposal on appropriate places (according the type 
of waste – more details under Waste management issue). 

• Contractor  –
Bidder 

• Supervisor 
 

Possible emissions 

by transportation 

vehicles and impact 

on air quality in the 

Local/ within 

the 

municipality 

Kisela Voda 

• Construction sites, transportation routes and materials handling sites 
should be water-sprayed on dry and windy days; 

• Construction materials should be stored in appropriate places covered to 
minimize dust; 

• Contractor –
Bidder 

• Supervisor 
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Potential impact Impact scale Proposed mitigation measures Responsibility 

municipality Kisela 

Voda  due to: 

− Gases emissions 
of dust-
suspended 
particulates  

− Traffic 
congestion will 
be caused as 
well causing 
changes in 
existing traffic 
flow 

 

Medium term  

 

Significance - 

major 

• Vehicle loads likely to emit dust need to be covered; 

• Engines of construction vehicles should be switched off when vehicles are 
not in use; 

• Usage of protective masks for the workers if the dust appears; 

• Restriction of the vehicle speed within the construction sites; 

• Perform regular maintenance (at the service facility) of the vehicles and 
construction machinery in order to reduce the leakages of motor oils, 
emissions and dispersion of pollution; 

• Burning of debris from ground clearance not permitted. 

 

 

 

 

Possible noise 

disturbance as a 

result of outdoor 

equipment usage  

and transportation 

vehicles driving 

along the streets 

and around  the 

sites 

Local/ within 

the district 

Przino 

short term 

/minor 

 

• The area (family houses, commercial buildings, mini markets, kindergarten) 
where storm water system will be constructed belongs to second level of 
noise protection which indicates that the maximum allowed noise level 
should be 45dBA for night and 55dBA for evening and day; 

• The control of noise level should be performed during work peaks; 

• The temporary noise protection barriers should be installed around the 
kindergarten; 

• The construction work should be not permitted during the nights; the 
operations on sites shall be restricted to the hours 7.00 -19.00.  

• Contractor –
Bidder 

• Supervisor 

Possible adverse 

environmental 

impact and health 

Medium term 

/Local within 

the district 

• Identification of the different waste types at the construction sites (soil, 
sand, asphalt, bottles, food, etc.); 

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

• Contractor - 
Bidder 

• Supervisor 

• City of Skopje 
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Potential impact Impact scale Proposed mitigation measures Responsibility 

effects could occur 

as a result of 

generation of the 

different waste 

streams  

 

The inappropriate 

waste management 

and not in time 

collection and 

transportation of 

waste streams 

Przino 

Short term 

Significance: 

Major 

• The main waste would be classified as an inert waste under the Waste 
Chapter 17 “Construction and demolition wastes (including excavated soil 
from contaminated site)” with the waste code 17 05 ( 17 05 06 - Excavated 
soil, 17 09 04 – Mixed waste from construction sites, 17 03 - Asphalt; 

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

• Collection, transportation and final disposal of the inert and communal 
waste by CSE “Communal hygiene” from Skopje; 

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

• The materials should be covered during the transportation to avoid waste 
dispersion; 

• Burning of construction waste should be prohibited. 

• Keeping records of temporary and final disposal of waste should be done on 
regular basis (type, quantity and waste management – temporary and final 
disposal, contracts with authorized collectors of waste, etc); 

• It is prohibited the temporary or final disposal of waste streams near the 
roads, river banks, channels, etc. 

staff 
(Environmental 
Inspector and 
Communal 
Inspector) 

• Mayor of the 
Municipality 
Kisela Voda  

• CSE “Communal 
hygiene” from 
Skopje 

Operational phase 

• Regular inspection and maintenance of the streets with special attention of the constructed storm water network; 

• Development of Preventive and maintenance Plan and ensure the  spare parts needed for replacement of failure storm water network 
parts (CSE “Vodovod I kanalizacija” Skopje); 

• Development of briefly EMP if any accident happens (to protect the water overflow, to minimize the noise and traffic disturbance – 
CSE “Vodovod I kanalizacija “ Skopje together with Environmental Inspector at the Municipality Kisela Voda); 

• Regular checks on manholes to prevent the water overflow (especially important for the manholes near the houses which are below 
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Potential impact Impact scale Proposed mitigation measures Responsibility 

the street; 

• Positive impacts are expecting from the construction of storm water system. 
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2.4 Monitoring Plan 

What 

Parameter is to 

be monitored? 

Where 

is the 

parameter 

to be 

monitored? 

How 

is the 

parameter to 

be monitored? 

When 

is the 

parameter to be 

monitored 

(frequency of 

measurement)? 

Why 

is the parameter to be 

monitored? 

Cost Responsibility 

Constr

uction 

Operati

ons 

Construction of 

storm water 

system 

Operations 

of the  

storm 

water 

system 

Project stage: Preparation activities/ Start up of the construction work (sites clean up and marking out the routes  and construction sites along 

the streets and branches in district Przino ) 

The safety 

protection 

measures 

applied for the 

workers 

On the 

construction 

sites  

Visual checks 

and Review of 

the OH&S Plan 

During the 

clean-up 

activities  

At the 

beginning of 

each  working 

day during the 

project 

activities  

To prevent health and 

safety risks – 

mechanical injuries   

To be in compliance 

with national 

communal health 

regulation and OH&S 

standards 

  Contractor - 

Bidder  

Supervisor 

 

PM of the 

municipality 

Kisela Voda 

 

Project stage: Construction of storm water system at 13 streets with branches in district Przino in municipality Kisela Voda  

Safety traffic 

flow through 

the municipality 

Kisela Voda and 

particular within 

the district 

Przino 

On the 

construction 

sites  

Visual 

monitoring 

and Review of 

the Traffic 

Management 

Plan  

During the each 

working day  

To ensure the 

coordinated traffic 

flow through the  area 

and to ensure easy 

and safety access of 

local residents to their 

homes and working 

   Contractor - 

Bidder  

Supervisor 

PM and 

Communal 

Inspector at 

the 
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What 

Parameter is to 

be monitored? 

Where 

is the 

parameter 

to be 

monitored? 

How 

is the 

parameter to 

be monitored? 

When 

is the 

parameter to be 

monitored 

(frequency of 

measurement)? 

Why 

is the parameter to be 

monitored? 

Cost Responsibility 

Constr

uction 

Operati

ons 

Construction of 

storm water 

system 

Operations 

of the  

storm 

water 

system 

places municipality 

Kisela Voda 

 

Primary 

selection of the 

waste streams 

as they are 

generated at 

the spots 

On the sites Review the 

documentatio

n (keeping 

records on 

waste streams 

generated 

during 

construction  

works) 

At the 

beginning of 

work with new 

material/s 

To separate hazardous 

from the non-

hazardous waste as 

well as inert from 

biodegradable waste   

  Contractor – 

Bidder 

 

Supervisor 

 

PM and  

Communal 

Inspector at 

the 

municipality 

Kisela Voda 

 

Collection, 

transportation 

of hazardous 

waste (if any 

occurs).  

