River Basin Management Plans in the
Republic of Macedonia

Prezenter
MSc Radmila Bojkovska

The total water resources
6,37*10° m3 (normal year)
4,80*10° m3 dry year),

out of which 80% are
carried in the Vardar basin.

3100 m3/capita

Uneven spatial and timely
distribution over the
country, more favorable
conditions in the WM

but being characterized
over all the national
territory by a timely

distribution which presents ( 4 9 ey
long drought spells and ,
high intensity rainfalls D 4

IR OB e D -Black Sea basigz (44 km2 or 0.17 %) ;

SUBCATCHMENTS in RM

DAL - Adriatic Sea basin (3359 km? or 13.07 %)
-Aegean Sea basin (22310 km2 or 86.76%)

erosion phenomena.
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Management Plan for Strumica River Basin

Within the project ,Management plan for Strumica River Basin ™ — funded by the
Swiss Confederation, the Draft River Basin Management Plan for Strumica, was|sent
for adoptioniin the MoEPP.

Management Planifor' Crn Drim River Basin

Alsoithe preparation ofithe Management Plan for Crin Drimi River Basinjis planned to
be withini the fiames of: the Regional GEE project; infcooperation with the neighbor’s
countries onwhich territories) the river basin extents.

Management'Plan|for’Bregalnica River Basin

Within this' preject ,Management plan for: Bregalnica River Basin ™ the Draft River;
Basin Management Plan|, was prepared and is Under: procedure of public
cvonsultation.

Management Planifor the basin of Lake Prespa

Under: this| project "Implementation; of the'measures of Management Plans for the
Basin ofi Lake! Prespal’, implemented by UNDP; supported! by the Swiss Government,
are implemented seme ofi the Programe ofi Measures regarding offagriculturerissues
andlitme frame of this| project is 6)year:.

““Google

-, Basin area of 1,600 km? shared between the three
« _neighboring countries (MK 62%, AL 17%, GR 21%)
#%. Approximately 30,000 inhabitants (MK 75%, AL 17%,
aGR 8%)
~- Local economy based on agriculture, tourism, fishing,
“N'TFP's, factories in MK...
‘has been identified as one of Europe's major trans-

¢ ‘ooundary “ecological bricks” and biodiversity “hot spot



General description of the catchment Bregalnica

Territory 4.315 km?
geology

relief

climate

Flora and fauna
population - 216 000

BperanHnua

General description of the catchment Strumica

The'length of Strumica: RivertiniMacedonia
equals 75 km, with'a drainage area of: 1,650
kmz2.

The medium water flow of Striumica river at
Novo) Selo is|3:86 m?/s, where the average
minimum: water: discharge!is0:184 m?/s'and
the average maximum'is 76:6'm>/s.

The maximum flows take place at the end of
winter and' beginning of the spring), more
precisely’in the months ofi February, March
and April.

The minimal flows occur in the months of
August and September: when the minimum
is only: 0,05 m3/s.

08/03/2016



Prespa Lake Watershed
Management Plan

(2
— Lak'g
Watershed

management plan

Manuel for
preparation RBMP

110 pgs

1 Bas
H Esponaa P
21 L) 9
22 Mpouscea nraHH 10
2 n
u a1
] Vmora ka Ot k]
% i
3 ;
5 pr— j
2 kT
13 Coppesan mEC 19
) 20
aul pana .
uz
L]
41 emmcspmp 26
4 30
41 Femmcsyp n
1 Tens 33
El 33
:
s %
1 43
n L:]
72 Pojopeurun a4
B a7
Bl Ouswsa )
B2 A2
IPHPAHHYK 3A NIDLLTUTOBKA HA B e -
B 0
TUTAH 3A VIIPABYBAHE i O 2
Baz 50
C0 PEYEH C/UB 1 oy 50
E14  Cuowss ganm 1
h 3
o AN, "
1 e
o 9
n cl
13 arnea T 0 R
i Sy &1
L1} 81
w2 E:
w 24
WEIC | Mounropar 5:
MEC2 mac W
RENC 3 10
e 1

08/03/2016



08/03/2016

But how to reach
PUrPOSES 'V

(a) There are no continuous data on water guality parameters

- =8

(b) There is no monitoring in the watershed

(e)rTheresisnorinformation enrhuman pressuresiin the watershed

(d) There are no data on priority substances in the watershed

(e) There is no delineation of water bodies in the watershed
(f) There is no information on past conditions in the watershed

(g) There are no reference conditions established in the watershed

(h) There is no GIS database in the watershed

- RIVER BASIN MANAGEMENT PLAN .

