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Table 1

Development Needs and Environmental Issues by Region (1/3)

1. Vardar River Upper Reach _
Municipality Geography Development Needs Environmental Issue
1) Skopje 1) Catchment {33%) and 1} New water resources 1} Protection of water
2)  Gostivar population (56%) to the development and water in wells and the
3} Tetovo whole country supply system to cope with Vardar River
4) Kichevo 2) Many factories in Skopje water shortage in urban from poliution due
5} M.Brod metropolitan, industrial area in summer to wastewater from
6) Kumanovo water (60%) to the whole 2) Rural water supply to household,
7} Kratovo country reduce overpopulation factorics, etc.
8) Kriva Palanka 3) Along the Vardar “Polog in urban area and 2) Protection of
irrigation system (15,000 depopulation in rural area, water in the
ha) , along the Pchinja river t.o keep access to sa_fe water Pchinj‘a river from
“Lipkovo irrigation in the rural mountzinous pollution due to
(11,000 ha) area \trastewater from
Zifitf;nin' ag;iculture : 3) Rehabilitation of the livestock
. ; . existing irrigation system
4) pg’g&cg:&?;’d[:vismﬁ;(b with low cost and high
. pment will be efficiency to meet water
required by around 20135, shortage in agricultural
“Vakuf irrigation system sector
(22,000 ha}” 4) New water resources
5) The Vardar River upper - development and water
reach located in the west supply system to cope with
with rather much rain, increase of agricuitural
whole area along the water
Pchinja located in the 5 Supp]emental planto
east with little rain produce clean energy as an
alternative of thermal
power plant
2. Vardar River Middle Reach
Municipality . Geography Development Needs Environmental Issue
1} Veles 1) Catchment (23%) and 1) New water resources 1) Protection of water
2} S.Nikole population {13%}) to the development and water in wells and the
3) Shtip whole country supply system to cope with Vardar River from
4) Probishtip 2}  Factories concentrated in water shortage in summer pollution due to
3} Kochani Veles, and water pollution wastewalter from
6) Vinica industrial water (20%) protection in urban area household and
7) Delchevo to the whole country 2) New water resources factories around
&) Berovo 3) Along the Bregalnica development and water Veles
river “Bregalnica supply system to cope with 2) Protection of water
irrigation system future increase of agricultural in the Bregalnica
(32,000 ha)” walter River from
active in agricultural 3) Rural water supply to keep pollution due to
production (rice etc.), access safety water in the wastewater from
livestock, and so on rural mountainous area mining on the
4) The Vardar River 4) Supplemental plan to upper reach
middie reach located produce clean energy as 3} Protection of water
in the central/south, an alternative of thermal in the Bregalnica
east with little rain power plant River and wells
frorn pollution due
to wastewater from
agriculture,
livestock on the
middle reach




Table 1

Development Needs and Environmental Issues by Region (2/3)

3. Vardar River Lower Reach
Municipality Geography Development Needs Environmental
- Issue
1) D.Hisar 1) Catchment (28%) and 1) Rehabilitation of the 1) Protection of
2) Krushevo population (16%) existing irrigation system water in the
1) Ritola to the whole country with low cost and high Vardar River
4) Prilep 2) Light industry factories efficiency to meet water from potlution
5) Kavadarci concentrated on shortage in agricultural sector due to
6) Negotino Pelagonija ,industrial water | 2) Rural water supply to wastewaler from
7y Valandove (17%} to the whole country continue agricultural households and
8) Gevgelija 3) Along the Vardar and - production, to keep agricultural
its tributary Crna, population, watershed system on the
“Tikvesh irrigation conservation, to keep the lower reach
system (20,000 ha)” , view, and to keep access to 2) Protection of
and on Pelagonija safe water _ Dojran lake from
“Prilep irrigation 3} New water resources water pollution

system (6,000 ha)” |
Strezevo irrigation
system (20,000 ha)” ,
active in agricultural
production (fruits, etc.)
4) New development will
be required by around
2025, “Bucin irrigation
system (27,000 ha)”
3) The Vardar River located
in central/south, eastern
part, and southwest of
the Cra River basin
with-little rain

development and water

" supply to cope with water
shortage in urban area in
summer =~ :

4) New water resources

" development and water -
supply system to cope with
increase of agricultural water

due to lowering
of water level
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Tabie 1