On safety 

temporary 

storage place 

till the 

authorize 

company 

Review the 

Contract with 

the authorized 

company to 

deal with 

hazardous 

Before the 

transportation 

of the 

hazardous 

waste (if there 

is any) 

To improve the waste 

management practice 

on municipality and 

national level/ Not to 

dispose the hazardous 

waste on the waste 

  Contractor – 

Bidder 

Authorized 

Contractor for 

collection and 

transportation 
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What 

Parameter is to 

be monitored? 

Where 

is the 

parameter 

to be 

monitored? 

How 

is the 

parameter to 

be monitored? 

When 

is the 

parameter to be 

monitored 

(frequency of 

measurement)? 

Why 

is the parameter to be 

monitored? 

Cost Responsibility 

Constr

uction 

Operati

ons 

Construction of 

storm water 

system 

Operations 

of the  

storm 

water 

system 

collect it and 

final dispose 

on proper 

manner 

 

waste  disposal spots  of hazardous 

waste (if there 

is any)  

Supervisor 

Collection 

transportation 

and final 

disposal of the 

solid waste  

On the sites 

(along the 

streets in the 

district, but 

also near the 

neighbouring 

streets in the 

district 

Przino 

Visual 

monitoring 

and reviewing 

the 

transportation 

and disposal 

lists from the 

Contractor 

After the 

collection and 

transportation 

of the solid 

waste on 

regular base 

each day 

Not to leave the waste 

on the spot to avoid 

the environmental 

and health impact on 

residents 

To have the real data 

for generated waste 

streams and to 

improve the waste 

management 

  Contractor – 

Bidder  

Supervisor 

 

PM and  

Communal 

Inspector at 

the 

municipality  

Kisela Voda 

 

Fulfilled Annual 

Report for  

collection, 

transportation 

and disposal of 

Local self-

government 

administratio

n 

Review of 

documentatio

n – 

Identification 

waste List 

After the 

accomplishmen

t the task of 

collection, 

transportation, 

To improve the waste 

management on local 

and national level 

To be in compliance 

with national legal 

  Mayor of 

municipality  

Kisela Voda / 

Ministry of 

Environment 
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What 

Parameter is to 

be monitored? 

Where 

is the 

parameter 

to be 

monitored? 

How 

is the 

parameter to 

be monitored? 

When 

is the 

parameter to be 

monitored 

(frequency of 

measurement)? 

Why 

is the parameter to be 

monitored? 

Cost Responsibility 

Constr

uction 

Operati

ons 

Construction of 

storm water 

system 

Operations 

of the  

storm 

water 

system 

waste  temporary 

disposal and 

final disposal of 

waste  

requirements and Physical 

Planning    

Temporary 

noise protection  

barriers 

installed around 

the 

kindergarten  

Around the 

kindergarten 

Visual check Before the 

construction 

work start at 

the sites near 

the  

kindergarten 

To minimize the noise 

disturbance of the 

sensitive group of 

people (small kids) 

  Contractor – 

Bidder  

Supervisor  

 

PM at the 

municipality 

Kisela Voda 

 

Noise 

measurements 

Near the 

kindergarten 

Noise 

measurements 

During the work 

peaks  

To ensure noise level  

limits according 

regulation 

  Contractor – 

Bidder 

 

Supervisor 

PM at the 

municipality 

Kisela Voda 

 

Testing and 

commissioning 

Along all 13 

streets 

Visual check if 

any failure or 

Prior start up 

with 

To ensure that the 

pipe connections, 

   Mayor of 

municipalit
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What 

Parameter is to 

be monitored? 

Where 

is the 

parameter 

to be 

monitored? 

How 

is the 

parameter to 

be monitored? 

When 

is the 

parameter to be 

monitored 

(frequency of 

measurement)? 

Why 

is the parameter to be 

monitored? 

Cost Responsibility 

Constr

uction 

Operati

ons 

Construction of 

storm water 

system 

Operations 

of the  

storm 

water 

system 

of the storm 

water system 

network   

where the 

storm water 

system has 

been 

constructed  

water 

overflow 

occurs 

operational 

phase  

 

manholes and 

connections on the 

receiving manholes 

are made on proper 

manner 

To minimize the floods 

at the houses yards 

and to prevent 

environmental and 

social  risks 

 

y  Kisela 

Voda  in 

coordinatio

n with 

Mayor of 

the City of 

Skopje and 

CSE 

”Vodovod i 

kanalizacija

”  Skopje 

Development of 

Preventive and 

Regular 

Maintenance 

Plan and ensure 

the  spare parts 

needed for 

replacement of 

failure storm 

Along all 13 

streets in the 

district  

 

 

Review of the 

Preventive and 

Regular 

Maintenance 

Plan and 

proposed 

measures for 

proper 

operation of 

Regularly on 6 

months within 

the operational 

phase  

To prevent or 

minimize the risks to 

blockage of storm 

water system 

network, manholes 

and water overflow 

causing flood and 

damage to the family 

houses in the district , 

   Mayor  of 

municipalit

y Kislea 

Voda 

/Director of 

CSE 

“Vodovod i 

kanalizacija

”  Skopje 
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What 

Parameter is to 

be monitored? 

Where 

is the 

parameter 

to be 

monitored? 

How 

is the 

parameter to 

be monitored? 

When 

is the 

parameter to be 

monitored 

(frequency of 

measurement)? 

Why 

is the parameter to be 

monitored? 

Cost Responsibility 

Constr

uction 

Operati

ons 

Construction of 

storm water 

system 

Operations 

of the  

storm 

water 

system 

water network 

parts  

 

Regular 

maintenance of 

the streets and 

storm water 

system  

all constructed 

elements 

but also in the flat 

area of the 

municipality Kisela 

Voda. 

and CSE 

responsible 

for 

maintenanc

e of local 

streets 



3 TECHNICAL SOLUTION 

3.1 Description 

As previously stated the Przino settlement does not have an existing sewage system for storm water. 
Wastewater and stormwater are collected only in a mixed sewage system. Thus, according to the 
regulation of the Communal Enterprises for "Water and sewage - Skopje", mixing of waste and 
stormwater is prohibited.  Because of the above, it is necessary to build an atmospheric system as a 
separate system that will collect, transport and release storm water at the first appropriate point for 
connecting the existing main collector for atmospheric waters on the Przino and Mariovska Streets. 

The technical solution for this project envisages the construction of a storm water system in the 
settlement of Przino in Kisela Voda Municipality. The existing situation with the storm water network 
is very poor, with only 2-3 streets being drained through the constructed storm water. For these 
reasons the Kisela Voda Municipality decided to invest in the construction of a storm water in the 
Przino district in order to improve its services for the citizens. The CSE “Vodovod and Kanalizacija”- 
Skopje has provided hydrotechnical conditions for connection of the new storm water system on the 
existing one. 