Preparstory phase

Preparati I-yaar
- an basic surveillance
Gis manitoring
Ay

database

Defining status of water in
the basin

_8:_)

Gap Analyze and Preparation
Defining ohjectives additional GI%

database,

Preparation environ ment
Frogramme of me asures and map

outguts

Preparation Draft —River
Bazin M anagement Plan
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Surface WB typology.

Different for rivers or lakes
Rivers: typology system A or system B

All surface WB inn Prespa region belong to eco-region 6 (Hellenic-Western
Balkan region), S (small sized basins), M- (mountain basins > 800 masl) , S
— (dominant silicate geological structure)

Surface water bodies are classified as
Rivers — type 1
Heavily modified water bodies — type 1h

Artificial water bodies — type 1a

Lake — type - 1L

Delineation of Surface water bodies

Water bodies: Rivers, HMWB, AWB Hydrological network (water bodies)

i

Rivers (13) Lake Wb (1)
Heavily modified water bodies (1) Artificial water bodies (2)




> Typology according to the WED. (System) A fox rivers and! lakes)

* 3a pekuTe, 27 BoAHM Tena 6ea knacuduunpaHn Bo 7 TUMOBU Ha BOAHM Tena
* 3aesepara, 6-Te pesepBoapy 6ea knacudpuuMpaHn Bo 4 TMNOBU

BperanHnua

Surface Water bodies Bregalnica RB

Thompummess no.um T
Bemmauko Bomo Teno
Pexn

I e

* Rivers:

- 10 water bodies on river
Bregalnica

- 12 major tributaries of
r.Bregalnica
* 6 reservoirs (HMWB)
+ 2 canals for irrigation (artificial

water body)

BperanHuua
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GWB should be delineated in
3 dimension.

Delineation was done
according to the SHARIN
water permeability classes.

GWE in Prespa are located in
3 different layers

There are 6 delineated GWB:
3 in Quaternary sediments,
1 in Pliocene sediments

2 in Triassic carbonate rocks

Xunporeonowka kapra

08/03/2016



Toxzesun pogun Teaa
[ Beposo-Tiexueso
I nicnieno

[ Kowamn-tirun
[ naxamnma

[ osne none

08/03/2016

Groundwater body Bregalnica RB

GWB_01:bepoBo-lex4yeBo
GWB_02:/lenyeBo
GWB_03:LLUTtnn-Ko4vaHu
GWB_04:JlakBuua
GWB_05:08u4e lMone

BperanHnua

Groundwater body Strumica RB



Protection zones

Law on nature
Law on water

Other legislation related to: forest,
defense, etc

Map of all
protected
zones (already
established
and proclaimed
and

additional (some

of them) under

opinion of the
GTI team

08/03/2016
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Lalvon Hathre:
SawTnrerHn nogpayja Bo pamkuTe Ha paGorHara obnacr

National Parks (IUCN II);
- NP Galicica
- NP Pelister

IUCN — IV —
wetland Ezerani

Prespa Lake (in 2002
recognized as Ramsar
site)

0 25 5 10
— —

Other wetlands

Protected areas Bregalnica RB

Tipe:uior saurrirnu 1omn
P
"] crpor npuponen pesepnar
n napK
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Bo 0BOj MOMEHT He nocTojaT
3aWTUTEHM MoApadja, Ho
mMamMe ronem 6poj Ha
noapavja 3a Kou LITo MocTon
WHMUMjaTMBa  Ja  bugar
npornaceHn 3a 3alTUTEHU
noapadja.

BperanHuua
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3

Pressures

Households
Industry
Agriculture
Other polluters

BperanHnua

Volume of Water Demand from Prespa Lake used for irrigation
(1951-2008)
40.00
35.00
30.00 "h-l -un“
25.00 1 M
S 20,00 — ——
s}
s —"
= 15.00
g “\1
10.00
5.00
0.00
1950 1960 1970 1980 1990
-5.00
Time (year)

08/03/2016
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Sources of
pollution %

Legend
——— state_border_presps

[ watershed_border_poly

I s orespe
ecosystem_point_prespa

Liquis Wastes sping

Polluion rom ivestock units
Soiid waste areas (hazardous)
Sobd waste areas (no hazardous)

% % % *

Tounstic hotel
*  Vilage founstic room
ecosystems_poly_prespa
W oo oveas
Poltution from agricoltural activit
Touristic unit
[ Winter sk center

Land Cover / Use

08/03/2016

o 5 10 20
. Apple
stands
Table 29: Land covermse distribution
CORINE - Class ha %