Development Needs and Environmental Issues by Region (3/3)

4. Crn DPrim River Basin

Municipality Geography Development Needs Environmental
Issue
1} Ohrid 1) Catchment (10%0) and 1} Rehabilitation of the 1) Protection of
2) Struga population (8%) to the’ existing irrigation system Ohrid Lake
3) Debar whole country with low cost and high from water
4) Resen 2) Little factories except efficiency to meet water pollution due to
for light industry shortage in agricultural muddy flow in
3) Aloeng the Cm Drim river _ sector torrents
little irrigation system, in 2) Rural water supply to
the north of the Prespa continue agricultural
Lake, “Asamati/Sirhan production, to keep
(5,200 ha)” active in population, watershed
cultivation of apple conservation, to keep the
4) Located in the southwest view, and to keep access to
with rather much rain safe water
5.  Strumica River Basin
Municipality ' Geography Development Needs Environmental
: ) Issues
1} Radovish 1} Catcment (7%) and 1} New water resources i} Protection of
2} Strumica population (6%} to the development and water water in the
whole country ' supply to cope with water Strurnica River
2) Light industry dominant, shortage in urban area in from poliution
mining on the upper reach snmmer as well as to dilute due to wastewater
3) Along the Strumica River contaminated water in the from households,
“Mantovo irrigation Strumica River to reduce agricultural
system (6,000 ha)” pol]uta.nt lo:ad system, industrial
“Turija irigation system 2) Rt-:ha?bth.tat-xon‘of the v_vater and
(10,000 ha)” , “Vodocha ex'lstmg nrigation systcm livestock
(4.000 hig)” | active in with low cost and high
iy > efficiency to meet water
agricultural and livestock - shortage in agricultural
4) Located on southeast with sector
little rein 3)  As for rural water supply,

common to that in the
Vardar River lower reach




Table2 Projects Identified/Selected for Project Evaluation

River Basin  |No.] Code | Project Name Purpose
{except Rural Water Supply Projects)
1. Vardar River 1} Al-1 |Water Supply Project for Tetovo - River Pena Intake M&li
Upper Reach 2] Al-2 [Studena Voda Groundwater Development Project M
3| Al-3 iKichevsko Pole Area Irrigation Rehabilitation Project RI
4] Al-4 [Construction of By-pass Channel Raven - Rechica ' : - A
5 A1-5 [Patishka Reka Water Supply Project M
6| Al-6 iPaligrad Multipurpose Dam Project M&ILLA,P
7| Al-7 |Slupchanka Dam Project M
8l Al1-8 [Lipkovo - Glaznja Area Irrigation Rehabilitation Project RI
9| A1-9 [Kiselichka Dam Project : M&LA
10| A1-10 [Vakuf Muitipurpose Dam Project M&LAP
11} Al-11 |Pelince Dam Project A
2. Vardar River 12§ A2-1 |Razlovci Dam Project M&LA
Middle Reach 131 A2-2 |Blatec Dam Project : M&LA
14} A2-3 {Rechani Multipurpose Dam Project M&LP
151 A2-4 |Zletovica Multipurpose Dam Project Mé&I
16] A2-5 |Construction of Irrigation of Sub-system A
" |"Shtipskpo - Pole" left side o
3. Vardar River 171 A3-1 |Krapa Dam Project _ M&LA
Lower Reach 18] A3-2 |Zhvan Dam Project A
' 19] A3-3 JObednik Dam Project A
20| A3-4 {Kochiste Dam Project A
21§ A3-5 |Zhurche Dam Project A
221 A3-6 |Konjarka Dam Project A
23} A3-7 iStudencica Supplemental Water Suppiy Project Mé&I
24] ‘A3-8 |Petrushka Dam Project A
25| A3-9 [Kovanska Dam Project A
36| A3-10 {Konsko Dam Project M&LA g
27§ A3-11 |Valandovo Aréa Irrigation Rehabllltauon Project RI .
4, Crn Drim 28| A4-1 [lmrigation System Betterment Project in Resén Rl
29| Ad4.2 lOhrid Area Irrigation Rehabititation Prolcct ' RI1
5. Strumica 30! AS5-1 |Podares Dam Project M&LA
31| AS5-2 |Oraovica Dam Project M&E
32| A5-3 |Mantovo AreaIrrigation Rehabilitation Pro_lect _ RI -
33] A5-4 |Strumica Area Irrigation Rehabilitation Project ' Rl
(Rural Water Supply Project) _ a _
1. Vardar River 34| B1-1 |Vardar River Upper Reach Rural Water Supply Project RS
Upper Reach 35 B1-2 |Treska River Upper Reach Rural Water Supply Project RS
361 B1-3 |Regtonal Water Supply "Petrovec” RS
37| B14 |Skopje Circle Rural Water Supply Project RS
38| B1-5 [Kriva Palanka/Kumanovo Circle Rural Water Supply Project RS
2. Vardar River 39] B2-1 iBregalnica River Basin Rural Water Supply Project - RS
Middle Reach _
3. Vardar River 40| B3-1 jPelagonia Circle Rural Water Supply Project ) RS
Lower Reach 41} B3.-2 |Regional Water Supply "Medzitlija” RS
3/5. Vardar 42| B3-3 [Vardar River Lower Reach/Strumica River Basin RS
River Lower ' : G
Reach/Strumica
4, Cmn Drim 43| B4-1 |Southwest Mountainous Area Rural Water Supply Project " RS
-whole country- 44] B6~1 [Nationwide Rural Water Supply Extension/Improvement RS
Project

