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1. INTRODUCTION 

Wastewater is the flow of used water from a community. It can originate from households or 

industries and include contents such as human and animal wastes, industrial wastewaters, storm 

runoff, and groundwater infiltration. Water management requires the effective operation and control 

of a wastewater treatment plant (WWTP).  

Water supply and wastewater discharge in villages and settlements, which stretch behind the 

mountain Vodno, south of Skopje, as a current problem is present a long time ago, and with 

exceptions, to this day has not been completely resolved. Where it is solved, the solutions are local, 

and again the discharge of wastewater is done in septic tanks and freely, unrefined in the nearest 

recipients.  

The project envisages а construction of complete sewerage system for the village of Rakotinci at the 

municipality of Sopishte, consisted of 6045m length sewerage reticulation (sewage pipelines and 

manholes) and wastewater treatment plant SBR 1500. It is very important to note and distinguish that 

the subject of our project appraisal document is only phase I, consisted of 7 alignments (part of branch 

1, part of branch 2, branches 8, 9, 10, 11 and 12) with various lengths ranging from 72.30m to 544.11m, 

with a total length of 1414.16m and wastewater treatment plant SBR1500. 

The main and primary intention of the sewerage system will be to replace septic tanks and to lower 

existing landslides through the interception, drainage, treatment, and discharge of all wastewaters, in 

the village of Rakotinci. The route of the future sewage pipeline is mainly guided through the streets 

of the settlement with the necessary connections along with the local arable lands and meadows 

within the settlement, following existing natural terrain falls and with maximum adaptation to terrain 

configuration. The discharge of treated wastewaters from Rakotinci is planned to be disposed of at 

the intended recipient that is a mostly dry valley or with a small stream in spring periods named 

Rakotinci valley stream. The Project has taken care of the satisfaction of the basic principles for guiding 

the routes of future drains. The total area of the planning scope for which it has been worked this 

project documentation is 2.4205 hectares and statistical data were obtained on the number of 

residents and weekenders in Rakotinci for 2006. According to them, they are, the number of 

inhabitants in 2006 is 493 inhabitants, and the number of weekenders in 2006 is 335 inhabitants 

The project design sewage reticulation consists of three basic sewage pipelines and manholes across 

the three main village traffic arteries streets; alignment 1, alignment 2, and alignment 3 forming a core 

of the drainage. On these main alignments are connected consumers from both sides of the main 

streets passing through the center of the village and 14 other smaller alignments that are flowing 

within the three main pipeline alignments, forming complete engagement of all consumers in the 

settlement village Rakotinci. 

Because of the high cost of project realization and the impossibility of simultaneous financing, the 

municipality decides that the design needs to be separated into three construction phases together 

with appropriate networks and facilities. The phase divisions follow the three main project alignments 

1, 2 and 3, together with appropriate small flowing alignments, and parts from a wastewater 

treatment plant. 

● Phase I contains a small part from the pipeline alignment 1, a big section of the main sewage 

pipeline alignment 2 with its smaller alignments 8,9,10,11, and 12 and complete construction 

works for the wastewater treatment plant as well as mechanical part units for treatment and 

one-third from the total of three units for biological treatment of wastewater treatment plant. 



● Phase II contains sections from all three main pipeline alignments 1,2,3 with smaller 

connected alignments 5,6,7,13,14,15,16,17 and one-third from the biological part from the 

treatment plant. 

● Phase III contains sections from the two main pipelines alignments 2 and 3, with connecting 

small alignment 4 and one-third from the biological part from the treatment plant. 

Here, it is very important to note and distinguish that the subject of our project appraisal document is 

only phase I. The Municipality of Sopishte with phase II of the project has applied for a loan with the 

European Investment Bank under the Loan Agreement for the project "Water Supply and Wastewater" 

led by the Ministry of Transport and Communications and received a confirmation of reserved funds 

171,251 euros with the Decision for allocation of funds Loan agreement for the project "Water supply 

and wastewater" ("Official Gazette of the Republic of Macedonia" No. 29/2019).  

The total amount of the investment is estimated at MKD 14,496,684 (Euro 235,718) including VAT. 

Financing of the project is through a loan from the Second Municipal Services Improvement Project. 

The project cost is lower than the credit capacity of the municipality, which provides the loan 

repayment. The project has been approved by the municipal Council on 20.11.2019 with Decision No. 

02-2572/1, while the sub-loan has been approved by the municipal Council on 25.01.2021 with 

Decision no. 02-260/1 

Both the municipal administration and the mayor himself strive to provide quality services to the 

residents throughout the municipal territory. The implementation of this project will undoubtedly 

contribute towards the improvement of quality of life and the well-being of the residents in the village 

of Rakotinci. The municipality has implemented various similar projects in the past. One of those 

projects was financed by the MSIP 1 call for “Rehabilitation of the various streets in the municipality 

Sopishte“. Several other reconstructions projects, some of which are in collaboration with 

international institutions have been implemented, thus implying that the Municipality has the capacity 

to implement large construction projects such as this one. The proposed technical solution is in-line 

with the existing standards and positive regulation for these kinds of projects, which implies that the 

implementation of the project is technically feasible. 

This Project has been identified as a priority and is included in the municipality strategic documents 

such as: "Annual program for an arrangement of construction land at the territory of the municipality 

of Sopishte for 2020/2021” and “Strategic plan for the local economic development of the municipality 

of Sopishte for the period 2018-2023”. At the same time, there are three other documents that 

mention the importance of the project which is the subject of appraisal. The first one is the “Review 

for the potentials for rural development”, the second one is the “Program for the communal 

infrastructure – 2021”, and the third one is the “Local Environmental Action Plan”.  

As previously mentioned, the total value of the Project is MKD 14,496,684 including VAT and the 

assumption is that the Project’s costs represent 100% of the loan. According to the existing regulation, 

the Project’s costs are lower than the loan capacity of the Municipality which confirms the potential 

of the Municipality of Sopishte to repay the loan. The analysis of the financial feasibility of the Project 

showed negative NPV of MKD -9,459,438 and negative MIRR of -4.56%, implying that the Project is 

not financially feasible. The economic appraisal based on the project assumptions and procedure given 

below shows a positive NPV of MKD 404,439. The results imply that the Project is attractive and 

desirable for implementation. Additionally, the calculations showed that the MIRR is 5.3% adding to a 

conclusion that the Project can be considered as attractive. 



1.1. Current condition 

The project envisages the construction of the complete sewerage system, consisted of 6045m length 

sewerage reticulation (sewage pipelines and manholes) and wastewater treatment plant SBR 1500 for 

the village of Rakotinci in the municipality of Sopishte. Currently, Rakotinci is without any existing 

sewerage system and complete wastewater is discharged in septic tanks and freely, unrefined in the 

nearest recipients. Our part only covers project PHASE I consisted of 7 alignments with various lengths 

ranging from 72.30m to 544.11m, with a total length of 1,414.16m and wastewater treatment plant 

SBR1500. 

 

Figure 1. 1  Sewerage system Phase I village of Rakotinci, municipality Sopishte 

As one of the main municipality problems concerning the citizens of Rakotinci is dealing with existing 

landslides. Landslides are defined as the movement of a different type of soil, rock, or debris. Those 

movements happen down or along a slope. Slope movements could be caused by multiple factors like 

rainfall, snow melting, changes in groundwater level, soil erosion, earthquakes, unstable terrain, or 

human activities. Inhabitants or homeowners occupy unstable areas, especially in low-income 

countries or in developing countries, usually because they do not have any other places to relocate. 

Negative effects of landslides are often reflected in the local community, but consequences and high 

costs for implementation of the intervention measures frequently become the state problems. Before 

any activities, based on this problem, the Municipality of Sopishte has requested assistance from the 

Government of the Republic of North Macedonia and an elaborate-study was prepared to determine 

the right reasons for the occurrence and remediation of landslides. The Elaborate was prepared by 

the Ministry of Transport and Communications and the company for design and construction GIM 

Macedonia. Among others, the main reasons for occurrence of the above-mentioned landslides were 

the large number of improper constructions of old water-permeable septic tanks and through-



infiltration. This was a call of duty for the municipality of Sopishte, thus construction of sewerage 

system for the village of Rakotinci became a municipal projects with the highest priority. 

 

Figure 1. 2 Damaged residential village houses caused by the landslide 

Landslides result in both direct and indirect losses in several ways: 

Direct losses:  

- Loss of life- Landslides can result in death and injury of people and animals. The moving mass 

can bury people and animals under debris. Loss of property and assets, the force and speed 

of debris, mud, or earth mass-generated due to mass movement may destroy houses, 

buildings, and other properties on its way.  

- Loss of infrastructure and lifeline facilities-Earth mass can block or damage infrastructures 

such as roads, railway, bridges, telecommunication, electrical supply lines, etc.  

- Loss of Resources Earth-mass can affect water resources in the area by blocking rivers, 

diverting waterways, blocking irrigation channels, reducing the storage capacity of tanks, 

reservoirs, etc.  

- Loss of farmland - Productive land area may be covered with debris or blocked for access.  

- Loss of places of cultural importance 

Indirect losses:  

- Loss in productivity of agricultural or forest lands -Due to being buried by debris, lack of access, 

or being under flood.  



- Reduced property values - Due to the unwillingness of people to purchase disaster-prone land.  

- Loss of revenue - Due to loss of productivity, transport breakdown, etc.  

- Increased cost - Due to investments in preventing or mitigating future landslide damage.  

- Adverse effect on water quality - Occur in water storage facilities such as streams, reservoirs, 

storage tanks, etc.  

- Secondary physical effects Such as flooding which in turn generates both direct and indirect 

costs.  

- Loss of human productivity - Due to death and injury.  

- Reduction in quality of life - Due to the deaths of family members and the destruction of 

personal belongings, which may also have great sentimental value.  

- Impact on emotional wellbeing. Any disaster can have a profound impact on people’s 

emotional wellbeing affecting their feelings, thoughts, actions, and relationships. The sudden 

overwhelming disruption and danger to life and property can put tremendous psychological 

pressure on a person, often even affecting the ability to function at the time of the crisis.  

The current situation with the landslides is worsening daily and it is a big problem for the Municipality. 

They constantly receive written and verbal complaints and even threats from local inhabitants who 

are affected by these circumstances. People are frightened and cannot normally conduct their day to 

day activities. The majority of households constantly hear creepy house crack noises due to the 

continues movement of the land. After each activation of any severe landslide, the Municipality 

constantly reacts by offering directs subsidies for all affected residents, thus it suffers a direct financial 

loss.  

The water supply network in the Municipality of Sopishte is managed by two entities. The settlements 
of Sopishte, Rakotinci and DobriDol are managed by the Communal Service Enterprise (CSE) Vodovod 
I Kanalizacija Skopje, while the other settlements, which amount to 281 km of the water supply 
network and 35 km of sewerage reticulation are managed by the local CSE Sopishte. The CSE Sopishte 
is equipped and registered for maintenance of water supply and sewerage networks. On the other 
hand, road infrastructure is maintained and renewed directly by the Municipality of Sopishte. The 
Municipality outsources these services and the amount to 20% of the total annual budget of the 
Municipality.  

The CSE Sopishte, together with the municipal inspectors are struggling to act upon private illegal 
service providers for septic tanks cleaning. The main problem is that they are cheaper and are not 
doing any treatment of wastewater, but directly discharge it into a recipient - the nearest river, thus 
causing hazardous impact on the environment.  

According to the latest official available demographic data from 2006, there are 493 permanent 
residents of Rakotinci and 335 weekenders. However. According to the Municipality, the number of 
inhabitants has increased dramatically in the past 10 years. There is a trend of inwards migration. 
Hence, the current number of inhabitants is amounted to 1,123 (600 women and 523 men). There are 
837 permanent residents and 286 weekenders. This appraisal document takes into consideration only 
140 households (490 inhabitants in total), due to the fact that Phase I, which is subject to this appraisal, 
directly services these households.   

Even though there are only 140 households who will have a direct benefit from this project, there are 

other indirect beneficiaries. Of course, after completion of all three phases of the project, all 

inhabitants of Rakotinci will benefit from the project. However, the illegal disposal of wastewater and 

constant landslides affect the lower neighboring settlements. Currently, the illegal discharge of 

wastewater in Suvodolica, a local spring which activates only during spring, autumn and rainy seasons, 



directly pollutes the agricultural land which surrounds the village of Dobri Dol. Hence, future 

prevention of illegal discharge of untreated wastewater will be prevented with the construction of 

this sewage system. The problem of landslides has already been elaborated above, thus we could infer 

that future landslides will be prevented and lower settlements, such as Dobri Dol will be secured from 

erosion threats.  

Considering all of the above-mentioned circumstances, the current condition of not having a sewage 

system at all, causes environmental harmful effects on the health of the population, increases the 

psychological pressure to all inhabitants, and contributes towards living with constant fear from active 

landslides. Therefore, the residents constantly complain and pressure to the Mayor and the municipal 

administration for permanent solution of this severe problem. Hence, the main goal of the proposed 

technical solution is to provide a long-term situation to prevent further pollution, landslides and 

worsening of the wellbeing of the inhabitants of the village of Rakotinci. 

1.2. Future condition  

The route of the future sewage pipeline is mainly guided through the streets of the settlement with 

the necessary connections along with the local arable lands and meadows within the settlement, 

following existing natural terrain falls and with maximum adaptation to terrain configuration. The 

discharge of treated wastewaters from village Rakotinci is planned to be disposed of at the intended 

recipient, which is a mostly dry valley Suvodolica, with occasionally has a small stream of water during 

spring, autumn and rainy seasons. The project design sewage reticulation consists of three basic 

sewage pipelines and manholes across the three main village traffic arteries streets; alignment 1, 

alignment 2, and alignment 3 forming a core of the drainage. Inhabitants living on both sides of the 

main street are connected to the main alignments. These alignments pass through the center of the 

village and link 14 other smaller alignments that are flowing within the three main pipeline alignments, 

forming a complete engagement of all households in the village of Rakotinci. 

Polypropylene pipes ø 250 mm are installed along the entire length, since it is the minimum required 

pipes dimension for this type of facility. Conducted hydraulic calculations show that pipelines with 

minimal dimensions can receive significantly larger amounts of wastewater. The sewage system 

consists of connected drainage pipelines that have revision manholes, placed at a distance of 20 - 50 

(60) m. The majority of which are placed on horizontal and vertical violations, as well as in places 

where two or more channels merge. Longitudinal falls within the permitted limits are envisaged along 

the route. They are obtained from the conditions that the sewage pipelines mainly follow the natural 

slopes on the ground. In places where falls are greater than the maximum cascade, manholes are used. 



 
Figure 1. 3 Complete layout map showing all sewage alignments 

The wastewater from the sewer network moves gravitational to the intended location for the 

treatment plant. The number of inhabitants of this reception area increased by the growth rate of the 

population for the next 30 years, which is expected to amount to 1,500 inhabitants. Hence, 

construction of wastewater treatment plant WWTP - SBR 1500 is envisioned. The required quality of 

the effluent must meet the effluent standards set out in the EU for urban wastewater (91/271 / EEC, 

98/15 / EC), for sensitive areas. 

With the completion of the project, the municipality will achieve a significant improvement within the 

active landslide conditions and will gain safety, comfort, and a sense of living in a normal and modern 

urban environment for inhabitants. Unfortunately, the current living conditions are at the lowest 

possible level, and the municipality constantly receives complaints from its citizens. 

The CSE “Sopishte” will be able to normally take care of the clean environment and will be managing 

and maintaining sewerage systems, connecting new users, and slowly transferring the whole village 

of Rakotinci from septic tanks to the sewerage system. It is assumed that this process will take place 

in four consecutive years. The CSE "Sopishte" will have additional income from the new connections 

and monthly sewage fees. Hence, this project will strengthen CSE’s financial capacities and will gain 

experience and knowledge for sustainable station management. 

The inhabitants of the village of Rakotinci will receive a significant financial benefit from the 

implementation of the project, i.e. by switching from the septic tanks to the sewerage system they 

will eliminate the septic tanks maintenance costs and will minimize the costs for house repairments 

due to landslides. Broadly speaking, this project will also contribute towards minimizing soil pollution 

and clean surface waters and wells.   

With the completion of the sewage system construction, the municipality of Sopishte will receive local 

modern and urban infrastructure with an interception, drainage, treatment, and discharge of all 

wastewaters, in the village of Rakotinci. This will attract new residents and housing facilities, thus 

increase the collection of utilities and utility fees by the CSE. On the short run, the successful project 

completion will undoubtedly contribute to the increase of the land price in the area, satisfied citizens, 

and a higher quality of life in the municipality of Sopishte. By increasing the property value of the of 

houses and other residential or commercial buildings in the surrounding area of Rakotinci, the 



Municipality could expect increase of the property tax revenues. Hence, the fundamental and rapid 

implementation of infrastructure projects in every part of the municipality is of utmost importance. 

The technical documentation is under the laws and regulations in the area of design and urban 

planning and the valid standards for construction of infrastructural projects – in this case construction 

of sewage systems. The envisaged construction of the sewage system consisted of sewage reticulation 

and wastewater treatment plant SBR 1500, the municipality should cause positive impulses and 

effects on the entire immediate environment from aspects of higher organization, infrastructure 

facilities, and arrangement of the space, based on the principles of sustainable development.  

This project will not only benefit the citizens of Rakotinci but will also improve the socio-economic 

situation of all citizens of the surrounding areas. At the same time, the treated wastewater will reach 

Markova River through several streams and groundwaters. Markova Rive is a right tributary of the 

Vardar River. Hence, with a lower concentration of polluted waters, the river will meet the permitted 

limit values for discharge.  

The proposed technical solution for the construction of the sewage system should provide long-term 

improvement, which certainly will reduce the costs for its maintenance. 

1.3. Strategic goals  

The implementation of the project, such as the construction of a complete sewerage system in the 

municipality, will contribute to the development of the site, the local economy, and the 

implementation of planning documents in the municipality of Sopishte. The realization of the project 

will enable the realization of economic, health, and other types of social functions with direct or 

indirect economic effects. This is a strategic commitment for the local development of the Municipality 

of Sopishte. 

Municipal strategic documents covering the proposed project are the Annual Program for developing 

communal infrastructure in the area of the Municipality of Sopishte for 2021 and the Strategic Plan 

for Local Economic Development (LED) for the period 2018-2022.  

This will contribute to improving the quality of life and well-being of all citizens of the Municipality of 

Sopishte. Implementation of the project will undoubtedly contribute to safety and comfort, also 

increasing wellness and health state, for residents who live in the village of Rakotinci in the 

municipality of Sopishte. 

1.3.1. Knowledge and experience of municipality Sopishte 

The following table illustrates the municipal experience in the implementation of different types of 

projects mostly related to the infrastructural development of municipality Sopishte for the period 

from 2015 to 2020. 

