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SUMMARY 
 

Zletovica, located in the north-eastern region of the Former Yugoslav Republic of Macedonia 

(hereinafter referred to as “Macedonia”), suffers from water shortages during the summer 

season. The Zletovica Basin Water Utilization Improvement Project (hereinafter referred to as 

the “Yen Loan Project”), the first Japanese ODA Loan project in Macedonia, began in 2003 to 

supply raw water to five municipalities in the Zletovica river basin. The Yen Loan Project 

comprised of four packages; 1) construction of an access road (Package 1), 2) construction of 

the multi-purpose Knezevo Dam (Package 2), 3) construction of two intakes downstream of the 

Knezevo Dam and transmission pipelines from the intakes to the five municipalities (Package 3), 

and 4) installation of SCADA (Package 4). 

Water treatment plants (hereinafter referred to as “WTPs”) were supposed to have been 

constructed by the local municipalities under their own budget, but most of the municipalities 

were not able to construct the planned WTPs due to budgetary constraints. In April 2011, 

however, construction of the Probistip WTP and rehabilitation of the Stip WTP were 

additionally included in the Yen Loan Project in response to the request from the Macedonian 

government. 

Some two main issues were observed before WTP construction and rehabilitation: 1) the 

implementation agency (Ministry of Agriculture, Forestry and Water Economy, hereinafter 

referred to as “MAFWE”), the implementation unit (Public Enterprise Hydrosystem Zletovica, 

hereinafter referred to as “PEHZ”), the Ministry of Finance (hereinafter referred to as “MOF”), 

and the contractors were not familiar with international standards, and 2) WTP construction and 

rehabilitation for the municipalities were delayed due to difficulty in getting a consensus among 

the related stakeholders such as MOF, MAFWE, Administration for the MAFWE, PEHZ, the 

Municipality of Probistip, and the Municipality of Stip . 

There was another constraint on the time schedule because the original Disbursement Period 

was January 2013 according to the Loan Agreement (hereinafter referred to “L/A”) of the Yen 

Loan Project. The two WTP construction and rehabilitation works required effective 

coordination with the stakeholders on solving unknown technical and administrative issues to 

complete the Yen Loan Project. 

The “Special Assistance for Project Implementation (SAPI) on Zletovica Water Use 

Improvement Project” (hereinafter referred to as the “SAPI Project”) started in August 2011 to 

assist and support the stakeholders to complete the construction and rehabilitation of the WTPs 
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in Probistip and Stip. It was granted as a response to the request by the Macedonian 

government. 

When the SAPI Project began, it was identified that three agreements - On-Lending Agreement 

(between Probistip / Stip municipalities and the MOF), Implementation Agreement (between 

Probistip / Stip municipalities and PEHZ) and Water Usage Agreement (between Waterworks 

Departments under Probistip / Stip municipalities and PEHZ) - were required before proceeding 

with the two WTP construction and rehabilitation works. It took time to clear the agreements as 

they were submitted in February and March 2012 to the municipalities resulting in a delay in the 

construction schedule. 

Regarding the construction of the new Probistip WTP, a design build contract was applied and 

the Consultant for the SAPI Project (hereinafter referred to as the “SAPI Consultant”) 

confirmed the design and cost estimation. The construction was funded by the Yen Loan Project, 

a grant from Slovenia (hereinafter referred to as the “Slovenian Fund”) and the municipal 

budget. The construction started in May 2012 and was completed in December 2012.  

Regarding the rehabilitation of the Stip WTP, the design and cost estimation were carried out by 

the Waterworks Department of Stip municipality and the SAPI Consultant later confirmed them. 

The budget for the WTP rehabilitation work originally consisted of the Yen Loan Project fund 

and the Stip municipal budget when construction started in July 2012. But later, Stip 

municipality applied the Slovenian Fund in the same manner as Probistip. The grant agreement 

between Stip municipality and the Center for International Cooperation and Development 

(hereinafter referred to as “CMSR”), which is in charge of handling the Slovenian grant under 

the Slovenian government, was initially scheduled to be completed in January 2013, but was 

postponed until May 2013 for two reasons. The first was the local government election in 

Macedonia. All financial and construction agreements were suspended until after the election. 

The other was the reformation of the cabinet in the Slovenian government caused by the 

economic crisis in Europe. CMSR was not able to sign the agreement until the new cabinet was 

established. The delay of the Slovenian Fund agreement was the main cause for the delay of the 

Stip WTP rehabilitation work. 

Consequently, the Macedonian government requested JICA to extend the SAPI Project contract 

term, and it was approved to run until July 2014. As a result, the SAPI Consultant assisted in 

supervising the cooperation fund project consisting of the Yen Loan Project fund and the 

Slovenian Fund. 

The Stip WTP rehabilitation work under the Yen Loan Project was completed in December 

2012. The remaining rehabilitation work under the Slovenian Fund was stopped in January 2013 
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because the fund was unavailable due to the reasons stated above. Stip WTP rehabilitation work 

resumed after the Slovenian Fund became available in September 2013, and was completed in 

June 2014. 

The Probistip WTP and Stip WTP were completed on 10 December 2012, and 30 June 2014, 

respectively. Probistip WTP, which has a design capacity of 6,480 m3/day, started operations on 

1 April 2013. Stip WTP, which has a design capacity of 43,200 m3/day, started operations on 1 

July 2014. Both WTPs have been supplying water that satisfies the Macedonian quality 

standards since these dates.  
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1. Introduction 

1.1 Background 

Zletovica, located in the north-eastern region of the Former Yugoslav Republic of 

Macedonia (hereinafter referred to as “Macedonia”) suffers from water shortages during 

the summer season. In order to stabilize the raw water supply, a Loan Agreement (L/A) 

was made between the Macedonian government and JICA in November 2003 for the 

“Zletovica Basin Water Utilization Improvement Project” (hereinafter referred to as the 

“Yen Loan Project”), the first Japanese Official Development Assistance (ODA) Loan 

project in Macedonia. The Yen Loan Project was comprised of Package 1: construction of 

an access road (total length: 20 km), Package 2: construction of the multi-purpose Knezevo 

Dam (rock fill type, capacity: 1,500,000 m3), Package 3: construction of the two intakes 

downstream of the dam and the transmission pipelines from the intakes to five 

municipalities (total length: 90 km), and Package 4: construction of the Supervisory 

Control And Data Acquisition (SCADA) center building and establishment of the SCADA 

system.  

Probistip municipality is located in a mountainous region with a population of 16,200 (in 

2013 according to the municipality) and has prospered through lead mining. Before the 

“Special Assistance for Project Implementation (SAPI) on Zletovica Water Use 

Improvement Project” (hereinafter referred to as the “SAPI Project”) started, tap water was 

supplied to users after simple treatment of adding chlorine to raw water pumped up from 

shallow wells located along the Zletovica River in Probistip municipality. Due to the lack 

of rainfall, the water supply was frequently interrupted in the summer season, and the 

municipality made a request obtain a stable water source.  

Stip municipality is located among the hills with a population of 48,000 (in 2013 according 

to the municipality) and is famous for being a center of textile production and having the 

sole public university in Eastern Macedonia. Before the SAPI Project started, tap water was 

supplied through a water treatment plant (hereinafter referred to as “WTP”) using raw 

water pumped up from shallow wells located near the Bregalnica River in Stip municipality. 

The condition of the existing WTP was poor; surface concrete had flaked off and the 

reinforcing bar was exposed. Thus, Stip municipality began to seek an additional 

economical, stable, clean and safe water source.  