Remarks : M : Municiapl, I : Industrial, A : Agricultural, P : Power, E : Envirohmental,
RI : Irrigation Rehabilitation, RS : Rural Water Supply



Table3 Evaluation Criteria

1, First/tentative prioritization

No. Aspect Criteria Class
(1) |Economical EIRR more than 15% (8%) A
EIRR 8 - 15% (4 - 8%) B
EIRR less than 8 % (4%) i C
(2) |Financial FIRR more than 15% (8%) A
FIRR & - 15 % (4 - 8%) o B
FIRR less than 8§ % (4%) C
(3) Techniéé'i Difficulty of technique adopted in construction A/B/IC
- judged through common sense internationally
recognized
{4) [Sccial 1) Social contribution/Satisfying development need A/BIC
(except for Rural Water Supply Project)
2) Satisfying BHN
(for Rural Water Supply Project)
(5) |Organizational Current organization/Reinforcement/ A/B/C
New organization/Combination of Organization
(&) [Priority in Listed in PIP A/BIC
Macedonia {Program for Public Sector Investment 1998-2000)
Note: Figures of EIRR and FIRR in parentheses are those for Rural Water
Supply Projects.
2. Final prioritization
No. Filter Criteria Class
(1) |First Evaluation 1) Results of item 1. -
.(2) Output in - 12) Consistency with output from PCM Workéhop -
PCM Workshop
“|(3) {IEE 3) Necessity of EiS for study in the next steps -
{4) |Water Quality 4) Harmony with natural environment -
Conservation Plan ;
(5) |Other '|5) Donors' activity, and so on -
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Table5 Projectsin Water Resotrces Development