Table 1. 1 Infrastructural projects implemented by the municipality of Sopishte 

# Project name Financing source Duration Budget 

1 Tourism with zero waste 
IPA cross border cooperation 

Serbia 
 2020 -2024 258.000 

2 
procurement of a special intended 
vehicle for solid waste removal and 
transport 

UNDP 2020 54.000 

3 
Integrated waste treatment solution 
(Drones for monitoring illegal landfills 

IPA2 2020-2021 393.000 



and pollution) 

4 clearing of illegal landfills Holland embassy 2019 5.000 

5 
preparation of a technical project for 
sewerage DobriDol 

Sweden embassy 2020 34.000 

6 
Rehabilitation of local streets in 
municipality Sopishte 

MSIP AF 2017 485.000 

Total € 

Source: Municipality Sopishte 

The knowledge and experience needed for the successful implementation of the project are related 
to project management, technical knowledge, and execution of procurement practices. Municipality 
Sopishte has participated in a wide variety of large constructions or other types of municipal 
development projects with different investors. The Municipality has provided the investors with 
technical services, and gained in return new businesses on its territory or improved municipal facilities, 
schooling facilities, etc. The municipality has implemented several projects on improving municipal 
services supported by international donors. It can be inferred that the municipality can contribute 
with the necessary experience to large construction projects such as the construction of local streets 
and street sections. 

1.4. Conclusion 

The project is in line with the strategic priorities of the municipality Sopishte. This will contribute to 

achieving the vision of the municipal administration to ensure certain municipal residential area 

expansion and improve quality of life for present and future residents at certain Rakotinci areas. 

The relevance of the project results from the fact that most of the population is affected by the 

negative implications of the old and improper septic tanks as well as active landslides. The proposed 

technical solution is under existing standards and regulations for this kind of project. For successful 

implementation of projects, knowledge, and experiences is required, especially in project 

management and technical knowledge. The Municipality of Sopishte has implemented a variety of 

similar projects in the past, some in cooperation with international institutions which means that the 

municipality can carry out large construction projects such as the construction of local streets and 

street sections. 

2. DEMOGRAPHIC PROFILE  

2.1. Demographic characteristics of the municipality  

The center of the municipality is the village of Sopishte. The municipality was created in 1996 and 

separated from the Municipality of Kisela Voda. In 2004, part of the territory and the population of 

the municipality, more precisely from the settlement Sopishte, were annexed again to the 

Municipality of Kisela Voda. Sopishte municipality, that according to certain criteria is medium by its 

size, is located in the central part of North Macedonia and covers an area of 253.35km2.  

Geographically, the municipality occupies the southwestern part of the Skopje Valley, along the 

Markova Sushica River and its junction with the River Treska, on the slopes of the Vodno Mountain. 

The physio-geographic conditions within the municipality are extremely variable and some of them 

(climate, flora and fauna) occur as promoters of development of the settlements, and other 

(hydrological, hydrographic features) as inhibitors, whereas others show strong variability and 

polarization (topography, soil) and their impact on human settlements depends on their location. 



Despite the mountainous character and the peripheral position relative to the Skopje Valley, Sopishte 

municipality still has a favorable geographical position, due primarily to the immediate vicinity of 

Skopje. 

Figure 2. 1 Location of the municipality 

 
Sopishte municipality is characterized by a transition between a continental and mountainous climate, 

with an average annual temperature of 11°C. In terms of precipitation, they are at greater intensity 

than Skopje valley, ranging between 600 and 1000mm per square meter, depending on the altitude. 

The average annual insolation is between 45-50%, but in terms of the Skopje Valley it’s significantly 

greater in December, which is favorable for settlements in this area, due to the southern positioning 

of Sopishte, hence the warmth of the area. 

It is one of the few municipalities in the Republic that is extremely well equipped with internal traffic 

communications, which is evidenced by the fact that asphalt roads lead to each settlement, often from 

several directions. Especially important is the regional road Skopje-Makedonski Brod, which is not yet 

fully built, but the route that passes through the municipality is completed. 

  
 

 

The surface hydrographic network of the municipality’s area is poorly developed, mostly because of 

the intense process of karstification that engulfed the terrains of Karadzica, Suva Planina and Venec. 

If we exclude the rivers Markova Reka and Treska, which mark the boundaries of the municipality, the 

conclusion remains that the only constant water flow is the Brzovechka River and the upper part of 

Figure 2. 2 Location of the settlements Figure 2. 3 Naked Adam in Govrlevo 

 



River Patishka. Further, there are several recurring streams that dry up in the dry summer periods. 

Concluding, Sopishte is poorly equipped in water resources, however the limestone foundations 

haven’t been sufficiently examined to determine the possible potential of groundwater, which can be 

a decisive impulse for the development of the municipality. 

The area of the Municipality of Sopishte is characterized by extremely diverse terrain and geological 

composition. The substrate consists of mainly metamorphic and sedimentary rocks of varying age. The 

eastern part of the area is dominated by dolomitic marbles, while the river basin of the Markova River 

contains widespread Neogene lake sediments. 

In the lowest part of the Municipality, on both sides of the river Markova Reka, today there is mainly 

cultural vegetation or degraded areas. In fact, 10 of the 13 settlements whose land is intensively 

cultivated are located here. 

The lack of water for households is a major inhibiting factor for the development of settlements and 

secondary housing, which can be seen in the settlements that are not connected to the water supply 

in Skopje. But the situation is improving and many of the bigger settlements have the same tap water 

that people from Skopje have.  

The municipality has rich archeological localities with artefacts. The archaeological findings from 

Govrlevo site, show rich discoveries of ancient Neolithic objects with date from the beginning of the 

European civilization. Among the rare objects found at the site ‘Govrlevo’ are the Naked Adam (which 

is considered to be the only archaeological rarity in the world, is also among the 10 most important 

archaeological finds in the world and is a monument to humanity) and the Great Mother or Mother 

Goddess. These two figures are a production and a symbol of fertility, the basis of life and human 

fundamental values for all time. 

2.2. Demographic profile  

According to the last census on Population, Households and Dwellings in Macedonia 2002, Sopishte 

has 5656 inhabitants (2875 households, 3398 apartments), who live in 13 compact settlements, with 

the absence of a classic urban center. In this project our central interest is the village of Rakotinci. 

Table 2. 1 Main characteristics of settlements 

 
 

 

 

 

 

 

 

Source: State Statistical Office, Census 2002 

 Settlements Population Households 

1.            Sopishte 1365 601 

2.  Rakotinci 394  351 

3.  DobriDol 431  234 

4.  DolnoSonje 707  437 

5.  GornoSonje 240  558 

6.  Barovo 24 10 

7.  Govrlevo 31  43 

8.  Chiflik 664 125 

9.  Sveta Petka 718  129 

10.  Jabolci 44 83 

11.  Nova Breznica 89  88 

12.  Drzhilovo 365  84 

13.  PatishkaReka 584  132 

 Total: 5656           2875 



In the past, due to the policy of the depopulation of villages, there was a lot of movement from the 

countryside to Skopje. Today, the return of the population to the countryside is evident, partly caused 

by the weakened economic state, but also due to the imposed new lifestyle. This reverse migration 

from town to villages, the migrated population became a permanent population within the 

municipality.  

For instance, during the last census of the population (2002) in village of Rakotinci, the place where 

the project will take place, there were 394 citizens and 351 households. Today, according to the 

municipal officials, the current number of inhabitants is amounted to 1,123 (600 women and 523 

men). There are 837 permanent residents and 286 weekenders. These assumptions should be 

confirmed by the Census that should take place this year (2021). The village is of normal type, but the 

landscape is with a lot of hills and slopes downward. Still, the important thing is that more people are 

coming to live here and are building new houses. During the winter period the city of Skopje is very 

polluted, thus people are trying to settle in the municipality of Sopishte by buying land and building 

new houses. The municipal population is relatively stable, with a tendency to slow natural growth.  

As we mentioned previously, in 2014 Sopishte municipality lost part of its population for the sake of 

the Kisela Voda Municipality. As a result, the population decreased from 9522 to 5656. 

Table 2. 2 Municipal population by ethnicity 

Ethnic group  Number Structure (%) 

Macedonians  3404 60.2 

Albanians  1942 34.3 

Turks  243 4.3 

Serbs  32 0.6 

Vlach  4 0.1 

Others  31 0.5 

                   Total:  5656 100% 

2.3. Economic profile  

The economic characteristics of the municipality are very specific due to a unique mix of natural, social 

and historical factors and the strong gravitational relationship of this region to the city of Skopje. 

Generally, one could distinguish: 

• A relatively high utilization of the land, 

• A heterogeneous structure of agricultural land, with many crops and a low level of 

mechanization, 

• An absence of industrial facilities, employment of the population outside the territory of the 

municipality, 

• A relatively well-developed infrastructure. 

Table 2. 3 Active business entities by size (data from Municipal Strategy, 2018) 

 Micro Small  Medium Large Total  

2011  68  31  - - 99 

2012  90  21  - - 111 

2013  86  16  1 - 103 

2014  92 25 - - 117 

2015 84 26 - - 110 

2016 82 36 1 - 119 



2017 77 34 1 - 112 

Sopishte has a sharp distinction between the different areas of agricultural production, due to the 

strong spatial variability of natural factors. In the basin of Markova Reka there are dominant areas 

intended for agricultural and orchard production, with cereal and vegetable crops which are most 

prevalent in the lower parts, while in the higher parts there is corn, barley, orchards, garden or forage 

crops. Higher terraces with southern or eastern exposure are planted with vines or vegetables. 

Farming is poorly developed. It is mainly a semi-nomadic type of grazing of roughly 100 cows and 

2,000 sheep. 

An important part of the municipality consists of forest (40%), which has economic importance and is 

intensively exploited, particularly in the area of the village Drzhilovo and Patishka River and to the 

west, the "Jasen" reserve, where logging is minimal. 

Table 2. 4 Active business entities by sectors (data from municipal Strategy, 2018) 

Business activity  Number 

Agriculture, forestry and fishing  8 

Mining and quarrying  1 

Processing industry  14 

Construction  16 

Wholesale and retail trade, repair of motor vehicles  

and motorcycles 

 

32 

Transportation and warehousing  9 

Accommodation and food service activities  6 

Real estates, renting and business 3 

Professional, scientific and technical activities  4 

Education  2 

Health care and social care 7 

                                                                            Total: 102 

Most of the municipal population is employed in the secondary and tertiary sectors in the city of 

Skopje. Employment sits at about 40% of the working age population. Overall, the economic 

development of the municipality of Sopishte is inseparably tied to Skopje and is highly sensitive to all 

the processes that take place in Skopje. 

3. SOCIAL IMPACT 

The project is based on the application for a loan from the World Bank by the municipality of Sopishte 

for the construction of the first phase of the sewage system in the village of Rakotinci. The social 

assessment for this proposal is based upon the methodological concept of the 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 procedure at the outset started with desk research and communication with municipal 

representatives to get official information by mail. Then, the social analysis consisted of a 

questionnaire answered by the four members of the Municipal Council (two male and two female 

representatives). Face to face interviews were conducted with the Mayor, the heads of the unit for 

local economic development and the unit for urban planning. Finally, and most importantly, there 

were two field visits by the social analyst during which about 10 direct meetings were conducted with 



individual citizens that inhabit the area where the construction of the wastewater system will take 

place (2 of them were female).  

The decision for applying for loan was voted unanimously by municipal Council. All the members of 

the Council voted for it because the project is about an important issue of the village of Rakotinci, the 

construction of the first phase of the sewage system. This is the first time in 30 years that such a 

project is planned in the village of Rakotinci. This project will give many benefits to the inhabitants, 

the village, and the environment. The Mayor and the municipal administration stressed out that these 

kinds of issues are the uniting factor among the members of the Council regardless of their political 

background. Hence, all of them always vote for this kind of projects. This was also the case with the 

first MSIP loan for the construction of streets throughout the municipality. 

Hereafter, we can prove that this assessment is evidence-based and has sufficient data done through 

research and direct contacts with the concerned citizens and stakeholders of the municipality, 

including the answers by the representatives from the municipal Council and face-to-face interviews 

with the Mayor and two municipal heads of administrative departments. Two visits to the site were 

also beneficial. 

3.1. Social diversity and gender  

Like all other municipalities in the country, the citizens of the Municipality of Sopishte are structured 

into different social groups based on their status determined by birth (ethnicity, gender, language, 

etc.). According to the demographic data already presented, the following can be determined: 

• The municipality of Sopishte has 5,656 inhabitants in total. The urban population is less present 

with about 30% of the total population (mainly the municipal center of Sopishte) and the rest is in 

the rural areas (70%), with paved roads to all villages;  

• Age groups are mainly distributed between 15 and 65 years. The data shows that this age 

category fits into the national average population distribution as well. The only population above 

average is the percentage of the younger generation between 0-14 that is 24% of the total (1,337), 

comparing to the national average of 21%.  

• The population in the municipality of Sopishte is relatively stable, with a tendency of slow natural 

increase. Unlike the high natural increase of the past, which today is in a process of decline and 

the stationary expansive age structure is due to two characteristics of the population of the 

municipality: the high natural increase in four Muslim neighborhoods and migration of the 

population from and to Skopje (Source: (http://opstinaSopishte.gov.mk). 

• The male population is more represented in the total population in the municipality than the 

female, i.e. the male population is 51.2% and the female is 48.8%; 

• The dominant nationality on the territory of the municipality is the Macedonian, with a share of 

60.2% of the total population, the second is Albanians with 34,3%, then Turks with 4.3%, and all 

others are represented as 1.2%. This can be counted as a multicultural municipality from the 

ethnic aspect; 

• The ethnic communities in the municipality could speak and use their own language in informal 

communication. The Macedonian language and its Cyrillic alphabet is the only language present 

in the official website of the municipality. As we understood the Albanian language is not in the 

http://opstinasopishte.gov.mk/2018/01/08/demografija/


use in the municipal Council and there is no official translation of the documents in other 

languages; 

• The municipal administration has about 31 employees, 19 of them are women (more than 60%), 

and there are only 3-4 Albanians employed despite their significant percentage in the total 

population of the Municipality; 

• Most of the inhabitants of Sopishte now have a proper drinking water system that mostly relies 

on a water system that provides the capital with the drinking water, but they have additional 

water supply mechanisms in case of emergencies (a couple of wells);  

• According to the municipal administration, only 15% of the households have a proper sewage 

system (mostly the settlement of Sopishte), which is the most burning issue. The project that is 

subject of appraisal is precisely about the construction of the first phase of the sewage system for 

the village of Rakotinci. Rakotinci is the village where people have septic tanks (manually made), 

which is the source of erosion of the land, soil pollution and environmental risk to the whole 

ecosystem;  

• There are more than 100 active business entities in the municipality, compared to more than 

70,000 in the country. The most present business entities are in the category of wholesale and 

retail - more than 30% of them; 

• The activity rate of women in the municipality is very low because the women in Albanian 

inhabited villages are not registered as job seekers; 

• The unemployment rate in the municipality is 49% of the economically active population, 

compared to 16-18% in the country. A big share of the population is economically inactive - 

children, old people, and women. The people are self-employed in agriculture and food 

production. Most of the people are employed in Skopje; 

• Important aspect of living in the municipality of Sopishte is that the municipality is adjacent to 

Skopje (municipality of Kisela Voda), and it takes 15 minutes drive by car to get to the center of 

Skopje. That is an advantage for commuting, business, studying, health, etc. In the last decade, 

the inhabitants of Skopje are buying or constructing their weekend houses here due to the cleaner 

air and live in Sopishte during the winter period; 

• The municipality of Sopishte is one of the smaller municipalities in the state especially with the 

number of people that live in it (5,656). It is a mostly rural municipality, with a high unemployment 

rate. The municipality is run by a Mayor that is in the 8th year of his second mandate. The Council 

consists of 11 Council members, 8 men and 3 women (8 Macedonians, two Albanians, and one 

Turk). 

3.2. Institutions, rules and behavior  

In 2018, the municipality published a Review for the potentials of the municipality for rural 

development, financed by Foundation Open Society Macedonia and conducted by the Center for 

economic analyses from Skopje. In this document, many ideas about the strategic priorities and goals 

were presented, including the municipal infrastructure. 

In the Review, the Municipality of Sopishte is recognized as a rural municipality with great potentials 

for rural development especially in the field of agriculture. But agriculture as an untapped potential 

offered by this municipality and consequently the economic development is not sufficiently promoted. 



In order to encourage rural development in the Municipality, the citizens identified three key strategic 

areas for intervention: infrastructure - roads, water supply, and sewerage networks. Installation of 

water supply and sewerage networks are of great importance in order to facilitate access for irrigation 

which plays a key role in the development of agriculture. Hence, economic development and job 

creation follows. At the same time tourism and food catering industries could develop (the Mayor 

mentioned in the interview that there are already a couple of nurturing homes for elderly);  

According to the municipal Council members, the municipality has at least three documents that are 

in line with the proposed project. The first one is the Review for the potentials for rural development, 

then the Program for the communal infrastructure – 2021, and the local environmental action plan. 

Two additional documents were mentioned by members of the Council: Water Program - 2021, and 

Strategic-priority projects (2018-2022). This will suffice that the municipality has written acts for 

planning and action. According to the Mayor the municipality is not financially strong to implement 

these projects on its own.  

One of the greatest limitations for further urban development of the Municipality is the fact that there 

is no detailed urban plan, and it has never been prepared so far. 

3.3. Stakeholders 

The stakeholder analysis regarding the project for the construction of the sewage system of the village 

of Rakotinci consists of the following entities: 

- Local self-government unit of Sopishte which will be responsible for contracting the construction 

of the sewage network and deliver better living conditions to the inhabitants of Rakotinci.  

- The Council of Sopishte is certainly one of the stakeholders concerning the project for raising 

better living conditions. 

- The municipal public communal utility company CSE Sopishte will be responsible for managing 

the construction and all the maintenance after the sewage network is done.  

- The most important stakeholders are the villagers of Rakotinci who will get a new sewage 

system which will improve their quality of living in several aspects. First, with the construction 

of the sewage system the landslides will definitely stop. These landslides have occurred in the 

last couple of years and have damaged and ruined many houses. Hundreds of households are 

concerned with this natural disaster. Unplanned digging and existence of septic tanks 

throughout the whole village is consequently one of the most important factors for landslides 

to occur. The type of limestone soil is contributing to this as well. Some houses are permanently 

emptied because of cracks and fractures in the walls. Some houses are older, but some were 

built in the last couple of years.    

Second, the living and health conditions will be improved at a higher level. Not just the personal 

hygiene of the inhabitants and the bad smell around, but the spilling over of fecal waters to the 

underground in the fields that produce the food which is consumed by the villagers and sold in 

the city.  

Third, the area will gain in market value together with improved communal conditions and 

therefore attract new inhabitants in the community from the city. The improvement will 

influence businesses, living conditions, and will enhance tourism perspectives.  

Since the construction of the sewage system will contribute to a healthier environment, the whole 

municipality of Sopishte should support the project. There is no active civic sector and civil 

organizations in the municipality, but the regional environmental organizations should support the 

construction of the sewage system for collecting fecal waters and building the treatment plant. 



3.4. Participation/Citizens engagement 

The most influential institution in the process of decision-making at the municipal level are the mayors 

and the administration of the municipality. They are powerful to proceed with any idea or project that 

is on their agenda. The only limitation is the financial burdens and the capacity of the municipality. 

Still, the current problem with the landslide is concerning a big number of houses. The procedure is 

activated because 20-30% of the land in Rakotinci is affected by the landslide conditions (according to 

the Mayor).     

The political parties are the second influential stakeholder, and their members are represented in the 

Council. VMRO-DPMNE has six of the Councilors and can vote for any project or document with a 

simple majority (the total number of the Councilors is 11). SDSM as an opposition party has three 

members of the Council and the other two Albanian political parties have one each. But being 

councilors, doesn’t impose an active role in the whole political process at the local level.  