With the technical design the settlement is divided in three separated parts where collecting of the 
storm water and draining is planned to the three existing connection points where the storm water 
system is constructed. One of these connection points is the manhole on the street Mariovska where 
project for storm water system was completed by the MSIP in 2012. 

The project assumes construction of the stormwater system at 13 streets including: “Przhino”, 
“Milan Mialkovic”, “Kocanska”, “Zelengora”, “Polog”, “Pejo Javorov”, “Milan Pop Ivanov”, 
“Karatrifun”, “Pando Kljasev”, “Blagoja Gojan”, “Kavalska”, “Meglenska”, “Mariovska” and some 
smaller branches.  

In Figure 7, the disposition of the atmospheric sewage system with the directions of movement and 
drainage of the atmospheric water is shown. 

Figure 7. Disposition of the storm water system in Przino 

 
Source: Technical documentation prepared by Physical, Urban, traffic and ecological planning institute of Macedonia 



 

 

 

3.2 Alternative solutions   

To provide a technical solution, several alternative approaches have been carefully considered. An 
alternative option for the implementation of the atmospheric network would be the construction of 
open canals, channels for natural areas or canals through the streets of the Przino settlement, where 
the water will be taken to the nearest river or lake. However, the configuration of the terrain is such 
that it does not allow the construction of open channels, natural surface channels or other channels. 
This is the main reason why the project designer considered that there is no alternative for draining 
the storm water in the area. The project is designed according to the existing standards, norms and 
regulations. It is also important to note that the existing atmospheric network in the City of Skopje 
and especially in the Municipality of Kisela Voda follows the same standards as the CE "Water and 
Sewerage - Skopje" for the implementation of atmospheric networks. 

3.3 Analysis and calculations  

The hydrotechnical calculations are done based on the water quantity depending on the catchment 
area, duration on rainfall, intensity and height of rainfall. 
The formula used to calculate the designed flow for the network is:  
 

Qsw = q1     F 
where: 

- q1 = 110 l/ sec/ha - specific water quantity for Skopje area 

-   = 0.45 – runoff coefficient for urban areas  
- F - catchment area surface in (ha) 

 
The storm water quantities are calculated for all branches depending on the adopted diameter and 
slope of the pipe, quantities and velocities for full pipes profiles and the relation h/D (pipe height 
level) are provided and based on these real water velocities and quantities for each branch and 
section from manhole to manhole have been calculated as it is shown in the example below: 
 
Example:  

Str.Zelengora 

- Section (Inspection Manhole) IM-5 to IM -17 on the branch K-2. 

 F = F1+F2=0.55+0.56 = 1.11ha 

 Q = 110  0.45  1.11 = 54.95 l/sec. 

For adopted pipe  300mm and slope I = 0.33% the following is calculated: 

- Water quantity at full profile Qfp = 64.50 l/sec 

- Velocity at full profile  Vfp = 0.93 m/sec 

- Coefficient relation of quantities Q/Qfp = 54.95/64.50 = 0.852 

for  q= 0.852 → h/D = 0.740  V/Vfp= 1.07 

h = 0.3  0.740 = 22.20cm  V = 0.93  1.07 = 1.00 m/sec 

The design calculations are done based on the water quantity and the slope for all streets, branches 
and sections and are shown in the table 9. which is extract from the technical design.  



Table 7. Sizing of the storm water pipes 

 
Source: Technical documentation prepared by Physical, Urban, traffic and ecological planning institute of Macedonia 

The diameters of the pipes are chosen by the calculations and are presented in the table 10.  

Table 8. Diameters of the storm water pipes  

Ред.

бр. 

Линија PH-NM 

ND 300mm 

PH-NM 

ND 400mm 

PH-NM 

ND 500mm 

1 K-1 225.23   

2 K-2 180.81   

3 K-3 169.67   

4 K-4 114.97   

5 K-5 262.46   

6 K-7 61.35   

7 K-8 57.91   

8 K-9 44.74   

9 K-10 97.31   

10 K-11 229.06   

11 K-12 125.69   



 

 

 

12 K-13 64.40   

13 K-14 142.58   

14 K-15 187.87   

15 K-17 88.74   

16 K-23 123.36   

17 K-24 116.89   

18 K-25 129.52   

1 K-19 200.25   

2 K-27 138.73   

3 K-28 156.01   

4 K-29 73.06   

5 K-30 151.15   

6 K-31 523.25   

7 K-32 71.56   

8 K-33 65.69   

1 K-6 294.57 241.39 473.69 

1 K-22 374.13   

Вкупно 4471,20 241,39 473,69 

                               Source: Project’s technical documentation,  
The total length of the planned storm water system pipes is around 5200m with different diameters 
from 300mm up to 500mm and connection pipes with 200mm diameter from gullies to the 
manholes. The stormwater system is planned to be constructed with corrugated polypropylene 
sewage pipes class SN8 and the concrete manholes with diameter 1000mm with different number of 
elements depending on the manhole height which is calculated for each manhole. Inlet and outlet 
pipes in some manholes are in line at the same level, but some of them are on different levels as 
cascade manholes. 

Existing collector on the streets Mariovska and Przino 

The existing collectors on the streets of Mariovska and Przino are 500 mm in diameter and will be 
joined by the newly built stormwater drainage system in the Przino settlement. This solution is in 
accordance with the issued hydro-technical conditions for connection issued by CE Water and 
Sewerage-Skopje. 

3.4 Concluding remarks  

The project is in line with the existing regulations and standards in the country. The project is part of 
the DUP for the settlement Przino, which was used as a basis for the preparation of the technical 
documentation of the project. The technical solution envisages the placement of pipes and gutters in 
the streets, which will receive the atmospheric waters from the settlement. Their location is 
determined by taking into account the longitudinal and transverse slopes of the streets. 

Atmospheric canalization along the streets Polog, Kochanska, Pejo Javorov, Karatrifun, Mariovska, 
Meglenska, Blagoja Gojan, Pando Kljashev, Malina Pop Ivanova and others will be connected to the 
existing main secondary collectors at Zelenograd St, Miljan Mijalkov St and Przhino St, which then 
join the existing already built atmospheric collectors with a diameter of F500mm. The project has 
been audited by an independent audit company, as well as a review by CE Water and Sewerage - 
Skopje . The project is in line with the existing regulations and standards in the country, and the DUP 
for the settlement Przino was used as the basis for the project. 

 
The settlement of Przino is located on the south east part of Skopje city in Kisela Voda municipality, 
exactly at the hillsides of the Vodno Mountain. The settlement has a population of about 3500 



 

 

 

citizens. The inhabitants face very big problems in a rainy weather because only 20% of the entire 
needed storm water network has been constructed so far. During heavy rains, there is a lot of storm 
water runoff on the steep streets because it is a hilly area.  