Phase]  RiverBasin __ [No.| Project Name (Code) Purpose
{except Rural Water Supply Project)
I |1, Vardar River 1 [Water Supply Pipeline for Tetovo - River Pena Intake (Al-1) Mé&1
Upper Reach 2 |Kichevsko Pole Arca Irrigation Rehabilitation Project (Al-3) Rl
3 |Patishka Reka Water Supply Project {A1-3) B M
4 {Slupchanka Dam Project (Al-7) M
2. Vardar River 5 |Zletovica Multipurpose Dam Project (A2-4) Mé&l
Middle Reach
3. Vardar River 6 [Valandovo Area Irrigation Rehabilitation Project {A3-11) RI
Lower Reach -
4. Cm Drim 7 |hrigation System Betterment Project in Resen (Ad-1) RI
5. Strumica 8 [Oraovica Dam Project (A5-2) M&E
I 1. Vardar River 9 |Studena Voda Groundwater Development Project (Al-2) M
Upper Reach 10 |Paligrad Multipurpose Dam Project (A1-6) M&LAP
11 |Lipkovo - Glaznja Area Irrigation Rehabilitation Project (A1-8) RI
12 |Kiselichka Dam Project (A1-9) M&LA
13 {Vakuf Multipurpose Dam Project (A1-10) M&ILAP
2. Vardar River 14 |Razlovei Dam Project (A2-1) . M&ILA
Middle Reach 15 |Rechani Multipurpose Dam Project {A2-3) M&LP
16 [Construction of Irrigation of Sub-system A
_ “Shtipskpo - Pole",left side (A2-5)
3. Vardar River 17 [Studencica Supplemental Water Supply Project (A3 7) M&l
Lower Reach 18 |Kovanska Dam Project (A3-9) A
19 |Konsko Dam Project (A3-10) MELA
4. Crn Drim 20 {Ohrid Area Irrigation Rehabilitation Project (A4-2) RI
5. Strurnica 21 |Mantovo Area Irrigation Rehabilitation Project (AS-3) RI
_ 22 |Strumica Area Irrigation Rehabilitation Project (A5-4) RI
HI 1. Vardar River 23 |Construction of By-pass Channel Raven - Rechica (A1-4) . ) A
‘Upper Reach 24 |Pelince Dam Project (Al-11) . A
2. Vardar River 25 |Blatec Dam Project (A2-2) . : M&LA
Middle Reach ‘ . .
3. Vardar River 26 [Krapa Dam Project (A3-1) ) M&LA
LowerReach 27 |Zhvan Dam Project {A3-2) A
28 jObednik Dam Project (A3-3) A
29 {Kochiste Dam Project (A3-4) A
30 |Zhurche Dam Project (A3-5) A
31 {Konjarka Dam Project (A3-6) A
32 |Petrushka Dam Project (A3-8) A
4. Crn Drim - |- ) -
5. Strumica 33 |Podares Dam Project (A5-1) M&ILA
(Rural Water Supply Project) ' _
1 |1. Vardar River 34 |Treska River Upper Reach Rural Water Supply Project (B1-2) RS
Upper Reach 35 |Skopje Circle Rural Water Supply Project (Bi-4)*1) RS
36 jKriva Palanka/Kumanovo Circle Rural Water Supply Project (B1-5) RS
3. Vardar River 37 |Pelagonia Circle Rural Water Supply Project (B3-1)*2) RS
Lower Reach : : ' ' :
I {1. Vardar River 38 {Vardar River Upper Reach Rural Water Supply Project (B1-1) RS
Upper Reach ' R :
2, Vardar River 39 [Bregalnica River Basin Rural Water Supply Project (B2-1) RS @
Middle Reach : ' '
3/5. Vardar 40 Vardar River Lower Reach/Strumica River Basin (B3-3)*3) RS
River Lower ' i
Reach/Strumnica ’
4. Cm Drim 41 jSouthwest Mountainous A:ea Rural Water Supply Pro_]ect (B4 l)*4) RS
It }-whole country- 42 |Nationwide Rural Water Supply Extension/Improvement RS
Praject (B6-1)

Remark :M : Municipal, I : Industrial, A : Agricuitural, P : Power, E Environmental, RI : Irrigation Rehabxhtatnon
*1) : includes Regional Water Supply "Petrovec” (B1-3) RS : Rural Water Supply
*2) : includes Regional Water Sunply "Medzitlija" (B3-2) ’ '

+3) : includes Regional Water Supply "a part of Grvgeliia, Bogdanci, Dojran and Valndovo"

*4) : includes Regional Water Supply "Belchista"
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Table 7 Surface Water and Groundwater Meonitoring System Improvement Flan

{a) Water Level Monitoring Network Improvement and Expansion Plan
+ Renewal of instruments and new instatlation of limunigraph

No. Name of Gauging Station River Name Related Water Resources Development Projects
1 Balin Dol {(existing) Vardar River mainstream Projects located in Vardar Upper Reach
2 Pena Pena River Water Supply Pipeline for Tetovo - River Pena Intake
3 Paligrad Kadina River Paligrad Multipurpose Dam Project
4 Kiselichka Kriva River Kiselichaka dsam Project
5 Vakuf Kriva River Vakuf Multipurpose Dam Project
6 Slupchanka Slupchanska River Slupchanka Dam Project
7 Berovo (existing) Bregalnica River Razlovei Dam Priject
8 Bolotino (existing) Bolotinska River {Crna River)] Development Projects in Pelagonija field (northern part)

| 9 Bucin (existing) Cma River Development Projects in Pelagonija field (western part)
10 Konsko Konska River Konsko Dam Project
11 Ovaovica Oraovica River Oraovica Dam Project _