They can only control the issues by voting during Council sessions. Further on, the initiative and 

execution of the project usually are not in their hands. The settlements are dispersed throughout and 

sometimes very distant from one another. There is no proper public space where they can gather 

together and discuss the important matters (public debates in the time of pandemic are not 

recommended too). Even though, some NGOs succeed to gather them before the pandemic, work on 

the matter and produce the priorities for the whole municipality (that is how the written Review has 

seen the light of the day). 

Nevertheless, all of the Council members agreed that the project is important and will improve the 

quality of living of the whole village. The citizens’ representatives in the Council emphasized that 

proper water supply and sewage system are the basic need for a higher quality of living.      

The field research followed and the direct meetings with around 10 villagers were done and visit to 

some of the houses that are in danger of collapsing. The villagers complained that this is an immense 

danger for their lives, and as soon as they see this occurs, they will leave the houses permanently. This 

will stop only if the sewage system is built and the soil dries up and the supporting streets and walls 

built by the municipality are going to efficient. Otherwise, they have to continue to build septic tanks, 

pay a lot of money for their maintenance and ruin the bases of the houses, and pollute the land. If the 

sewage is built the environment will be protected and they will save their resources too.  

One of the villagers, who is directly affect by the landslides and has already abandoned his house, 

mentioned that not all the inhabitants have money for expensive bases and walls. He was lucky to be 

able to build a new house further downhill, with proper concrete basis and on solid ground. 

According to the meetings with the villagers, most of the citizens support or will support the project 

because it is in the interest and to the benefit of the whole municipality, especially the inhabitants of 

Rakotinci. The project is expected to lead towards increasing the attractiveness of the municipality for 

potential migrants or people that would like to build their summer homes here. It is in the general 

interest of all communities.  

Every second citizen (5 out of 10) claims that they are not informed about the current municipal 

activities in details, but all of them say that they are supporting the project for construction of sewage. 

They will have their small contributions with the extension and connection from their houses to the 

main sewage pipeline. The estimation is that every house will have to spend one time connectivity fee 

which is currently amounted to MKD 16,000 (about 250 Euros).  



According to the municipal authorities (municipal representatives), the municipality has established 

practice of citizens’ engagement activities in project implementation processes. This includes 

meetings with local communities, and designated citizens’ hours for meetings with the Mayor of the 

Municipality. This participative practice should enhance and ensures that the inhabitants are fully 

informed and participate in the whole project. The administration on its web site has places for 

citizen’s questions and complaints. In the past year because of the pandemic, there were not many 

opportunities for meetings. 

The municipality has organized a public presentation and consultation event with all the citizens of 

the village of Rakotinci on 08.01.2021. The main goal of the event was to present the project to the 

citizens of Rakotinci and to inform the household for the next steps of the project implementation. 

The majority of the households’ representatives were present at the event. The authorities used this 

opportunity to present the whole project to the citizens and start the collection of signed approvals 

(authorized by an official Notary) for allowing the Municipality to temporary use their property to 

build the pipelines and bring it back to the initial condition. As previously mentioned, the citizens see 

this project as the only solution for one of their greatest problems, the landslides. Since the great 

majority of the houses are owned by male, gender representation at the event was very low.  

The loan will be repaid from the municipal budget in the following years. It will certainly pay off in the 

long run. With this phase accomplished the municipality will continue to search for other sources (the 

Ministry of Transport and Communications has shown a commitment to finance these phases) as well 

to continue with the next two phases of the sewage for Rakotinci and finalize it. 

3.5. Social risks  

The analysis of the social risks in relation to the implementation of the project of construction of 

sewage system has not detected any serious risks.  

In terms of project acceptability by the local community, the project is of utmost importance to the 

inhabitants of the village of Rakotinci. Many residents have approved it together with the members 

of the Municipal Council.  

The project will resolve one of the main problems of the villagers, the ongoing landslide, which is an 

urgent matter. Secondly will improve the living conditions and secure healthier environment. This will 

attract more newcomers to the community and contribute for higher property value.  

Many of the inhabitants are working-class people, but some houses are solidly built with fancy 

architectural style. The Rakotinci village will become a proper and urban space in the vicinity of Skopje 

as Sopishte settlement is. 

The project is considered cost-effective over the long run and will contribute to the improvement of 

the community standards of living in Sopishte Municipality. The project is a priority for public 

administration and the citizens of Rakotinci. The potential success of the project depends on its 

efficient implementation. However, to achieve a higher quality of provided works citizen involvement 

is necessary. 

3.6. Other considerations 

During the project, the municipal administration must inform the citizens about the progress of the 

project. In that way, this project might serve as an improvement factor for strengthening the 

communication between the citizens of Sopishte and the local government. The municipality has to 



improve its communication with all members of the Council and inform the inhabitants in a more 

regular manner. The public meetings are not held regularly, as far as this field research has found out 

(the situation with the pandemic contributed as well). However, it is certain that the project will 

improve the process of urbanization of Rakotinci. 

3.7. Resettlement issues 

The activities included within this project will not provoke resettlement of people during the 

implementation of this project of construction of the sewage system and will not include full 

expropriation of land needed for the construction of the sewage itself. Mostly the sewage network 

will go in line with the streets which are public property. As mentioned before, the Municipality will 

collect signed approvals from all households for constructing the sewage network which passes 

through their property.  

3.8. Conclusion on the project potential success 

There are many positive assumptions for the successful realization of the project: 

• the project is part of the municipal priorities, the majority of the citizens in the village of Rakotinci 

supported it, and will be cost-effective in the long run; 

• most of the stakeholders are motivated to accept the project which will widen the area of 

urbanization in the municipality of Sopishte and resolve the landslide problem; 

• concerning the ethnic diversity of the municipality, there should be no bigger risk of resistance 

because the problem with the landslide in Rakotinci is immense and urgent; 

• the Project will improve the living conditions in this rural part of the municipal of Sopishte, and 

in the long run will stimulate the opening of new jobs in the service sector, through opening new 

accommodations, restaurants and nurturing houses for the elderly;  

• the Project is of high priority for the public administration and the citizens. It will also bring 

additional revenues for the CSE from connection fees and sewage network maintenance fees; 

• the Project does not bear a high financial burden to the citizens, it is a long-term loan undertaken 

by the Local government, while the citizens in the meetings said that they agreed to participate 

with small finances for the sewage extensions/connections to their houses; 

• the Project is not a subject to resettlement issues; 

• expropriation issues are not present, the treatment plant will be built on state-owned land, but 

the Municipality will have to secure signed approvals from all households where the sewage 

network will pass through private properties. This activity will be finished before the approval of 

the project, otherwise the Municipality would be obligated to provide an ARAP.  

4. ENVIRONMENTAL IMPACT  

Due to the fact that the village of Rakotinci has no appropriate wastewater management system in 

place, the Municipality of Sopishte plans to start implementing an infrastructure project that will 

enable local citizens to have a modern system for wastewaters capture, draining, treatment, and safe 

discharge of purified effluent into the recipient. In total, 1,289.21m of local streets and greenery areas 



of the western part of the village of Rakotinci are going to be subject to installing an appropriate 

wastewater management system (pipeline and wastewater treatment plant). 

This project is the main infrastructure project in the list of Municipal priorities for the village of 

Rakotinci due to the fact that the current use of septic tanks allows significant contamination of the 

surface waters, groundwaters and soils. The septic tanks also stimulate increased soil humidity, hence 

enabling significant soil dynamics that makes the local infrastructure heavily vulnerable to serious 

damages. As a result, the local population is facing events of landslides and serious damages of houses 

where some of them are being completely demolished throughout the years.  

This project is representing the first phase of the larger project for the overall wastewater network of 

the village of Rakotinci. It is focused on the western part of village with total coverage of 140 

households. 

 
Figure 4.1. Map of the planned construction of the wastewater pipeline 

The Figure 4.1. shows the location of the planned construction of the wastewater pipeline. The 

pipelines marked in red color are streets that are covered by asphalt. The pipeline marked in yellow 

are under green area with no need for cutting trees within the high forest area. The area marked in 

blue is the place where the wastewater treatment plant is going to be installed. 

The proposed construction site is a residential area that integrates 140 households with 490 direct 

beneficiaries (inhabitants), one small market, one primary education school (“Draga Stojanoska”), and 

two churches (“St. Ilija” and “St. Uspenie na Presveta Bogorodica”) in a very close distance (10 – 25m) 

from the streets affected by the construction work. 

The pipeline network is being divided in 7 branches in various lengths (provided in the table 1) ranging 

from 72.30m (branch 10) to 544.11m (branch 2), with total length of 1,414.16m.  

Implementation of this project will improve the living conditions and safety of the local population, 

significantly improve the quality of the environment, and contribute towards strengthened socio-

economic development of the village of Rakotinci and municipality of Sopishte overall. 

4.1. Main project activities that have an impact on the environment  

The main project activities related to the construction of wastewater network that could cause 

negative impact on the environment are: 

✓ Clearing and marking of the route of the project sites for construction (3 streets with different 

lengths from 60m to 300m; and 3 greenery lines with different lengths from 75.8m to 

371.01m) 



✓ Providing project locations, and setting up a security signaling by the Investor; 

✓ Clearing the terrain; 

✓ Excavation of soil; 

✓ Compression of the ground; 

✓ Setting of a tampon layer (crushed stone); 

✓ Setting of asphalt layer; 

✓ Generation and transportation of demolition waste material to landfill; and 

✓ Clearance and rehabilitation of the project locations after the completion of the project 

activities. 

Pursuant to the Decree amending the Decree on the activities and activities for which an elaborate is 

compulsory, and whose approval is the responsibility of the Mayor of the Municipality, the Mayor of 

the City of Skopje and the Mayor of the Municipalities of the City of Skopje ("Official Gazette of the 

Republic of Macedonia" No. 32/2012 ), installation of the appropriate pipeline network requires 

elaborates for the protection of the environment, and wastewater treatments plant requires approval 

issued by the Ministry of environment and physical planning for discharge of the effluent on the 

targeted recipient. The elaborate for the pipeline network was developed in July 2020 and approved 

on July 27th, 2020 with the reference number 23-1445/2. The approval on discharge of the effluent to 

the recipient has been issued by the Ministry of environment and physical planning on October 5th, 

2020 with the reference number UP1-11/5-598/2020 (“УП1-11/5-598/2020”). 

The negative impacts that may arise from the above project activities are presented and explained in 

the following chapter. 

4.2. Major impacts on the environment and sensitive receptors 

Within the area of the village of Rakotinci, the environmental impacts that will arise as a result of the 

undertaken project activities will be of minor or medium local importance and will have a short-term 

impact. Sensitive receptors are the local citizens (who live nearby or along the routes of the project 

sites) and the children (who attend the primary school located in 25m above the north end of the 

construction site). Possible negative impacts that might occur are related to: 1) failure to comply with 

safety measures for health and safety at work; 2) air emissions; 3) increased level of noise and 

vibration; 4) inadequate waste management; 5) emissions into waters; and 6) impacts on biodiversity. 

Prior to the commencement of the construction activities, the Municipality of Sopishte should inform 

the wider public about the planned activities, the date and time of their start, as well as the locations 

where the construction stages will be carried out at the individual project locations. Informing the 

wider public should be done through a Notice / Announcement that will be published on local media 

(TV, radio, bulletin board in the municipal building and the website of the municipality: 

http://opstinaSopishte.gov.mk/), as well as information notices on public places, such as local 

markets, restaurants, bus stops, houses for older persons etc. A publicly available Complaints Dropbox 

shall be placed at an appropriate place in the village and effective follow-up mechanism for prompt 

response shall be established by the municipal administration. 

Before the start of the construction phase of the sub-projects the Contractor should perform several 

preparation project activities, such as: preparation and implementation of the Occupational Health 

and Safety Plan, which will include guidelines for the use of personal protective equipment by 

workers, the obligatory performance of construction activities by trained workers, the presence of 

firefighting appliances, first aid equipment, etc., as well as community safety measures such as fencing 

http://opstinasopiste.gov.mk/


and marking of streets’ routes. Traffic Management Plan (with alternative routes for traffic flow) shall 

be implemented, providing easy access of the local population to their homes, market and the primary 

school. Considering the current situation with the COVID-19 pandemic, in addition to the measures 

for safety and protection at work, the OH&S plan should also include measures for prevention of 

COVID-19. The Contractor is required to follow/update and implement the measures that are currently 

in force and adopted by the Government as binding at national level, as well as the Guideline 

considerations provided by the World Bank through the MSIP/PIU. Official site for information related 

to COVID-19 on national level is www.koronavirus.mk . 

In case the Contractor needs to place a camp for keeping and maintaining the mechanization 

equipment, worker’s facilities for accommodation, catering and bathrooms, etc., it shall ensure that 

wastewater collection and treatment (communal as well as washout of the mechanization), hazardous 

materials storage, clearing of soil and vegetation and collecting any waste generated, shall be 

rehabilitated without any damage to the environment.  

Air emissions (dust, exhausted gases) are also related with usage of construction machinery during 

implementation of construction activities and the Contractor should be very careful with dust 

management and usage of old mechanization and improper fuel combustion. 

As result of usage of the heavy construction machinery and equipment in open area, the sensitive 

receptors that will be exposed on increased level of noise are local population who lives and works 

along the streets. The project streets, in accordance with the Rulebook on the locations of the 

measuring stations and the measuring points ("Official Gazette" of the Republic of Macedonia No. 

120/08), are categorized as II Degree for noise protection areas depending. Table 2 below gives an 

overview of this categorization in terms of noise. 

Table 4.1. Categorization of projects sites in accordance with the Rulebook on the locations of the 

measuring stations and measuring points (Official Gazette of the Republic of Macedonia no.120/08 
Project Street 

(figure 1) 

Length for 

construction 

Objects of a sensitive nature Degree of protection 

against noise 

Limit noise value 

dBA 

Branch 2 544.11 m Church “St. Ilija” (in 20m distance) 

None / residential area 

II degree of 

protection against 

noise 

45 dBA for the 

nighttime and 55 

dBA for day and 

evening 

Branch 8 130.10 m None / residential area 

Branch 9 172,60 m None / residential area 

Branch 10 72.20 m None / residential area 

Branch 11 216.35 m Small market “Nika” (in 25m distance) 

None / residential area 

Branch 12 90,98m Church “Uspenie na Presveta Bogorodica” 

(in 10m distance) 

None / residential area 

Preventive measures for noise reduction within the project locations in the settlement, are given in 

the Environmental Mitigation Plan.  

For proper waste management (according to the national waste legislation and good practices), it is 

essential for the Contractor to prepare and implement the Waste Management Plan (WMP). During 

the construction works, several waste streams will be generated, such as waste from excavation of 

soil, waste from crushing the old asphalt pavements from the project streets, communal waste 

generated by the workers. The envisaged quantities of each type of generated waste with the 

appropriate waste code is presented in Table 4.2. The generated waste streams should be selected 

and classified according to the List of types of waste (Official Gazette of the Republic of Macedonia No. 

100/05). Within the Municipality of Sopishte, Public Communal Enterprise (PCE) "Sopishte" Sopishte 



is responsible for collection of municipal waste and its disposal at the officially appointed landfill 

“Drisla” (3.5 km south-east of the construction site). 

Table 4.2. Assessed types of waste and quantities as per the BoQ from the Main Deisgn 

Type of waste Code of 

waste 

Quantities 

of waste 

Tar free bituminous mixture (excavation of old asphalt) 17 03 02 607 m² 

Excavated mixture of soil and stones (excluding hazardous materials) 17 05 04 3974 m3 

Mixed materials from construction and demolition (excluding PCBs and 

hazardous materials) 
17 09 04 896 m3 

Mixed communal waste 20 03 01 10 m3 

In case of incidents, such as spill out of oils, lubricants, fuel, other substances that may be considered 

as hazardous waste, the Contractor shall proceed with authorized entity for handling of such waste of 

the list on: http://www.moepp.gov.mk/wp-content/uploads/2014/11/Registar-za-Transport-opasen-

otpad.pdf.  

The area where foreseen impact to vegetation is expected to be made is the small forestry area in the 

east end of the construction site, along the branch 2. Since the project considers no cutting of tree to 

take place in this area, once the pipeline is installed and covered by soil, the Municipal authority will 

ensure planting a grass to ensure that the conditions that have been present prior installation of the 

pipeline are retained. Cleaning of the surrounding area (communal waste and branches) will also be 

implemented. 

Nearby the construction site, in 20m north of the publicly owned foreseen location for the wastewater 

treatment plant, there is the seasonal water stream known by the local population as “Potok 

Suvodolica” that is targeted as a recipient of the treated water of the future wastewater management 

system. The quality of this seasonal water stream is not under monitoring of the national water 

monitoring system due to the low water quantity and periodical availability. However, the rules that 

would apply during the project implementation phase is that it is strictly forbidden to deposit 

generated waste during the implementation of the project activities in the riverbed. Also, the 

technology of the wastewater treatment plant must comply with the Rulebook on requirements for 

collection, transport and treatment of the wastewaters1 (Official Gazette of the Republic of Macedonia 

No. 73/11) ensuring that the quality of the effluent prior emission to this recipient is following the 

minimum standards on quality of the effluent and this should be closely monitored during the entire 

life of the system.  

The technical specifications of the WWTP proposed by the project design is in line with the national 

and international standards for quality of the effluent. Governmental body in charge of the monitoring 

of wastewaters’ discharge is the Ministry of Environment and Physical Planning through the Rulebook 

on methodology, reference calculation methods, parameters of monitoring of the wastewaters, 

including the sludge produced by the system for wastewater treatment (Official Gazette of the Republic 

of Macedonia Nr. 108/11). 

 
1 Full title of the Rulebook: “Rulebook on closer conditions for collection, transport and treatment, the way 
and conditions for projection, building and exploitation of the systems and stations for treatment of urban 
wastewaters, as well as the technical standards, parameters, standards for emission and norms for quality for 
pre-treatment, removal and purification of wastewaters, having in mind the method for treatment of 
wastewaters that are discharged in the areas sensitive to discharge of wastewaters.” 

http://www.moepp.gov.mk/wp-content/uploads/2014/11/Registar-za-Transport-opasen-otpad.pdf
http://www.moepp.gov.mk/wp-content/uploads/2014/11/Registar-za-Transport-opasen-otpad.pdf


In order to meet the criteria in the listed Rulebooks, a Sequencing Batch Reactors (WWTP SBR 1500) 

are going to be used, designed for 1,500 inhabitants (covering the overall project, including the Phase 

1 that is subject to this proposed project), representing an activated sludge system in which both 

aeration and clarification steps take place in the reactor itself. Sedimentation occurs when air and 

mixers are switched off when the purified water outlet valve is closed. The active sludge remains in 

the reactor during all working cycles. This technology integrates the following components of the 

WWTP - SBR 1500: (i) acceptable revision manhole; (ii) mechanical grabs; (iii) mechanical pre-cleaning; 

(iv) Collector pool; (v) SBR reactor 3 pcs; (vi) measuring manhole; and (vii) sludge collector. 