The Kisela Voda municipally decided to invest in construction of the storm water system in the 
district Przino in order to solve the problem with storm water and provide safety for pedestrians as 
well as vehicles and to expand the streets’ service life, improving the provided services for citizens in 
general. 

 

 



 

 

 

4 FINANCIAL ANALYSIS 

The purpose of this chapter is to verify that there is adequate funding to cover the costs during the 
investment phase of the project and ensure that the funds will be available as needed during the 
operational phase of the project in order to pay the current operating costs, maintenance and 
repayment of debt. 

4.1 Investment costs 

The total estimated investment costs are EUR 1,787,611.00 (including VAT) or Denar 110,419,831. 
The basic project foresees the allocation of these costs along the streets of the atmospheric sewers 
and activities. 

The allocation of project costs by parts and streets of the atmospheric sewerage for the district of 
Przino is given in Table 11. 

Table 9. Investment costs breakdown by streets  

Item Amount (MKD) 
Percentage /total 

amount 

Milan Mijalkovik and others K-6  22,513,204 20% 

For the streets to the right of Przino St 40,623,434 37% 

Przino St K-22 7,430,090 7% 

For the streets to the left of Przino St 23,009,400 21% 

Total before VAT 93,576,128 85% 

VAT 18% 16,843,703 15% 

Total (MKD) 110,419,831 100% 

Total (EUR) 1.795.444 
  

Source: Project’s technical documentation  

The allocation of project costs per activity is given in Table 12. According to the nature of the 
activities in the basic project, two types of construction activities are defined: 

- Land and Finishing Works, which include: marking of the route, earthworks, carpentry and concrete 
works; and 

- Installation works 

Table 10. Investment costs breakdown by categories 

Item Ammount (MKD) Percentage /total ammount 

 Earthworks and Finishing works  
                           

46,380,870 
49,6% 

 Installation works 
                           

47,195,258 
50,4% 

Total before VAT 93,576,128 85% 

VAT 18% 16,843,703 15% 

Total (MKD) 110,419,831 100% 

Total (EUR) 1,795,444   

Source: Project’s technical documentation 



 

 

 

There is almost equal representation of both types of construction activities, for example the 

procurement and installation of pipes for the atmospheric sewerage involves 50.4% of the total 

investment costs, while the costs for preparatory activities and concrete as well as the return of the 

trenches in the original state occupy 59.4% of the total investment costs. 

            Table 11. Source of financing for the project 

Извор Ammount (MKD) Ammount (ЕУР) 
Percentage /total 

ammount 

Second MSIP loan  
                           

110,000,000  
1,788,618 99.6% 

Municipal Co-financing                             419,831  6,826 0,4% 

Total  110.419.831 1,795,444 100% 

            Source: Municipal data 

As stated in the table above, the project will be financed by borrowing a loan from the Second 
Municipal Services Improvement Project in the amount of Denar 110,000,000 while the remaining of 
the estimated project value, Denar 419,831 will be provided from the budget of the Municipality of 
Kisela Voda. Hence, the loan is the largest source of funding, which provides funds for the realization 
of 99.6% of the project, while the municipal share is very small and only 0.4% of the value of the 
project. 

It is assumed that the construction works will last approximately 150 working days, which means 
that all of the above investment costs will be made throughout 2018 -2019. 

4.2 Credit capacity 

The municipal credit capacity based on 2017 financial data is of EUR 3,008,428. 

               Table 12. Curent operating revenues for the Municipality of Kisela Voda 2017 

Account Description 
Amount 
(MKD) 

71 Tax revenues 194,576,336 

713 Property tax revenues (part of tax revenues) 80,273,498 

717 Tax on specific services (including Construction Fee)  102,030,534 

72 Non- tax revenues 3,253,847 

733 Land sales and non-material investments 16,401,664 

741 Earmarked donations from VAT revenues 15,097,488 
 

Total operating revenues 229,329,365 

  Max debt service - 30% of total operating revenues  68,798,809 

 Municipal Long-Term Debt  44,311,052 

 Municipal Credit Capacity (MKD) 185,018,313 

 Municipal Credit Capacity EUR) 3,008,428 

Source: Treasury Department, Ministry of Finance of the Republic of Macedonia 

It is important to note that the property tax revenues as well as the tax on specific services 
including construction fees make up around 79% of the total operation revenues of the 



 

 

 

Municipality. In addition, the loan for the project amounts to EUR 1.795,444 (below). Thus, 
it is evident that the Municipality has the financial means to repay the loan.  

4.3 Loan repayment 

The assumptions for the investment plan is that the loan from the Ministry of Finance 
represents 100% of the investment cost, that the interest rate will be 3% throughout the 13 
years of the loan, and that the payments will be annually equally split up between the 10 
years after the 3 year grace period.  

The proposed amount of the loan is EUR 1.787.611. The annual payment has been 
calculated to EUR 178.761 (see tables 15 and 16 below).                                       

                                       Table 13. Calculation of the annual capital repayment 

Loan amount (EUR) 1.787.611 

Interest rate 3% 

Duration of loan 13 

Grace Period 3 

Annual Payment (EUR) 178.761.00 

                                           Source: own calculations 

Table 14. Calculation of the repayment of the loan 

Stormwater System - District of Przino  

Investment MKD 109.938.078 
VAT included 

   

Investment EUR  1.787.611    

Interest rate  3%       

  
Value at the begining 

of the year 
Interest 

Capital 
Repayment 

Capital at the end of 
the year 

  

2018 1.787.611 53.628   1.787.611 Grace 
period 

  

2019 1.787.611 53.628   1.787.611 

2020 1.787.611 53.628   1.787.611 

2021 1.787.611 53.628 178.761 1.608.850 

  

2022 1.608.850 48.266 178.761 1.430.089 

2023 1.430.089 42.903 178.761 1.251.328 

2024 1.251.328 37.540 178.761 1.072.567 

2025 1.072.567 32.177 178.761 893.806 

2026 893.806 26.814 178.761 715.045 

2027 715.045 21.451 178.761 536.284 

2028 536.284 16.089 178.761 357.523 

2029 357.523 10.726 178.761 178.762 

2030 178.762 5.363 178.762 0 

             Source: own calculations 



4.4 Financial Analysis of Municipal Capacity to Service Debt  

A quick assessment of the financial capacity of the Municipality of Kisela Voda is done to 
confirm the ability of the Municipality to service the forthcoming debt and at the same time 
to secure sound financing of its regular expenditures including operation and maintenance 
of the existing and potential municipal infrastructure. For the purpose of the assesmant 
municipal revenues and expenditures for the years 2015, 2016 and 2017 were analysed. 