12 Smolarski Most Strumica River Development Projects in Strumica River
(b) Flood Forecasting and Warning System Enhancement Plan
* Introducing telemetering system including development of software for
prediction of flood discharge

No. | Name of Gauging Station River Name Existing or New
1 [Balin Dol Vardar River mainstream Existing
2 {Radusha Vardar River mainstream Existing
3 |Skopje Vardar River mainstream Existing
4 [Veles Vardar River mainstream Existing
3 |Demir Kapiia Vardar River mainstream Existing
6 |Gevgelija Vardar River mainstream Existing
7 [Vliv Lepenec River Existing
§ [Nov Dojran Lake Dojran Existing
9 |Makedonski Brod Treska River Existing
10 |Modrishte Treska River New |
11 |Sveta Bogorodica Treska River New
12 {Pelince Pchinja River New
13 {Katlanovska Banja Pchinja River Existing
14 [Kriva Palanka Pchinja River Existing

15 |Berovo Bregalnica River Existing
16 {Ochi Pale Bregalnica River Existing
17 |Shtip Bregalnica River Existing
18 |Dolenci Crna River New
19 |Buchin Cma River Existing
20 |Skochivir Crna River Existing
21 |Vozarci Crna River New

22 iBorotino Borotinska River Existing
23 |Sushevo Strumica River Existing
24 |Novo Selo Strumica River Existing
25 |Stenje Lake Prespa Existing
26 |Ohrid Lake Ohrid Existing
27 |Boshkov Most Radika River Existing
28 iShpilie Cm Drim River Existing
(c) Surface Water Quality Monitoring Network Enhancement Plan
* Support of regular monitoring works of water quality at existing/planned
monitoring stations (by EU-PHARE and Swiss Government) and technology
wansfer of water quality sampling/analysis and procurement of monitoring
instruments
(d)_Groundwater Monitoring Network Enhancement Plan .

Improvement of existing groundwater monitoring stations

61 nos. (See Appendix B of Supporting Report 1)

+ Installation of land subsidence monitoring stations

10 nos. (Polog (2). Skopje (2), Kochani {2)

Pelagonija (2), Vardar lower reach (Gevegelija) (1), Strumica (1)

- Installation of groundwater quality monitoring stations

150 nos. (See Appendix B of Supporting Report 1)
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Result of the Current Condition Analysis by the Study Team
and the National Development Strategy of the Republic of Macedonai

7,22 Formation of the Socioeconomic Frame (Development Scenario)

Revision of the Development Targets in the
i National Development Strategy

v

Development Scenario
of the Agricultural Sector

Development Scenario of
the Industrial Sector

Population Projection

¥

Water Demand Projection and Water Balance Study
including estimate of water volume to be developed

723 Setting up of Development Goal by Region
{(Water Volume to be Developed)

{by Region and by Water Use Purpose}
v

Agricuttural Water

Industrial Water

Hydropower
Generation ]

Domestic Water

v

Identification of Development Needs and Environmental Probiems by Region J

v

Formulation of Develo

pment Dircction with preparation of and Development Curve
(by Region and by Water Usc Purpose)

7.2.4 ldentification, Selection and Tentative Phasing of Development
Projects Based on Development Direction and Curve

h A

1.2.5 Project Evatuvation {Economic, Fi'na_ncial, Technical, Social, lnstitutional |
viewpoints and Macedonian' Priority) and Tentative Prioritization

Analysis on
Current
Environmental
Conditions

Review of Tentative Prioritization and
¥inal Adjustment of Privritization based on Basic Guidelines
of the Master Plan, Development Needs, Results of 1EE, ete.

A4

7.2.6 Final Prioritization ind Project Phasing

h

v Y_ v Vv

Formulation of
Institutional

> Strengthentng Plan

and
Formulation of Development Plan Formulation of Human Resurces
‘(Development Direction and Strategy) S Management Plan @ Development Plan

X

7.2.7 Formulation of Master Plan

h 4

Preparation of Suggestion to Action Flan
{Project Implementation Plan and Fund Raising

P1am)