Wastewaters from the main collector through a drain revision manhole are brought to the channel 

pipe with mechanical grabs that have a perforation of up to 6 mm and that is intended to remove it 

solid and coarse waste and through a funnel on which a pipe is mounted, the waste transport to a 

typical container. Thus, wastewater without solid and coarse flows into the sand trap box and the oil 

trap filter i.e. in the part for mechanical pre-cleaning where at the bottom of the reservoir heavier 

particles accumulate and fat accumulates in the oil trap. Wastewater without coarse particles, sand, 

and grease gravitationally flows into the assembly pool where wastewater is retained for a while. A 

pump is installed in the assembly pool, which pumps water into the SBR reactor. The process of water 

purification in the SBR reactor takes place in phases, i.e. in cycles: filling, mixing, aeration, 

sedimentation, and discharge of the purified water. The whole procedure takes place in a cyclical order 

and it is fully automatized.  

If Municipal authorities have interest to enable local population to further use the effluent (purified 

wastewaters) for irrigation purposes, the Rulebook on conditions, methods and allowed concentration 

of parameters of the wastewaters for their use (Official Gazette of the Republic of Macedonia Nr. 

73/11) should be consulted and the Annex 1 parameters and allowed concentration to be met.  

During the first year of implementation, the sludge is not considered to be used for agricultural 

purposes. During the initial 6 months of implementation, the sludge is going to be disposed in the 

landfill of Drisla. The concentration of pH value, dry matter, organic matter, nitrogen, phosphorus and 

heavy metals (Pb, Cd, Cr, Cu, Ni, Zn and Hg) in the sludge will be closely monitored by certified 

laboratory to identify the quality of the sludge and its level of constancy. Based on the results, the 

sludge is going to be disposed in the landfill of Drisla (if the concentrations require further biological, 

chemical or heating treatment) or in the municipal landfill for inert waste (if the concentrations are 

below the values that require further treatment). In case the analysis realized during the first year 

show constant level of concentrations of pH value, dry matter, organic matter, nitrogen, phosphorus 

and heavy metals, further plan for use of the sludge for agricultural purposes will be developed. 

In 3.5km south of the construction site runs the river Markova Reka which according to the Decree 

for categorization of watercourses, lakes, accumulations and groundwaters ("Official Gazette of RM" 

No. 18/99) belongs to the II class (water with mesotrophic status, low level of organic load and high 

degree of auto purification, which can be used for breeding of fish stock and sport and recreational 

purposes without its prior treatment, as well as for drinking and food processing industry with 

previous treatment). In order to prevent any further pollution and decrease of the water quality, it is 

strictly forbidden to deposit generated waste during the implementation of the project activities in 

the riverbed.  The same apply to the rivers Patishka Reka (not classified water quality) and Suva Reka 

(class III of water quality) north of village of Rakotinci, as well as the larger rivers of Treska (8.7km 

west of the construction site with class II of water quality) and Vardar (7km east of the construction 

site, classified as a river with III class of water quality).  

In closer surrounding of the project locations (village of Rakotinci) there are no registered endemic, 

protected and endangered biodiversity species that will be negatively affected by the sub-project 



activities. However, quite near to the construction site there is the Protected Landscape Vodno (in 

1km distance) as habitat to species that are not considered as endangered yet representing an area 

that is of high recreational importance to the citizens of the City of Skopje and Municipality of 

Sopishte. 

In wider area there are the monument of nature Kanyon Matka (8,8km west of the proposed 

construction site) and the multipurpose area Jasen (7,3km west of the proposed construction site), 

both recognized as habitats to significant number of species including those of significant importance 

such as griffon vulture (Gyps fulvus), and Egyptian vulture (Neophron percnopterus) representing the 

“flagship species” in the country. It is strictly forbidden to have activities that would need entering the 

protected areas.  

Measures for prevention and mitigation are given in the Environmental Mitigation Plan with measures 

for mitigation of the negative impacts on the environment, while the Monitoring Plan contains the 

parameters for monitoring which should be checked during the construction works. The responsible 

person for the implementation of the proposed measures is the Contractor, while the Supervisor 

should monitor the implementation of all proposed mitigation measures (in addition to the quality of 

the construction activities). Good communication between all stakeholders is necessary for efficient 

implementation of the project (Mayor of the Municipality of Sopishte, municipal employees, 

Contractor, Supervisor, local population, PCE "Sopishte", Communal / Civil / Environment Inspector, 

etc.). Overall, the implementation of the project will have a highly positive impact on the environment. 

4.3. Main environmental impacts in the operational phase   

Potential environmental impacts in the operational phase include soil and air pollution form the 

periodically collected sludge from the wastewater treatment plant, water pollution from emission of 

the purified effluent into the recipient (seasonal water stream), and soils and groundwaters pollution 

from the uncontrolled leakages of untreated wastewaters in case of pipeline damages. 

 

 

 

 



Table 4.3.1 ENVIRONMENTAL MITIGATION PLAN – Wastewater network 

Potential impact Impact scale Proposed mitigation measures Responsibility 

Preparation activities: Marking out the route for construction of wastewater pipeline in the village Rakotinci, Municipality Sopishte 

Possible adverse health 

impacts to workers, local 

population, and pupils due 

to: 

• Non-compliance with 
strict OH&S standards 
and work procedure – 
Injury near the 
construction site 

• Inappropriate public 
access to the 
households, churches, 
school, market etc.  

 

Local/ within the 

village Rakotinci/ 

Municipality of 

Sopishte 

 

Short term 

during the 

construction 

period (in total 

length of 

1,414.16m) 

 

Significance 

/major 

➢ Preparation, approval and implementation Traffic Management Plan together with the municipal staff prior to 

the start-up of activities;  

➢ Provision of the information via municipality web site (http://opstinaSopishte.gov.mk/) about the construction 

activities – start and finish of work for each extension and location of activities and duration of work;   

• Installation of Information board with general information about the projects, Contractor and Supervisor 

at the construction sites; 

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

• Setting up a Dropbox for complaints and praise in a publicly accessible place in the municipal administrative 
building of Sopishte and introducing a mechanism for feedback and response. 

➢ Preparation, approval and implementation of the OH&S Elaborate for the construction site including measures 

for prevention of COVID -19, which will contain a section on Community Health & Safety; Application of good 

practice for marking out the construction sites including: 

• Ensure the appropriate marking out the construction sites /section by section along the streets in the 

municipality;    

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

• Warning tapes and signage need to be provided; 

• During construction activities access to the family houses, commercial buildings, public buildings, etc. 

should be provided;   

• Forbidden entrance of unemployed persons within the warning tapes; 

• 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 on the construction sites; 

• 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. 

• Contractor   

• Supervisor 

• Municipality staff 
(Communal 
Inspector, 
environment and 
civil engineer/ 
inspector) 

 

Project activity: Construction of wastewater pipeline in the village Rakotinci, Municipality of Sopishte 

http://opstinasopiste.gov.mk/


Potential impact Impact scale Proposed mitigation measures Responsibility 

Possible air emissions from 

the operation of the 

mechanization in the 

Municipality of Sopishte due 

to: 

Gases emissions of dust-

suspended particulates  

Local/ within the 

settlement 

Sopishte 

short term/ 

major 

• Use of standardized fuels for the mechanization and switching off engines of the mechanization when it is not 
in work, for reducing gas emissions; 

• Use of sprayers that do not contain chemicals and are on a water base – for reduction of the dust; 

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

• Stopping work or reducing the amount of construction work if register intense dust emission in order to 
determine the cause of the issue and to take measures for its elimination;  

• The speed of movement of the vehicles for transporting dig soil to a particular location should be low 20(30) 
km/h;  

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

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

• Use of protection masks for workers when there is dust emission; 

• Information for population of the urban communities for the construction activities should be delivered 
through local radio/ TV and paper leaflets, appealing to comply with the new traffic regime during the 
construction activities at the projected locations. 

• Burning of debris from ground clearance not permitted. 

• Contractor, 

• Municipality of 
Sopishte 
(Communal 
Inspector, and 
environmental 
inspector) 

Possible noise disturbance 

as a result of outdoor 

equipment usage around 

the site 

Local/within the 

settlement 

Sopishte 

short term 

/minor 

• Whole noise protection area is residential and belong to the area with second degree of noise protection and 
the maximum allowed noise level should be 45dBA for night and 55dBA for evening and day; 

• Use of appropriate and technically functional equipment and mechanization, possessing Statement of 
Compliance for noise generation in open space below 102 dB (A); 

• 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 

• Municipality of 
Sopishte 
(Communal 
Inspector, and 
environmental 
inspector) 

The inappropriate waste 

management and not in 

time collection and 

transportation of waste 

streams 

 

Local within the 

settlement 

Sopishte 

short term/ 

major 

• Identification of the different waste types at the construction site and their classification of according the 
national List of Waste (Official Gazette no.100/05); 

• The main waste would be classified under the Waste Chapter 17 “Construction and demolition wastes 
(including excavated soil from contaminated sites)” with the waste code 17 03 02 – old asphalt, and 17 05 04 – 
Excavated soil, while small amount of solid municipal waste could be found (food, beverages), as well as 
packaging waste (paper, bottles, glass, etc.). 

• Collection and transportation of the inert and communal waste should be done by the PCE “Sopishte” from 
Sopishte, final disposal should be performed on landfill “Drisla” near Sopishte (for communal waste) and the 
officially appointed municipal dump for debris (for the inert waste). 

• If hazardous waste (motor oils, vehicle fuels) occur it 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; 

• Disposing of inert and other waste into the nearby riverbeds of Markovareka, Patiskareka, and Suvodolica is 
strictly prohibited. 

• Contractor, 

• Mayor of the 
Municipality of 
Sopishte, 

• Communal 
Inspector, and 
environmental 
inspector 

• PCE “Sopishte” 
from Sopishte 

Operation phase: Everyday use of streets in the village Rakotinci, Municipality of Sopishte 



Potential impact Impact scale Proposed mitigation measures Responsibility 

Possible environmental and 

occupational safety risks 

and health risks to local 

population as a result of 

• Increased noise from 
traffic, 

• exhausted gas emissions 
from vehicles, and 

• Waste generation  

Local/ within the 

municipality of 

Sopishte 

Long term/minor  

 

• Regular cleaning of the street and collection of communal waste by PCE “Sopishte”  

• If any hazardous waste occurs (motor oil or fuel leakage) it should be separately collected and this waste should 
be given to an authorized hazardous waste handler, 

• Planting trees near the street for elimination of dust and exhausted gas emissions from vehicles to penetrate 
into individual houses, commercial objects, elementary school, hospital 
 

• Mayor of the 
Municipality of 
Sopishte and 
technical staff 
((Communal 
Inspector, 
environment and 
civil engineer/ 
inspectors) 

• Director of the PCE 
“Sopishte” and 
technical staff 
within the PCE 

 

Table 4.4 ENVIRONMENTAL MITIGATION PLAN – Wastewater Treatment Plant (WWTP) 

Potential impact Impact scale Proposed mitigation measures Responsibility 

Preparation activities: Marking out the location for construction of WWTP in the village Rakotinci, Municipality Sopishte 

Possible adverse social 

and health impacts for 

all stakeholders in the 

construction and 

operational phase of 

WWTP due to: 

• Unsafe start of 

construction works  

• Not compliance 

with health and 

safety at work 

procedure    

• Inappropriate 

public access or 

traffic disturbance 

Local/Regional 

Long term 

term/major 

Issues to be considered in plant and process design: 

• All feasible alternative project designs should be explored to avoid or at least minimise 
physical and/or economic displacement; 

• All conditions issued by national permitting bodies need to be taken into consideration; 

• The environmental, OH&S and community safety measures proposed need to be 
incorporated in the project design; 

• The design of infrastructure objects (WWTP, pumping station, etc…) should be made in most 
environment friendly way and by implementing BAT for these types of structures; 

• Design of the technological process should provide as much use of gravity flow as possible;  

• Equipment & machines and technology selection should also include ‘energy efficiency ‘as 
selection criterion; 

• Selection of mechanical and electrical equipment with low noise level characteristics. The 
equipment and machinery installed at the proposed WWTP should meet all national noise 
regulation for max. allowed noise levels at day and night time; 

• The sufficiency of dimensioning the plant (main and auxiliary equipment); 

• Examination of the sub-processes in term of necessity for their duplication and spare parts. 
There must be at least one spare pump available for incoming water; 

• Investor and Project Main 
Design Developer 

• Main Design Supervisor 
 



Potential impact Impact scale Proposed mitigation measures Responsibility 

• Not compliance 

with working 

conditions 

prescribed in 

obtained 

construction/ 

operational permits 

- refer to the 

technology used 

• Primary treatment must be located indoors for easy maintenance and control of the odour 
nuisance; 

• Possibility to by-pass the different units during the maintenance; 

• Application of BAT for sludge treatment, transport and deposition at landfill. Spare 
equipment and double lines, enough storage place and backup plan for transporting the 
sludge are needed; 

• The efficient mixing of chemicals must be ensured and optimization of energy and chemicals 
consumption need to be considered; 

• Planning & organization of construction works should ensure minimization of leakages of 
polluted wastewater to groundwater. 

Possible adverse health 

impacts to workers, local 

population, and pupils due 

to: 

• Non-compliance 
with strict OH&S 
standards and work 
procedure – Injury 
near the proposed 
WWTP 

Local/ within 

the village 

Rakotinci/ 

Municipality of 

Sopishte 

 

Short term 

during the 

construction 

period (in total 

area of 400 m²) 

 

Significance 

/major 

➢ Provision of the information via municipality web site (http://opstinaSopishte.gov.mk/) about the 

construction activities – start and finish of work for construction of the WWTP (no need for traffic 

management);   

• Installation of Information board with general information about the projects, Contractor and 

Supervisor at the construction sites; 

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

• Setting up a Dropbox for complaints and praise in a publicly accessible place in the municipal 
administrative building of Sopishte and introducing a mechanism for feedback and response. 

➢ Preparation, approval and implementation of the OH&S Elaborate for the construction site including 

measures for prevention of COVID -19, which will contain a section on Community Health & Safety; 

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

• Ensure the appropriate marking out the construction site;    

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

• Warning tapes and signage need to 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 on the construction sites; 

• 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; 

• Contractor   

• Supervisor 

• Municipality staff (Communal 
Inspector, environment and 
civil engineer/ inspector) 

 

http://opstinasopiste.gov.mk/


Potential impact Impact scale Proposed mitigation measures Responsibility 

• 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 WWTP in the village Rakotinci, Municipality of Sopishte 

Possible impacts on 

landscape and visual 

aspects 

Local 

Long 

term/minor 

 

• Site Management Plan need to be developed before star up activities; 

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

• Minimization of the construction area as much as possible; 

• Fully clean-up of the construction site immediately after accomplishment of activities phase 
by phase; 

• 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  

• Supervisor 

Municipality of Sopishte 

(Communal Inspector, 

environment and civil inspector) 

 

 

Possible air emissions 

from the operation of the 

mechanization in the 

Municipality of Sopishte 

due to: 

Gases emissions of dust-

suspended particulates  

Local/ within 

the settlement 

Sopishte 

short term/ 

major 

• Use of standardized fuels for the mechanization and switching off engines of the mechanization when it 
is not in work, for reducing gas emissions; 

• Use of sprayers that do not contain chemicals and are on a water base – for reduction of the dust; 

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

• Stopping work or reducing the amount of construction work if register intense dust emission in order to 
determine the cause of the issue and to take measures for its elimination;  

• The speed of movement of the vehicles for transporting dig soil to a particular location should be low 
20(30) km/h;  

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

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

• Use of protection masks for workers when there is dust emission; 

• Burning of debris from ground clearance not permitted. 

• Contractor, 

• Municipality of Sopishte 
(Communal Inspector, 
environment and civil 
inspector) 

Possible noise 

disturbance as a result of 

outdoor equipment usage 

around the site 

Local/within the 

settlement 

Sopishte 

short term 

/minor 

• Whole noise protection area is residential and belong to the area with second degree of noise 
protection and the maximum allowed noise level should be 45dBA for night and 55dBA for evening and 
day; 

• Use of appropriate and technically functional equipment and mechanization, possessing Statement of 
Compliance for noise generation in open space below 102 dB (A); 

• 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 

• Municipality of Sopishte 
(Communal Inspector, and 
environment inspector) 



Potential impact Impact scale Proposed mitigation measures Responsibility 

The inappropriate waste 

management and not in 

time collection and 

transportation of waste 

streams 

 

Local within the 

settlement 

Sopishte 

short term/ 

major 

• Identification of the different waste types at the construction site and their classification of according 
the national List of Waste (Official Gazette no.100/05); 

• The main waste would be classified under the Waste Chapter 17 “Construction and demolition wastes 
(including excavated soil from contaminated sites)” with the waste code 17 03 02 – old asphalt, and 17 
05 04 – Excavated soil (and stones), while small amount of solid municipal waste could be found (food, 
beverages), as well as packaging waste (paper, bottles, glass, etc.). 

• Collection and transportation of the communal and inert waste should be done by the PCE “Sopishte” 
from Sopishte; Final disposal should be performed on landfill “Drisla” near Sopishte (for communal 
waste) and the officially appointed municipal dump for debris (for the inert waste). 

• If hazardous waste (motor oils, vehicle fuels) occur it 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; 

• Disposing of inert and other waste into the nearby riverbeds of Markovareka, Patiskareka, and 
Suvodolica is strictly prohibited. 

• Contractor, 

• Mayor of the Municipality of 
Sopishte, 

• Communal Inspector, 
environmental and civil 
inspector 

• PCE “Sopishte” from Sopishte 

Operation phase: Everyday operation of Waste Water Treatment Plant in the village Rakotinci, Municipality of Sopishte 

Possible accidents and 

injuries to the workers 

and community due to: 

- handling and 
disposal of grit 
particles, 
handling and 
disposal of 
sludge  and 
other everyday 
activities 

- Failures into the 
process  

Local  

Long 

term/major 

• Operations Manual for commissioning of the WWTP must set out essential operating and maintenance 
procedures to ensure optimum environmental management of the activity that will be performed, 

• Preparation of Emergency Plan that will address, but not be limited to the following potential events: 
treatment plant failures, effluent quality noncompliance, operator errors, natural event emergencies 
and spills or overflow; 

• Comprehensive Training (Operation, maintenance and Environmental Management of WWTP) need to 
be organized for operators. Special attention has to be paid to occupational health and training of 
workers, to avoid direct contact with wastewater and sludge; 

• The WWTP site must be fenced, notice boards need to be posted informing that entrance for 
unemployed persons is forbidden; Safeguard service must be ensured (24/7); 

• Protection personal clothes and equipment need to be provided for all operators and they need to wear 
them; 

• Adequate worker’s facilities must be built to promote appropriate occupational health and safety 
(OH&S) – toilets, rooms for changing the clothes, resting room for lunch breaks, etc. 

• Fresh water must be supplied for sanitary purposes; 

• The WWTP need to be maintained by qualified staff or sub-contracted authorised company; 

• Monitoring of process performances to be installed & used for adjustments and improvements; 

• Preventive and Maintenance Plans for the proper handling and working of the equipment and process 
units need to be developed and duly implemented; 

• Enough spare parts need to be ordered in advance to avoid failures and long out of orders; 

• Modern instrumentation and automation need to be utilized to increase the reliability and to decrease 
risks; 

• Operator of the WWTP 

• Municipality staff 

(Communal 

Inspector/Environmental 

Inspector) 

 
 
 
 
 
 



Potential impact Impact scale Proposed mitigation measures Responsibility 

• The measuring devices’ calibration must be ensured and records for calibration need to be kept; 

• Energy consumption should be monitored separately in each part of the process. 