Beaches, dunes, sands 85.82 0.1
Broad-leaved forest 2482878 [ 326
Complex cultivati 965327 | 127
Coniferous forest 619,19 08
Disconti urban fabric 361,34 0.5
Fruit trees and berry i 25144 03
Industrial or commercial vnits 23,09 0.0
Inland marshes 1114.03 1.3
Tand principall ed by
with significant areas of natural

| vegetation 2027.16 27
Mineral extraction sites 2288 0.0
Mixed forest 1716.77 23
Moors and heathland 1371,80 1.8
Natural land: 3033.95 6.6
Noen-imigated arable land 910,61 1.2
Pastures 16093.68 22
Sport and leisure facilities 23.83 0.0
Transitional woodland-shrub 810253 | 106
Vineyards 35.81 0.0
Water bodies 1825829 | 240

13



Flow for Prespa Lake to Ohrid Lake through the karst
mountain Galicica

\PRESPA

_:Lake
S

~ribeep
S ; ‘
{4 sinkhole g 8

5
A

5

Households

cpenHaTa nobapyBayka Ha BoZa Mo YoBek U3HecyBa 92.5 m3/rog,

camo 4% op oTnagHaTa Boda ce Tpetupa - beposo

[EHellHaTa BKyrnHa nobapyBayka Ha BoAa 04 AOMaKWHCTBATa u3HecyBa 20 (Mm3).
KaKo rnaBeH 3aragyBad ce jaByBa ®ocdopoT

BperanHuua
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Industry

BKyMHaTa NpoceyHa roAuiuHa NnoTpoLUlyBayka Ha Boda oA MHAycTpujaTa usHecysa 19 Mm3

Ce 0YeKyBa 3rofieMyBare Ha noTpebuTe Ha BoAa 3a MHAYCTpujaTa

camo 15% op ceTa MHAYCTpUCKa OTNajHa BOAA € noBp3aHa Ha rpajcka KaHanusaumoHa Mpexa
rN1aBHU 3aragyBayv o4 UHAyCTpujaTa ce: TellkuTe MeTanu, hochopoT U a3oToT

Industries.
© oy
® Flou M
©  Food Processing
®  Mraouary
®  PgChicksn am
O Texsle Faciory
o oo

BperanHnua

Agriculture

- 04 4.307 km? camo 1000 km? (100.000 ha) ce ob6paboTnunea NoBpLUMHA.
- Bo oBoj MomeHT camo 9.000-10.000 ha, ogHOCHO NonoBKHa oA, NoTeHuujanHaTa obpabotnunea
noBpLUMHA ce HaBoaHyBa

¥ Agricuttural Arsas Surface Water Bodies

FopeH aen op BperanHUyk1oT civB
CpeaeH aen oa bperasHWMUK1oT cive
[oneH gen on bperanHUukMoT CvB

Bo naHuHa ce oyekyBa 3ronemysate
Ha 06paboTnnBMTE MOBPLUNHU

BperanHuua
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> BKynHUTE NoTpebu Ha BoAa 3a HaBOAHYBakEe AeHeC M3HecyBaaT 135 Mm3 roamwwHo

3aragyBaum — nectuumam u xepbuuuam

Water Demand (Mm3ia) ‘Surtace Water Bodies.
® oo1.s T Laves

® s01-10

@ won

BperanHnua

. « oumgs @ PPCA DS T e
e © IPccB el LN e o |
i ® Lanafits | occo emcce QR oo <souc R -oceece. =
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Water balance modeling

period 1951-2010year
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Measured and Simulated Prespa Lake Water Levels (19762008) Simulated and Measuret.i Water Levels, excluding the use
655 of water for irrigation (1976-2008)
- —— Simiatea water Level[n]
—— simulated Water Level [m] 852 R ]—— Observed Water Level [m]
851
|—— Observed ater Level ] 851 il
o oy AN / I
ATV AR o
849 v% v \\4
N / 849
£ s j s
=1 Sg48 M
S 847 | %
LAGWNLYY IS U VTV
846 Vi | B v \ N\
AWTTY LT, a0
845 0 846 T &
RVAYA'AY \ v uu
844 o > 845 UAV/\UH
g 7 \
843 844
1975 1980 1985 1990 1995 2000 2005 2010
843
. . 1970 1980 1990 2000 2010 2020
o
L

Hydrological Model& Water: Allocation Model

CpenHvoT NpupogeH NpPoToK 3a cekoe BOAHO Terno Gelue ogpeaeH co nomol Ha rainfall-runoff

Mogen 3a nepuogot of 1966 o 1990

Water resource

Precipitation mean 1966 - 1990 [meva]

BperanHuua

08/03/2016

17



08/03/2016

Water resources distribution (WEAP)

Mo6apyBaum Ha Boaa:
- lomakvHcTBa
- UHpyctpuja
- 3emjogencTBo

XuAapoTexHUYKU 06jeKTH:
- 6 6paHw/akymynaumm
- 2kananu 3a
HaBOAHYyBaH€e
o XC bperanHuua

BperanHnua
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Monitoring according to the WFD