Probistip WTP construction and Stip WTP rehabilitation works were estimated at roughly 

EUR 779,000 (equivalent to Yen 93,480,000 at an exchange rate of 120 yen/euro in April 

2011) and EUR 389,500 (equivalent to Yen 46,740,000 with the same exchange rate). The 
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WTPs works were originally planned to be financed by Macedonian budget, but due to lack 

of funds in the responsible municipalities, this was not realized. Hence, the Ministry of 

Finance (hereinafter referred to as “MOF”) of Macedonia requested that JICA provide 

financial assistance for the construction of a WTP in Probistip municipality and for the 

rehabilitation of a WTP in Stip municipality. The two works were later rearranged to be 

financed under the Yen Loan Project budget. (Attachments 1, 2) 

Table 1-1 Outline of Water Supply Condition and Planned WTP 

Item Probistip Stip 

Outline of Water Supply Condition when the SAPI Project Started 

Water Served Population in 
2010 *1 

15,964 47,160 

Water Served Population in 
2009 *2 

14,751 42,000 

Supply Amount in 2010 *3 1,600 m3/day 21,600 m3/day 

WTP Design Capacity 
8,640 m3/day 
(=100 L/sec) 

30,200 m3/day  
(=350 L/sec) 

Water Source of Groundwater 
Shallow wells located along the 
Zletovica River in Probistip 
municipality 

Shallow wells along the 
Bregalnica River in Stip 
municipality 

WTP System 

Chlorination Cascade gravity aeration 
chamber, pre-ozonation 
and rapid sand filters, and 
post-ozonation and 
chlorination 

Outline of Planned WTP 

Total Population in 2013 *4 16,200 48,000 

Planned WTP Design Capacity 
6,480 m3/day  
(=75 L/sec) 

43,200 m3/day  
(=500 L/sec) 

Water Source 
Intake 1 along Zletovica River 
downstream of Knezevo Dam 

Intake 3 along Zletovica 
River downstream of 
Knezevo Dam 

Note New Construction Rehabilitation 

Note: “SAPI Consultant” in source means the SAPI Consultant prepared the product based on the study. 
Source: *1: SAPROF II, *2, 3: JICA Expert Report, *4: each municipality, others: SAPI Consultant 
 

Additionally, the MOF asked JICA for financial assistance to supervise the construction of 

the two WTP works, which JICA approved (Attachment 3). The contract for the SAPI 

Project to assist the Implementation Unit, which is the Public Enterprise Hydrosystem 

Zletovica (hereinafter referred to as “PEHZ”), in supervising the WTP construction and 

rehabilitation was in effect from August 2011 until March 2013. 
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1.2 Objective 

The objective of the SAPI Project was to assist PEHZ in the construction and rehabilitation 

of WTPs, and to contribute to the improvement of the efficiency of the Yen Loan Project. 

1.3 Project Area 

Municipalities of Probistip and Stip in the Zletovica Region, Macedonia 

1.4 Counterparts 

(1) Implementation Agency and Implementation Unit 

Implementation Agency:  Ministry of Agriculture, Forestry and Water Economy (MAFWE) 

Implementation Unit:  Public Enterprise Hydrosystem Zletovica (PEHZ) 

(2) Organizational Structure 

The related organizational structure is shown in Figure 1-1. The role of each organization is 

mentioned below.  

 The Ministry of Finance (MOF) was in charge of borrowing and allocating the funds 

for the Yen Loan Project and refunding the loan to JICA.  

 The Ministry of the Environment was in charge of protecting the environment from 

any negative effects caused by construction and operation. They are also currently 

responsible for evaluating the quality of raw and treated water. 

 The Consultant for the Yen Loan Project on the Zletovica Water Use Improvement 

Project (hereinafter referred to as the “Yen Loan Consultant”) supervised the Yen 

Loan Project. 

 The Consultant for the SAPI Project on Zletovica Water Use Improvement Project 

(hereinafter referred to as the “SAPI Consultant”) assisted MAFWE and PEHZ in 

completing the construction and rehabilitation of WTPs on schedule and in accordance 

with the contracts exchanged and with the Macedonian laws and regulations. The 

SAPI Consultant employed local engineers and supporting staff to assist in the data 

collection, to support MAFWE and communicate with the stakeholders. 
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Figure 1-1 Relationship of the Organizations for the SAPI Project 

The construction and rehabilitation of the WTPs were carried out as part of the Yen Loan 

Project. The Implementation Agency for the SAPI Project was the Administration for 

Water Economy under MAFWE, and the Implementation Unit was PEHZ, which was 

under the Administration for Water Economy under MAFWE. The completed WTPs were 

handed over to the Municipalities of Probistip and Stip. They are going to be operated and 

maintained by the following public enterprises (P.E.) / Waterworks Department of each 

municipality: 

- P.E. Nikola Kalev for Probistip municipality 

- P.E. ISAR for Stip municipality 

The organizational structure of PEHZ as the Implementation Unit which is the counterpart 

of the SAPI Project is as follows: 

 

 

 

 

 
Source: SAPI Consultant  

Figure 1-2 Organizational Structure of PEHZ 
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1.5 Scope of Work 

(1) The main activities of the SAPI Project 

The main activities of the SAPI Project were as follows:  

- To collect information and analyze the issues for the construction and rehabilitation of 

the WTPs. 

- To assist and support MAFWE in the preparation of the basic design, cost estimation 

and materials required for the tender / variation order (VO). 

- To assist and support with the negotiation of the contract and construction supervision 

through coordination with the related organizations. 

(2) Activities of the SAPI Consultant 

Activities of the SAPI Consultant were as follows: 

- To examine the WTP system in Probistip municipality. 

- To prepare the Feasibility Study (hereinafter referred to as “F/S”) on WTP operation in 

Probistip municipality. 

- To assist Probistip municipality and Stip municipality in making the three agreements 

(refer to Chapter 4. “Noteworthy Activities”).  

 On-Lending agreement: 

The agreement between Probistip / Stip municipality and the MOF to utilize any 

unused Yen Loan amount for WTP construction and rehabilitation and the same 

amount shall be repaid to MOF in local currency (Macedonian Denar: MKD) by 

the municipalities. 

 Implementation agreement: 

The agreement between Probistip / Stip municipality and PEHZ to implement the 

Project cooperatively. 

 Water usage agreement: 

The agreement between Probistip / Stip municipality and PEHZ to sell and 

distribute raw water by PEHZ to the Waterworks Departments under 

municipalities. 

- To assist MAFWE in the supervision of the construction of the WTP in Probistip 

municipality.  

- To assist MAFWE in the supervision of the rehabilitation of the WTP in Stip 
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municipality. 

- To assist Probistip municipality and Stip municipality in reaching an agreement with 

CMSR to receive Slovenian Funds for the construction and rehabilitation of the WTPs. 

- To examine the water quality of the Zletovica River. 

1.6 Consultant Team Members, Roles and Assignment Schedule 

The SAPI Consultant’s members, roles and the assignment schedule are shown below. 

Because of the issues mentioned in Section 1.7 “Work Schedule”, the SAPI Consultant 

assignment schedule was revised to increase the MM (man months) from 17.79 to 26.79 as 

the assignment of 9 MM were added to manage the three agreements and to assist the final 

process in 2014. 
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Table 1-2 Assignment Schedule (Original) 

 
 Source: SAPI Consultant 

Table 1-3 Assignment Schedule (Amended) 

 
Source: SAPI Consultant 

2011 2012 2013

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

Kunio Kimata

Yuichi Hashimoto

Hiroshi Omura 

Kunio Kimata

Yuichi Hashimoto

Hiroshi Omura 

Report

Person in chargeLocation
12

Task

Fi
le

d 
W

or
k

W
or

k 
in

 J
ap

an

Project Manager /
 Water Treatment Engineer

Deputy Project Manager /
 Construction Engineer

Mechanical / Electrical
Engineer

Project Manager /
 Water Treatment Engineer

Deputy Project Manager /
 Construction Engineer

Mechanical / Electrical
Engineer

△

ICR
△

DFR
△

FR

△

ITR
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1.7 Work Schedule 

The work schedule of the SAPI Project is shown in Tables 1-4 (Original) and 1-5 (Revised). 

The SAPI Project schedule was extended from the original period of 18 months to 37 

months mainly due to the following four issues, the three agreements and procuring 

Slovenian Funds, as described in detail in Chapter 4. “Noteworthy Activities”. 

Major events related to the SAPI Project are shown in Table 4-1 “Chronology of the 

Project”. 

(1) Issues related to the Construction of Probistip WTP 

Once the rapid sand filter process was selected for the Probistip WTP during preparation of 

the basic design in September 2011, Slovenian Funds were organized for additional 

funding. Probistip municipality proposed using an ultrafiltration (UF) method as the 

treatment method since it was common in Slovenia. The SAPI Consultant reviewed and 

compared the two systems, rapid sand filter and UF, in terms of technology, construction 

period, construction cost and operation cost. After comparison, the UF method was selected 

in April 2012.  

The design change and additional Slovenian Fund caused a delay in the start of the WTP 

construction from January 2012 to May 2012. However, the WTP construction was 

completed on schedule by December 2012, because the UF method construction period was 

shorter than that of the rapid sand filter. 