Pollution of river if 

incoming waste water is 

not efficiently treated 

 

Regional 

Long 

term/major 

• The quality of the treated water, prior discharging to the recipient, shall comply with the quality 
prescribed in the obtained permission for discharging into the surface watercourses, issued  by the 
Ministry of the environment and physical planning, regarding the  Law on Waters (“Official Gazette of 
the Republic of Macedonia” No. 87/08, 6 / 09, 161/09, 83/10, 51/11, 44/12, 163/13, 180/14, 146/15), 
Decree on Water Classification ("Official Gazette of RM" no. 18/99), Decree on categorization of the 
watercourses, lakes, reservoirs and groundwater ("Official Gazette of RM" no. 18/99), Rulebook on 
detailed conditions for collection and treatment, the manner and terms of design, construction and 
exploitation systems and purification stations urban wastewater, as well as technical standards, 
parameters and emission standards and quality norms pre-treatment, wastewater removal and 
treatment 

• Operator of the WWTP 

• Municipality staff 

(Communal 

Inspector/Environmental 

Inspector) 

 

Improper sludge 

(generated during the 

treatment of waste 

water) and waste 

management could cause 

odour nuisance and also 

pollution of the water, 

soil etc.) 

Regional 

Long 

term/major 

• Preparing the Sludge Disposal Management Plan for removal of the sludge and grit particles (monitoring 
sludge quality, heavy-metals concentrations in sludge; identifying land for disposal taking care on the 
concentrations of heavy metals in soil where the sludge is planned to be used; restrictions on amounts 
of metals which may be added annually to the land).  

• The frequency for sludge analysis with sampling and analysis methods (soil sampling, sludge sampling 
and methods for analysis) should also be defined into the Sludge Disposal Management Plan. 

• Handling of the sludge has to be in compliance with the national standards, stipulated in the Law on 
Waters (“Official Gazette of the Republic of Macedonia” No. 87/08, 6 / 09, 161/09, 83/10, 51/11, 44/12, 
163/13, 180/14, 146/15) and Rulebook on the manner and procedure for use of the sludge, the 
maximum values of the concentrations of heavy metals in the soil that is used sludge, values of 
concentrations of heavy metals in sludge, in accordance with its purpose and the maximum annual 
quantities of heavy metals that may be entered in the soil ("Official Gazette of RM" No. 73/11) 

• Operator of the WWTP 

• Municipality staff 

(Communal 

Inspector/Environmental 

Inspector) 

 

Odour may create some 

level of nuisance, during 

operation from ponds 

and the sludge removal (if 

WWTP does not function 

well, the sludge can emit 

strong odour). Odour 

from a WWTP is caused 

by the presence of one or 

more compounds in 

sewage (sulphides, 

mercaptans, disulphate 

and volatile fatty acids 

 • Transportation of the sludge has to be done in closed tankers for avoiding of the odor nuisance. 
Spillages have to be avoided during loading, transportation and unloading of the sludge; 

• The control the odour sources and to avoid storing dewatering sludge in the plant; 

• To plant greenbelt around the plant; 

• Possible hazardous waste from the WWTP laboratory should be collected separately and packaging, 
labelling and transportation should be organized as for “hazardous waste” by authorized company; 

• The measures for avoidance and minimization of impact from the corrosive and toxic gases need to be 
applied (inspection of potential sources, implementation of the emergency response plans if the 
accident occurs, the hydrogen sulphide could be reduced by local ventilation system, etc.); 

• Operator of the WWTP 

• Municipality staff 

(Communal 

Inspector/Environmental 

Inspector) 

 



Potential impact Impact scale Proposed mitigation measures Responsibility 

are responsible for the 

odour).   

 

Table 4. 5 ENVIRONMENTAL MONITORING PLAN for construction of wastewater pipeline for village Rakotinci 

What 

parameter to be 

monitored? 

Where 

is the parameter 

to be 

monitored? 

How 

is the 

parameter 

monitored? 

When 

is the parameter 

monitored (frequency of 

measurement)? 

Why 

is the parameter 

monitored? 

Cost Responsibility 

Construction  Operations Construction of 

street/ Procurement 

of new communal 

service vehicles 

Operations of 

the street/ 

communal 

service 

vehicles  

Project stage: Preparation activities/ Startup of the construction work (site cleanup, and marking out the route for construction of wastewater pipeline in village Rakotinci, 

Municipality of Sopishte 

The safety protection 

measures applied for the 

workers, local population 

and pupils. Accessible 

roads to households, 

hospital and commercial 

objects provided  

Measures for 

prevention against 

Covid-19 are respected 

and implemented 

On the 

construction site 

in village 

Rakotinci 

(Rudina), 

Municipality of 

Sopishte 

Visual checks  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  

Supervisor 

Communal 

Inspector at the 

Municipality of 

Sopishte 

 

Project stage: Construction of wastewater pipeline in village Rakotinci, Municipality of Sopishte 

Prepared Traffic 

Management Plan and 

assurance of safety traffic 

flow through the village 

Rakotinci, municipality 

Sopishteand provided 

access roads to 

Elementary school, 

churches, market and 

households   

On the site Visual 

monitoring 

During the working day  To ensure the good 

traffic flow through 

the village Rakotinci, 

Municipality Sopishte 

  Contractor  

Supervisor 

Communal 

Inspector at the 

Municipality of 

Sopishte 

 



What 

parameter to be 

monitored? 

Where 

is the parameter 

to be 

monitored? 

How 

is the 

parameter 

monitored? 

When 

is the parameter 

monitored (frequency of 

measurement)? 

Why 

is the parameter 

monitored? 

Cost Responsibility 

Construction  Operations Construction of 

street/ Procurement 

of new communal 

service vehicles 

Operations of 

the street/ 

communal 

service 

vehicles  

Compulsory separation of 

hazardous from non-

hazardous waste and 

proper management of 

both types separately 

At the     

construction site 

Visual 

inspections 

and reporting 

to municipal 

authorized 

persons 

During the project 

activities 

To avoid the disposal 

of hazardous waste 

at the landfill 

“Drisla”, and 

Municipal dump for 

inert waste within 

the Municipality of 

Sopishte. 

  Contractor  

Supervision 

Communal 

Inspector  

 

Collection, transport and 

final disposal of the waste 

 

At the location Visual 

monitoring and 

review of 

transport 

evident lists 

After collecting and 

transporting waste 

Do not leave the 

waste on the spot to 

avoid the impact on 

the environment and 

health of the local 

population. Ensure 

proper waste 

management. 

  Contractor 

Supervision 

Communal 

Inspector 

 

Preserved water courses Near the project 

site (20m - north 

of the location of 

foreseen 

wastewater 

treatment plant) 

Visual checks 

of the 

Suvodolica 

riverbed / 

records for 

visual 

inspections  

During the project 

activities (once a week) 

In order to prevent 

additional pollution 

of the riverbed 

   Contractor 

 Supervision 

Communal 

Inspector 

 

Noise level  At construction 

site/ near the 

elementary 

school, and near 

the both 

churches 

Monitoring of 

the noise levels 

dB (А) with 

appropriate 

monitoring 

devices 

During the work peaks / 

if construction work is 

performing during the 

school period 

monitoring of noise level 

should be done near the 

hospital and upon public 

complaints 

To ensure noise level 

limits according 

regulation. Noise 

should not exceed 

45dBA for night and 

55dBA for evening 

and day 

  Contractor  

Authorized 

Company for 

performing noise 

levels 

measurements sub-

contracted by the 

Contractor – Bidder 

 



 

Table 4.6 Environmental Monitoring Plan for construction of small-scale Waste Water Treatment Plant in the village Rakotinci 

What  

parameter is to be 

monitored? 

Where 

is the parameter 

to be monitored? 

How 

is the parameter 

to be monitored/ 

type of monitoring 

equipment? 

When 

is the parameter to be 

monitored -frequency 

of measurement or 

continuous? 

Why 

is the parameter 

to be monitored 

(optional)? 

Cost Responsibility 

install operate install operate 

Project Phase: Design of the WWTP for settlement Rakotinci 

The Main Design of 

the Project for 

Construction of 

WWTP including the 

implementation of 

environmental, OH&S 

and community 

measures proposed  

Through the 

documentation 

 

During the revision 

phase 

Before issuing all 

necessary permitting 

documents for 

construction of 

WWTP  

To minimize the 

negative 

environmental 

(pollution of 

surface waters, 

high adverse 

impacts to human 

health, high 

energy 

consumption, 

high noise level, 

etc.) OH&S and 

community safety   

 

 Municipality 

and Project 

Developers  

 

Project Phase: Construction of the WWTP for settlement Rakotinci 



What  

parameter is to be 

monitored? 

Where 

is the parameter 

to be monitored? 

How 

is the parameter 

to be monitored/ 

type of monitoring 

equipment? 

When 

is the parameter to be 

monitored -frequency 

of measurement or 

continuous? 

Why 

is the parameter 

to be monitored 

(optional)? 

Cost Responsibility 

install operate install operate 

Air pollution  

- dust  

- pollutant substances 

due to the 

combustion of fuel 

from construction 

machinery and 

vehicles 

At construction/ 

site/around site 

Visual monitoring 

 

Monitoring by 

adequate 

monitoring 

devices 

Regularly during work 

activities (for 

preparation on site 

and construction 

phase) through site 

visits, once per 

month, in accordance 

with established time 

schedule  

To avoid and 

minimize the dust 

concentration 

into the air and to 

minimize the 

health risks for 

the workers and 

surrounding 

community 

 

Covered by 

construction 

budget 

 Contractor 

Supervisor 

Local municipal 

environmental 

authorities 

Collection and 

disposal of solid 

wastes 

At construction/ 

site/around site 

Visual monitoring 

and reviewing the 

transportation and 

disposal lists from 

the sub-contractor 

Review the 

documentation- 

identification of 

the waste type 

according to the 

List of Waste 

Types (Official 

Gazette No. 

100/05) 

Regularly during work 

activities through site 

visits, in accordance 

with established time 

schedule  

In order to 

identify if the 

environment 

requirements are 

relevantly 

maintained 

Protection of soil, 

surface and 

ground water, 

visual aspect 

 Covered by 

construction 

budget 

 Contractor 

Supervisor 

Authorized 

Contractor for 

collection and 

transportation 

of waste 

Local municipal 

environmental 

authorities 



What  

parameter is to be 

monitored? 

Where 

is the parameter 

to be monitored? 

How 

is the parameter 

to be monitored/ 

type of monitoring 

equipment? 

When 

is the parameter to be 

monitored -frequency 

of measurement or 

continuous? 

Why 

is the parameter 

to be monitored 

(optional)? 

Cost Responsibility 

install operate install operate 

Leaks/spills/of fuel, 

lubricant 

At construction/ 

site/around site 

and through 

documentation 

Visual monitoring, 

analysis of 

documentation 

Regularly during work 

activities, in 

accordance with 

established time 

schedule within the 

relevant Law 

Regulation 

In order to 

identify if the 

environment 

requirements are 

relevantly 

maintained 

 Covered by 

construction 

budget 

 Contractor 

Supervisor 

Local municipal 

environmental 

authorities 

The safety protection 

measures applied on 

site 

On the 

construction site, 

around site 

Visual monitoring 

Review the 

documentation 

Regularly during work 

activities through site 

visits, in accordance 

with established time 

schedule within the 

relevant regulation 

To prevent health 

and safety risks 

Protection of the 

environment, 

worker, 

passengers and 

employee of the 

terminal, and 

material wealth 

 Covered by 

construction 

budget 

 Contractor 

Supervisor 

Local municipal 

environmental 

authorities 

Project Phase: Operation / Maintenance 



What  

parameter is to be 

monitored? 

Where 

is the parameter 

to be monitored? 

How 

is the parameter 

to be monitored/ 

type of monitoring 

equipment? 

When 

is the parameter to be 

monitored -frequency 

of measurement or 

continuous? 

Why 

is the parameter 

to be monitored 

(optional)? 

Cost Responsibility 

install operate install operate 

Occupational Health 

and Safety (including 

measures against 

Covid-19) and 

Community safety 

On site, around 

site 

Visual monitoring 

Review the 

documentation 

and permits issued 

by the relevant 

body   

Continuously during 

operational phase 

To prevent health 

and safety risks. 

Protection of the 

environment, 

workers and 

employee as well 

as to the 

surrounding 

community 

 Covered by 

operational 

costs 

 Operator 

Ministry of 

labour and 

social aspects 

State Labour 

Inspectorate 

Local municipal 

environmental 

authorities 

Quality of waste 

water and treated 

wastewater 

(BOD5, COD, TSS, 

nitrogen, 

phosphorus, and 

other parameters 

prescribed in the 

permits for 

discharging issued by 

the MOEPP) 

Before inlet in the 

WWWP and 

before 

discharging in the 

channel for 

collection of the 

atmospheric 

water  

Usual sampling 

and Laboratory for 

physical-chemical 

analysis in 

accordance 

monitoring 

manuals and 

introduced 

methodologies. 

Twice a year (spring, 

winter) 

To assess the 

operation of the 

device 

 Covered by 

operational 

costs 

 Operator 

Ministry of 

Environment 

and Physical 

Planning  

Municipal 

Environmental 

Inspection. 



What  

parameter is to be 

monitored? 

Where 

is the parameter 

to be monitored? 

How 

is the parameter 

to be monitored/ 

type of monitoring 

equipment? 

When 

is the parameter to be 

monitored -frequency 

of measurement or 

continuous? 

Why 

is the parameter 

to be monitored 

(optional)? 

Cost Responsibility 

install operate install operate 

Water quality – 

recipient surface 

waters 

(BOD5, COD, TSS, 

nitrogen, 

phosphorus, and 

other parameters 

proposed in the 

permits for 

discharging issued by 

the MOEPP) 

 

River - recipient, 

before the place 

of discharging the 

treated waste 

water, on the 

place of 

discharging, after    

the place of 

discharging (3 

sampling points). 

Laboratory 

equipment for 

physical-chemical 

analysis in 

accordance 

monitoring 

manuals and 

introduced 

methodologies in 

the permits issued 

by the MOEPP. 

12 samples taken at 

regular intervals 

during the first year, 4 

samples in the 

coming years, if it is 

shown that the water 

complies with the 

provisions of the 

Rulebook on the 

methodology, 

reference methods of 

measurement, 

method and waste 

water monitoring 

parameters, including 

the sludge from the 

treatment of urban 

waste water ("Official 

Gazette of RM" 

no.108/11) 

Protection of 

water quality in 

the river, 

protection of the 

downstream 

sensitive areas 

and health of 

people 

   Operator/ 

Administration 

Ministry of 

Environment 

and Physical 

Planning,  

Hydro-

meteorological 

Administration   

Municipal 

Environmental 

Inspection  

Local municipal 

environmental 

authorities 



What  

parameter is to be 

monitored? 

Where 

is the parameter 

to be monitored? 

How 

is the parameter 

to be monitored/ 

type of monitoring 

equipment? 

When 

is the parameter to be 

monitored -frequency 

of measurement or 

continuous? 

Why 

is the parameter 

to be monitored 

(optional)? 

Cost Responsibility 

install operate install operate 

Sludge 

For analyzing the 

quality of the sludge 

and its eventual 

further use for 

agricultural land the 

following parameters 

should be analyzed 

(according the 

national legislation 

and EU Directive on 

the protection of the 

environment, and in 

particular of the soil, 

when sewage sludge 

is used in agriculture 

86/278/EEC): 

Heavy metals: Pb, Cd, 

Cr, CU, Ni, Zn, Hg 

Dry matter, organic 

matter, pH value; 

nitrogen and 

phosphorus 

On site Visual inspection 

Review the 

documentation for 

sludge 

management 

(according the 

Sludge Disposal 

Management 

Plan)  

Laboratory testing 

of the sludge 

quality  

Sludge Disposal 

Management Plan 

need to be developed 

prior to the 

commissioning of the 

WWTP plant to detail 

for removal of the 

sludge. 

The monitoring of the 

sludge should be in 

compliance with the 

national regulation 

 

Protection of soil, 

surface and 

ground water and 

health of people 

 

 Covered by 

operational 

costs 

 Operator 

Ministry of 

Environment 

and Physical 

Planning  

Municipal 

Environmental 

Inspection 

Accredited 

Laboratories 



What  

parameter is to be 

monitored? 

Where 

is the parameter 

to be monitored? 

How 

is the parameter 

to be monitored/ 

type of monitoring 

equipment? 

When 

is the parameter to be 

monitored -frequency 

of measurement or 

continuous? 

Why 

is the parameter 

to be monitored 

(optional)? 

Cost Responsibility 

install operate install operate 

Odour On site, around 

site 

Sense of smell,  At the beginning of 

work, everyday 

Minimization of 

nuisance of the 

local people 

   Operator/ 

Ministry of 

Environment 

and Physical 

Planning  

Municipal 

Environmental 

Inspection 

 



5. TEHNICAL ASPECTS 

5.1. Description 
The project envisages construction of a complete sewage system consisted of sewerage reticulation 

(pipelines and revision manholes) as well as wastewater treatment plant type SBR 1500. The discharge 

of treated wastewaters from village Rakotinci is planned to be disposed of at the intended recipient, 

which is a mostly dry valley, or with a small stream in spring periods named Suvodolica valley stream. 

The complete sewage system that is subject to construction is part of the planned detailed urban plan 

– infrastructure. Subject of our project appraisal document is only phase I, consisted of 7 alignments 

(part of branch 1, part of branch 2, branches 8, 9, 10, 11 and 12) with various lengths ranging from 

72.30m to 544.11m, with a total length of 1,414.16m and wastewater treatment plant SBR1500. 

The pre-made base layouts and documentation that was used in the designing phase of the local 

streets and street sections that are the subject of this project were:  

✔ Project task (developed and issued from municipality Sopishte);  

✔ Sketch from Detail Urban plan documentation / Infrastructural plan;  

✔ Updated geodetic layout base 1:1000;  

✔ Field reconnaissance and notifying and confirming of the spatial limitations 

✔ Data obtained during field visit;  

✔ Applicable Laws and rulebooks for designing this kind of facilities, under the legislation in the 

Republic of Macedonia;  

Based on the law for construction and total submitted documentation for construction, the 

construction license for infrastructure was obtained. The license was issued and legally approved upon 

submitted documentation:  

✔ proofs of ownership (property certificate), 

✔ updated geodetic layout elaborates 

✔ urban plan sketches 

✔ main designs –construction of sewage system by DOO "Prima Inz" Skopje 

✔ Audits of the main designs prepared by DOOEL " BILD. " Skopje 

✔ opinion from institutions (EVN Macedonia KEC Ohrid, Telekom, local water company, and 

others) 

✔ approved elaborates for the protection of the environment 

Designs and documentation for the construction of sewage systems follow the configuration of the 

terrain, the spatial limitation of this field, and the available data for existing and planned infrastructure 

facilities. The technical documentation is following the laws and regulations in the area of design, 

urban planning, and the applicable standards for the construction of infrastructural objects. 