Surveillance monitoring
Operational Monitoring

Investigative Monitoring

BperanHnua

Physical and Chemical Parameters Biological communities

Suspended soils

pll
Toxic chemicals
Non-toxic chemicals

Dissolved oxygen

Nutnients

Geomorphology
Habitar Water depth
Stream bank stabality Water veloaits
Shifting sandbars, bad material Duration of standing water

Three main commponents of aquatic ecosystems that influence biological
communitics (Byl and Smith, 1994)

08/03/2016
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MACRO PRESPA LAKE

Water body types (rivers)

ESTABLISHED

12-months Monitoring
: of Surface Water
- rivers sampling points [ - lake sampling points Qual Ity

@ Monitoring points

43 TOUKN (29 —— Surface Water Bodies
peky, 11
PE3EPBOAPY),

3/ KaHann)

MepHn 1
PedepeHTHM
TOYKN

BperanHuua
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Indicators and period of:
Surface Water Monitoring

Element

-

Phytobenthos
Zoobenthos

Fish
Phytoplankton
Riparian vegetation
River habitat
Turbidity

Thermal condition
Salmity
Acidification
Oxygenation
Nutrient / Nitrogen
Metals, metalloids
Pesticides

Persistent hydro-
carbons

-
"

LS T T T S (PSS S Y

MM iM M M M M MM My M oM M|
Mo i MM M M M iM MM M om
MM iM M M M M MM o MIM M M M
MoMiM MM M oMoM
MMM MM M oMM

MM iM M M M oM oM

Polyphenols

Bregalnica

Ecological Status/Potential

Surface water bodies Artificial and Heavily modified water bodies

PeKn 1 esepa MBT, BBT

EKOMOLUKM cTaTyC EKOMIOWKKM NoTeHuMjan

Boja Ha kofoT Boja Ha KogoT

OQOnMMUYHO

Mpudbarnmeo Mpwudatnmneo

Cna6Go Cnato

JSowo fowo

BperanHuua

21



Legend

Rivers

—— Bad
Poor
Moderate
Good

——— High

THE FINAL STATUS OF DELINEATED WATER BODIES

Map of the
classification of
ecological status

of water bodies

ACTION NEEDED
UNDER
wB

WATER BODY NAME TYPE > UWWTD

or ND WFD

SURFACE Water Bodies - RIVERS
Istocka Reka 1 1 _ ¢ no no
Istocka Reka 2 1 : ? H yes yes
Istoc¢ka Reka 3 1 : . Poor yes yes
Golema Reka 1 1 —3 : no no
Golema Reka 2 1 ! Moderate } yes yes
Golema Reka 3 1 > Moderate : yes yes
Golema Reka 4 1 ¢ Moderate - yes yes
Golema Reka 5 1 . Moderate : yes yes
Kurbinska Reka 1 1 < Moderate - yes yes
Kranska Reka 1 1 . . no no
Kranska Reka 2 1 : Moderate : yes yes
Brajc¢inska Reka 1 1 : p no no
Brajéinska Reka 2 1 .  Poor yes yes
SURFACE WATER BODIES — HEAVILY MODIFIED WB
Golema Reka 6 1h I v v - yes yes
SURFACE WATER BODIES — ARTIFICIAL WB
Golema Reka 7 1a : ‘ yes yes
Golema Reka 8 1a ‘ «  Poor yes yes
SURFACE WATER BODIES — LAKE

PRESPA LAKE 1L < Moderate ° | | yes yes

08/03/2016
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Ecological status of surface water body: -
Bregalnica RB

BperanHnua

Chemicall Status oft water body: Bregalnica RB

XeMMWCKUOT cTaTyc @ AedMHUPaH BO ABe TPYNM, KOW ce MPUKAXKaHU BO ClefHaea Tabena:

Xemucku craryc ( 6oja)

Dobpo
He nocrurHa gobap keanuter

The reason of red colour is ,
Mn, Cd and phtalates

BperanHuua
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Surface water body: status Bregalnica RB

CTaTycoT Ha BOJHOTO TeNo ce ogpeaysa Bps 6asa Ha HETrOBMOT HajNOLL EKOOLLKK c-ra-ryc]no-requjan
WM XeMMCKU NoTeHuujan:

CTBTYC Ha BOAHO Teno
Yearty water body status

Good
Oobap ——Failing to achieve Good
~—Not evaluated
He nocturHa ,ﬂ'oﬁﬁp KBanUTeT

With good status:

 River Orizarska
« River Zrnovska

BperanHnua

Surface water body status Bregalnica RB

EfIEMEHTITE KOV CEl KOPYGTaT 3a OAPEAyBatbe Ha EKOJIOWIKNOT CriaTyC/MoTerluvjan ce
OHW| KOV CE OAPEAEHN o PABI Ve & MOAENEHN BO, TPV Fpyv: 61esIoLlky, v H/BHa
NOAPLIKA, XNAPO-MOPMOMOLUIKMI VI XEMVCKY KaKOMI (NBNUKO-XEMVCKY ENIEMEHTY.