Table 15 Municipal Revenues and Expenditures for the period 2015-2017 (in Denar) 

KISELA VODA 2015 2016 2017 Average 

71 TAX REVENUES 226.640.210 246.230.871 194.576.366 222.482.482 

72 NON-TAX REVENUES 6.180.601 4.956.022 3.241.847 4.792.823 

TOTAL OWN SOURCE REVENUE (Tax + Non-Tax) 232.820.811 251.186.893 197.818.213 227.275.306 

74 TRANSFERS AND DONATIONS 42.095.644 42.718.835 59.390.171 48.068.217 

TOTAL OPERATING REVENUE 274.916.455 293.905.728 257.208.384 275.343.522 

40 SALARIES AND ALLOWANCES 58.956.890 57.901.511 60.226.141 59.028.181 

41 RESERVES AND UNDEFINED EXPENDITURES 271.666 1.448.952 1.176.116 965.578 

42 GOODS AND SERVICES 106.992.254 94.647.820 78.271.244 93.303.773 

46 SUBSIDIES AND TRANSFERS 18.826.107 7.169.925 11.470.763 12.488.932 

47 SOCIAL ALLOWANCES     0 0 

TOTAL OPERATING EXPENDITURE 185.046.917 161.168.208 151.144.264 165.786.463 

OPERATING SURPLUS/DEFICIT  89.869.538 132.737.520 106.064.120 109.557.059 

DEBT SERVICE (Interest and Princial repayment) 12.577.760 12.577.760 12.577.760 12.577.760 

49 Repayment of Principal 12.577.760 12.577.760 12.577.760 12.577.760 

NET OPERATING SURPLUS/DEFICIT 77.291.778 120.159.760 93.486.360 96.979.299 

73 CAPITAL REVENUES 84.346.302 15.966.471 16.401.664 38.904.812 

48    CAPITAL EXPENDITURES 139.060.366 110.036.864 88.566.645 112.554.625 

NET CAPITAL SURPLUS/DEFICIT (capital revenue - capital 
expenditure)  -54.714.064 -94.070.393 -72.164.981 -73.649.813 

74 TRANSFERS AND DONATIONS (revenue) 0 0 0 0 

46 SUBSIDIES AND TRANSFERS (expenditure)  18.826.107 7.169.925 11.470.763 12.488.932 

NET CAPITAL TRANSFERS AND DONATIONS ( 74 - 46) -18.826.107 -7.169.925 -11.470.763 -12.488.932 

NET SURPLUS/DEFICIT (net operating suplus + net capital 
surplus + net capital transfers and donations) 3.751.607 18.919.442 9.850.616 10.840.555 

Source: Municipality of Kisela Voda 

Based on the evaluated municipal data over 3 years it can be concluded that the average 
municipal operating revenues, equal to Denar 227,275,306, are sufficient for financing the 
average municipal operating expenditures in the amount of Denar 165,786,463, and an 
amount of Denar 109,557,059 is the operating surplus. By deducting the servicing of 
municipal long-term debt (Denar 12,577,760 annually) from the average operating surplus it 
is decreased to Denar 96,979,299. Moreover, there is a deficit in financing of the average 
capital expenditures (Denar 73.649.813) as well as deficit in financing of subsidies and 
transfers (MKD 12.488.932) which is financed from the average net operating surplus.  As a 
result, the average net municipal surplus is decreased and it is equal to Denar 10.840.555.  

The municipal budget data is recorded in cash accounting therefore for the purpose of more 
detailed evaluation of the repayment capacity of the municipality the analysis is extended to 
the evaluation of the municipal accounts peyables and accounts recivabels in the last three 



 

 

 

years. Based on the assessed municipal data for the period 2015-2017 the average account 
payables are in the amount of Denar 136,593,744 while the average accounts receivables 
are in the amount of Denar 168,572,245 and the deficit is in the amount of Denar 
31,978,501.    

Table 16 Account Payables and Receivables for the period 2015-2017 

  2015 2016 2017 Average 2015-2017 

Accounts Payable 103.758.375 147.435.561 158.587.295 136.593.744 

Accounts Receivable 169.106.057 165.124.460 171.486.217 168.572.245 

Net Accounts Payable 
(Payable - Receivable) -65.347.682 -17.688.899 -12.898.922 -31.978.501 

Source: Municipality of Kisela Voda  

Alongside the potential sub-loan, the Municipality of Kisela Voda has outstanding long-term 
debt in the amount of Denar 44,311,051, based on the two MSIP sub-loans received in 2010 
and 2011. The repayment period of these loans ends in February 2022 and the annual 
principal is equal to Denar 12.577.760. 

Table 17 Servicing of long-term municipal debts (in Denar) 

2015-2017 average operaing surplus 96,979,299 

Annual Debt Repayment Obligations  
MSIP Debt OL No.1 (2010 Aug- Aug 2022) 6,192,118 

MSIP Debt OL No.2 (2011 Aug- Aug 2022) 4,885,643 

MSIP2 Debt (2018 Aug- Aug 2031) 10,993,808 

2015-2017 average net accounts payable -31,978,501 

Net operating surplus after deducting net accounts payable 
and debt obligation 

106,886,231 

4.5 Analysis of the financial feasibility of the project 

(a) Revenues of the Project 

According to the existing regulations in the country, the stormwater management system is 
not included in the utilities expenditures of households and companies, which means that 
the stormwater system is free of charge and is considered a public good.  

The project provides unmeasurable benefits. First, it provides new public goods in which the 
inhabitants of Przino district were deprived of. Second, it improves efficiency of spending at 
the private and municipal level, as less money will have to be spent on repairs of houses, 
streets, greenery, replacement of street lighting, housing equipment, etc.  

(b) Operational Costs 

The operation and maintenance costs of a stormwater network are the costs needed to 
keep the system functional. Taking into consideration that projects of this kind do not 
require specific maintenance activities, the maintenance costs and repairs are considered 
insignificant.  

In addition, projects of this kind do not require energy resources (electricity, gas, oil, etc.) to 
be operational. 



 

 

 

Moreover, in the current organization of the CE “Water Supply Network and Sewerage 
System– Skopje”, a stormwater network is considered as marginal with regards to the 
overall activities, which means that additional employees will not be needed to keep the 
system functional.  

(c)      Limitations to the financial analysis 

The Net Present Value (NPV) of a certain Project is calculated as a difference between the 
present value of cash inflows and the present value of cash outflows. NPV is usually used in 
capital budgeting to analyze the profitability of an investment or project.  NPV analysis is 
sensitive to the reliability of future cash inflows that an investment or project will yield.   

In a classic NPV analysis, the potential revenues, the investment costs and the operational 
costs need to be taken into consideration.  

As elaborated earlier, taking into consideration that according to the existing regulations, 
stormwater systems are delivered free of charge, the potential monetary revenues of 
projects of this kind can be expressed as avoided costs of repairs of houses, streets, 
greenery, replacement of equipment, etc. 

However, the limitations of such an approach largely result from the lack of time necessary 
to gather the data associated with the money that the residents of the Przino district have 
spent for home or other repairs, as a result of the frequent flooding. There is also a difficulty 
in presenting the data related to repairs of greenery, pavement repairs etc., that the 
Municipality or the city’s PEs incharge of the communal and utility network, have spent in 
order to deal with the negative implications of the frequent flooding in the district.   