1.5. Construction on the complete sewage system for village Rakotinci at the 

municipality of Sopishte 

The subject project foresees the construction of a complete sewerage system consisted of sewage 

reticulation (sewage pipelines and manholes) and wastewater treatment plant SBR 1500. The project 

design sewage reticulation consists of three basic sewage pipelines and manholes across the three 

main village traffic arteries streets; alignment 1, alignment 2, and alignment 3 forming a core of the 

drainage. On these main alignments are connected consumers from both sides of the main streets 



passing through the center of the village and 14 other smaller alignments that are flowing within the 

three main pipeline alignments, forming complete engagement of all consumers in the settlement 

village Rakotinci. 

 

Figure 5. 1 Phase I (MSIP2 project subject) v.s 3 phases together (complete project) 

Source: Design for construction of sewerage system at village Rakotinci in municipality Sopishte 

It is very important to note and distinguish that the subject of our project appraisal document is only 

phase I, consisted of 7 alignments (part of branch 1, part of branch 2, branches 8, 9, 10, 11 and 12) 

with various lengths ranging from 72.30m to 544.11m, with a total length of 1414.16m and 

wastewater treatment plant SBR1500. 

As we have been told from the municipal representatives the other two phases are already applied 

and approved by the Ministry for transport and communications but are pending phase one loan 

approval and contract signing with the Ministry of finance.   

Polypropylene pipes ø 250 mm are adopted along the entire length as pipes with minimum dimensions 

for this type of facility. Conducted hydraulic calculations show that pipelines with minimal dimensions 

can receive significantly larger amounts of wastewater. The sewage system consists of connected 

drainage pipelines on which revision manholes are placed at a distance of 20 - 50 (60) m. for the most 

part placed on horizontal and vertical violations, as well as in places of merging two or more channels. 

Longitudinal falls within the permitted limits are envisaged along the route. They are obtained from 



the conditions that the sewage pipelines mainly follow the natural slopes on the ground. In places 

where falls are greater than the maximum cascade, manholes are used. 

Hydraulic calculations for sewage designing are carried out regularly of water needs obtained by 

processing statistical data. Knowing the spreading of the village, as well as the planned development, 

even distribution of drainage quantities of water along the entire length of sewage pipelines has been 

done. Pipeline network dimensioning is performed based on the resulting flow volumes of water. The 

sizing is done with the assumption of even flow in covered channels without pressure. When choosing 

the profile of the pipelines, the following determinations are considered as criteria: - Minimum 

diameter 250 mm. - Maximum charge 65% - Minimal gradients are conditioned by the ratio imin. = 1 

/ D - Maximum gradients are conditioned by the ratio image = 10x (1 / D), and in some places where 

speeds allow, the maximum drop is limited to the image = 6%. - Minimum allowed speeds in the 

pipelines Vmin. = 0.50 m / sec. - Maximum allowed speeds in the pipelines Intake = 5.00 m / sec 

Typical facilities that provide normal function and protection during the operation of the sewage 

pipeline are provided along the entire length of the sewer network. These facilities are: revision and 

cascade manholes, concrete blocks for insurance of pipeline under roads and under watercourses, 

outlets, etc.  

- Revision Manholes: The sewage system consists of drainage pipes ø250mm. Those revision manholes 

are placed at a distance of 20 - 50 (60) m. Revision manholes are used to audit and maintain 

wastewater pipeline networks. For the most part, they are set on horizontal and vertical fractures, as 

well as at joints of two or more channels. Rotomont manholes OD1000 from PE-HM prefabricated are 

provided elements with finished cone, bottom with a performed half-round gutter for PP pipes, and 

internal stairs. In the parts where cascading manholes are provided, the cascade is overcome by 

placing a tangent cone OD 100, set at the appropriate height. 

 



 

Figure 5. 2 Revision manholes and tangential cone for cascade manholes 

 - Concrete protection blocks. They are intended for protecting the pipelines when crossing the road, 

or watercourse, to protect the pipelines from possible damage and displacement. They are provided 

in a rectangular, made of concrete MB 20, as a whole trench width and variable length, depending on 

the need for protection. 

 

Figure 5. 3 Concrete protection blocks 
Source: Design for construction of sewerage system at village Rakotinci in municipality Sopishte 

- Outfall sewer, for controlled discharge of treated water from the treatment plant station, envisages 

construction of an outlet of concrete and stone parts. The discharges are mainly performed with a 

protection cover end but given the small size of the exhaust pipe ø250 mm, in the specific case frog 

protection cover is not provided. 

 
Figure 5. 4 Outfall sewer 

Source: Design for construction of sewerage system at village Rakotinci in municipality Sopishte 



1.6. Wastewater treatment plant (WWTP) SBR 1500 

For regulation of communal wastewater in the village of Rakotinci, the Municipality of Sopishte 

envisages construction of a separate system of communal wastewater and construction of a 

wastewater treatment plant (hereinafter WWTP - SBR 1500).  

 This reception area covers the area of the village of Rakotinci in the Municipality Sopishte which is 

located in the central part of the Municipality. The wastewater from the sewer network moves 

gravitationally to the intended location for the treatment plant. The number of inhabitants of this 

reception area increased by the growth rate of the population for 30 years is 1500 inhabitants. Hence, 

construction of WWTP - SBR 1500 is envisaged for covering this area, whereas the valley appears as a 

recipient of catchment waters from the surrounding hills. With the construction of a separate drainage 

system for communal wastewater and WWTP - SBR 1500, the treatment plant will be designed for the 

treatment of municipal wastewaters, without a load of industrial waters. The required quality of the 

effluent must meet the effluent standards set out by the EU for urban wastewater (91/271 / EEC, 

98/15 / EC), for sensitive areas.  Based on the hydraulic calculations, the hydraulic sizing of the WWTP 

- SBR 1500 is performed, according to the following input parameters, the number of inhabitants and 

water supply norm, which are the basic input parameters required for the dimensioning of treatment 

plants. The number of inhabitants WWTP = 1500 equivalent inhabitants, Water supply norm, ie 

drainage norm is Qo = 270 (l / day / h); Hydraulic sizing of treatment plants The drainage norm for 

daily water consumption per equivalent resident Qo = 270 l / day and the amount of infiltrated water 

in the collector system, it is necessary to install a container type of treatment plant made of reinforced 

plasterboard vessels for 1500 equivalent inhabitants i.e. with a capacity of 225 m3 / day which works 

on the principle of SBR technology.  

The treatment plant is made of reinforced polyester containers following EU 305/2011, SIST EN 12255-

1: 2002, SIST EN 12255-4: 2002 SIST EN 12255-6: 2002, DIN 18820, SIST EN 976-1: 1997, SIST EN 12255- 

10: 2001, SIST EN 12255-11: 2001, SIST EN 12255-12: 2001. Reinforced polyester dishes are resistant 

to temperature, chemicals have a long life, lightweight, are easy to install, and have minimal 

maintenance costs. WWTP - SBR 1500 is equipped with inlets that serve to control the work and access 

to the built-in equipment, i.e. for possible extraction of the equipment. They are closed with 

lightweight covers that rise above the elevation of the finally arranged terrain. 



 
Figure 5. 5 Layout WWTP 

Source: Design for construction of sewerage system at village Rakotinci in municipality Sopishte 

Technical parameters of WWTP – SBR 1500 like reservoir dimensions, capacity per liter, installed 

power; daily consumption, etc. are given in detail in the project design. 

Sequencing Batch Reactors (SBR) The SB reactor is an activated sludge system in which both aeration 

and clarification steps take place in the reactor itself. Sedimentation occurs when air and mixers are 

switched off when the purified water outlet valve is closed. Discrete cycles are applied at 

predetermined time intervals, with the active sludge remaining in the reactor during all cycles. In 

conventional systems, there are five steps to be performed: charging, reacting, settling, discharging, 

and steady state. Due to the nature of the process, supply leveling, and multiple reactors must be 

provided to eliminate continuous operation. Mixing and aeration are provided by equipment that is 

similar to continuous flow plants. Specially designed valves are necessary for efficient drainage of 

treated water. The system with periodic cycles and prolonged aeration allows the influent to be 

continuously carried into the reactor in all cycles, but the effluent is removed periodically.  

Description the wastewater treatment plant WWTP SBR 1500 

Components WWTP - SBR 1500 is composed of the following technological parts: 

1. Acceptable revision manhole 2. Mechanical grabs 3. Mechanical pre-cleaning 4. Collector 

pool 5. SBR reactor 3 pcs 6. Measuring manhole 7. Sludge collector 8. Object 

 

 

 

 



 

Figure 5. 6 Technological scheme 
Source: Design for construction of sewerage system at village Rakotinci in municipality Sopishte 

Wastewaters from the main collector through a drain revision manhole are brought to the channel 

pipe with mechanical grabs that have a perforation of up to 6 mm and that is intended to remove it 

solid and coarse waste and through a funnel on which a pipe is mounted, the waste transport to a 

typical container. Thus, purified wastewater without solid and coarse flows into the sand trap box and 

the oil trap filter i.e. in the part for mechanical pre-cleaning where at the bottom of the reservoir 

heavier particles accumulate and fat accumulates in the oil trap. Wastewater without coarse particles, 

sand, and grease gravitationally flows into the assembly pool where wastewater is retained for a while. 

A pump is installed in the assembly pool, which pumps water into the SBR reactor. The process of 

water purification in the SBR reactor takes place in phases, i.e. in cycles: filling, mixing, aeration, 

sedimentation, and discharge of the purified water. The whole procedure takes place in a cyclical 

order. For the needs of aeration of the bottom of the SBR reactors are mounted diffusers through 

which a compressor is introduced. Compressed air in SBR reactors is introduced using a compressor 

station, and probes for oxygen control the air supply to the reactors. To prevent the deposition of 

activated sludge, SBR reactors are installed with an electric mixer - mixer with an option for installation 

of an electrocoagulation mixer. After treatment, treated water through decanters that are built-in SBR 

reactors are poured into an outlet-measuring manhole made of reinforced polyester. The measuring 

manhole allows measuring the quantities of the treated wastewater as well as a place where a sample 

can be taken for analysis and verification of plant operation. Sludge line SBR reactors are fitted with 

pumps that pump out excess activated sludge in the sludge collector where excess sludge is 

concentrated. When excess sludge is separated from the swamp will fill the entire volume of the 

sludge collector, an authorized company pumps the sludge. 



The work, i.e. the operation of the individual segments of the WWTP equipment is fully automated. 

The device is operated via a steering wheel unit with appropriate software and a surveillance system. 

The steering unit, surveillance system, and measuring equipment have insight into the overall 

operation of the equipment as well as the current operation of the individual segments of the 

equipment.  

For the main project, separate static design was made from “Vorting solutions“ DOO and as 

construction law demands it was also approved by the Institute for earthquake engineering and 

seismology. This project elaborates wastewater treatment plant fundament, reinforce anchors, etc. 

 
Figure 5. 7 Reinforcement plan 

Source: Static Design for construction of sewerage system  at village Rakotinci in municipality Sopishte 

An engineering-geological-geotechnical report was prepared and the basic physical-mechanical and 

deformable characteristics of the soil were determined, where the foundation of the treatment plant 

will be performed. The undertaken geotechnical investigations aimed to determine the lithological 

composition of the soil layers by depth, i.e. to determine the field conditions for the construction of 

the facility, to determine the groundwater level (if any). To determine the deformable characteristics 

of the soil, and all other data for the most optimal foundation as well as the functionality and stability 

of the facility during construction and operation.  

 
Figure 5. 8 Soil improvement layer  width 

Source: Geotechnical elaborate for sewerage system at village Rakotinci in municipality Sopishte 



Due to the relatively low load-bearing capacity of the represented soil materials, it is proposed to 

replace  the material with well-granulated gravel or crushed material with a thickness of at least 0.6 

m with good load-bearing characteristics that meets the conditions for such purpose and to reach 

Mv=40Mpa value of compactness. 

The location should be fenced around all perimeter, type, and height, according to the project design. 

The entrance to the WWTP location should be provided with two-part gates made of metal profiles 7 

x 7 cm, which is paint-coated against corrosion, with special openings for vehicles and people. The 

doors are 5.0 m high, 2.0 m high, the fence will be made of metal profiles 7 x 7 cm in height up to 2.0 

m and placed every 3.0 m, paint-coated against corrosion and galvanized net up to 2.0 m high. 

 
Figure 5. 9 Site fence and protection 

Source: Design for construction of sewerage system at village Rakotinci in municipality Sopishte 

1.7. Alternative solutions 

The lack of sufficient financial resources for the complete construction of sewerage infrastructure 

facilities is the main reason why engineers in the municipality and the project design team consider 

that there is no alternative solution other than the construction of sewage in three construction 

phases.  

One of the solutions is to completely build and construct the infrastructure sewage network with 

wastewater treatment plant, with the simultaneous setting of street lighting, construction of storm 

water drainage with full line until recipient, construction of streets with full width after sewage works. 

However, this decision was rejected as inappropriate by the municipal authorities because the 

simultaneous resolution of the entire infrastructure necessary for the quality functioning of the roads, 

water, and sewage network in all settlements belonging to the municipality is an overwhelming 

financial investment for the municipality. 

An alternative option is the construction and implementation of activities by parts up to complete 

construction of quality infrastructure. 

1.8. Conclusion and recommendations 

The project covers the construction of the complete sewage system in the village of Rakotinci and it is 

in line with the existing positive regulations and standards in the country. The project is part of the 

infrastructure project of the settlement Rakotinci in the municipality Sopishte. During the preparation 

of project documentation, updated geodetic layer base plan, reconnaissance of the terrain, and 

determination of the spatial limitations of the location were used. The technical design is in line with 

the positive regulation, i.e. all applicable laws, secondary legislation, and civil engineering and urban-

planning standards in the area of sewage works, streets, and stormwater systems. The various benefits 

of the implementation of the project are elaborated in the subsequent chapters of the PAD 



The decision on borrowing from the MSIP2 project was made based on the opportunities offered by 

MSIP2 through the award of a sub-loan, as a credit line with favorable conditions. The financial 

situation of the Municipality of Sopishte allows using this credit line for Phase I of the project. The fact 

that the borrowing is done through the Ministry of Finance is of particular importance for the project. 

The Municipality of Sopishte meets all the conditions necessary for using MSIP II funds.  

Before the start and during construction works, the project implementation should follow certain rules 

and recommendation, such as: 

● Preparation of instructions for handling and maintenance of the equipment in three copies, 

handing over certificates and guarantee sheets for the installed equipment and materials,  

● Participation in the technical acceptance and other activities necessary for the normal 

operation of the equipment.  

● Commissioning of the plant, measurement and regulation, and adjustment of the operating 

parameters of the plant by preparing an elaborate for the performed measurements. Trial 

operation of the plant by proving the parameters in the form of analysis and minutes  

● Training of staff for operation and maintenance of the plant  

● Marking of installations, signboards, directions, etc.  

● Used materials have to be standardized, certified, and satisfying quality according to MKD 

norms and regulations  

● The contractor has to follow the monitoring and mitigation environmental impact plan.  

● The contractor has to prove that supplied materials (reinforce, concrete parts, manhole etc.) 

are produced from companies with a license for integrated pollution prevention and control, 

under the law for environmental protection. 

● The contractor has to prepare a project for preliminary works and elaborate for occupational 

health and safety in everything according to state construction law. 

● The contractor has to have an informative table installed at the construction site, with a 

detailed main project generality (investor, designer, audit, supervision etc.)   

● The contractor must have the traffic elaborate for a temporary traffic regime applied and 

approved by the local traffic police department and follows during construction. 

The contractor has to provide a detailed time-schedule for construction works. Based on referred 

works, previous contractor experience, equipment possession, a working period of the year it has to 

be from 6 but should not exceed 9 months construction period. 

6. FINANCIAL ANALYSIS 
The purpose of this chapter is to confirm that an adequate financing exists to cover expenses during 

the investment phase of the project and ensure that the funds will be available as needed during the 

operational phase of the project to cover the operating and maintenance costs and debt repayment.  

To assess the profitability of this project, the financial analysis section of the project appraisal 

document will present following information: 

• Project Investment cost; 

• Repayment obligation and schedule of MSIP2 loans; 

• Project related accounts information; 

• Analysis of the financial feasibility of the project; 

• Projections of revenues from the project; 

• Project Operation and Maintenance Cost; and 



• Results from project financial feasibility analysis, expressed through Internal Rate of Return 

and Net Present Value. 

6.1. Cost analysis 

The project envisages the construction of the complete sewerage system, consisted of 6045m length 

sewerage reticulation (sewage pipelines and manholes) and wastewater treatment plant for village 

Rakotinci at municipality Sopishte. Our part is only project PHASE I consisted of 7 alignments with 

various lengths ranging from 72.30m to 544.11m, with a total length of 1,414.16m and wastewater 

treatment plant. According to the Municipality there are 200 residential households and 143 weekend 

houses which will be able to connect to the sewage network. 

 The total estimated investment costs amount to MKD 14,496,684 (Euro 235,718) including VAT. The 

project costs will be fully covered by the MSIP 2 loan. 

The table below shows the distribution of costs for each phase of construction activity. Analyzed by 

phases of construction, most of the investment costs (77,57%) are for installation works, followed by 

earth works (14,51%), preparatory works (6,15%) and concrete works (1,77%). 

Table 6. 1 Investment costs breakdown by type of activity (Denar) 
Item Amount VAT Total amount Share 

Preparatory work 755.680 136.022 891.702 6,15 

Earth works 1.782.858 320.914 2.103.772 14,51 

Concrete works 217.050 39.069 256.119 1,77 

Installation works 9.529.737 1.715.353 11.245.090 77,57 

Total (MKD) 12.285.325 2.211.359 14.496.684 100,00 

Total (Euro)  199.761 35.957 235.718   

Source: Projects’ technical documentation & municipality data 

It is assumed that construction works will last approximately 9 months and 2 months for procurement 

and concluding a contract with the company that will perform the sewerage system, which means that 

all the above-mentioned investment costs will be carried out during 2021 and in Q1 of 2022. 

Loan repayment 

The assumptions for the investment plan are that the loan represents 100% of the investment costs, 

that the interest rate will be of 3% p.a. carried out on the 12 years of the loan and that the payments 

will be annually equally split up between the 9 years after the 3 years of grace period and the 

repayment will start in 2025. The payments are envisaged to be done semi-annually. The proposed 

amount of the loan is Denar 14,496,684 (Euro 235,718). 

Table 6. 2 Calculation of the annual capital repayment 

Loan repayment Unit Values 

Amount of loan (Denar) Denar 14,496,684 

Interest rate % 3 

Duration of loan Years 12 

Grace Period Years 3 

Annual Payment Denar 1,610,743 

Annual Payment Euro 26,191 

Semi-annual payment Denar 805,371 

Semi-annual payment Euro 13,095 

Source: Own calculations based on the data received by the municipality 

 

 



Table 6. 3 Amortization plan 

Year Interests 
Capital 

repayment 
Capital repayment + 

Interest 

1 434,901   434,901 

2 434,901   434,901 

3 434,901   434,901 

4 423,939 1,610,743 2,034,682 

5 380,449 1,610,743 1,991,192 

6 336,959 1,610,743 1,947,702 

7 294,303 1,610,743 1,905,046 

8 249,978 1,610,743 1,860,721 

9 206,488 1,610,743 1,817,231 

10 162,998 1,610,743 1,773,741 

11 119,866 1,610,743 1,730,609 

12 76,018 1,610,740 1,686,758 

Total 3,555,700 14,496,684 18,052,384 

Source.Own calculation 

6.3. Financial Analysis of Municipal Capacity to Service Debt 
The assessment of the financial capacity of the Municipality to service the forthcoming debt is done 

based on municipal financial data for the period 2018-2020.  