' Figurc; 5 Flowchart for Process of Master Plan Formulation
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Figure 6 = Location Map Showing Development Needs and Environmental Issues
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Figure 7 Location Map Showing BeveIOpment Needs of Rural Water Supply
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Figure 8 . Location Map of Water Resources Development Plan

iver

Project Name

PHASE {

Water Supply Praject for Tetovo - River Pena Intuke

Kichevsko Pole Area Jrvigation Rehabilitation Project

Patishka Reka Water Supply Project

Slupchanka Dam Project .
Zletoviea Multipurpose Dam Project

Oraovica Dam Project

 Treska River Upper Reach Rural Water Supply Project

Skopje Circle Rural Water Supply Project

Kriva Patanka/Kumanovo Circle Rural Water Supply Project

Pelagomija Cirele Rural Water Supply Project

PHASE II

Studena Voda Groundwater Developinent Project

| Patigrad Multipurpose Dam Projec

Lipkovo-Gluznja Area Irrigation Rehabilitation Project

Kisclichka Dam Project

Vakuf Multipurpose Dam l’rojc{:_l_‘

Razlovei Dam Project

Rechani Multipurpose Dam Project

Construction of Irrigation Sub-system "Shiipsko Pale”, telt side
Siudencica Supplemental Water Supply Project

Kovanska Dam Project

19

Konsko Dam Project

Ohrid Arca Iivigation Rehabilitation Project

Mantovo Arca brrigation Rehabilitation Project

Strumica Arca terigation Rehabilitation Project

Vardar River Upper Reael Rural Water Supply Project

Bregalnica River Basin Rural Water Supply Project

Vardar River Lower Reach/Steumica River Basin Rural Waler Supply Project

Southwest Mountains Area Rural Water Supply Project

PHASE 111

Construction of Bypass Channel Raven - Rechica

Pelince Dam Project

Blatee Dam Project

Krapa ga_l_!l __l’mjc:cl

Zhvan Dam I_if()jccl
Obednik Dam Project

Kochishte Dam Project

Zhurche Dam Project

Konjarksa Dam Project

Petrushka Dam Project

Podares Dam Project

Mation-wide Rural Water Supply Extention/Improvement Project

LEGEND

[ ] PHASE!
PHASE 1
PHASE 111

w [Cxisting dam
<z Under-construction dam
F Proposed dam

THE STUDY OF INTEGRATED WATER RESOURCES
DEVELOPMENT AND MANAGEMENT MASTER PLAN IN
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Figure 10 Location Map of Watershed Conservation Plan
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Project List

No. Project Name (Project No.)

1 | Pena River Erosion Control Project

2 | Dzhepishte River Erosion Control
Project

3 | Markova and Kadina River Basins
Erosion Contro! Projects

4 | Shara Mountains Erosion Contro}
Project

5 { Skopsko Crna Gora Mountaions
Erosion Control Project

6 | Kalimanci Reservoir Frosion Control
Project

7 | Ratevska Reservoir Erosion Control
Project

g | Kamenicika River Erosion Control
Project

¢ | Bregalnica Middle Reach River
Improvement Project

10 | Vinicika River Erosion Control
Project

11 | Mantovo Reservoir Debris Flow
Control Project

12 | Pelagonija Field Drainage
Improvement Project

13 | Vardar River Lower Reach
Iimprovement Project

14 | Konsko River Improvement Project

15 Selechka Mountain Erosion Control
Project

i6 Kawvadarci Area Erosion Control
Project

17 Sateska River Basin Consrevation
Project

18 Debar Reservoir Erosion Control
Project

1o | Galichica and Pelister Mountains
Erosion Contrel Project

Legend : ' Existing dam
D Proposed dam

@ Under-construction dam

THE STUDY OF INTEGRATED WATER RESOURCES
DEVELOPMENT AND MANAGEMENT MASTER PLAN IN
THE FORMER YUGOSLAY REPUBLIC OF MACEDONIA

JAPAN INTERNATIONAIL COOPERATION AGENCY
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{a) Water Level Monitoring Network Improvement and

