PRESSURES, BASIC PoM AND
ECONOMIC ANALYSIS

HMS and MOEPP

Podgorica, 15-17.02.2016

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 S T —
long drought spells and ‘w/ /

high intensity rainfalls =
IR OB e D -Black $ea baslgz (44 km2 or 0.17 %) -

Stk LMl - Adriatic Sea baéin (3359 km? or 13.07 %)

crops and which prone . 2
erosion phenomena. -Aegean Sea basin (22310 km? or 86.76%)
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B Prespa Region: Unique Values Of The Ecosystem

Under Continuous Stress

B Underlying causes for stress on ecosystem health:

B Ecosystem objectives not sufficiently incorporated into the

sectoral legal and regulatory instruments, plans, policies etc.
B Waste management practices (agricultural, indust., domestic)
B Wastewater management

B Pollution from pesticides, fertilizers and industrial compounds

B Need for coordinated transboundary action

Volume of Water Demand from Prespa Lake used for irrigation
(1951-2008)

oo MR

2500 ap

"~

1950 1960 1970 1980 1490 2

Time (year)

Percentageof | Unireated | Effective - Effective

coverage by the | wastewater | Pollution Pollution
discherge | Load ( Load (kg

(maicey) | Bopiday) | T | pigay)

Settlement
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Table 4.3-8. Characteristics of main water objects — Sheet: Lerin 1

Z|E| E| &
—_ £ Tl 2%
= E Z |22l 2|5
g = ’ E|E|E| 5| &
= = Type of water object and location ~ S| 2] = <
g Z T lz|l2 £ 2
= 2 2 |E|lB|E| =
“ g =| €| 2 2
= _@' £ £
1 2 3 4 3 6 7
wells .Asamati(11)
2 469 water supply Asamati & Kurbinovo
2.2 469 reservoir Asamati, Pretor no | vyes
470 | captured source Rajca 86.4 0 | no | yes
4 3455/ | spring 25.92 0 | no | yes
5 3454 spring 302.4 ] no | yes

City of Resen and few villages connected to common water supply system
The second WSS is local (Kurbinovo-Asamati-Pretor) 500 inhabitants.
Other settlements — independent local systems

Daily Water needs
- for industry 700 m3/aeH
- For citizens 110 I/capita

Experience from the latest dry period — lack of 30 I/s

Irrigation

WUC - 2500 ha (300ha system, 2200" wells and rivers)
Irrigation technigues:  driplinrigation| (70%)), furews: (30%)

Irrigation system Prespa (more then 60 years old)
3 sub-systems - needed rehabilitation / reconstruction
In operation 15 June — 15 September
Designed capacity 1,8 m?/s or 15.552.000 m3/annualy
Year 2000 — 88,98% of total water demand used for irrigation (83,2%
from lake, 10,9 % groundwater, rivers - 4,98%, springs 1,71%)

CCA 8000:=1000wellsten private land
Besidewellsythere arelntakes froinigation - illegal
Generally significant water loss

Dripirrigation: systems
2 sprinklers 6-8'1/h
Apple stand' - 1000 trees/ha - 12000-16000'I/h
Duration 4-7 days - 1152 — 2688 m3/ha
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WATER RESOURCES and WATER USE

Total water resources - 250x10° m3/ann.

Llack of water inithe east part of the basin. Following the
strategy for development of tourism, increase ofi lack of water

Lake level fluctuation'dominantly: depend on'natural factors.

“Illegal™ water use
— wells (impact on groundwater and the'lake ecosystem too)

- intakes on streams — cause dry stream beds and impact
ecological status

Sources of
pollution




Indicator:

Fe (mglL) /

SwissLion
(Agroplod) doo
(5.11.2008)
3 point
(biscuifs-
napolitana)

SwissLion SwissLion
(Agroplod) (Agroplod)
doo doo
(5.11.2008) | (5-11.2008)
204 point 1%t point
(resana (coffee &
cakes) peanuts)

CD Frut, Carev
Algreta AD Dvor
Resen (28.11.2008)
(14.10.2009) Recipient
Recipient Bolsnica river
Golema River

125

! ! 03

03156 : 0,05

0,615

0,009 1 1-15

0,009

/ 0,0006 0,0001

0,0005

/
/
/
4,

149

/ 0,0025 0,002

148

0,038 0,05

0,038

0,012

0,035 0,05

0,035

/
/
/
/

/
/ 0,012 0,01
/
/

0,075 0.1

0,075

20

393 i 0,5-1

443

/

7 ] 020,32

TDS (mg/L) in:
surface
ground waters

waters,

500

Total P (mg/L)