Inspite of these limitations, we can assume that NPV is negative as a result of the high 
investment costs, low i.e. insignificant operational costs and also, relatively low potential 
monetary revenues.  This implies that the project is commercially non-viable.   

(d) Concluding Remarks 

The total amount of the project is EUR 1,795,444 or Denar 110,419,831. 99,6% of the 
investment costs represent a longterm loan while only 0.4% are municipal contributions. 
According to the existing regulations, the loan cost is lower than the municipal credit 
capacity which ensures loan repayment by the municipality. 

Taking into consideration that the investment costs are relatively high and that the potential 
revenues and operational costs are marginal, our assumption is that NPV is negative which 
makes the Project commercially non-viable.  

Nevertheless, the significance and the necessity of the implementation of this project are 
justified with the cost effectiveness analysis elaborated in the following chapter.  



 

 

 

5 COST - EFFECTIVENESS ANALYSIS 

5.1 Framework of the analysis 

In the context of a project for a stormwater system, the financial or economic 
considerations are limited to the evaluation of the efficiency in terms of intangible benefits.  

The examples where tangible benefits are visible are mostly related to the projects that 
envisage construction of a combined network for sewerage and storm water. But it is not 
the case with this project, since according to the national regulationas as well as the PCE 
practises both networks should be separated. Since this project assumes construction of the 
stormwater network only it will therefore be more relevant to use either least-cost analysis 
(LCA) and explain why the proposed design is better and more efficient than the alternatives 
or use cost-effectiveness analysis (CEA) in order to emphasize the cost of the project relative 
to the benefits.  

LCA aims at identifying the least-cost project option for supplying output to meet forecast 
demand. Mutually exclusive project options must be alternative ways of producing the same 
output of a specified service quality. The selection of the least-cost project from mutually 
exclusive, technically feasible project options promotes productive efficiency. By itself, LCA 
does not provide any indication of the economic feasibility of the project since even a least-
cost project may have costs that exceed its benefits.  

CEA also deals with alternative ways of achieving a given result, however in this case the 
result may be estimated only indirectly. It is applied when project effects can be identified 
but not adequately valued. In this respect CEA is distint from the cost-benefit analysis (CBA), 
which assigns a monetary value to measure the impact of a project. In the most common 
form, the newly proposed practice (the ‘low cost alternative’) is compared with the current 
practice. CEA is often used in the fields of health services or in protection against natural 
disasters, where it might be very difficult to monetize health or environmental impact. 

In this project, we have decided to use CEA for the following reasons: 

(a) The monetary benefits that would compensate such an investment are obviously 
scarce since there are no potential fees associated with stormwater systems in the 
country; 

(b) From a technical point of view there is no alternative option for constructing a 
stormwater network. Thus, it would be difficult to apply LCA. The only potential 
alternative is a „no-project” scenario; 

(c) There are remarkable benefits that could be assigned to the project, however most of 
them could not be adequately valued. Although it is difficult to express them in 
monetary terms, they definitely exist and would be appreciated by the local 
community; 

(d) When compared with the classical CBA and cost-utility analysis (CUA), CEA is less time 
and resource consuming, easier to understand and apply to decision making. 

Taking all these into consideration the CEA will be applied. First, the project cost will be 
presented, and then the potential benefits from the applied solution will be discussed.  



 

 

 

5.2 Expenses and costs identification 

An important step in CEA is the identification of all relevant cost items associated with the 
project. For the execution of this project, i.e. construction of stormwater system, the costs 
can be divided into two categories: 

- Investment costs; 

- Operating and maintanance costs. 

The assumptions for this project is that the investments costs will be financed with a loan 
and municipal sources, that the interest rate will be 3% over the 13 years of the loan, and 
that the payments will be annually equally split up between the 10 years, after the 3 year 
grace period. The proposed amount of the loan is EUR1,795,444 (including VAT). 

The operation and maintenance costs of the stormwater system are associated with the 
costs needed to keep the system functional.  

The objectives of the maintenance after the construction of the stormwater networks are: 

- To keep the system operating at design standard at all times; 
- To obtain the longest life and greatest use of the systems facilities by providing 

adequate maintenance and timely repairs; 
- To achieve the foregoing two objectives at the lowest possible cost. 

Taking into consideration that projects of this kind do not require specific maintenance 
activities, as water supply networks for example, the maintenance costs (repairs etc.) are 
considered as very low.  

In addition, this stormwater networks do not require energy to be functional. The 
maintainance of the stormwater system will be provided by PE within its current capacity. 
There is no need to increase employment or the budget for this PE to provide maintainace 
services in the Przino district.  

5.3 Benefits from the Stormwater network 

There is little doubt that humans have caused significant impact on the natural 
environment, including alterations to watersheds and to the hydrologic cycle through 
urbanization. As areas undergo urbanization, surfaces are made less pervious, either 
through impervious covers or by disturbance of established soil structure. This has the effect 
of changing the local water balance by increasing storm flow rates and volumes and 
decreasing groundwater components. This problem has been exacerbated by traditional 
stormwater management schemes, which seek to remove runoff from the site as quickly as 
possible.  

Larger stormwater recourse projects are justified by the difference between benefits and 
costs. Benefits are net increases in the value of goods and services resulting from the 
project as compared to the conditions without the project. Benefits can be both tangible 
and intangible. Tangible benefits are those that are expressed in monetary units either 
derived from revenue projections or from the costs of alternative solutions producing 
equivalent results. Intangible benefits are those that cannot be measured or expressed in 
monetary units. 



 

 

 

Significant benefits can result from stormwater systems. Some benefits can be measured 
directly in terms of quantity of water, such as flood control, domestic water supply, 
agricultural supply, navigation and power generation. However, there are some non-
monetary benefits associated with public health, productivity of the population and 
environmental impact, which are more difficult to quantify. These may become limitations 
or constraints for designing a quantitative model which will provide the link between the 
costs and the benefits of the implementation of a stormwater system. 

To make a model, which will quantifiably show the potential benefits of the project, we 
would need to calculate all revenues of the project. Taking into consideration that the 
stormwater systems are considered a public good provided free of charge, the potential 
revenues of such a project can actually be expressed in avoided expenditures for repairs of 
individual houses, cars, streets, greenery, replacement of equipment, etc. However, the 
limitations of using such a quantitative model largely result from the time necessary to 
gather the data associated with how much money the residents in the district have spent for 
home or other repairs as a result of flooding.  

Because of this constraint, we propose using a qualitative methodology, i.e. identifying the 
potential intangible benefits from the implementation of a stormwater system in Przino. 

The following benefits were identified:  

(a) Flood control 

The implementation of the stormwater system is expected to control the frequent flooding.  