casssseataspanastassosar

08/03/2016
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Assessed Ecological Status of rivers
(% of total watercourse length in SRB)

u High

' = Good

= Moderate
= Poor

d

= Good and above

Bad

Assessed Ecological Potential of

Reservoirs (HMWB)

= Moderate
= Poor

= Bad

Assessed Ecological Potential of Canals
(AWB)

= Good and above
= Moderate

= Poor

= Bad

Indicators and period of UWM — Bregalnica RB

Element Indicator(s) to be measured Spring ~ Autunin
214 214

Water quantty Groundwater level X X
Ha TeHnep Themal condition ~~ Temperature

HaasopHuoT Salinty Conductviy
MOHWUTOPUHI Addification pH
BAYIYBA HeTHPN  ReiEy Dissolved Oxygen, dissolved CO, Redor potentia

rpynu Ha T
MHAMKATOPK: Nutrient condition ~~ N-NO,, N-NO,, N-NH,, Prot, PO

*  BUOMOLLKM, Majortycations ~~ Ca, Mg, Na, K

*XVAPO- O
o e Majority anions {l, 50, O,

. buNIKO- Priorty substances  Metals & Metaloids (Ag, A, As, Ba, Cd, Co, Cr, Pb, Hg, Ni, Zn,
XEMUCKU Cu, Mn, Fe, V), Poll Aromatic Hydrocarbons (PAH), Phtalates,
* U NPUOPUTETHU Nitrogen and Phosphorous pesticides, Polychlorinated bipheny!
cybCTaHLmM. (PCB), Organochlorine pesticides, Organochlorine components

LeTtaneH
MOHWUTOPUHT

> O X X X O >x >x >x
>x< X X X X >xX X

Bregalnica

08/03/2016
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Monitoring locations - GWB Bregalnica

Groudwater bodies [ Kocani-Stip
[ Berovo-Pencevo [ Lakavica
[ oeicevo ] ovee Pole

@ Monitoring points

BperanHnua

Bregalnica RB with overall groundwater body
status

Overall Status.
[ Good
I Poor

pa

Probistip -
oy

08/03/2016
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Reference conditions

Reference conditions for Rivers
sample point in the headwater — near the
spring

Reference conditions for lakes —
core sampling

WHERE SHOULD THE WATER BODIES BE — THE REFERENCE
CONDITIONS FOR RIVERS IN PRESPA LAKE WATERS

gl =D)

7 o

Parameter (units)

Dissolved oxygen (mg/l)

Conductivity (us/cm)

pH

NHx-N (mg/l)

NO4-N (mg/l)

Total N (mg/l)

PO4-P (mg/l)

Total P (mg/l)

Toxic heavy metals and
priority substances (ug/l)

Dominant algae-diatoms Diatoms:  Meridion ~ circulare, Meridion
circulare var. constricta, Diatoma hyemalis,

Diatoma mesodon, Eunotia spp., Staurosirella
pinnata, Hannea arcus, Psammothidium
i ida, D

P af
hexagona, Luticola nivalis, Diadesmis
perpusila, Krsticiella ohridana, Pinnularia

sudetica.

Red algae: Lemanea fluviatilis.
Dominant benthic Heptagenia sulphurea, Baetis rhodani, Baetis
. alpinus, Baetis fuscatus, Baetis vernus,
invertebrates Potamophylax latipennis, Capnia vidua,

Brachyptera  risi, ~ Nemoura  cinerea,
Austropotamobius torrentium, Adacus astacus

DSFI index - invertebrates >7

27
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REFERENCE CONDITIONS FOR PRESPA LAKE — CORE SAMPLING

Total P in Prespa Lake sediments - present
conditions

[ Mapr

mlym

Brynen N
(mg/g)

tal P and N in Prespa Lake sediments - past conditions

1000 BP

2000 BP

o Brynen P
m Brymen N

5000 BP

10000 BP
Biymen P

(mg/kg)

28
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Major cations and metals in Prespa Lake core

Present averag

500 BP

1000 BP

2000 BP

5000 BP

10000 BP

Heavy and toxic metals in Prespa Lake core

0 1000 1500 2000 2500

Present average — |
R e S B

1000 BP

Mn

2000 BP

5000 BP

10000 BP

THE REEERENCE CONDITIONS EOR PRESPA LLAKE
erence conditions for Pres|

Dissolved oxygen (mg/l) 6-7 (surface); >4

(bottom)
Conductivity (us/cm) 200-300
pH 7-8 ’
NH,-N (mg/l) <0.05 Ll

NO-N (mg/l) ;
PO4-P (mg/l) !