Eutrophication
Indicators - Most
probable number of
thermo-folerant coli
form bacteria
No/100 ml

Land Cover / Use

240.000

240.000 240.000

240.000

[ LT ——
[ —

Apple
stands

Table 29: Land covermse distribution

CORINE - Class ha Yo

Beaches. dunes. sands 85.82 0.1
Broad leaved forest 2482878 | 326
Complex cultivati 965327 | 127
Coniferous forest 619,19 0.8
Disconti urban fabric 361,34 05
Fruit trees and berry i 23144 03
Industrial or commercial vnits 23,09 0.0
Inland marshes 111403 15
Tand principall ied by agricul

with significant areas of natural

vegetation 2027.16 2.7
Mineral extraction sites 2288 0.0
Mixed forest 171677 23
Moors and heathland 1371,80 18
Natural land: 5033.95 6.6
Non-imgated arable land 910,61 12
Pastures 1693.68 22
Sport and leisure facilities 2383 0.0
Transitional woodland-shrub 810255 | 106
Vinevards 35.81 0.0
Water bodies 1825829 | 240

08/03/2016



08/03/2016

Land use

Cumulative
Land cover/use type INCENE]] INCENE]]

Broad-leaved forest 2581,45 8615,60

Complex cultivation patterns 2165,40 3413,45
Coniferous forest 169,90 264,35
Discontinuous urban fabric 40,38 244,96
Fruit trees and berry plantations 101,11 174,78
Industrial or commercial units 1,36 23,09
Inland marshes 0,86 0,86

Land principally occupied by agriculture, with
significant areas of natural vegetation 191,45 625,50

Mineral extraction sites 9,83 9,91
Mixed forest 495,27 703,48
Natural grasslands 69,55 207,70
Non-irrigated arable land 188,57 276,67
Pastures 471,28 767,47
Transitional woodland-shrub 659,71 1694,44

total 7146,15 17022,27

Total Input of Total

Ipircer Input of Input of insecti
P fungicides herbicides and

Water body or Sub- Apple Inputof Inputof

input of
catchment area N P205 put of

fertilizers pesticides

acaricides

[hal [kel [kel kgl kel [kl [ke] Ika]

|stocka Reka 1 309,5] 73970,1] 38377,8] 83874] 1962219 3095 18088] 5161
|stocka Reka 2 402,5] 96197,7] 49910,1[109077,7] 255185,5 a02s|  3335] 23523 67118
Istogka Reka 3 45,1] 10773,3] sssos| 122157 285785 450,8 37,5 263,4] 7517 ESTIMATION
Golema Reka 1 22| s267,3| 27328| se72,5| 139728 2204 18,3 1288 3675

Golema Reka 2 14,1] 3360,1] 17433 3810 89134 140,6 11,7 82,2 2344 OF DIFFUSE
Golema Reka 3 135,1] 32288,9| 16752,4| 36612,1| 85653,4 1351 112,3 789,5| 22528

Golema Reka 4 45,6] 10009,0] seso,a| 123707 23941 456,5 37,9 2668  761,2 So U RC E
Golema Reka 5 260,4] 6224a] 32204] 70577,9] 1651159 26044 216,5 1522| 43428 Po LLUTION
Golema Reka 6 16,8 27911 14481

316481 740401] 11678 97,1 682,5| 19474
Golema Reka 7 935,6]223597,1]116008,5[253534,8] 593140,4] 93555 777,6 5467,5 156006
Golema Reka 8 49,9 11936,9] 61032 13535,1| 316652 499,5 41,5 2019 8329
Kurbinska Reka 16,8] 4007,1]  2079] 4s436] 106297 167,7 13,9 o8| 2796
Kranska Reka 1 4| 9528 4943] 10803 25274 39,9 33 23,3 66,5
Kranska Reka 2 110,5| 26412,8| 13703,7| 29949,3| 700658 11051 91,9 6459 18429
Brajéinska Reka 1 0 0| 0 0 0 ) 0 0 0

Brajéinska Reka 2 32| 19883,5] 10316,1| 22545,8] 527454 831,9 69,1 4862 13873

Gali¢ica with

Prespa Lake 757,6]181067,9] 93043,2|205311,3| 4803224 75761 629,7 2427,6] 126333
Istocka Reka-GolemaReka| 93] 22332| 11587] 25323 59242 93,4 7,8 sa6] 1558
Golema - Kurbinska 194,5| 46488,5| 24119,5] 52712,9| 1233209 19451 161,7 11368 32436
Kurbinska - Kranska 166,7| 39837,9] 20669| 45171,9| 1056788 1666,9 1385 o74,1| 27795
Kranska - Brajéinska 72,5] 173305] soo16| 19651| 459731 7251 60,3 4238 12092
Brajéinska -