Rainfall and snow melt keep from drying gardens, streams, rivers, and wells. However, 
stormwater problems can occur when rains are too heavy, or when excessive pollution and 
changes in land use prevent natural infiltration and filtering processes from taking place. 
Once rain reaches the ground, what happens next depends largely on land cover type. Rain 
fall in a forest is slowed, filtered, and absorbed as it makes its way into the ground or to the 
nearest stream, river, or reservoir. In contrast, hard, impervious surfaces such as roof tops 
and roads send stormwater rushing to the nearest gully and then to the collector and the 
stream.  

As mentioned earlier, the Przino district is principally made of individual houses, which have 
existed over the past 55 years without a stormwater system.  

The following table represents the type of individual houses in the district.  

Table 18. Type of individual houses in the District of Przino 

Type of individual houses Number 

No of  flooding 
complaints by 

affected 
households 

Detached houses with ground floor only 224 156 

Detached houses with ground floor plus one floor  268 181 

Detached houses with ground floor plus two floors  46 26 

Total 538 363 

  Source: Municipality of Kisela Voda 



 

 

 

The data in the table 20 show that 41% of the total individual houses in the district are 
detached houses with a ground floor only, which adds significant weight to the existing 
problem and increases the relevance of the project.  

Table 19.  Type of comercal or public buildings in the District of Przino 

Type of comercal оr public buildings  Number 
No of flood 
complains 

dwelling buildings 20 13 

hotel 2   

kindergarden 1 1 

market 1   

urban community building 1 1 

Total 25 15 

  Source: Municipality of Kisela Voda 

Lack of a stormwater system caused frequent flooding, which had negative implications on 
buildings, greenery, asphalt and electricity on the streets, cars and other vehicles parked on 
the streets etc. As a result, the municipality is facing constant complains from the affected 
housholds or entities. As presented in table 20 and 21, 378 complains out of 563 registered 
houses and entities were submitted to the municipality in 2017. Additionaly, the 
households, buisnisses, and institutions including the municipality had to allocate additional 
funds for repairing the damages coused by the floodings.  

The following table (Table 22) represents the municipal expenditures for repairs of streets 
and public lighting for the District of Przino in 2017. The municipality claims that such 
expenditures remain stable over the years. Moreover about 90% of this sum is spent on 
removal of flood damages and not on regular repairs.  

           Table 20. Municipal expenditures for repairs of streets and public lighting in 2017 

Expenditures 2017 

Repairs of streets 10.000.000 

Repairs of public lighting 2.000.000 

Repairs of supporting walls 5.000.000 

Total MKD  17,000,000 

Total EUR 276,422 

                  Source: Municipality of Kisela Voda 

 
As a result of the flooding and because of the time and budget constraints, it is not possible 
to do field work and to gather data for the expenditures of the residents and buisneses for 
repairs of their cars, backyards and buildings etc. However, taking into consideration the 
number of population (4% of the total population in the municipality) and the fact that 
there are around 563 individual houses or buisnises in the District, our assumption is that 
private expenditures for repairs are not insignificant. 

The Table 23 represents the frequency of rainfalls in the city of Skopje where the 
Municipality of Kisela Voda is a constituent municipality, during the period of 2008 - 2017. It 
can be seen that in average 112 days in a year are rainy days and that the days with intense 
rain have cyclical fluctuations over the years. In addition, it is important to note that part of 



 

 

 

the houses in the Przino District are situated in a flat area implying that the stormwater 
there stays longer on the surface after the rain periods.  

   Table 21. Number of rainy days (RR≥0.1mm) in Skopje per annum (2008-2017) 

Month/ 
year 

I II III IV V VI VII VIII IX X XI XII 
Ammount 

per 
annum 

2008 4 2 12 6 8 12 9 2 12 5 11 17 100 

2009 13 7 12 10 13 14 4 6 7 10 9 14 119 

2010 15 16 13 12 11 15 9 4 8 16 11 16 146 

2011 7 9 12 6 14 7 7 6 4 6 4 10 92 

2012 11 15 5 13 15 5 1 4 5 8 9 17 108 

2013 12 13 13 6 13 12 7 4 6 6 12 7 111 

2014 11 6 11 20 18 14 13 6 18 8 10 14 149 

2015 14 11 16 9 8 12 4 3 8 12 6 0 103 

2016 7 13 12 6 13 11 5 3 10 11 8 0 99 

2017 7 3 6 4 14 12 3 5 10 5 15 10 94 

Total 101 95 112 92 127 114 62 43 88 87 95 105 1121 

Average 10,1 9,5 11,2 9,2 12,7 11,4 6,2 4,3 8,8 8,7 9,5 10,5 112,1 

    Source: Hydrometheorological Centre of the Republic of Macedonia 

 
The following table (table 24) represents the quantity of rain during the period of 2008 – 
2017. As is shown the quantity of rainfall cyclically increased over the years. Additionaly it 
can be observed that in 7 out of 10 analysed years, at least in one month of the year rainfall 
is extremely heavy and even two times above the average monthly amount of rain. These 
are the most critical months of the year and with the highest risk of flooding. Based on the 
historical data, the bigger floods in the city of Skopje were registered in Septenber 2014, 
September 2015, August 2016 and May 2018. The floods were a result of extremly heavy 
rains per m2, and an inability of the sewerage system to accept the enormous quantities of 
storm water or a lack of stormwater drainage. 

Table 22. Monthly precipitation amount in milimeters in Skopje per annum (2008-2017) 

Month/ 
year 

I II III IV V VI VII VIII IX X XI XII 
Ammount per 

annum 

2008 7,70 0,80 29,80 18,70 40,70 46,90 57,80 24,80 78,40 27,30 44,60 68,30 445,80 

2009 74,9 12,20 68,60 66,30 70,20 104,30 10,20 50,20 11,10 52,90 56,10 79,60 656,60 

2010 28,2 63,70 68,60 63,80 38,60 57,50 53,20 3,50 37,30 143,90 81,00 64,80 704,10 

2011 23,1 19,40 19,00 16,90 42,00 18,30 34,30 15,10 88,20 27,00 2,30 23,60 329,20 

2012 30,9 43,90 16,00 52,00 108,20 11,70 6,80 4,20 11,10 49,00 46,10 32,80 412,70 

2013 25,1 66,10 25,70 36,40 64,50 61,30 19,00 15,70 56,50 20,50 39,90 34,10 464,80 

2014 23,8 6,70 27,40 111,00 85,40 85,40 47,90 45,60 167,50 42,60 84,00 55,60 782,90 

2015 42,60 59,50 64,70 33,20 20,40 43,80 5,00 10,60 57,90 138,10 50,50 0,00 526,30 

2016 41,60 23,10 75,90 20,30 66,50 33,30 67,60 130,70 75,40 69,50 79,00 0,00 682,90 

2017 32,80 11,00 7,20 34,70 93,30 48,20 8,80 34,30 21,20 28,70 61,00 96,40 477,60 

Total 330,70 306,40 402,90 453,30 629,80 510,70 310,60 334,70 604,60 599,50 544,50 455,20 5482,90 

Average 33,07 30,64 40,29 45,33 62,98 51,07 31,06 33,47 60,46 59,95 54,45 45,52 548,29 

Source: Hydrometheorological Centre of the Republic of Macedonia 

 



Figure 8. Precipitation amount per annum (2008-2017) 

 

Taking into consideration that the number of rainy days and the quantity of rainfall 
increased over the years, our assumption is that the total expenditures for repairs of the 
streets and the public lighting within the Przino District has increased over the years. If we 
had the possibility to estimate residents’ expenditures for repairs of their cars, backyards 
and houses, our assumption is that over 10 years time the repairs’ costs will exceed the 
investment costs of this project. This implies that the execution of this project will not only 
provide flood control, but it will lead to a decrease of expenditures for repairs not only by 
the municipality, but by the residents and busnises as well, which will enable realocation of 
the funds to other more beneficial, i.e. productive use. 