Total P (mg/l) ! !

Chlorophyll a (ug/l)
Secchi depth (m)
Dominant algae Diatoms, Chrysophytes,
Green coccoid algae,
Xanthophytes, Charophytes.
No cyanobacteria or ‘water
blooms’ by any algal group.
Dominant benthic invertebrates Snails, Clamps, Dragon flies,
Mayflies, Caddis flies,
Leeches, Sponge,
Amphipods, Decapods.

No Chironomids or
Tubificids indicators for
eutrophic conditions.

BQI index >3

Diversity index H 2.33-3.00

29
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GLOBAL
ENVIRONMENT
FaciLity

PROGRAMME OF MEASURES

analysis, prioritization & implementation plan

EU Directives related to the WED

30
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Environmental Objectivs

Avoid a further deterioration of the status ofi the water.
pbodies

Achieve a good statis and a good environmental.
potentialfor alllits: water bodies

A good status'and environmental potential shall be
achieved gradually’ and inline with the goals set forth by
the Macedonian Water Law

Reduce chemical pollution
Achieve water related protected areas objectives

BperanHnua

ENVIRONMENTAL OBJECTIVES -
WATER BODIES

Current status Action Objectives
needed? |Rivers HMWB & AWB

Istocka 1

Istocka 2

Istocka 3

Golema 1

Golema 2 Moderate
Golema 3 Moderate
Golema 4 Moderate
Golema 5 Moderate
Golema 6 Bad

Golema 7 Bad

Golema 8

Kurbinska Moderate
Kranska 1

Kranska 2 Moderate
Brajcinska 1

Brajcinska 2 Poor

Good potential

Good potential

Good potential

< < < < =<=<=<<=<

<

<
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Measures — legal framework

Reductionrofidischarges and emissions; of pollutants

Progressive reductioni ofidischarges, emissions and 10sses ofi specific
pollutants or grolps ofi pollttantsithat are significant risk torthe
envirenment in the water, By‘enabling and! drinkingwater (preferired
materals and substances)

Introducing aibanion the Use and releases: of priority; hazardous substances
Mitigating the effects offwater pollution) coastallareasiand wetlands
Restoringl the natural stateroffeachiwater body:where: that'is passible

Improve the characteristics of Unnatural (artificial) and heavily:modified
surfacelwater bodies.

BperanHnua

Program of measures

Measures for water quality,
\Waste water treatment
Management solidiwaste
Priority/substances control/ Control" off sludge in minesfand quary.
Jlechnigues) ofi soil treatment and controll of eresion
Control of pesticides and: fertilizers
Control of eresion’ iniferests and pastlres

Quantity and flood protection

= Water use regulation

= Measures for riverbed and its stability
= Flood protection

Other measures

= Management protection ZOnes

BperanHuua
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Program of measures

Waste water treatment
Imprevements are needed regandinglthe following| Issues:

a large discharge of hazardous substances from householdsiand
industries and nutrients

u Insufficient coverage off sewerage networks, insufficient
connectivity ter households andfiindustries, lack off stormiwater
systems, lack of' Wasteiwatertreatment plants

u Isufficient regulation’/ control discharges

BperanHnua

Implementation of the Program of measures

WED: 6-roavllHn LIKIyeVi Hal ClpeBEAYBatse Ha [laHom 2015-2021,
2121-2027.
MepKki PEABVAEHN 32 NKIIYC Ol 6I OAVIHN
NpyviopeTnvzalivjas
 LlenocHa uMnnemeHTaumja Ha 3akoHOT 3a BoAX
* TMpuHLUMNK: ,3aranyBaqoT/KOPUCHUKOT MaKka" TPOLLOLM 3a LLeNOCHO
NOKPUBarbe Ha TPOLIOLMTE 3a YCNyruTe BO CEKTOPOT BOAA
 AKTMBHOCTW NOBp3aHW co ronem 6poj Ha TOYKacTX M3BOPU Ha
3aragyearbe
2 AKTUBHOCTW KOW Ce NOBp3aHy CO CPeneH BNnes Ha 3arafysare of
TOYKaCTU Unn LL‘/I(;DYBH'/I U3BOPU

- AKTUBHOCTM CO Manu/noKanHu (NO3UTUBHU) eheKTr

AKO MEPKaTa HE MOXE [al CE peannsypa (3aBpLui) BOI paMKuTe Hal eieH
LVIKAYC, Taa 61 Moykena Aalbvae peBnayipaHa v BKiayYeHa BOIHapeaHVOo:
LIKAyC.