N Expansion Plan
* Renewal ol instrumerns and sew insallmion of Emunigraph
o en Na. | Name of Gauging Station River Name
YUGOSLAVIA | Balin Dol {existing} Vardar River mainstrean
2 Pena Pena River
3 Paligrad Kadina River
4 Kiselichka Kriva River
Kriva Palanks 3 Vakuf' Kriva River
<, 6 Slupchanka Slupchanska River
" 7 Berovo (existing) Bregalnica River
-\ 8 Bolotino (existing) Bolotinska River (Crna River)
\ 'f:"z 2 - 9 Buein {existing) Crna River
@ '\ Kumanovo \%, . .\\\ 3 Kratovo 14 10 Konsko Konska River
EAN S . f— ?c\\\“ o ) BULGARIA B Oraovica Oraovica River
""'_ OF}Je \, ,.,___.) ™~ 12 Smolarski Most Strumica River
JPFOblShtlp L Relimmanci (b} Flood Forecasting and Warning System Enhancement
— vl p + Imeoducing telemetering system including development of soliware lor
/ ?* prediction of Nowd discharee
ALBANIA N]n. N‘l;l;'c .of Gauging Station Bivcr Nian.mv
alin Dol Vardar River mainstream
2 Radusha Vardar River mainstream
3 Skopjc Vardar River mainstream
4 Veles Vardar River mainstream
3 Demir Kapija Vardar River mainstream
6 Gevgelija Vardar River mainstream
7 Vv Lepenee River
8 Nov Dojran Lake Droiran
9 Makedonski Brod Treska River
10 Modrishte Treska River
[l Sveti Bogorodica Treska River
12 Pelince Pelsinja River
13 Katlanovska Banja Pehinga River
14 Kriva Palanka Pehinga River
15 Berovo Bregalnica River
16 Ochi Pale Bregalnica River
17 Shtip Bregalnica River
{ 1% Dolenci Crnia River
19 Buchin Cra River
) 20 Skochivir Crna River
’ Negoting 21 Vozarci Crma River
By B A/ \i 2 Borotino Borotinska River
Kava arCi, 23 Sushevo Strumica River
=2 24 Nove Sclo Strumica River
L Tikvosh :z 25 Stenje Lake Prespa
26 Ohrid Lake Ohrid
27 Boshkov Most Radika River
28 Shpilje Crn Drin: River

(d) Land Subsidence Monitoring Network Enhancement Plan
- Inswallation of land subsidence moniloring stations

No. MName of Station

Polog {Gostivar)

Polog {Telovo)

Skopic {West)

Skopic (East)

Kochani

Shtip

Pelagonija (North)

Pelagonija (South)

#  and Waming System Geveelija ]
Strumica

~ : Land Subsidence Monitoring Stations

L. Dojran

&
sy

Gevge :ja

g

e
L.Suprive
'

Legend
. Water Jevel monitoring stations
: Stations for Flood Forecasting

Bitola = GREECE

e~ | 2| D | -

=

Note 1 Surtace water quality monitoring stations and groundwatcr
SCALE monitoring stations are excluded from this map.(Ref. Table 8.2)
0 14 20 30 40 50 km

L. Prespa

' ' . : ' ! THE STUDY OF INTEGRATED WATER RESOURCES
DEVELOPMENT AND MANAGEMENT MASTER PLAN IN
Figure 11 Location Map of Surface Water and Groundwater Monitoring System Improvement Plan THE FORMER YUGOSLAV REPUBLIC OF MACEDONIA