(2) Issues related to the Rehabilitation of Stip WTP 

Initially, the SAPI Consultant was supposed to review the rehabilitation plan as a basic 

design prepared by the local consultant hired by Stip municipality. But, the preparation of 

the basic design was delayed and affected the start of WTP rehabilitation starting time 

delaying it from January 2012 to July 2012. After the rehabilitation started, a decision was 

made to receive a Slovenian Fund in the same manner as Probistip. This resulted in some 

revisions on the WTP rehabilitation work. 

Because the Slovenian Fund was scheduled from January 2013, the construction schedule 

was planned according to the funding schedule so that the Yen Loan Project fund was 

utilized until the end of 2012 and the Slovenian Fund was utilized from the beginning 

of 2013. The Yen Loan Project portion was completed on schedule by December 2012. 

The mayoral election in Stip municipality and the reorganization of the Slovenian 

government cabinet also caused a delay in completion of the Slovenian Fund agreement. 

Even though it was signed in May 2013, it took until June 2013 to be authorized by the 
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European division of the Macedonian government, which has the authority to activate the 

agreement. After it was clear that the Slovenian Fund was available, the scope of the 

work was revised by adding a roof, a wall and other items as additional work. The 

rehabilitation work resumed in September 2013, and the rehabilitation work was completed 

and the commissioning test was done in June 2014, although the original completion date 

was set for March 2014. This delay stemmed from the rehabilitation work including the 

additional work taking longer than expected. Moreover, receiving clean raw water was not 

yet possible since almost five years had passed since completion of the pipeline from the 

intake to the Stip WTP, and many turbidity-causing materials had settled in the pipeline 

necessitating cleaning by flushing. In order to avoid erosion of the adjoining farmland, the 

pipeline had to be cleaned by gradually flushing small volumes of water, which 

consequently took four months from March 2014 till June 2014. 

(3) Compliance with the international construction methods 

The supervision of WTP construction / rehabilitation was carried out based on the technical 

specifications and General Conditions referring to “Conditions of Contract for Works of 

Civil Engineering Construction, Fourth Edition 1987, reprinted 1992 with amendments”, 

FIDIC (Fédération Internationale des Ingénieurs Conseils / International Federation of 

Consulting Engineers) according to the supervision methods for yen loan projects. However, 

neither PEHZ nor the contractors were familiar with construction or supervision under the 

FIDIC so that The SAPI consultant assisted the CP on the WTP construction and 

rehabilitation work according to the FIDIC. 

(4) Coordination between raw water supplier (PEHZ) and tap water suppliers 

Separate organizations are responsible for water supply systems from the source to the point 

of delivery: one is PEHZ as the raw water supplier, under MAFWE, which handles water 

from the river to the municipality, and the other, under the municipality, is the tap water 

supplier that handles the raw water and treats it for the end users. Because of their opposing 

interests, the entire process became complicated and it was difficult to obtain smooth 

cooperation in terms of planning, construction, and management. 
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Table 1-4 Work Schedule (Original) 

 
Source: SAPI Consultant 

  

Year 2013

Month 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1

 Preparatory Work in Japan

【１】：
Data collection and analysis of relevant information and
similar projects

【２】： Preparation of Draft Inception Report

【３】： Revision of the Draft Inception Report

 1st Field Work

【４】：
Completion of the Inception Report based on discussion with
Macedonian Side

【５】： Data collection and analysis of the relevant information

【６】： Assistance on construction procedure

　1st Work in Japan

【７】： Reporting the 1st Field Work

【８】： Assistance on construction procedure

 2nd Field Work

【９】： Assistance on contract with a contractor

【10】： Assistance on construction and equipment procurement

【11】： Adjustment for preventing delay if necessary

　2nd Work in Japan

【12】： Reporting the 2nd Field Work

【13】： Preparation of the 3rd Field Work plan

 3rd Field Work

【14】： Assistance on construction and equipment procurement

【15】： Adjustment for preventing delay if necessary

　3rd Work in Japan

【16】： Reporting the 3rd Field Work

【17】： Preparation of Draft Interim Report

【18】： Revision of the Draft Interim Report

 4th Field Work

【19】：
Completion of the Interim Report based on the discussion
with Macedonian Side

【20】： Assistance on construction and equipment procurement

【21】： Adjustment for preventing delay if necessary

　Final Work in Japan

【22】： Preparation of Draft Final Report

【23】： Submission of Final Report

2011 2012

Field work Work in Japan Explanation and discussion of Reports

Work items
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Table 1-5 Work Schedule (Revised) 

 
Source: SAPI Consultant 

 

  

Year

Work items                                                           Month 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9

Preparation Work in Japan
[1]: Data collection and analysis of relevant
information and similar projects

[2]:Preparation of Draft Inception Report

[3];Review of the Draft Inception Report

1st Field Work

[4]:Completion of the Inception Report based on
discussion with Macedonian Side
[5]: Data collection and analysis of relevant
information

[6]:Assistance on construction procedure

1st Work in Japan

[7]:Reporting the 1st Field Work

[8]:Assistance of construction procedure

2nd Field Work

[9]:Assistance on contract with a contractor

[10]:Assistance on construction and equipment
procurement

[11]:Adjustment for preventing delay if necessary

2nd Work in Japan

[12]:Reporting the 2nd Field Work

[13]:Preparation of the 3rd Field Work plan

3rd Field Work

[14]:Assistance on construction and equipment
procurement

[15]:Adjustment for preventing delay if necessary

3rd Work in Japan

[16]:Reporting the 3rd Field Work

[17]:Preparation of Draft Interim Report

[18]:Revision of the Draft Interim Report

4th Field Work

[19]:Completion of the Interim Report based on the
discussion with Macedonian Side
[20]:Assistance on construction and equipment
procurement

[21]:Adjustment for preventing delay if necessary

5th Field Work

[22]:Assistance on construction and equipment
procurement

[23]:Adjustment for preventing delay if necessary

6th Field Work

[24]:Assistance on construction and equipment
procurement

[25]:Adjustment for preventing delay if necessary

7th Field Work

[26]:Assistance on construction and equipment
procurement

[27]:Adjustment for preventing delay if necessary

Final Work in Japan

[22]:Preparation of Draft Final Report

[23]:Submission of Final Report

Field work Work in Japan Explanation and discussion of Reports

2011 2012 2013 2014
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1.8 Reports 

The SAPI Consultant submitted the following reports to JICA. 

Table 1-6 Reports of SAPI Project 

Report Components Due (Original) Due (Revised)

Inception 
Report 

 Objectives 
 Study components and procedures 
 Work schedule 
 Organization 
 Others 

September 2011 September 2011

Interim 
Report 

 Evaluation of the tender / VO with the result and 
issues 

 Construction progress of the Probistip and Stip 
WTPs, future plans and variations of the Yen 
Loan Project components 

 Components of technical assistance carried out 
through the SAPI Project 

 Capacity development status of MAFWE and the 
related organizations 

 Letters, memorandums and other documents 
exchanged between MAFWE and the related 
organizations 

 Others 

September 2012 September 2012

Final Report  Construction progress of the Probistip and Stip 
WTPs, future plans and variations of the Yen 
Loan Project components 

 Components of technical assistance carried out 
through the SAPI Project 

 Capacity development status of MAFWE and the 
related organizations 

 Letters, memorandums and other documents 
exchanged between MAFWE and the related 
organizations 

 Others  

February 2013 September 2014

Source: SAPI Consultant 
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2. Issues and Required Measures 

2.1 Probistip WTP 

(1) Water Supply Condition when the SAPI Project Started 

Prior to the SAPI Project, the water system in Probistip was composed of shallow wells 

located near the Zletovica River, a reservoir, and chlorine dosage facilities. The pump 

equipment and piping were superannuated, and the water supply frequently failed due to 

pump and pipe breakage. Moreover, the water source was not reliable in summer, as 

Probistip had been suffering from drought. In addition, Probistip municipality was a city 

that prospered in lead mining, and use of groundwater was regarded as questionable 

although the water quality analysis results were acceptable according to the Macedonian 

standards. Therefore, the citizens of Probistip often waited to use the clean water sourced 

from the upper stream of the Zletovica River, which turbidity in Nephelometric Turbidity 

Unit (NTU), is usually less than two. 