Table 6. 4 Review of revenues and expenditures 

Account Item 

2020 2019 2018 Average 

Amount in 
MKD 

Amount in 
MKD 

Amount in 
MKD 

Amount in 
MKD 

71 Tax revenues 18.892.404 18.892.404 21.715.280 19.833.363 

72 Non tax revenues 621.817 621.817 848.432 697.355 

74 Transfer and donations 24.158.144 25.143.387 62.901.975 37.401.169 

  Total operating revenues 43.672.365 44.657.608 85.465.687 57.931.887 

  

40 
Salaries and allowance for 
employees 

15.317.000 13.028.217 13.078.970 13.808.062 

41 Undefined expenditures 294.960 194.003 254.700 247.888 

42 Goods and services 11.160.795 10.770.571 13.631.359 11.854.242 

46 Subsidies and transfers 17.385.926 21.479.430 25.634.287 21.499.881 

47 Social transfers 73.740 59.000 57.000 63.247 

  Total operating expenditures 44.232.421 45.531.221 52.656.316 47.473.319 

  

  Net operating surplus -560.056 -873.613 32.809.371 10.458.567 

            

73 Capital revenues 25.428.585 15.325.745 17.761.054 19.505.128 

45 Interest 49.160 86.261 54.320 63.247 

48 Capital expenditures 15.967.168 9.716.280 48.906.552 24.863.333 

  Net capital deficit 9.412.257 5.523.204 -31.199.818 -5.421.452 

49 Principal payment 4.037.950 4.051.854 0 2.022.451 

  

  Net surplus 4.814.251 597.737 1.609.553 3.014.664 

Source: Budget of the municipality 



Based on the analysis of the municipal data for the realized revenues and expenditures over the last 

three years), the average operational costs (MKD47,473,319) for the Municipality are financed from 

the operational revenues (MKD 57,931,887) and the amount of MKD 10,458,567 represented average 

operating surplus. According to the presented data can be concluded that Municipality is able to fully 

cover its total expenditure (operating and capital) from its revenues and the average net surplus is 

MKD 3,014,664.  

The dept of the Municipality of Sopishte is based on long-term loan from MSIP loan. Namely, the 

Municipality has one loan through MSIP borrowing in the total amount of MKD 40,393,393 for 

rehabilitation of local streets in Municipality of Sopishte. According to the loan amortization plan, the 

outstanding amount of the loans is equal to MKD 32,303,588. 

Table 6. 5 Long term debt 

   MSIP 54 (2016-2029)  40.393.393 

Outstanding amount in 2019 36.341.538 

Annual repayment in 2020 4.037.950 

Current amount   32.303.588 

Source: Financial information from Municipality of Sopishte 

Payable and receivable accounts based on the data from the finance department from the 
Municipality are presented in the below table. Operational surplus is positive which means that the 
Municipality of Sopishte service liabilities on time. 

Table 6. 6 Accountants payable/receivable 

  2018 2019 2020 Projection for 2021 

Accounts payable 26.324.975 29.019.283 31.270.779 28.871.679 

Accounts receivable 30.822.319 32.153.187 33.541.818 32.172.441 

Net deficit 4.497.344 3.133.904 2.271.039 3.300.762 

Earmarked transfers       1.150.204 

Balance 4.497.344 3.133.904 2.271.039 4.450.966 

Total operating surplus -560.056 -873.613 32.809.371 10.458.567 

Net surplus 3.937.288 2.260.291 35.080.410 14.909.534 

Source: Budget of the municipality 

According to the presented data, the Municipality of Sopishte in 2021 will have obligation to repay 

current MSIP loan in amount of MKD 4,037,950 and to pay only interest in the amount of MKD 

434,901, assuming that the loan would be approved in 2021. After 3 years of grace period, starting 

from 2025, the Municipality will have obligation to service the protentional loan in amount of MKD 

1,449,668 and the current loan in amount of MKD 4,037,950, so the costs of Municipal annual 

repayment would be MKD 5,487,618. From the analyzed data we may assume that there is no risk for 

the Municipality of Sopishte to service the potential loan in time. 

Table 6. 7 Repayment capabilities 

Average net surplus (2018-2020) Annual loan repayment Balance 

14.909.534 5.487.618 9.421.916 

    “No Risk” 

Source: Own calculations 
 

6.2. Credit capacity 
According to the local regulation the maximal municipal borrowing capacity is determinate by the 
value of the incurred operating revenues in the previous fiscal year and based on the municipal 
fiscal data for 2020 it is equal to MKD 14,335,456 or EUR 233,097. Namely, the Municipality has 



one loan through MSIP borrowing in the total amount of MKD40,393,393 for rehabilitation of 
local streets in Municipality of Sopishte. According to the loan amortization plan, the outstanding 
amount of the loans is equal to MKD 32,303,588. On 25.01.2021, the Council of the Municipality 
of Sopishte adopted a Decision 02-260/1 for borrowing the amount of MKD 14,496,684 for 
“CONSTRUCTION OF SAWAGE NETWORK IN RAKOTINCI, MUNICIPALITY OF SOPISHTE”. 

Table 6. 8 Credit capacity 

Account Description Amount 

71 Tax revenues 18.892.404 

713 Property tax revenues (part of the tax revenues) 7.208.310 

72 Non-tax revenues 621.817 

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

733 Land sales and non-material investments 15.825.745 

741115 Earmarked donations from VAT revenues 12.444.888 

Total operating revenues (Denar) 47.784.854 

Total operation revenues (Euro) 776.989 

Debt Service 32.303.588 

92501 Long term debt (MSIP 1) 32.303.588 

Max. Borrowing limit (total operating revenues less debt) MKD 15.481.266 

Max. Borrowing limit (total operating revenues less debt) EUR 251.728 

Max debt service (30% of total operating revenues - debt) Denar 14.335.456 

Max debt service (30% of total operating revenues - debt) Euro 233.097 

Source: Financial information of Municipality of Sopishte 

It is important to note that the tax revenues take up around 39,54% of the total revenues. Also, from 

the information presented it is clearly visible that earmark donations from VAT revenues have 

significant impact on the operating revenues of the Municipality of Sopishte.  

6.4. Review of Communal Service Enterprise “Sopishte” 

The main activities of CSE “Sopishte” are garbage services to individual and legal entities, as well as 

from maintaining public cleanliness. 

Based on the financial data taken from the CSE “Sopishte” the information on Profit and loss account 

statements for the last three years are summarized and presented in the table below and are 

expressed in MKD. 

Table 6. 9 Profit and loss account 

CSE Sopishte 2018 2019 2020 Average 

Item Amount in MKD Amount in MKD Amount in MKD Amount in MKD 

Sales revenues 7.147.302 7.615.023 8.504.442 7.755.589 

Other revenues 53.351 23.564 217.500 98.138 

Total operating revenues 7.200.653 7.638.587 8.721.942 7.853.727 

Material costs 847.281 1.020.611 1.673.276 1.180.389 

Other costs 1.763.833 2.590.676 2.387.945 2.247.485 

Salaries and allowance for 
employees 3.947.865 4.145.476 

4.222.661 
4.105.334 

Amortization of the assets 616.817 597.173 285.483 499.824 

Total expenditures 7.175.796 8.353.936 8.569.365 8.033.032 



Net operating surplus 24.857 -715.349 152.577 -179.305 

Financial revenue 11 0 9.458 3.156 

Financial costs 8.343 86.742 0 31.695 

Profit before taxes 16.525 -802.091 162.035 -207.844 

Profit tax 10.910 0 16.204 9.038 

Profit 5.615 -802.091 145.832 -216.882 

Source: Profit and loss account statement of CSE “Sopishte” 

Based on the analyzed data for the realized revenues and expenditures over the last three years, the 

total average expenditures for the Communal Service Enterprise “Sopishte” are not fully covered from 

the total average operating revenues and the communal enterprise generate loss. The sales revenues 

of the Communal Service Enterprise “Sopishte” are from garbage services to individual and legal 

entities, as well as from maintaining public cleanliness. It is expected that revenues will be increased 

with the project implementation by connectivity and sewage fees.  

The CSE hasn’t been offering sewage wastewater maintenance and treatment services. The 

settlements which are currently covered by sewage network system are services by the JP Vodovod i 

Kanalizacija, the CSE of the city of Skopje. Hence, the local CSE has no experience in running and 

maintaining a sewage network system. However, the local CSE has already employed skilled and 

experienced workers who will be able to maintain and menage both the sewage network and the 

wastewater treatment plant.  

The citizens of the Municipality of Sopishte currently pay a monthly communal fee to the local CSE of 

MKD 200. The revenues from the communal fees have been collected with an average rate of 85%. 

This fee covers all cleaning and communal waste collection. After conducting a comprehensive 

financial analysis and considering the context of the socio-economic characteristics of the local 

inhabitants, the municipal administration has concluded that the optimal level of a monthly sewage 

management fee should be amounted to MKD 100. Hence, the total communal monthly fee for the 

citizens of Rakotinci will be MKD 300. This price goes in line with our calculations, thus is justifies the 

introduction of fixed communal fee on top of the current monthly fee.  

The utility costs and the costs of salaries are the main CSE “Sopishte” expenditures. These 

expenditures will be dominant in the future as well, because of the legal increase of the minimum 

salaries. Communal Service Enterprise “Sopishte” has 15 employees and with the construction of the 

sewage network system and wastewater treatment plant, the number of employees will not increase. 

The CSE expects to expand its services than it covers now. However, CSE’s costs are expected to raise 

due to the electricity consumption that the WWTP is going to have. According to the latest study done 

by the Krakow Technical University, the average annual energy consumption of a small WWTP type 

SBR 1500 is 6,552 kWh. Electricity price varies based on the free market. For the purpose of this 

appraisal, we have considered an average price of EUR 0.1778 per kWh (VAT included). When 

determining the optimal price of the sewage network services, we have also considered the 

maintenance costs that appear every 5 year of operation of the WWTP.  

Payable and receivable accounts based on the data from the finance department from the SCE 

“Sopishte” are presented in the below table. 

  



Table 6.10 Account payable/receivable of SCE Sopishte 

Amounts in MKD 2018 2019 2020 Average 

Accounts payable 3.674.712 2.648.025 5.160.875 3.827.871 

Accounts receivable 4.490.700 3.993.306 6.136.742 4.873.583 

Net deficit 815.988 1.345.281 975.867 1.045.712 

Total operating surplus 24.857 -715.349 152.577 -179.305 

Net surplus 840.845 629.932 1.128.444 866.407 

Source: Financial department of SCE Sopishte 

6.5. Analysis of the financial feasibility of the project 

The overall financial analysis is based on the revenues that the potential projects will generate in the 

period between the state before and after the project. The analysis is focused on the benefits to the 

local population by the project and, rather than on the borrowing entity, i.e. Municipality of Sopishte. 

The Internal Rate of Return and the Net Present Value are calculated.  

A project is considered as acceptable if: IRR> 5% 

6.5.1 Time Horizon 

The main cost of the project is debt servicing (interests and principal repayment). The appraisal uses 

a time horizon of 30 years, which is in accord with the type of the project and the estimated useful 

life of the investment. 

6.5.2 Limitations of the analysis 

It is worth mentioning that in this kind of Projects, due to the time and resources constraint it is 

difficult to gather data on how much the residents who reside on around the sewage network subject 

to the PAD have spent on recurrent costs, but our assumption is that they are not insignificant. This 

can be considered as a limitation of the study. 

6.5.3 Initial Investments 

The municipality borrows amount of Denar 14,496,684 (Euro 235,718) including VAT and repays the 

debt in a 9‐year period after a 3‐year grace period. This total amount will be covered by MSIP 2 loan. 

6.5.4 Inflation 

Due to the de facto fixed exchange regime and the legal obligation of the National Bank of the Republic 

of Macedonia to maintain the price stability in the country, the inflation rate is assumed to remain 

stable at 2% on an annual level. This is taken into consideration when calculating the NPV. 

6.5.5 Discount rate 

The discount rate for the analysis can be determined in different ways. However, most of them assume 

that the project is financed from the budget of the state/municipality. In this case, the project will be 

financed from borrowing. If the municipality could borrow on the open market, it would have 

“crowded out” the private sector, thus the relevant discount rate would have been the opportunity 

cost of capital.  



Here, two elements exist that make this approach inappropriate. First, the municipality is very unlikely 

to be able to borrow such an amount at market rates. Second, we know that the loan is supposed to 

be from the Ministry of finance funds to the Government of the Republic of North Macedonia. 

6.5.6 Projection of operating cash flows 

Costs 

Investment cost 

The amount of the initial investment outlay as mentioned above has been estimated at MKD 

14,496,684(Euro 235,718) including VAT. 

Recuring costs 

According to the latest study done by the Krakow Technical University, the average annual energy 

consumption of a small WWTP type SBR 1500 is 6,552 kWh. Electricity price varies based on the free 

market. For the purpose of this appraisal, we have considered an average price of EUR 0.1778 per 

kWh. Hence, the annual costs for electricity consumption are amounted to MKD 75,149.  

The above mentioned study also stresses out that a regular maintenance cost has to be considered 

when calculating the costs of the plant. Accordingly, the maintenance costs shall appear every 5 year 

of operation of the WWTP and it should be amounted to 2% of the total investment of the plant. In 

our case this cost is amounted to MKD 60,000.  

There is no need for new employment in the Local Communal Enterprise since there are already 

enough skilled employees working now.  

Considering all calculations mentioned above, the total recuring costs during the whole time horizon 

of the project is amounted to MKD 3,200,281. 

Revenues 

There are two revenue streams from the project. Both will result in revenues for the local communal 

enterprise. The first type of revenue comes from connectivity fee collected from the households which 

will connect to the sewage network. The current fee that JP Vodovod Skopje charges the citizens of 

Sopishte  is MKD 15,000 (VAT included). However, after considering all the costs and benefits of the 

project, the Municipality has decided to set the one time connection fee at MKD 16,000 per household 

(VAT included).  

According to the Municipality data and our on-field visit and count of the houses which are located on 

the sewage network route, currently there are 120 residential households and 20 weekend houses 

which will be directly benefiting from this project and will be able to connect to the sewage network. 

Based on the last public consultation event organized by the municipality in early January 2021, it 

could be inferred that the great majority of inhabitants agreed to sign an approval to the Municipality 

to implement this project. During the presentation, the Mayor informed the citizens about the fee 

that they are going to pay for connecting to the network and the great majority were in favor of paying 

the fee. Considering that there are low income households living in the village of Rakotinci, we assume 

that households will be connecting to the network subsequently. Therefore, we assume that half of 

the residents will connect in the first operational year, 2022 and the other half will connect in 2023 

and 2024, respectively. Hence, the annual income in 2022 from connection fees from residents is MKD 

960,000 (VAT included) and for 2023 and 2024 is MKD 480,000 (VAT included). We estimate that the 



weekend houses will connect to the network during 4 consecutive years, thus the annual income from 

connection fees from weekend houses in 2022, 2023, 2024 and 2025 is MKD 80,000 (VAT included). 

We are calculating an annual inflation rate of 2% each year. Hence, the total income from connectivity 

fees from all households in the first four year of operation is MKD 2.240,000 (VAT included). 

The second revenue stream are the regular monthly sewage fees which will appear during the whole 

operational period of the project. Considering that the citizens of Sopishte already pay MKD 200 

monthly communal fee for collection of waste and cleaning, the Municipality administration, together 

with the Mayor have decided to set an additional fixed fee for sewage network services to the 

inhabitants of Rakotinci. The monthly fee is set at MKD 100 per household. Hence, the annual revenue 

from this service is going to amount to MKD 168,000 in the fourth operation year when all households 

are expected to be connected to the network.  

Having in mind all the information mentioned above, we estimate that the total revenues from the 

project are amounted to MKD 8,357,310 (VAT included). 

6.5.7 Results from financial analysis 

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

This financial analysis uses MIRR rate in order to have more accurate results, because of improved 

accuracy compared with IRR, as MIRR measures the true rate of return. Major issue with IRR occurs 

when a project has different periods of positive and negative cash flows, such as this case. The IRR 

produces more than one number, causing uncertainty and confusion. 

MIRR also assumes that reinvestment of the cash flows at the cost of capital is practically possible and 

multiple rates of return don’t exist in the case of MIRR, so the issue is solved, making it better 

regarding measurement of the true rate of return. 

The results of this financial appraisal based on the presented information give negative NPV of MKD -

9,459,438 and negative MIRR of -4.56%. The discount rate as already explained is 5%, the rate of 

inflation is 2%, which is added to the savings and operating costs. 

Table 6. 10 NVP analysis 



 
Source: Own calculation 

6.6. Sensitivity analysis 

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

in the analysis of the MIRR and NPV indicators depending on variable parameters. The benefits and 

the costs generated by the project vary from -10% to +10%. All scenarios show negative NPV, but the 

MIRR remains positive with all of them.  

Table 6. 11 Sensitivity analysis 

  
Benefits Costs 

-10% 10% -10% 10% 

NPV (Denar) 
-

9,459,438 
-24,402,679 -23,455,565 -22,509,621 -25,348,622 

NPV (Euro) -153,812 -396,792 -381,391 -366,010 -412,173 

Source: Own calculation 

Year Interest

Capital 

repayment 

(MSIP2)

WWTP 

M&O costs
Total costs

Connectivity 

fee

Sawage 

fees

Total 

revenues 
Cash flow

1 434,901 0 0 434,901 0 0 0 -434,901

2 434,901 0 75,149 510,049 1,040,000 78,000 1,118,000 607,951

3 434,901 0 76,652 511,553 560,000 122,400 682,400 170,847

4 423,939 1,610,743 78,185 2,112,866 560,000 147,064 707,064 -1,405,803

5 380,449 1,610,743 79,749 2,070,940 80,000 171,360 251,360 -1,819,580

6 336,959 1,610,743 141,343 2,089,045 0 174,787 174,787 -1,914,258

7 294,303 1,610,743 82,970 1,988,016 0 178,283 178,283 -1,809,733

8 249,978 1,610,743 84,630 1,945,351 0 181,849 181,849 -1,763,503

9 206,488 1,610,743 86,322 1,903,554 0 185,486 185,486 -1,718,068

10 162,998 1,610,743 88,049 1,861,790 0 189,195 189,195 -1,672,595

11 119,866 1,610,743 149,810 1,880,419 0 192,979 192,979 -1,687,439

12 76,018 1,610,740 91,606 1,778,364 0 196,839 196,839 -1,581,525

13 0 0 93,438 93,438 0 200,776 200,776 107,337

14 0 0 95,307 95,307 0 204,791 204,791 109,484

15 0 0 97,213 97,213 0 208,887 208,887 111,674

16 0 0 159,157 159,157 0 213,065 213,065 53,907

17 0 0 101,140 101,140 0 217,326 217,326 116,185

18 0 0 103,163 103,163 0 221,672 221,672 118,509

19 0 0 105,226 105,226 0 226,106 226,106 120,879

20 0 0 107,331 107,331 0 230,628 230,628 123,297

21 0 0 169,478 169,478 0 235,241 235,241 65,763

22 0 0 111,667 111,667 0 239,945 239,945 128,278

23 0 0 113,901 113,901 0 244,744 244,744 130,844

24 0 0 116,179 116,179 0 249,639 249,639 133,461

25 0 0 118,502 118,502 0 254,632 254,632 136,130

26 0 0 180,872 180,872 0 259,725 259,725 78,852

27 0 0 119,672 119,672 0 264,919 264,919 145,247

28 0 0 122,066 122,066 0 270,217 270,217 148,152

29 0 0 124,507 124,507 0 275,622 275,622 151,115

30 0 0 126,997 126,997 0 281,134 281,134 154,137

-9,459,438

-153,812

0.39

-4.56%

NPV (Denar) using 5%

MIRR (using 5%)

BCR

NPV (Euro) using 5%



6.7. Concluding Remarks  

The total investment is MKD 14,496,684 (Euro 235,718) with VAT included and the investment will be 

covered 100% with loan. The financial analysis shows that this project has a negative NPV value of 

(MKD -9,459,438) and negative value of MIRR (-4.56%).  