BperanHuua
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Surface water bodies status 2015

Craryc Ha NOBPWWHCKM BOAHW Tena

——— Deporaus;a xa erate

BperanHnua

Surface water body status 2021

Craryc Ha NOBPWWHCKK BOAHM Tena

——— Deporaueja wa uenre

BperanHuua

08/03/2016

34



08/03/2016

Surface water bodies status 2027

Craryc Ha NOBPWHHCKK BOAHM Tena
—— Deporaunia xa yenare

——— He nocTurwar 208ap manuTeT

—— Dotep

BperanHnua

Programme of measures
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Programme of measures
45 measures identified...

Analyzed in detail for:
Priority
Responsible institution
Schedule/duration of implementation
Indicators
Cost (CBA, NPV, cost-effectiveness...)

Impact to waterbodies / ecosystems (Rivers, Lake, HMWB,
Artificial , Wetlands, Groundwater, Terrestrial/natural Habitats)

Expected effects (Nitrogen, Phosphorus, Physical Pressure,
Natural Habitats, Priority substances, Water supply security,
Harmful impacts of water, Other)

Possible Implementation
Strategies

Tpwm (3) anTepHaTUBM...

A ‘Business as Usual’ Strategy ,

A Water Framework Directive Implementation
Strategy in which all the 45 measures are
implemented in full accordance with the WFD,
ensuring the achievement of the environmental
objectives.

A Realistic Implementation Strategy in which some of
the above 45 measures are implemented based on the
availability of economic resources, manpower and
skills. — Prioritization
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Necessary preparatory measures

The preparatory measures to be addressed in relation to the
Macedonian context:
The Enabling Environment
= Policies
= Legislative Framework
= Financing and Incentive Structure
Institutional Roles
= Creating and Organisational Structure
= Building Institutional Capacity
Management Instruments
= Social Change Instruments
= Regulatory Instruments
= Economic Instruments

Possible Implementation Strategies

3 alternatives (3 antepHaTuBm)

A ‘Business as Usual’ Strategy

A Water Framework Directive Implementation
Strategy in which all the 45 measures are implemented
in full accordance with the WFD, ensuring the
achievement of the environmental objectives.

= 52 million €

A Realistic Implementation Strategy in which some
of the above 45 measures are implemented based on the
availability of economic resources, manpower and skills.
= 14.5 million €
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S“h ° hjech'“e

la: Good
surface water

Overall quality:

Objective 1:

Improvement of

environmental

conditions ensuring

good water and

soil quality for

human healthand  1b: Good

ecosystem by 2025 groundwater
quality:

Indicator:

Measurable decline

in levels of the main

pollutant groups

and pressures on

w?ter, sediment and le: Good

biota ecological

- -
1 Realistic | 2 Full WFD

Reduce/prevent further
eutrophication/organic pollution
Reduce/prevent further
hydromorphological changes
Reduce/prevent further habitat
fragmentation

Maintain biological water quality
(phytoplankton, macrophytes,
invertebrates and fish)
Reduce/prevent hazardous
substances pollution

Control water abstraction
Reduce/prevent water pollution
from point and non-point sources
Maintain good physical and
chemical characteristics
Reduce/prevent further
eutrophication/organic pollution
Reduce/prevent further
hydromorphological changes

Reduce/prevent further habitat

< <=<<=<=<=<=< ==

<

<

2
No action| Realistic [Full WFD

Good Good
Moderate |Good
Moderate |Good

Good Good
Good Good
Good Good
Good Good
Good
Good
Good

Good
Good

08/03/2016

38



08/03/2016

ECONOMIC ANALYSIIS

Cost-based valuation method -

based on the assumption that the cost of maintaining
an environmental benefit is a reasonable estimate of
its value.

Necessity of Assessing Disproportionate Costs

an approach for determining whether the total costs of
the programme of measures are disproportionately
costly is relevant for justifying derogation.

The measures are divided into two groups.

The first group of measures refers to water used for irrigation. The first
group of users consists of farmers who will use the water for irrigation. In
this group, one hectare of agriculture area is considered as

the cost unit. The total irrigation area is 4,000 hectares.

The second group of measures refers to the treatment of wastewater.
The reason for this classification is to enable the distribution of the costs for
the measures per unit. The second group of users consists of the legal

entities that will be included in the treatment of wastewater, in which group
households and legal entities are considered as cost units. There are 4,000
households and legal entities (companies and institutions) in the area.
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two groups of measures fOr 2 alternatives

Table 29. NPV - group of measures on water supply & irrigation

Repayment period 40 years | Repayment period 20 years
Measures for treatment of watar NPV Annual Annual cost Annual Annual cost
for irrieati (‘000 €) equivalent per ha equivalent per ha
or Irmigation cost [4.000 ha) cost {4.000 ha)
(000 £) in € (000 £) in €
Alternative 1 - Full WFD
il ot 42838 1071 268 2142 535
mplementation
Alternative 2 -Realistic
: 11.035 276 69 552 133
Implementation Strategy