(2) Change of Budget and Treatment System 

Probistip WTP construction was not included in the Yen Loan Project because the basic 

design had not been prepared by the municipality. WTPs were supposed to be constructed 

by the municipalities with their own budget, but Probistip municipality was not able to 

construct them due to budgetary constraints. In April 2011, MOF made a request to JICA 

to construct the Stip WTP within the Yen Loan Project, and it was accepted. When the 

SAPI Project started, a rapid sand filter system was designed for the WTP under the Yen 

Loan Project budget. The Yen Loan Consultant recommended this rapid sand filter system 

because of budget limitations. Shortly after the SAPI Project started, an additional 

Slovenian Fund was organized, and Probistip municipality submitted a proposal for 

construction of a WTP with an ultrafiltration treatment system under the Slovenian Fund. 

Probistip municipality eventually decided to use the UF method instead of the rapid sand 

filter system and the design was revised. Fund allocation by source is shown in Table 2-1. 

Table 2-1 Fund Allocation (Probistip) 

Construction Cost Yen Loan Slovenia Municipality Total 

Budget (Yen) 93,480,000 51,110,000 4,472,000 149,062,000 

Work item Treatment 
Equipment

Building, 
Foundation Miscellaneous - 

1 EUR=106.48 yen on 11 May 2012 
Source: SAPI Consultant 
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(3) Three Agreements (On-Lending, Implementation, Water Usage Agreement)  

1) On-Lending Agreement between MAFWE under the MOF and Probistip 

Municipality  

As mentioned in Section 1.1 “Background”, the budget for WTP construction was 

rearranged to be financed under the Yen Loan Project. As the municipality had the 

necessary budget for WTP construction, they started to prepare for implementation. 

Nevertheless, this budget was prepared under the L/A between the MOF and JICA for the 

Yen Loan Project implemented by MAFWE so the constructed facility would belong to 

MAFWE. Since the final user of the WTP facility would be an Enterprise of the 

municipality, it was to be handed over from MAFWE to the municipality after the 

completion of construction. Therefore, an agreement was required on how the municipality 

would repay the construction cost amount to the MOF. 

An On-Lending Agreement was made between Probistip municipality and the MOF for 

repayment in Local Currency in the same amount as the construction cost. The interest of 

the On-Lending Agreement was set at 1.5%, the same as the L/A. The municipality would 

operate the WTP and the income would be used for repayment of the borrowed amount. 

Moreover, the lending limit was based on the fiscal scale of the municipality, and Probistip 

municipality needed to negotiate with the MOF based on their fiscal program.  

The flow of the Yen Loan Project budget and On-Lending Agreement amount is indicated 

in Figure 2-1 for Probistip and Stip WTPs construction and rehabilitation. 



 

 
Source: SAPI Consultant 

Figure 2-1 Construction Budget Flow 
 

2) Implementation Agreement 

In the Yen Loan Project, PEHZ under MAFWE was supervising construction with the Yen 
Loan Consultant. PEHZ covered their operation cost with the annual appropriation 
provided by MAFWE, and income from the sale of raw water. With the ownership of the 
facility belonging to the municipality, the budget for the construction supervision of the 
WTP was not accepted by MAFWE. Therefore, the SAPI Consultant provided assistance to 
PEHZ in supervising construction on the WTP and certifying the progress. 

The relationship between the entities of the Implementation Agreement is indicated in 
Figure 2-2 for Probistip and Stip WTP construction and rehabilitation. 
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Source: SAPI Consultant 

Figure 2-2 Relationship of Implementation Agreement Entities 

3) Water Usage Agreement

In order to operate the intake, treatment and distribution facilities of raw water rationally 

and economically, the handling rule including price should be agreed between the supplier 

(PEHZ) and the receiver (the Public Enterprise / Waterworks Department). 

Although the Water Usage Agreement was signed by both the municipality and PEHZ, 

their deliberations were prolonged because of their conflicting interests.  

The relationship of entities involved in the Water Usage Agreement is indicated in Figure 

2-3 for Probistip and Stip WTP construction and rehabilitation. 
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Source: SAPI Consultant 

Figure 2-3 Relationship of Water Usage Agreement Entities 

(4) Raw Water Quality Control 

Turbidity of raw water needs to be below 20 NTU to prevent damage to the membranes in 

a UF method. Thus, it was decided that intake would be switched from the Zletovica River 

to existing shallow wells when the NTU of the river water exceeds 20 due to rain. PEHZ 

and the Waterworks Department will communicate closely with each other so that PEHZ 

will close the intake valve to stop water distribution to the transmission pipe and the 

Waterworks Department will operate the well pump when the river water turbidity 

becomes high.  

(5) Construction Supervision of the Slovenian Fund Portion 

The Implementation Agreement was established for constructing and rehabilitating the 

WTPs under the Yen Loan Project but the Slovenian Fund was not considered when the 

agreement was prepared. It was necessary to supervise construction and issue the progress 

certifications under the Slovenian Fund, but PEHZ had no budget for consultant who took 

responsibility for this when the Slovenian Fund was applied because it was added after 

Implementation agreement. The situation was same to Stip WTP rehabilitation. 

JAPAN MACEDONIA SLOVENIJA
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2.2 Stip WTP 

(1) Water Supply Condition when the SAPI Project Started 

The existing Stip WTP was designed in 1987 and constructed in 1990. The features are 

shown in Figure 2-4. 

Source: SAPI Consultant 

Figure 2-4 Existing Stip WTP Layout 

The existing WTP is composed of two systems: the groundwater treatment line and the 

surface water treatment line.  

When the SAPI Project started, the groundwater treatment line was operational and 

supplying tap water to the city, but the efficiency was low because of aging facilities. The 

system is composed of a cascade gravity aeration chamber, pre-ozonation and rapid sand 

filters, and post-ozonation and chlorination. The water source is a shallow well near the 

Bregalnica River.  

The surface water treatment line, which is also composed of pre-ozonation, a flocculation 

basin with sludge blanket method, a sedimentation basin and a rapid sand filter, which is 

common for groundwater lines, was not operational due to malfunctions in water supply 

facilities. Although the raw water supply facilities were constructed to receive water from 

Sand filters 

Sedimentation basins 

Flocculation basins 

Groundwater 
treatment line 
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the Zletovica River in 2010, the treatment line could not operate due to malfunctions in the 

WTP system such as chemical dosage equipment, valves, concrete structure corrosion and 

others.  

(2) Change of Budget and Design 

A request to rehabilitate the Stip WTP within the Yen Loan Project was made by the MOF 

to JICA in April 2011, and it was accepted. 

When the SAPI Project started, WTP rehabilitation was designed under the Yen Loan 

Project budget. Shortly after the SAPI Project started, an additional Slovenian Fund was 

organized and the revision of the design was considered. The original plan under the Yen 

Loan Project was to rehabilitate the WTP only. However, with the allocation of the 

Slovenian Fund, installation of the roof over the entire treatment plant was added. Because 

the temperature of the site drops below minus 10 degrees Celsius in winter, installation of 

the roof allowed hygienic and safe operation. Fund allocation by source is shown in Table 

2-2. 

Table 2-2 Fund Allocation (Stip) 

Construction Cost Yen Loan Slovenia Municipality Total 

Budget (Yen) 46,740,000 44,231,000 3,250,000 94,221,000 

Work item Treatment 
Equipment

Installation, 
piping, roofing Miscellaneous  

1 EUR=98.58 Yen (28 July 2012) 
Source: SAPI Consultant 

(3) Three Agreements (On-Lending, Implementation, Water Usage Agreement)  

They are the same as those for Probistip municipality. Please refer to Section 2.1(3). 

(4) Raw Water Quality Control 

It was agreed between PEHZ and the Waterworks Department that raw water turbidity 

(NTU) would be below 20 in order to reduce the chemical usage volume, while the 

treatment system is capable of treating water up to NTU 1,000. To this end, PEHZ and the 

Waterworks Department will communicate closely with each other so that PEHZ will close 

the intake valve to stop water distribution to the transmission pipe and the Waterworks 

Department will operate the well pump when the river water turbidity becomes high. 

(5) Local Election in Macedonia 

Due to the local election in March 2013 in Stip, new contracts, including the Slovenian 

Fund contract, were suspended. After the election, it was necessary to explain to the new 
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mayor the background of the WTP rehabilitation and the three above-mentioned 

agreements, and request that he should proceed with the contract execution of the 

Slovenian Fund.  