JAPAN INTERNATIONAL COOPERATION AGENCY
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Project Name Purpose Project Cost {US$mil.) PHASE I PHASE 1 PHASE I
PHASE1 ;| PHASEII { PHASEIII{1999:2000] 01 | 02 | 031 04 |05 [ 06 071 08| 09 10| 1 B4 15|16 1718|1920, 212212324125
1. Water Supply Project for Tetovo - River Pena Iniake M&l 3.2 N
2. Kichevsko Pole Area Irrigation Rehabilitation Project RI 29 .
3. Patishka Reka Water Supply Project M 32
4. Slupchanka Dam Project o M 73 s
5. Zletovica Multipurpose Dam Project (Phase £} M&I 68.2 B
6. Valandovo Area lirigation Rehabilitation Project Ri 73
7. lrrigtion System Betterment Project in Resen RI 7.0
8. Oraovica Dam Project M&E 217
34. Treska River Upper Reach Rural Water Suppiy Project RS 19.3
35. Skopje Circle Rural Water Supply Project RS 21.3 i
. 136. Kriva Palanka/Kumanovo Circle Rural Water Supply Project RS 29.3 | .
7 Pclagonija Circle Rural Water Supply Project RS 35.4
Studena Voda Groundwater Development Project M 1.0
EO. Paligrad Multipurpose Dam Project M&L AP 48.1
1. Lipkovo-Glaznia Area Irrigation Rehabilitation Project RI 21.6
s |12. Kiselichka Dam Project M&L A 46.4 Implementation plan of PHASE 11
f‘ 13. Vakul Multipurpose Dam Project M&ILAP 164.3 Projects will be prepared )
= |14. Razlovci Dam Project M&I A 42.3 considering the progress of
§ 15. Rechani Multipurpose Dam Project M&LP 50.3 _ PHASE I Projects and water
S 116. Construction of lrrigation Sub-system "Shtipsko Pole", left side A 13.9 supply and demand balance etc.
'S {17. Studencica Supplemental Water Supply Project . Mg&1 2.5 during the later stage of PHASE L
& |18 Kovanska Dam Project ] A 319
£ |19. Konsko Dam Project M&LA 66.1
E, 20. Ohrid Area Irtigation Rehab;hbatlon Project R1 8.2
¢ 121. Mantovo Area lrrigation Rehabilitation Project RI 1.2 -
g% [22. Strumica Area Irrigation Rehabilitation Project RI 24.4
& [38. Vardar River Upper Reach Rural Water Supply Project RS 15.6 1
; 39. Bregalnica River Basin Rural Water Supply Project RS 29.8
40, Vardar River Lower Reach/Strumica River Basin Rural Water Supply Project RS 214
41. Southwest Mountains Area Rural Water Supply Project RS 7.5
23. Construction of Bypass Channel Raven- Rechica A 44.0
24. Pelince Dam Project A 57.2
25. Blatec Dam Project M&LA 37.9
26. Krapa Dam Project . M&IL A 54.2 Implementation plan of PHASE
27. Zhvan Dami Project A 127.1 I Projects will be prepared
28 Obednik Dam Project A 44.6 considering the progress of
29. Kochishie Dam Project _ A 66.4 PHASESs Iand I Projects and
30. Zhurche Dam Project T A 21.5 NN water supply and demand balance
31. Konjarka Dam Project CA 24.5 etc. during the later stage of
32, Petrushka Dam Project A 65.2 PHASE 1L B
33. Podares Dam Project M&I, A 66.3
42. Nationwide Rural Water Supply Extention/Improvement Project RS 53.9
Subtotal by PHASE 226.1 606.5 662.8
Subtotal of Water Resources Development Plan 514954
waterQuaEityCOnSEfVatiOnP!aﬂbyRiVerBaSin PHASE ]tOHI 217.0 ENEE SN A ISR R R AENN AN S ENSE U EE N AN AREEN R AER S N R A A AAREENEEEENENEFINANEENAEREANNESANRDARD
% é watcrshcdConser\"ationPlaﬂbyRiVerBaSiﬂ 190'0ii RS R R R LN R T R R RN ER SN R RN R NSRS RN REN RS RN RSN ZAN R EDRRLE AR RERLEEENERERLLE
=2
% E SUFfaCGWatCTaTIdGrOundWateI'Monitoﬂngsystem{mpl’O\’eanlPlaﬂ 61.0!1 EAENNS A EEEEREFANYNENEARER [ EZ I CRERIRRRTRR AN SR RR] RIS R R ENERRERRLLSLLRRILERSENLRLYL
= -
s ED Water-relatedFacilitiesOpérationandMaintenancelmprovemcntPlan Z_C Bl R SR R I NI RN NN RN NN Y P P NN R I NI R I U U AR N U G I N AN N PN AU A NN RS A R AR RNy
® E : _ _
a g lnslilutionsandLegalSystemStrengtheningPlan p— mEMsessmEEmnE CRAAAAEEEAEPRNEE NN NN N A AN ERENARN sasde e NEEEE AN NS N R AR AR AR AN EAEE
HumanReSOLlI‘CGSDCVC[OpmentPlaﬂ o IllllllllllllllllIlllll,lllll ARASGEAARSIAYE R IANEEE SR EEGNSNEEANEEEENNEFNANASUNERREEREADY
New Water Economy Base Plan to be prepared by GOM L reedenealonad. .o ¥ Tojbe prepared wilhup 5 years after enactment of the New Water Law
| Subtotal of Water Resources Managément Plan |

Grand total

Remarks, M: Mumcnpal I: Industrial, A: Agricultural, P:Power, E: an1ronmental RL: Irrlgauon Rehabilitation, RS: Rural Water Supply :

Figure 12 Overall Implementation Plan
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