(b) Municipal benefits 

The implementation of the stormwater system is expected to improve local public finances. 
Once the stormwater system is established, the municipality will spend less money for 
repairs and reallocate them to other municipal services. Moreover, increased property value 
will result in growth of revenues from property taxes.  

(c) Health and safety hazards 

According to the information from the primary healthcare centers located in the 
municipality of Kisela Voda, influenza and vector breeding diseases are common for the 
residents of the Przino District. Good drainage and stormwater in this case, can eliminate 
vector breeding sites. Conversely, non−existent drainage actively promotes vector 
proliferation on a huge scale and permits a correspondingly vast transmission of the 
diseases. In addition, mental ill−health in marginalized settlements is a major public health 
issue that is now beginning to be acknowledged. Mental illness, especially minor psychiatric 
morbidity, is usually multi−faceted, but there can be no doubt that living in settlements 
subject to frequent flooding is a significant contributory cause of chronic depression, anxiety 
and personality disorders.  

The principal immediate benefit resulting from the stormwater system in the is improved 
environmental health, meaning that vector breeding diseases will decrease substantially.  



 

 

 

When it comes to safety hazards, water damaged walls can cause permanent structural 
damage to a building or a residential house. Taking into consideration that seismologists 
have identified the area of Skopje as a zone of high seismic risks, decreased strength of 
buildings can be considered as a safety hazard.  

(d) Environmental impact 

The implementation of the stormwater system is expected to have positive impact on the 
area concerned by the Project. Unfortunately, there are no studies available that explicitly 
prove and measure the negative impact of the stormwater runoff over the environment. 
However, debris, such as plastic bags, bottles, and cigarette butts and other sediments 
carried by runoffs can pollute the environment and make it impossible for flowers, grass, 
vegetables and fruits to grow.  

(e) Socio - economic impact 

The principal socio-economic benefit of the implementation of the stormwater system is the 
increase in the value of land. If the stormwater system is provided, significant increases in 
the value of the land in the District are basically inevitable, since land which is subject to 
frequent and serious flood inundation has very low value compared with land which is 
protected or has a low risk factor associated with it. Improved utility services of this land 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 land will increase in value, households will have the incentive to invest 
further in their housing − so improvements in water supply, sanitation and garbage 
collection soon follow stormwater improvements. 

The implementation of the stormwater system is expected to have positive impact on the 
local economy too.  There is no research evidence that directly links the local economy and 
the flooding resulting from stormwater. However, it can be assumed that stormwater can 
cause certain losses of services (closed local shops due to flooding for eg.) which can have a 
disproportionately large economic impact on a deprived urban area such is the Przino 
District.    

Additionally, in deprived urban areas, frequent floods can have a severe impact on nature of 
the community. For example, if a business such as local shop or a coffee place is severely 
affected by the flood, the community would be deprived of their meeting space which will 
gravely cripple community cohesion.  

Morover, some of the adverse impacts of stormwater that can hinder the local economy are 
associated with the added costs to the local citizens as a result of damage done by 
stormwater to their property, such as the costs of clean up (e.g. paying for the house to be 
dried out) or, the costs of living in temporary accommodation.  

Additionally, stormwater runoff may limit the productivity of people. Because of floodings, 
people may have to get a leave of absence from work so to deal with the situation. 

 



 

 

 

(f) Transportation and communication disagreement 

The implementation of the stormwater system is expected to have positive impact on the 
transportation system and on the communications in the Przino District. Flooding can block 
access to regular bus stops in the area, parking spots etc., forcing citizens to search for 
alternative routes, and resulting in fall of productivity. Public transport services can also be 
interrupted. In addition, flooding can disrupt communication through landline phones or 
internet.  

5.4 Results and recommendations from the cost-effectiveness 
analysis 

As elaborated earlier, due to time constraint, it was not possible for us to use a quantitative 
model with tangible values to present the quantitative benefits of this project.  

However, CEA showed that the project will definitively have a direct positive impact on the 
community living in the Przino District and in the Municipality of Kisela Voda overall.  

First of all, project implementation means that 4% of the municipal population will gain 
access to the stormwater system. So far this part of population was deprived of such public 
services. 

 It is also expected that the project will bring the following benefits to the community: 

- flood control will reduce municipal and private spending on repairs; 

- municipal finances will improve; 

- positive improvement in the population’s health; 

- removes the factor contributing to the structural damage of the buildings; 

- improves the environment; 

- increase land and subsequently property value; 

- eliminates disturbance to business activities; 

- removes disruption to transport services. 

Additionally, it is very difficult to relate the benefits of projects of this kind with the 
economic development and poverty levels in a certain municipality in a short-term. 
However, taking into consideration that a healthy population is more productive and also 
that small local businesses add to the dynamics of local economic growth, the project will 
definitely have a wider and positive impact on economic growth, not only in the short term 
but also in the long term.  



  

6 RISK ANALYSIS 

6.1 Technical and implementation risks factors 

Construction of a stormwater system in an urban area is always difficult: the issues of traffic 
diversions and congestions, pedestrian and vehicle access are the main ones to solve. The 
construction company should pay particular attention to the health and security regulations 
and avoid underground networks including sewers, electricity, and telecommunications etc 
during the excavation works.  

Major risks were identified during the preparation of tender documentation. The inclusion 
of all of the activities that the construction company will have to undertake in order to 
construct the stormwater system is really important and thus, must be carefully thought 
out.  If the contracted company does not have the relevant experience in the construction 
of similar projects, this in turn might reduce foreseen beneficial impacts of the project.  

6.2 Financial and cost-effectiveness analysis risk factors 

Obviously, the financial analysis of the project is based on certain assumptions. But, in order 
to improve estimates and provide decision‐makers with broader information, the analysis 
should be extended by involving assumptions different from the ones used in the baseline 
scenario. This would enable us to predict the behaviour of the project under different 
conditions. 

 

 