(6) Re-establishment of Cabinet in Slovenia 

The Cabinet of Slovenia fell in 2013 due to the European economic crisis, and it became 

impossible for CMSR, who were handling the grant funds in Slovenia, to continue this 

responsibility for the WTP rehabilitation. 

(7) Approval by the Secretariat for European Affairs of the Macedonian Government 

After the Agreement for the Slovenian Fund was signed between the mayor and CMSR in 

May 2013, approval by the Secretariat for European Affairs of the Macedonian government 

was required but it was difficult to persuade them on early issuance. 

(8) Construction Supervision of the Slovenian Fund Portion 

The situation was the same as that in Probistip municipality. Please refer to Section 2.1(5).  

(9) Additional Repair Work  

The need for additional repair work, leakage rehabilitation of the water channel leading to 

the sand filter was revealed during the rehabilitation work in 2013. Requirements were 

considered. 

(10) Re-washing of Transmission Pipeline 

In preparation for examining the treatment function, flushing out the transmission pipeline 

was required. PEHZ was asked to carry out the flushing work until the turbidity value of 

distributed water reached an acceptable level (NTU<20). 
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3. Activities Undertaken 

3.1 Common Activities 

(1) Confirmation of Raw Water Quality 

The Zletovica River, including the points of intakes 1 and 3, is categorized as Class II in 

the following standards: 

- Decree on Water Classification (Official Gazette No. 18/99) 

- Decree of Categorization of the River, Lake, Reservoir, Groundwater  

Concentrations of major items by class as categorized in the Decree on Water 

Classification as the Environmental Standards are shown in Table 3-1.  

Table 3-1 Environmental Standards 

Indicators 
Concentrations for adequate class 

Class I Class II Class III Class IV Class V 

Turbidity in NTU <0.5 0.5-1.0 1.1-3.0 >3.0 >3.0 

Dissolved oxygen in mg/L >8.00 7.99-6.00 5.99-4.00 3.99-2.00 <3.00 

BOD5 in mg/L <2.0 2.01-4.00 4.01-7.00 7.01-15.00 >15.00 

COD permanganate in mg/L <2.50 2.51-5.00 5.01-10.00 10.00-20.00 >20.00 

Coliform bacteria number in 100 ml 5 5-50 50-500 >500 >500 

Source: SAPI Consultant 

Class II implies that the water quality is relatively clean and allows the use of the water as 

raw water for water treatment plants (WTPs). Any human activities should not damage the 

Class II water quality. 

The Environmental Standards specify a desired state in turbidity, contamination and others. 

The standards are policy guidelines that regulate the effect of human activity upon the 

environment to maintain the particular environmental components and function. 

The SAPI Consultant confirmed that raw water quality is acceptably below the standard 

levels. 

Class II water requires that the turbidity is 0.5-1.0 NTU, but after rainfall, the river water 

quality becomes high in turbidity reaching over 100 NTU. The SAPI Consultant advised 

that PEHZ was not obliged to supply raw water of Class II to WTPs. WTPs treat the raw 

water supplied from PEHZ to match the drinking water quality standards of less than 1.0 

NTU as regulated in the Macedonian Standard (Official Gazette of the Republic of 

Macedonia, No. 46 on 7 April, 2008) of Drinking Water Standards. 
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3.2 Probistip WTP 

(1) Review of Design for Probistip WTP 

In the Yen Loan Project, basic design work started from June 2011. In September 2011 

during the basic design work period, a selection of treatment processes were studied, 

comparing the classical method (coagulation, sedimentation and filtration) and the UF 

method. The construction costs were estimated at 1.0 million euros for the classical method 

and 1.5 million euros for the UF method. As the result of the comparison study, the 

classical method was initially selected because it was economical and more reliable as the 

UF method was not commonly used in Macedonia. Although the basic design was 

scheduled for completion by October 2011, the draft basic design was not prepared until 

March 2012 by a local consultant with the assistance of the SAPI Consultant. The layout of 

the WTP with the classical method is shown below and the cost was estimated at 1.8 

million euros. 
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Source: SAPI Consultant based on results of data collection 

Figure 3-1 Draft Probistip WTP Layout 

There were two conditions on implementation of the Probistip WTP in March 2012. One 

was related to the time schedule, as the WTP’s construction was to be completed by the end 

of 2012, which was the term of the L/A. The other was related to the budget, as only about 

1.4 million Euros were available, including the JICA Loan of 800,000 Euros, the Slovenian 

Fund of 480,000 Euros and the Probistip municipal budget of 120,000 Euros. 

Therefore, in order to comply with the above conditions, the draft basic design was 

reviewed, and it was discovered that the construction cost for the classical method was able 

to be reduced to 1.3 million Euros by changing the tank and equipment layout. 

Additionally, the application of the UF method was studied again, whereas a comparison of 

the two treatment systems is shown in Table 3-2. 
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Table 3-2 Comparison of Treatment Systems 

Items Classical method
(Rapid sand filter) UF method 

Construction cost 1.3 million euros 1.4 million euros 

Operation maintenance cost 0.07 euro/m3 0.06 euro/m3 

Treatment capacity in turbidity <1,000 NTU <100 NTU 

Required staff numbers About 15 About 5 

Reliability 
High, many similar cases 
are applied. 

In Macedonia, it has not been 
applied, but it is becoming 
common in the world. 

Construction period 
Longer and difficult to 
complete the construction 
by the end of 2012.

Shorter and possible to complete 
the construction by the end of 
2012.

Source: SAPI Consultant 

As shown above, the construction cost of the classical method was slightly more 

economical, but the OM cost was more expensive. Additionally, the classical method can 

handle higher water turbidity levels with the WTP (about ten times more than the UF 

method). Furthermore, the use of the existing groundwater system would continue as a 

backup system, even after the WTP is constructed. Thus, groundwater would be used when 

the river water turbidity is high. Therefore, the limitation of the UF method capacity to treat 

raw water up to 100 NTU does not cause any problems. Regarding the construction period, 

the UF method is shorter than it of the classical method. In addition, the water level head is 

sufficient enough to supply water to the ultrafilter by gravity, as the elevation of the 

pipeline upstream point is about 800 m and that of the WTP is about 500 m, resulting in 

300 m (30 bar) of available pressure. Thus, the required pressure for UF operations (3 bar) 

can be obtained by natural gravity and pumps are not needed to supply water to the UF. 

Therefore, with the UF method not requiring pumps, a lower OM cost is enabled. 

In consideration of the above, and with the assistance of the SAPI Consultant, the UF 

method was adopted for the Probistip WTP construction. 

The plant contains three units, each with a capacity of 25 L/sec., for a total capacity of 75 

L/sec, in which space for one extra set was allocated to meet future demands. Additionally, 

a hollow fiber membrane of 0.01-0.001 micrometers in size was used for the UF film, 

which is expected that all the pathogenic bacteria and viruses will be removed from raw 

water in this system. The UF unit and the fiber pictures are shown below in Figures 3-2 and 

3-3. 
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Source: SAPI Consultant 

Figure 3-2 One Unit of UF 

Source: SAPI Consultant 

Figure 3-3 Edge of the UF Unit 

Raw water passes along the inside of the tube and is filtered at a pressure of 3 bars through 

to the outside of the tube. In order to wash the filth collected at the ultrafilter, backwash is 

applied about every half an hour. The ultrafilter is also cleaned with chemicals such as 

NaOCl, HCl and NaOH, and these backwashes and chemical cleaning are applied 

automatically. Backwashed water is drained into a tank to be neutralized and drained to a 

sedimentation tank. Overflow water from the sedimentation tank is drained to public 

drainage or the mining factory for use and sediment material is removed periodically, about 

once a year. 

The layout of the existing reservoir and the newly constructed WTP is shown in Figure 3-4. 

Source: SAPI Consultant 

Figure 3-4 Layout of the New Probistip WTP (white roof) and Reservoir (red roof) 
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Source: SAPI Consultant based on results of data collection 

Figure 3-5 Plan and Cross Section of Newly Constructed Probistip WTP
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Source: SAPI Consultant based on results of data collection 

Figure 3-6 Bird's Eye View of Newly Constructed Probistip WTP 
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(2) Three Agreements (On-Lending, Implementation and Water Usage Agreement) 

The SAPI Consultant assisted PEHZ in making these Agreements (refer to Chapter 4. 