Markova noga 08,2] 23479,5| 12181,8] 26623,2 62284,5 982,4 81,7 574,1 1638,2
Total 38s0| 920150| 477400] 1043350| 2440900 38500 3200 22500| 64200
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EUldirectives whose implementation is considered as a minimum
requirement

L'egal base Importance for water duality, Urban waste water
treatment directive. All agglomerations = 2000 population
equivalent (pre.) have'torhave collection: systems infplace; or Use
ndividual o appropriate systems provided they: achieve the same
levell of: environmentall protection.

Nitrates directive - Member States have; te;moeniter: surfacerand
groundiwaterns and! tordesignate’ nitrate-vulnerable zones: Injorder
to reduce water pollution| caused by nitrates Member States must
adept action pregrammes compulsony in nitrate-vulnerable zones:
Moreover, Member States have torestablishialcode ofigood
agricultural practice torbe applied onithe:whole territory onia
voluntany: basis:

Integrated pollution prevention and control directive
replaced by the industrial emissions directive. The emission limit
values included!in' therpermits of industrial installations:are to be
based on the application of best available technigues, which'are the
most effiectivel technigues to achieve a high level off environmental.

PROGRAMME OF MEASURES

analysis, prioritization & implementation plan




ENVIRONMENTAL OBJECTIVES

The objective is that all water bodies
should achieve “Good status”.

In addition, any deterioration in the
existing status of both surface waters
and groundwater is to be prevented.

Overall
Objectil

Improvement of environmental conditions to ensure good water and soil quality for
human health and ecosystem by 2025.

Measurable decline in levels of the main pollutant groups and pressures in water,
sediment and biota

Good surface water quality:

-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

Good groundwater quality:

-Control water abstraction

-Reduce / prevent water pollution from point and non-point sources
-Maintain good physical and chemical characteristics

Good ecological potential for HMWB and AWB:

-Reduce / prevent further eutrophication/organic pollution

-Reduce / prevent further hydromorphological changes

-Reduce / prevent further habitat fragmentation

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

08/03/2016
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Programme of measures

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)

Programme of measures —
prioritization - MCA

The measures have been ranked and prioritized in accordance with
the following:

Environmental effectiveness

Legal requirement, and

Multi-criteria analysis (MCA) score (highest score) according to

the following criteria:

= Legal requirement 0-20 points
Environmental extent 0-10 points
Environmental effect 0-10 points
Security & resources preservation 0-20 points
Prevention of harmful impacts 0-5 points
Economic benefits 0-10 points
Financial costs 0-10 points

= Social benefits 0-15 points
Total 0-100 points
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Programme of measures — sensitivity analysis

Ranking of measures has been checked with different
weights to particular criteria

Environmental (impact, extent, security or preservation

of resource, protection from harmful effects of water)
= 16/20.

Socio-economic (economic benefit, financial costs,
social benefits)
= 10/20.

Respon-sible

Programme of Measures oy

Implemented by: Indicators

Measure 414c- Construction of WWTP - WWTP rehabilitated
for smaller agglomerations (<2000 PE) in 3 USG Resen PCEP & improved 2,500,000
the region treatment

IWaterbodies and terrestrial natural
habitats affected by the measure

p=)
3
g =
E 5
o 2

+HH+ bt b B +HH+ +++
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Possible Implementation
Strategies

Tpu (3) anTepHaTUBM...

A ‘Business as Usual’ Strategy ,

A Water Framework Directive Implementation
Strategy in which all the 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 measures are implemented based on the
availability of economic resources, manpower and
skills. — Prioritization