Table 30. NPV — group of measures for treatment of wastewater

Repayment period 40 years Repayment period 20 years
Measures for treatment of NPV Arlun ual Monthly _u:ost Ar?nual Monthly .1:1:-5t
(000 €) equivalent per entity equivalent per entity
wastewater cost {4.000) cast {4.000)
(000 €] in€ {000 £} in €
Alternative 1 - Full WFD
. 8.843 221 45 442 9
Implementation
Alternative 2 -Realistic
e 472 12 02 24 05

PoM — implementation schedule

o = lnm (P 6-yea WP implemenizton
Rank{ Score | 10 (Measires Totsl mﬂ_""“‘.’“ 0 | 6| 2|t ryear WP impismenizion fuer
g M |saw| m | we vear 14 | | Yearr-t2 Vears 13-18 0
1 | 653 | 23 [Foguise imigaon weils s | | I N A
2 | 862 | 20 |Requiats riverintais from 3 T T T 1
s | 853 | 406 [Greancovarin orcharss & || |
¢ | 833 | 34 [Frosion siruchums 7 15 [ENNTRNNRRNNnNnnnt|
e [ | 5
& | 823 | 422 [closure of ilegal dumps 5 O
7 | 822 | 413 |Upgrade industrial wwT ‘c‘ 12 [NETNITRNARANNITT]
8 | 82 | 414 |uporace Ezerani WaTR 504 2
9 | #.7 | &2 [Rahabilicle fh ponds EZ| [
40 | 815 | 33 |erosion control pians 5
11 815 | & [Management pianaPis ‘wont
12 | 3 | 43¢ |WFD monitor Laks Prespa oot
13 | a3 | 411 [enforcement of pec ont
OEDE uding . B
[pompasting of orenard wasts

5] sy | 9 i gt 250 3
46 | 578 | 423 [piot projectfor of forblizers and peaticad [ ]
17 | 577 | 84 |iniroducs drpimigation sysiems on 4000ha_* 1 ] 11
| 18 | 54 | 220 [consiruckion of 2 dam on Chesinasa Reka 3, [
[ 19| s52 | 4520 [pesiqate ana monitor recraiona areas 0o
| st | 4 o and eafch asseaament 15 oot
H | 537 | %5 |owvelopa datbase on imigabion fﬂ T
n| » | coniTol mezeires 5 12 1
23 | 5 | 4tac |conalruchion of WWTP for smafier agglomeraions (<2000 PE] 25 43
20 | gos | sa [Fsioien oy o pvaie wells 200m
25 | 522 | 427 |Uporase flammer's capacity for proper hazandous wasts isposal and use of pasticives| 2 N |
% | 518 | 58 |rrain famers in properim it i
27| 508 | 54 |mprove management of riony substances 2
| s | s i and Jankavee: 1 ]
m| 0 |un marilors a0 awcom [ |
30 | e | 4 |mprovefortizer management inciuing capaciy for mooratory analysis 2om
31| 469 | ssop mboduce sfizeive eumophication srategies 15 ‘ 1
82| 48 | #14v |establish ertary Tormer fah ponda 3 2
39 | 478 | 84 |esiabish irans-boundary moniioring progranma 3 S dbont
sy | & i = 1
35| 48 | #15D [mproveasitng and consTuct new sEwage natwork In smalie agglemerations i b

jon 2 4
[ 36 | 455 | €5 |piot projector use of biomass as snergy resource 7 7
Lo [ &3 [ @ foons invesfigations [ i
38 | 43 | 50 |conductragional nydro geological mvesbgations. i
5| « i o
0 | 33 E [ | |
o | s 5 2
| 25 [
s | o2
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Assessed investment costs of the proposed Program of
Measures in Strumics RB

Investment costs in the 2016 — 2027 period for implementing the basic
measures specified in the Program of Measures of this plan total € 42.7
million.

Distribution of assessed investment costs by groups of measures

Regulatory measures

Control of urban wastewater discharge

Control of agricultural sources of pollution
= Control of water withdrawals

" Other measures

100%

Advisory council

Established on 15:11.2013 iniStip,

Second meeting 08.08:2014 Kocani

Main'rele-"technical advise for prepanation  ofRiverBasiniManagement: Plan
Formal Decision ofi the Macedoenian Government — still pending

Bregalnica
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Next Steps and Major Activities

Completion of all relevant river basin data (characterization) and wter
uses — complete and updated systematic databases in GIS

ishment od regular water quality monitoring (incl.
biological, hydro-morphological & priority substances) at all water
bodies

Small Infrastructure Projects — support to municipalities in
implementation and supervision

BperanHnua
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