“Noteworthy Activities”). 

(3) Commissioning Test 

Before the commissioning test, the pipeline was cleaned. At the beginning of the 

commissioning test, water with turbidity of more than 500 NTU was discharged in the 

Probistip WTP. 

During the commissioning test, a trial and error approach was applied to determine the 

adequate chemical (coagulant agent) dosage rate referring to the similar WTP applications, 

including Sveti Nikole WTP, which was constructed under funding by the Sveti Nikole 

municipality. This municipality is one of the targeted raw water supply municipalities 

under the Yen Loan Project, and SCADA was set up for automatic operation. 

(4) Assistance on Supervising Construction of Probistip WTP by PEHZ 

As mentioned in Section 2.1 (2) “Change of Budget and Treatment System”, the 

construction budget was constituted of the Yen Loan, Slovenian Fund and municipality 

fund, but a budget for supervising the construction was not included in the Slovenian Fund. 

Therefore, it was discussed how to supervise that portion among PEHZ, the municipality 

and the SAPI Consultant, and agreed that PEHZ would act as the Implementation Unit with 

assistance by the SAPI Consultant in a similar way as the Yen Loan Project. 

Construction work started in May 2012 and was carried out under daily operation of the 

existing reservoir without stoppage of water supply and completed in December 2012. 

During the construction, the SAPI Consultant called monthly meetings with the 

municipality, the Waterworks Department and PEHZ, and discussed the quality, the 

process and the problems of the construction.  

Regarding the supervision of building construction, since the contractor had experienced 

the rehabilitation work of the SCADA Center under the Yen Loan Project, the SAPI 

Consultant applied the same protocol such as material approval, inspector’s presence and 

progress checks.  

Regarding the supervision of water treatment facilities, sequencing supervision was done in 

the steps of equipment, installation, and the functional test. 

The SAPI Consultant conducted the shop inspection of equipment in Slovenia before 

shipment to the site. A WTP engineer and the SAPI Consultant electrical engineer 
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inspected the installation work and the functional test done by the Slovenian engineer. The 

SAPI Consultant certified the progress of payment to the contractor according to the 

contract amount consisting of the Yen Loan Project budget, the Slovenia Fund, and the 

municipal budget. 

3.3 Stip WTP 

(1) Review of Design for Stip WTP Rehabilitation 

A local consultant of Stip municipality was preparing the basic design to rehabilitate the 

WTP when the SAPI Project started. The basic design needed to be accepted by the 

Municipality of Stip and the Water Department. The SAPI Consultant assisted with the 

review of this design. 

The following items were reviewed by the SAPI Consultant on the design made by the 

local consultant of Stip municipality. 

1) Operation system was discussed with the Water Department to determine the valve 

type, such as inflow valve, ozonation (pre and post), and chemical pump, inlet 

valve (motor valve), flocculation basin valves (pneumatic valve), sedimentation 

basin valves (pneumatic valve), sand filter valves (pneumatic valve). 

2) WTP basin capacities (volume and area) of inlet chamber, ozonation chambers, the 

sedimentation basins and flocculation basins were confirmed. 

3) Water level profile was confirmed. 

4) Flow meters were additionally installed by the Water Department to measure at the 

WTP to confirm the raw water supply volume. 

5) Manhole cover packing of ozone chamber was to be attached. 

6) Ozone sensor and ozone alarm were to be installed as the ozone is toxic. 

7) Chemical storage room was removed to avoid a lot of soil work.  

8) Layout of the chemical dosage machine was changed to utilize the vacant space. 

9) Position of the compressor was fixed. 

10) One blower compressor for pneumatic valve was added as a spare. 

11) Recalculation for the requirements of the compressors, blowers and pneumatic 

valves was done. 
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(2) Three Agreements (On-Lending, Implementation and Water Usage Agreement) 

The SAPI Consultant assisted PEHZ in making these Agreements (refer to Chapter 4. 

“Noteworthy Activities”). 

(3) Construction Supervision 

Rehabilitation work was carried out under daily operation of the WTP without stoppage of 

water supply as same as Probistip WTP construction.  

The rehabilitation work was suspended from January 2013 to September 2013, as the 

disbursement of the Slovenian Fund was not available. 

(4) Commissioning Test 

Before the commissioning test, cleaning was required, as a lot of soil had settled in the 

transmission pipeline. Some parts of the pipeline are commonly used to supply raw water 

to Sveti Nikole WTP, which started operation in 2011, so soil had accumulated in the 

pipeline since 2011. At the beginning of the commissioning test, turbid water with levels of 

more than 1000 NTU was discharged in the Stip WTP as shown in Figure 3-7. 

Source: SAPI Consultant 

Figure 3-7 High Turbidity Inlet Water at the Beginning of the Commissioning Test 

Before the commissioning test, the SAPI Consultant requested that PEHZ and the Stip 

Waterworks Department clean the pipeline, but it was not carried out completely as the 

river water level was too high to discharge water from the intermediate drainage valve. 

Cleaning the pipeline by discharging water from the WTP was effective, but it caused soil 

erosion downstream of the WTP, which in turn, affected the wheat fields. The stream of the 

WTP drainage and the agriculture area are shown in Figures 3-8 and 3-9. 
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The pipeline was eventually cleaned step-by-step by discharging water from the WTP and 

discharging the intermediate drainage valves. The coordination was carried out under the 

SAPI Consultant. 

Source: SAPI Consultant

Figure 3-8 Soil Erosion by 
Discharging Water 

Source: SAPI Consultant

Figure 3-9 Landscape Downstream of 
the WTP Drainage 

During the commissioning test, a jar test was done to determine the adequate chemical 

dosage rate such as coagulant and polyelectrolytes. The jar test is shown in Figure 3-10. 

Source: SAPI Consultant 

Figure 3-10 Jar Test to Identify the Chemical Dosage Rate 

A system flow diagram, which was prepared as As-built Drawing, is attached below 

(Figure 3-11). The drawing was updated by the SAPI Consultant. 
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Source: SAPI Consultant based on results of data collection 

Figure 3-11 System Flow Diagram of Stip WTP 



37 

(5) Assistance on Supervising Construction of Stip WTP by PEHZ 

The SAPI Consultant called the municipality, the Waterworks Department and PEHZ to 

monthly meetings and discussed the quality, the process and the problems of the 

construction.  

Regarding the supervision of rehabilitation of the existing water tank and roofing 

construction, the SAPI Consultant followed the same methods as Probistip. 

Regarding the supervision of water treatment facilities, the SAPI Consultant again followed 

the same methods as Probistip. 

The SAPI Consultant certified the progress payment to the contractor for the Yen Loan 

portion by January 2013, and for the municipal budget, including the Slovenian Fund, after 

that.  

(6) Change of Budget and Design 

Since a Variation Order was planned under the Yen Loan for the WTP construction using 

the Yen Loan Project budget, the SAPI Consultant verified the contractor’s experience with 

WTPs in Slovenia, and approved them as the contractor for the Yen Loan Project. The Yen 

Loan Project cost was determined by the SAPI Consultant based on the estimation of the 

local consultant of Stip municipality. The construction design was also made based on the 

local consultant drawings that were reviewed by the SAPI Consultant. 

(7) Local Election in Macedonia 

The SAPI Consultant explained to the new mayor the background of the rehabilitation of 

the WTP, the progress of the three Agreements, and the necessity for a contract for 

execution of the Slovenian Fund portion, and obtained his approval and signature.  

(8) Reformation of the Cabinet in Slovenia 

CMSR stated that they were not able to take any actions until the Minister of Finance in 

Slovenian Government was named. Reformation of the cabinet of Slovenia was completed 

in March 2013, and the contract for the Slovenian Fund was concluded in May 2013.  

(9) Approval by the Secretariat for European Affairs of the Slovenian Fund Agreement 

The SAPI Consultant requested that the MAFWE and the mayor expedite the agreement 

and this was recognized in July 2013. 
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(10) Additional Repair Work 

In cooperation with the design company contracted by the municipality, the SAPI 

Consultant studied the necessity of further repairs, and made amendments to the contract 

with the contractor in December 2013 after obtaining the municipality’s supplementary 

budget. 