Programme of measures - prioritization

T B L=
T = T
E) [LE]
[ [ZE] M
a £
L] =a e ] L] e ]
T [-F] #H1 Jregrests v v R
[] = Hig |rEgrestiss e TooT B CTRSES R i e
[l mr Tr [ el
kL] [ LE] n L L]
1® [ L) L] - O I TSNS G ELTFTERSTE [LEpEE  erscTeg
[ T EREE & i
a2 [ e | | [ [ [Fr—
ElEHE 41 b——-rr-.—_l‘n? i g_;|n_-|||-|
44 [ F) a3 - m gaiam " R BT ) 1
| e s il *?1
43 | =&r X - L T k|
EHEaE TS e o E i
1w =T B T 4,000 ha 4 dad
£ -E) I [Fameyis v e 2 o e [
S = . | seon
k] | =F] HE ayrests -8 D s = MEDCT B UEET # Foort
ElLEEEE = bama * ¢ [ ]
| = | = 12 |m e e o8 CpOS B0 T EE TSR i 7
n -] Hic Farepls = MOScTRFE DR B TTRSE EEd B COESTE S TORHEEL R
oy o b i) 2 =
a4 | =8 21 |Hesazmmhs @ Eysapa Ton!
[ [ =2 | « H HE H IOgETE G HE ECE)
jomm B AT s e F
- -a - T wa - a
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DM erta
Alter‘natmas
- S . _
| Realistic | 2 Full WFD
Reduce/prevent further
eutrophication/organic pollution
Reduce/prevent further
hydromorphological changes
la: Good Reduce/prevent further habitat
surface water fragmentation
Owverall Juality: Maintain biological water quality
Objective 1: (phytoplankton, macrophytes,
Improvement of invertebrates and fish)
environmental Reduce/prevent hazardous
conditions ensuring substances pollution
good water and ;
soil quality for Control water abstraction -
human health and 1b: Good Reduce/prevent water pollution
ecosystem by 2025 groundwater from point and non-point sources
quality: L hvsical and
; Maintain good physical an
Indicator: chemical characteristics
Measurable decline
pollutant groups eutrophication/organic pollution
and pressures on Reduce/prevent further --
::::. sedimentand | . hydromorphological changes
ecological Reduce/prevent further habitat I

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.

12
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In a cost-effectiveness analysis, the costs of a particular environmental
measure are expressed in monetary units, while the environmental effect

of the measure is expressed in physical units such as the reduction in the
number of tonnes of nitrogen or phosphorus loaded in the aquatic

environment.

The following assumptions were taken into account:

The expense of each measure has been estimated/calculated by the expert
team. Each expense is increased for running costs. Direct costs (made up of
mainly financial and administrative costs) are included in all components of
the economic assessment. Financial costs are the costs of providing and
administering water services. Operating costs are all the costs incurred to
keep an environmental facility running (e.g. material

and staffing costs). The operating costs should take into account additional

costs to ensure new capital investments. Maintenance costs are the costs of
maintaining existing (or new) assets in good functioning order until the end
of their useful life. Capital costs include new investments, the cost

of new investment ex[)enditures and associated costs (e.g. site preparation
costs, start-up costs, legal fees). Associated costs are also substantial.

C. The discount rate used for the calculation of expenses is 6%. The
factors taken into consideration in determining the discount rate include the
following: the reference rate of the Central Bank of the Republic of
Macedonia (4% at the moment of the determination of the discount rate);
the annual rate of EURIBOR (2.14% at the moment of determining the
discount rate); and the macroeconomic policy of the Republic of Macedonia,
according to which the rate of inflation is expected

to be between 3% and 5%

D. 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.

13



E. Two periods have been taken into consideration in
determining the payback period: 40 years and 20 years.

In the first case, the expenses for the implementation of the

measures are expected to be recovered over a Ion?er period,

:je. 40 years, which represents the average useful life of the
am.

In the second case, if the measures are implemented by
issuing concessions for operation of the dam or the
establishment of PPP, the private investor is interested in
recovering the investment in a shorter period and therefore
the payback period is calculated as 20 years.

F. The Annual Equivalent Cost (AEC) method allows for converting the Net
Present Value (NPV) of a new capital expenditure into an annuity (or
rental) which has the same value. This is done as follows:

1. By listing all capital expenditures as they are incurred;

2. By calculating the net present value of expenditures, using the chosen
discount rate;

?. By)converting this net present value into an annual equivalent cost
AEC

ECONOMIC ANALYSIS

Table17. Municipal and industrial water supply, consumption and revenue

Population connected to public WS system Resen 13.600 720.000 22,3 | 16.056.000
Population with self-supply 16 villages 4.000 200.000 22,3 | 4.460.000
WS —industry & companies Resen 300 180.000 37,73 | 6.791.400

Table 19. Revenues from water delivered to users

Citizens 43.765 m' 16.25 MKD/m' 711.181 MKD/mec 69.56%

Companies 11.317 M’ 27.50 MI(D/MJ 311.217 MKD/mec 30.44%
Total: 55,082 m’ 1.022.398 MKD/mec 100.00%

08/03/2016
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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
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Other’ EU directives and regulations playing| alroleiwith regard to
water quality,

Llegal base Importance for water auality, Regulation on
detergents. Detergents containian impontant pollutant:
phoesphorus. Consumer laundry detergentsiand CoNSUMENR altomatic
dishwasher detergents that exceed aspecified guantity, of

phoesphorus arenot allowed te: berplaced onithe manket from 2013F.