Additionally, the implementation of the Project is expected to lead towards generation of new 

revenues for the local CSE. Considering project’s financial appraisal, we could infer that it is financially 

unattractive, with negative NPV and negative MIRR. However, it should be stressed out that there are 

several quantifiable and unquantifiable benefits which are not considered in the financial analysis. 

Hence, all of the benefits which are not covered by the financial analysis are presented in the Cost-

Benefit analysis.  

7. COST BENEFIT ANALYSIS 

7.1. General information 

The project envisages the construction of sewage network in the village of Rakotinci, in the 

municipality of Sopishte. The main project contains three stages. Only the first phase is subject to this 

appraisal document. 

The total amount of the investment is estimated at MKD 12,285,325 (excluding VAT). However, 

considering that construction and instalment works involve unskilled labor that are usually overrated 

in investment projects such as this one, thus the overall costs of the project shall be corrected by a 

conversion factor of 0.7. Therefore, the estimated economic value of the project is valued at MKD 

8,599,727. The calculations are shown below in Table 7.1.  

Realization of the project is through a loan from the World Bank project for improvement of municipal 

services from the MSIP project unit. The project cost is lower than the credit capacity of the 

municipality, which provides the loan repayment. 

Project implementation means that 120 residential households and 20 weekend households (half of 

the total number of households is covered, since the sewage network of the whole village of Racotinci 

will be covered by the second phase of the project, which is not subject to this appraisal) will directly 

benefit from the Project. The quantifiable benefits include revenues coming from sewage network 

connection fees and sewage management fees and savings in maintenance and operation of septic 

tanks of the citizens of Rakotinci. The Project will cause significant unquantifiable benefits as well, 

such as decreased illegal sewage water disposal, decreased landslides, decreased soil pollution in the 

village and the lower settlements in the municipality of Sopishte and increased safety for all citizens 

of the Municipality of Sopishte. 

7.1.1 Framework of the analysis 

After verifying the financial viability of the Project, the next step is to test the economic viability of 

that option. The initial step in testing the economic viability of a Project is to identify, quantify and 

value the economic costs and benefits. We expect that this study, together with the financial appraisal, 

will provide sufficient basis for the decision-makers to decide on the acceptability of the Project. 

The main principles to be used in the appraisal are the following: 

• Loan costs (interests) are omitted, 



• The benefits and costs are presented in constant value, i.e., increases of prices are excluded 

in the analysis, 

• Taxes are excluded from the investment value, project costs and savings, 

• Discount rate of 5% is applied. 

7.1.2 Limitations and constraints of the study 

In the absence of prior experience and standards for project costs and benefits, we are going to use 

estimates based on findings and information gathered from the Municipality as well as international 

standards that can be applied to this project. As mentioned above, it is difficult to identify the standing 

point for the CBA. However, we will consider all quantifiable methods. 

As elaborated previously, it is worth mentioning that in this kind of Projects it is difficult to gather data 

on expenditures that the commercial objects and residents who reside around the areas where the 

sewage network have, which can be subsequently used to calculate the savings, but our assumption 

is that they are not insignificant. This can be considered as a limitation of the study. 

7.1.3 Scope 

To assess the economic costs and benefits, it is necessary to define the scope of this study. Earlier, we 

said that this approach looks at the Project from a broader social point of view. Hence, at this point 

we need to define the areas that are going to be covered in this chapter. Since this is a municipal 

Project, the construction of sewage network is within the municipality and it is the municipality which 

acts as a borrower, we find it most appropriate that the point of view of the municipality and the local 

communal enterprise is taken into consideration. Thus, the positive and negative impacts of the 

Project will be assessed from both the municipality’s and the communal enterprise’s point of view. 

7.2. Identification of the relevant costs and benefits 

7.2.1. Project investment costs  

The costs of the Project were elaborated in the previous chapter. However, we are listing the 

investment costs deducted by VAT, since taxes are not relevant for the economic cost and benefit 

analysis. Additionally, the project value has been corrected by a conversion factor of 0.7. Thus, the 

total investment costs from an economic appraisal point are MKD 8,599,728 (EUR139,833). 

Table 7. 1 Project costs (VAT excluded) 

Item Amount 
Share 

Conversion 

factor 

Factored 

value 

Preparatory work 755,680 6,15 0.7 528,976 
 

Earth works 1,782,858 14,51 0.7 1,248,001  
 

Concrete works 217,050 1,77 0.7  151,935  
 

Installation works 9,529,737 77,57 0.7 6,670,816 

Total (MKD) 12,285,325 100.00  8,599,728 

Total (Euro)  199,761   139,833 

Source: Project documents 

 7.2.2. Project costs and benefits  

Project costs 



As mentioned in the previous chapter, besides the investment costs we have considered two other 

categories of costs which are significant for the economic cost and benefit viability of the project. The 

first category are the Capital repayments which will occur during the repayment period of 12 years 

(during the grace period there are no Capital repayments). The total Capital repayments are amounted 

to the total value of the project MKD12,285,325, since the whole project is fully funded by a loan, the 

loan amount is the total economic value of the project.  

The second type of costs are maintenance and operational costs for the WWTP. According to the latest 

study done by the Krakow Technical University, the average annual energy consumption of a small 

WWTP type SBR 1500 is 6,552 kWh. Electricity price varies based on the free market. For the purpose 

of this appraisal, we have considered an average price of EUR 0.1506 per kWh (VAT excluded). Hence, 

the annual costs for electricity consumption are amounted to MKD 63,685 (VAT excluded).  

The above mentioned study also stresses out that a regular maintenance cost has to be considered 

when calculating the costs of the plant. Accordingly, the maintenance costs shall appear every 5 year 

of operation of the WWTP and it should be amounted to 2% of the total investment of the plant. In 

our case this cost is amounted to MKD 50,847 (MKD 3,000,000 investment costs for the WWTP * 2% 

/ 1.18).  

Considering the information mentioned above, the total M&O costs for the WWTP throughout the 

whole project horizon are amounted to MKD 2,101,115 (VAT excluded). 

Project benefits 

a) Quantifiable benefits 

The monetary benefits generated by the implementation of this Project are the revenues coming from 

sewage network connection fees and sewage management monthly fees. At the same time there are 

savings coming from maintenance and operation of households’ septic tanks and savings from house 

repairments caused by landslides.  

1) Revenues from collection of sewage network connection fees 

There are two revenue streams from the project. However, none of them will result in revenues which 

are relevant of this economic appraisal. The first type of revenue for the CSE comes from connectivity 

fees collected from the households which will connect to the sewage network. The municipality 

considers setting the one-time connectivity fee at MKD 13,559 (excluding VAT) per household. Even 

though this is a revenue for the CSE, it is a cost for the households. Thus, the CSE’s revenue cancels 

out with the households’ costs. Hence, there are no revenues relevant to this appraisal.   

2) Revenues from sewage water management fees 

The second revenue stream are the regular monthly sewage fees which will appear during the whole 

operational period of the project. The municipal administration and the Mayor have set a fixed 

communal service fee per household at MKD 95 (VAT excluded). However, this revenue for the CSE is 

at the same time a cost for the households. Thus, this revenue doesn’t create any additional income 

from economical point of view.   

3) Savings in maintenance and operational (M&O) costs for households’ septic tanks 

According to the information from the Municipality of Sopishte currently all households annually 

spend from MKD 1,500 to MKD 3,000 on maintaining and emptying their septic tanks. Unfortunately, 

all these activities are done illegally, thus there is no control over the way wastewater is treated 



afterwards and there is no legal way to trace the cash payments made to individuals or companies 

that offer these services. For this study, we are going to take MKD 2,250 as an average amount per 

household for septic tank maintenance. This amount covers the costs for one septic tank cleaning per 

year per household. Considering the fact that each household will pay MKD 95 every month (MKD 

1,140 annually) for sewage fees, it could be inferred that the net annual saving per household will be 

MKD 1,110. Hence, the total average saving amount for all 140 households (we follow the same 

assumption for the total number of households as the one used for calculating the revenues from 

sewage management fees) is amounted to MKD 155,400 (140 households * MKD 1,110 per service).  

Considering all the information mentioned above, we estimate that the total savings in maintenance 

and operational (M&O) costs for septic tanks for the whole horizon of the project are amounted to 

MKD 4,506,600. 

4) Savings in house reconstruction costs caused by landslides 

According to the information from the Municipality of Sopishte there are approximately 55 

households that are heavily affected by landslides mainly caused by the current sewage infrastructure 

i.e. septic tanks. On average, the Municipality grants each of those households MKD 27,273 (all taxes 

excluded) every 5 years. These grants are paid by the Municipal Budget through its crisis compensation 

program. Hence, the Municipality will save approximately MKD 1,500,000 every 5 years. More 

importantly, citizens’ safety will be secured, aside from the monetary gains. There are additional 

savings by the households in terms of additional costs above the compensation amount given by the 

municipality. However, there is no precise information that we could refer to, thus these savings are 

considered as unquantifiable.  

Considering all the information mentioned above, we estimate that the total savings in house 

reconstruction costs caused by landslides for the whole horizon of the project are amounted to MKD 

9,000,000. 

b) Unquantifiable benefits  

Besides the major quantifiable benefits, there are also some important immeasurable benefits that 

are expected to result from the implementation of the Project and that need to be taken into 

consideration. The proposed construction work will result with significant improvement of the safety 

conditions not only to the village of Rakotinci, but also to all settlements situated below.  

1) Preventing landslides 

Landslides is the major problem of the citizens of Rakotinci. The municipality has already implemented 

several infrastructure projects aimed to prevent further erosion. Constructing the sewage network is 

the last phase of this project. Hence, proper and timely completion of the whole sewage will make 

Rakotinci a safe place to live in both for its residents and all weekend visitors. At the same time, 

securing the soil from future erosion will open new opportunities for extension and additional 

urbanization of Rakotinci. Consequently, the property price will increase as well.  

2) Prevention of inappropriate disposal of sewage waters 

As previously mentioned, the great majority of the citizens of Rakotinci service and maintain their 

septic tanks by hiring illegal companies or individuals who dispose the swage in unknown and 

inappropriate locations. The toxins enter the soil and pollute the local rivers, thus the environment 

becomes unsafe for all citizens. By constructing the sewage network and securing proper treatment 

of the sewage, the Municipality will avoid further pollution of the soil and rivers gravitating around 

the village of Rakotinci.  



3) Socio - economic impact 

Proper sewage infrastructure is one of the keys for urban development. It is well known that significant 

improvement of sewage infrastructure results in increased property value, especially in rural areas 

that are very close to the center of the Capital. Hence, the principal socio-economic benefit of the 

implementation of the Project is the increase of property value of houses located in the village of 

Rakotinci. At the same time, improved utility services can significantly increase the land values to the 

benefit of the owners and to the local community due to the ability of the municipal authorities to 

increase the valuation of the property tax base within the Municipality. Given that the property will 

increase in value, households will have the incentive to further invest in their housing.  

4) Additional savings in house reconstruction 

As previously mentioned, there are households that have severe impact on their houses due to the 

landslides. The municipality covers part of those costs with the subsidies. There are additional costs 

which are not recorded but are actual expense of the households. Due to the limited available data 

for those costs, it could be inferred that these additional costs should be considered as unquantifiable 

benefits of this project.   

7.2.3. Other assumptions  

Inflation rate is neglected in calculations, as well as loan servicing costs. As in case of financial analysis, 

the time horizon is 30 years and the discount rate of 5% is used. 

7.3. Valuation of the Cost and Benefit analysis 

The CBA will be built upon the financial appraisal of the project. The items previously valued at market 

prices will be estimated using their economic values if relevant. The main principles to be used in the 

appraisal of some specific items are given below. 

The following table presents in one place the summary of comparisons between the situation without 

and with the project. 

Table 7. 2 Summary of comparisons between the "without" and "with the project" scenarios 

Without the 
project 

With the project Quantification of project benefits 

- Current/higher 
municipal and private 
spending on houses’ 
repairs due to landslides, 
- Current M&Os costs for 
septic tanks, 
- Endangered citizens’ 
security, 
- Uncontrolled soil and 
water pollution due to 
inappropriate sewage 
disposal, 
- Negative influence on 
the health of the 
population and the eco-
system. 

- Reduction in municipal and private 
spending on houses’ repairs 
- Lower M&Os costs, 
- Increased citizens’ safety and 
comfort, 
- Prevention of further landslides, 
- Increasing socio-economic benefits, 
- Increased revenues of the Public 
Communal Enterprise, 
- Increased property value, 
- Minimized risks from soil and river 
pollution, 
- Minimized health and safety hazards. 

- M&Os costs for septic tanks 
annually lowered by MKD 155,400, 
- Savings in houses’ reparation 
costs are lowered by MKD 
1,500,000 every five years, 
- 140 new connected households 
to the sewage network by 2025 (60 
residential households and 5 
weekenders in year 1; 30 
additional residential households 
and 5 additional weekenders in 
year 2; 30 additional residential 
households and 5 additional 
weekenders in year 3; 5 additional 
weekenders in year 4, 

Source: Own analysis based on the information received by the municipality 



7.4. Results of the- Cost and Benefit analysis 
The economic appraisal based on the above assumptions and procedure gives a positive NPV of MKD 

404,439 or EUR 6,576 (see Table below). The results imply that the Project is attractive and desirable 

for implementation. Additionally, the calculations showed that the MIRR is 5.3% adding to a 

conclusion that the Project can be considered as attractive. 

If we had access to data on how much the residents who reside on in Rakotinci have spent on recurrent 

costs and subsequently, calculate savings which can be included in the analysis, our assumption is that 

the NPV and MIRR would show even higher positive values of NPV and MIRR, which will further stress 

that that the Project can be considered as quantifiably justified. 

Table 7. 3 Cost benefit analysis (in MKD) 

 
Source: own calculations 

7.5. Sensitivity analysis 

The sensitivity analysis during economic appraisal was conducted in the same way as in the financial 

appraisal, by performing variations in benefits and costs by +/-10%. All NPV values remain positive in 

all implied scenarios. 

 

 

 

Year
Capital 

repayment

WWTP M&O 

costs
Total costs

Savings in M&O 

costs

 Savings in 

repairments

Total revenues 

and savings
Cash flow

1 0 0 0 0 1,500,000 1,500,000 1,500,000

2 0 63,685 63,685 155,400 0 155,400 91,715

3 0 63,685 63,685 155,400 0 155,400 91,715

4 955,525 63,685 1,019,211 155,400 0 155,400 -863,811

5 955,525 63,685 1,019,211 155,400 0 155,400 -863,811

6 955,525 114,533 1,070,058 155,400 1,500,000 1,655,400 585,342

7 955,525 63,685 1,019,211 155,400 0 155,400 -863,811

8 955,525 63,685 1,019,211 155,400 0 155,400 -863,811

9 955,525 63,685 1,019,211 155,400 0 155,400 -863,811

10 955,525 63,685 1,019,211 155,400 0 155,400 -863,811

11 955,525 114,533 1,070,058 155,400 1,500,000 1,655,400 585,342

12 955,525 63,685 1,019,211 155,400 0 155,400 -863,811

13 0 63,685 63,685 155,400 0 155,400 91,715

14 0 63,685 63,685 155,400 0 155,400 91,715

15 0 63,685 63,685 155,400 0 155,400 91,715

16 0 114,533 114,533 155,400 1,500,000 1,655,400 1,540,867

17 0 63,685 63,685 155,400 0 155,400 91,715

18 0 63,685 63,685 155,400 0 155,400 91,715

19 0 63,685 63,685 155,400 0 155,400 91,715

20 0 63,685 63,685 155,400 0 155,400 91,715

21 0 114,533 114,533 155,400 1,500,000 1,655,400 1,540,867

22 0 63,685 63,685 155,400 0 155,400 91,715

23 0 63,685 63,685 155,400 0 155,400 91,715

24 0 63,685 63,685 155,400 0 155,400 91,715

25 0 63,685 63,685 155,400 0 155,400 91,715

26 0 114,533 114,533 155,400 1,500,000 1,655,400 1,540,867

27 0 63,685 63,685 155,400 0 155,400 91,715

28 0 63,685 63,685 155,400 0 155,400 91,715

29 0 63,685 63,685 155,400 0 155,400 91,715

30 0 63,685 63,685 155,400 0 155,400 91,715

404,439

6,576

1.26

5.3%MIRR (using 5%)

NPV (Denar) using 5%

NPV (Euro) using 5%

BCR



Table 7. 4 Sensitivity analysis overview (± 10% of quantifiable Costs and Benefits) 

    Benefits Costs 

    -10% 10% -10% 10% 

NPV (Denar) 404,439 -326,884 1,135,763 1,095,319 -286,440 

NPV (Euro) 6,576 -5,315 18,468 17,810 -4,658 

Source: Own calculations 

7.6. Concluding remarks and recommendations 

The Project will definitively improve the quality of life and consequently, it will lead towards increase 

in the monetary benefits (savings) assigned to the Project. The economic analysis of the costs and 

benefits of the Project showed that the Project is acceptable and desirable for implementation 

according to the methods used.  

Project implementation means that 140 residential households and 20 weekend houses will directly 

benefit for the Project. The Project will cause significant unquantifiable benefits such as prevention of 

future landslides and landslides, increased property value of all properties in Rakotinci and significant 

socio-economic improvements. Additionally, the implementation of the Project is expected to lead 

towards reduction of the municipal payments for covering house repairments caused by landslides 

and households will have savings in maintenance and operational costs for their septic tanks.  

Once the Project is implemented, the Public Communal Enterprise will significantly increase its 

revenues and will be able to provide additional services to its users. Landslide control will not only 

reduce the municipal spending, but also private spending on repairs, thus enabling reallocation of the 

funds to other more beneficial, i.e., productive use. The implementation of the Project is also expected 

to increase the property value for houses and other residential or commercial buildings in Rakotinci, 

thus possibility for increased revenues from municipal taxes. The implementation of the Project is 

expected to have positive environmental impact as well as positive impact on the health of the 

population, thus influencing higher environmental protection and prevention of further soil and river 

pollution.  

Considering that increasing the quality of sewage infrastructure and increase in environment 

protection is linked with increased urbanization and better living conditions, the Project will have a 

wide positive impact on the economic growth and the poverty level, not only in a short term but also 

in the long run. 