(11) Re-washing of the Transmission Pipeline 

Since the transmission pipeline was operated by PEHZ, coordination with the Waterworks 

Department of Stip municipality was needed for re-washing. Because the Waterworks 

Department of Stip municipality also had preparation activities that they had to undertake, 

the SAPI Consultant coordinated their schedule for preparation to secure the washing 

operation, and conducted a performance inspection of the WTP.  

3.4 CP Training in Japan 

JICA organized a training course for MAFWE and related personnel regarding water 

supply organization, institution, water treatment systems and hydro-power generating 

technology in Japan from 23 June 2012 to 1 July 2012. 

Seven trainees were selected from the related authorities in Macedonia that were involved 

with the water supply business in the Yen Loan Project as follows: 

1) Director of Administration for Water Economy, MAFWE 

2) President of the Board of PEHZ, MAFWE 

3) Director of PEHZ, MAFWE 

4) Mayor of the Municipality of Probistip 

5) Mayor of the Municipality of Stip 

6) Director of the Public Enterprise of the Municipality of Probistip 

7) Director of the Public Enterprise of the Municipality of Stip 

The SAPI Consultant participated as the coordinator to assist the training. 
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Figure 3-12 Attendance to CP Training in Japan 

Organizations in Japan that are responsible for supplying public water were selected for the 

trainees to visit such as: 

1) Kitachiba Water Supply Authority that handles all operations, raw water intake,

water treatment, and water supply.

2) Seo WTP operating a UF method, which system is the same as the Probistip WTP.

3) Kawai WTP operating a sludge bracket system, which system is the same as the

Stip WTP.

4) Arima WTP that have sludge drying beds which is simple method to treat the

sludge generated at the WTP

5) Kawai WTP and Arima WTP that are operating mini hydro plants along with their

WTP operation.

6) Shiroyama power plant and Aikawa power plant, which introduced new generating

technology in Japan.

The SAPI Consultant also had a lecture to the trainees on Non-Revenue Water (NRW) 

measure which includes reducing leakage, during the training because this is currently a 

serious issue in Macedonia. 
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By studying the consistent managerial system from raw water to tap water supply service in 

Japan, the trainees from the different government offices and those involved in the water 

business understood the necessity for the Implementation Agreement for the construction 

supervision, and the Water Usage Agreement for management and sales contracts. 

 

The training plan and schedule are attached. (Attachment 24) 
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4. Noteworthy Activities 

4.1 Three Agreements 

Before initiating the contract procedures of Probistip and Stip WTP construction and 

rehabilitation works, the following three Agreements were required. 

(1) On-Lending Agreement 

The final user of the WTP shall be the municipality. However, they are not a part of the 

MOF, which is the borrower of the Yen Loan, so an On-Lending Agreement between the 

municipality and the MOF was required in order for the municipality to use the Yen Loan 

Project budget. 

In consideration of the conditions of the L/A between the MOF and JICA, the SAPI 

Consultant estimated the income and expenditure of the WTP operation, and proposed the 

terms of borrowing and repayment to Probistip / Stip municipalities for the On-Lending 

Agreement between Probistip / Stip municipality and the MOF.  

It took about 2 months additionally to define the amount of the domestic loan according to 

the scale of the municipality, which needed several examinations such as trial calculations 

of F/S of WTP operation, the reimbursement plan, interest, and others. 

The On-Lending Agreement between the MOF and the Public Enterprise of the 

Municipality of Probistip was signed on 9 February 2012 under the following terms and 

conditions:  

- Amount of 49,000,000 MKD (1EUR= 61.5MKD=102.0Yen) 

- Interest of 1.5% (Attachment 7) 

The On-Lending Agreement between the MOF and the Municipality of Stip was made on 

26 February 2012 under the following terms and conditions: 

- Amount of 28,900,000 MKD (1EUR= 61.5MKD=109.2Yen) 

- Interest of 1.5% (Attachment 8) 

(2) Implementation Agreement 

Regarding the construction of the WTP, the responsibilities and duties should be 

determined for each parties, MAFWE, PEHZ, the Municipalities and the Waterworks 

Departments of Probistip and Stip based on the relationships of each with the others. In 

Macedonia, the raw water supplier and the tap water supplier are separate and under 

different ministries; thus, designating which organization should handle the construction 
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using the loan fund was complicated and took about three months to be concluded. The 

SAPI Consultant had discussions with the following four parties and suggested how the 

WTP construction and rehabilitation should be carried out under the organization of a) 

PEHZ as Implementation Unit, b) MAFWE as Implementation Agency, c) Probistip and 

Stip municipalities as Investors and d) the Waterworks Departments of Probistip and Stip 

municipalities as Implementers of the investment, with the condition that the SAPI 

Consultant would assist with the construction supervision. 

The Implementation Agreement between MAFWE, PEHZ, the Municipality of Probistip 

and the Waterworks Department of the Municipality of Probistip was made on 18 October 

2011 under the following terms and conditions: 

- Municipality of Probistip as the Client, 

- Public Enterprise of the Municipality of Probistip as the Operator, 

- Administration for Water Economy under MAFWE as the Implementation Agency, 

- PEHZ is the Implementation Unit. (Attachment 4) 

The Implementation Agreement between MAFWE, PEHZ, the Municipality of Stip and the 

Waterworks Department of the Municipality of Stip was made on 28 March 2012 under the 

following terms and conditions: 

- Municipality of Stip as the Client, 

- Public Enterprise of the Municipality of Stip as the Operator, 

- Administration for Water Economy under MAFWE as the Implementation Agency, 

- PEHZ as the Implementation Unit. (Attachment 5) 

(3) Water Usage Agreement 

Probistip and Stip municipalities did not agree to the water price charged by MAFWE so 

further discussion and agreement were required.  

The SAPI Consultant estimated the incomes and expenditures of the Waterworks 

Department and PEHZ, and asked them to reach common ground. Moreover, the SAPI 

Consultant proposed how to handle the raw water including turbidity management at the 

intake gate and the end point of the transmission pipeline, and they decided to cooperate 

regarding management. 

The Water Usage Agreement between PEHZ and the Municipality of Probistip was made 

on 20 February 2012 under the following terms and conditions: 
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PEHZ shall provide raw water from the Zletovica River to Probistip WTP under the 

following terms and conditions: 

- 1st year: 3 MKD/m3 

- From 1 January 2014: 4 MKD/m3,  (1EUR= 61.5MKD=144.8Yen) 

- From 1 January 2016: the charge shall be raised by 1 MKD/m3 every year. 

(Attachment 9) 

The Water Usage Agreement between PEHZ and the Municipality of Stip was made on 20 

February 2012 under the following terms and conditions: 

PEHZ shall provide raw water from the Zletovica River to Stip WTP under the 

following terms and conditions: 

- 1st year: 3 MKD/m3 

- From 1 January 2014: 4 MKD/m3,  (1EUR= 61.5MKD=144.8Yen) 

- From 1 January 2016: the charge shall be raised by 1 MKD/m3 every year. 

(Attachment 17) 

Price of tap water on Probistip and Stip municipality is 29MKD/m3, (1Euro= 

61.5MKD=144.8Yen). 

4.2 Probistip WTP 

(1) VO Procedure 

The Municipality of Probistip decided to issue a Valuation Order (VO) on 5 March 2012 

due to time constraints considering the remaining L/A period in order to avoid for 

tendering process, which take about three months additionally, and finally all the 

stakeholders agreed on the implementation procedure of VO. 

(2) Evaluation of Offer 

There were two contractors, the Package 2 Contractor and the Package 4 Contractor, 

available for applying the VO. The Package 2 Contractor delayed their original works so 

that they should concentrate on the completion. Therefore, the Package 4 Contractor was 

selected due to availability. 

The SAPI Consultant, along with PEHZ and the Waterworks Department of the 

Municipality of Probistip studied their offer issued on 29 April 2012. The SAPI Consultant 

compared all offers and issued an evaluation report to PEHZ on 7 May 2012. On 17 May 

2012, the SAPI Consultant, along with PEHZ and the Probistip mayor, inspected two 

WTPs in Slovenia on which their subcontractor in charge of the water treatment facilities 



44 

had worked because no UF methods had been installed or operated in Macedonia before 

and it was necessary to verify the capability of the contractor in that field. (Attachment 14, 

16) 

(3) Slovenian Fund and Municipality Fund 

A Slovenian Fund agreement was signed between CMSR and the Municipality of Probistip. 

The construction contract fund composed of the Yen Loan 63% (equivalent to Yen 

93,480,000 as shown in Table 2-1), the Slovenian Fund 34% (Yen 51,110,000) and the 

Municipality of Probistip fund 3% (Yen 4,472,000). The SAPI Consultant, with PEHZ 

and the Probistip mayor, visited CMSR on 18 May 2012 to explain the supervising system, 

contract conditions and payment conditions of the Yen Loan Project. Consequently, the 

Slovenian Fund followed the same conditions as the Yen Loan Project. (Attachment 20) 

4.3 Stip WTP 

(1) VO Procedure 

PHEZ and the Municipality of Stip decided to implement a VO to select a contractor on 19 

July 2011 considering the remaining period of the Yen Loan as same as Probistip. 

(2) Evaluation of Offer 

Two companies were available as contractors, Package 2 Contractor and Package 4 

Contractor by VO procedure under the Yen Loan Project. The Package 2 Contractor 

delayed their original works so that they should concentrate on completion. Therefore, the 

Package 4 Contractor was selected. 

The SAPI Consultant, with PEHZ and the Waterworks Department of the Municipality of 

Stip, studied their offer issued on 21 July 2012. The SAPI Consultant issued the evaluation 

report to PEHZ on 25 July 2012. (Attachment 14) 

(3) Slovenian Fund and Municipality Fund 

The Slovenian Fund agreement between Slovenia and the Municipality of Stip came as 

promised. The construction contract fund was composed of the Yen Loan 50% (equivalent 

to Yen 46,740,000 as shown in Table 2-2), the Slovenian Fund 47% (Yen 44,231,000) 
and the Municipality of Stip fund 3% (Yen 3,250,000).  

The Slovenian Fund agreement between Slovenia and the Municipality of Stip was entered 

into on 27 May 2013. (Attachment 32) 

Chronology of the Project is shown in Table 4-1. 
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Table 4-1 Chronology of the Project 

Year Month Day Whole Project Probistip Stip 

2003 11 Yen Loan Agreement 

2011 

4 MOF requested JICA for WTP 

7 19 VO was selected 

8 SAPI Project was signed 

9 Submission of Inception Report 

10 18 Implementation Agreement

2012 

2 9 On-Lending Agreement

2 20 Water Usage Agreement 

2 20 Water Usage Agreement 

2 26 On-Lending Agreement

3 5 VO was selected 

3 28 Implementation Agreement

4 26 UF method was selected 

5 11 Construction Contract 

5 18 Slovenia Fund Contract 

6 Training in Japan 

7 28 Construction Contract 

9 Submission of Interim Report 

12 10 TOC 

2013 

1 Yen Loan closed 

3  Mayor Election 

3  Slovenia Gov. cabinetmaking 

5 27 Slovenia Fund Contract 

9 
Slovenia Fund was 
approved. 

2014 
6 30 TOC 

9 22 Submission of Final Report 

Source: SAPI Consultant 
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5. Output and Conclusion  

5.1 Items Assisted by SAPI Project 

WTPs of Probistip and Stip were constructed and rehabilitated with the Yen Loan Project 

fund, the Slovenian Fund and the budget allocated by the two municipalities (Probistip and 

Stip) in addition to the surplus of the SAPI Project covering the WTP construction and 

rehabilitation supervision. 

Specifications of the completed facilities are shown in Table 5-1. 

Table 5-1 Outline of the Supported WTP 

Item Probistip WTP Stip WTP 

Water Treatment System UF Membrane Sludge blanket+ rapid sand filter
Population to be supplied 16,000 47,200 
Design capacity 6,480 m3/day (=75 L/sec) 43,200 m3/day (=500 L/sec)

Water Source Intake 1 along Zletovica River 
downstream of Knezevo Dam

Intake 3 along Zletovica River 
downstream of Knezevo Dam

Note New Construction Rehabilitation 

Source: SAPI Consultant 

Performance inspections were done on 9 December 2013 at Probistip WTP and on 29 June 

2014 at Stip WTP. 

IT was confirmed the water quality in turbidity was less than 1.0 in NTU, which satisfied 

the Macedonian Standards. Probistip WTP was completed on 10 December 2012, and 

started operations on 1 April 2013. Stip WTP was completed on 30 June 2014, and started 

operations on 1 July 2014. 

5.2 Impacts of the Project 

(1) Before the Project 

Water supply conditions before Probistip / Stip WTP construction and rehabilitation are 

summarized below. 

1) Probistip 

Water source: Water pumped up from shallow wells near the Zletovica River to the 

WTP 

Treatment method: Chlorination only 

Operation: Water production capacity was frequently insufficient in the summer 

season. Water supply was often suspended due to failures of old 

pumps. Because water was simply disinfected, there were some 
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problems including turbid water after rain. As it was a mining town, 

there was a strong concern about water quality among local residents 

over water intake from areas near the town.  

2) Stip 

Water source: Water pumped up from shallow wells near the Bregalnica River that 

runs near the city 

Treatment method: - Groundwater line was operating (oxidation + pre-ozonation + rapid 

sand filtration + chlorination + post-ozonation) 

 - Surface water line was not operating (Sedimentation + Zonation + 

Flocculation + rapid sand filtration + post-ozonation + 

chlorination) 

Operation:  The water supply relied on groundwater which needs pump operation 

and this increased operation cost.  

(2) After the Project 

Water supply conditions after Probistip / Stip WTP construction and rehabilitation are 

summarized below. 

The WTP completion enabled the use of the Knezevo Dam and transmission pipelines to 

the two cities constructed under Packages 2 and 3 of the Yen Loan Project to ensure a 

stable supply of quality drinking water to them. In addition, electric power is not needed, as 

water will be distributed with the force of gravity from the upstream region of the Zletovica 

River. Although the WTP has been completed, it is necessary to maintain and operate the 

groundwater pumping systems from shallow wells installed near the local river for 

emergency use when river water quality is high in turbidity.  

In addition, the UF treatment system typically requires large amounts of electric power to 

generate 30m water pressure (equivalent to 0.3 MPa) to filter raw water with a UF method. 

However, in the Probistip WTP, the required water pressure for the UF treatment system 

was achieved by using gravity to send raw water directly from upstream to the WTP. 

Therefore, power is not necessary for the filtering. The operation cost including electricity 

consumption of the WTP was lower than the previous system that involved a pump 

drawing water from a well. After starting operation of the WTP in January 2013, the 

citizens have been able to drink tap water directly with comfort and safety, and receive it in 

the dry season without any interruptions. 
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The raw water price was 4 MKD/m3 in 2014 and 5 MKD in 2016 as decided in the Water 

Usage Agreement. 

5.3 Future Challenges 

The completion of the WTP construction and rehabilitation enabled the effective use of 

stable water resources supplied from Knezevo Dam constructed under the Yen Loan 

Project as well as transmission pipelines to the two cities. However, the transmission 

pipelines constructed to the remaining two cities (Lozovo and Karbinci) are yet to be used 

and the Macedonian government is expected to make independent efforts to construct the 

WTPs. 

As both Probistip and Stip WTPs have started to use raw water delivered by gravity from 

intakes along the Zletoviza River, the quantity has become stable, as well as the quality has 

become clean and safe.  

Furthermore, both municipalities water supply conditions have improved their receiving of 

stable water quantities, as well as clean and safe water, which have led to healthy financial 

conditions and economical water supply operations. 

The water charge needs to be set for effective management considering the impact of the 

future raw water price rise and future rehabilitation (water pipes and WTPs) of old facilities, 

which might be often ignored.  

Although it is not within the scope of the Project, PEHZ has continuously monitored water 

leakage and the behavior of Knezevo Dam after its completion in January 2012. The stored 

water reached its limit in May 2014 but no significant leakage or behaviour was observed. 

However, it is recommended to be monitored continuously over the long term. 

  
Source: SAPI Consultant 

Figure 5-1 Upper Stream (spillway) 
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Source: SAPI Consultant 

Figure 5-2 Lower Stream (spillway) 

The purpose of the successfully completed Yen Loan Project was the improvement of 

water supply conditions to make use the water from the constructed dam reservoir. The 

basic design, F/S including economic and financial analysis and environment impact study 

on the irrigation project and hydropower generation project are currently underway with 

support from the EIB (European Investment Bank). The future implementation plan and 

schedule were not yet determined. 
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