Pesticides directive - Member: States had teradopt and
communicate action plans: te;the Commission: by:26:November2012
includingimeasures torreduce the risk and impact ofi pesticide ise on
humanrhealthrand| the'envirenment:

RIVERS — basic physic-chemical parameters

25 450

p H = TDS Cond.
\ 400
20

m pH

250 (O DO mg/l
=T (oC)

200 |m TDS (ppm)
O Conduc.(uS)

Golema  Golema  Golema  Gole oler = eshins|
Rekal Reka2  Reka3 Reka4  Reka5  Reka6 Reka

Sulphates
\

ENO2A (mgi)
NN ()
P2057 (ngl)
3 |#P04P (a1
NO3N (mgl)
aTotal Mgl
Jphates (mg)
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RIVERS — nutrient load to Prespa Lake

Total input of nutrients from rivers into Prespa Lake

Total N compounds 1286.3

Total P compounds 161.9
Sulphates (mg/1)
PO4 -P(mg/1)

P205-P(mg/1)

Total N (mg/1)
NH3-N (mg/1)
NO2-N (mg/1)
NO3-N (mg/1)
0 500 1000 1500 2000 2500 3000 3500
t/year

PRESPA LLAKE — Nutrients status

Total N Sulphates
dominate
Total sulphates
4 / \ 70
35 /‘ . = 60
; M - @NO3-N (mg/I)
1 - BNO2N (mg/1)
25 {] ONH3-N (mg/1)
, OTotal N (mg/1)
/ BP205-P (mg/])
151 OPO4-P (mg/1)
1 B Total P
O Total sulphates (mg/1)|fl
05 1
0,
Sle|2| =&)<z |g)<|2 |87 |5)4
L1-vStenje L2-v.Asamati L3-v.Krani L4 - v.Nakolec L5-v.Dolno Dupeni
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RIVERS — heavy metals load to Prespa Lake

Heavy metal load from river water bodies in Prespa Lake watershed

Brajéinska Reka L‘—‘
u)
I:I
—
——1

OZn
EPb
BNi
OMn
B Hg
OFe
B Cu
OCr
ocd
B Al
OAs

Kranska Reka

Kurbinska reka [

Golema Reka

Istocka Reka

0 2000 4000 6000 8000 10000 12000
kg/ year

PRESPA LAKE - Heavy metals

Mercury > 1 mglL* = Copper 10-50 mgL* = il
V class — IV class

Bas[pg/L]
DA/l

|
N
=
LLE L

AT I
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PRESPA LAKE - Priority substances

Prespa Lake - Priority substances in ppm

45

35

\

25

15

05

. Al

March | July March | July March July March July March | July
L1 L2 L3 L4 L5

|EI Benzo (a )anthracene @ Benzo (a) pyrene O Naphthalene O Dibutilphthalate B Bis(2-Eﬂ1thexyI)phthaIate|

PRESPA LAKE - Priority substances

Prespa Lake - Priority substances in ppb
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RIVERS - priority substances

ng/l Priority substances in river water bodies in ppb !

—

R RS

!

March July July March March March

March | March | March

July July July March

Istocka 1 | Istoeka 2 | Golema 1| Golema 2 | Golema 3 | Golema 4 Golena6 Kurhinska| Kranska 1| Kranska 2 Brajéinska 1 Brajéinska

2

BPCB-52 B PCB-101 OPCB-156 B PCB-180 B trans-Chlordane
024-DDD B44-DDD 024-DDE §4,4-DDE B alpha-Endosulfan

u] alpha-HCI:I\ o beta-]-kH B gamma-HCH Wﬁ:lelta-HCH B Heptachlor

Marked presence of DDD and DDE residues

Quality elements — Rivers —
Biological elements

Ulnaria ulna, Fragilaria capucina, Meridion
circulare, Fragilaria pinnata, Navicula
phyllepta, Achnanthidium lanceolatum,
Amphora pediculus, Achnanthidium
jackii, Reimeria sinuata, Navicula
lanceolata, Surirella pinnata, Nitzschia
linearis, Nitzschia macedonica. Mass

Composition and abundance of development of the filamentous bottom
algae dwelling Pseudoanabaena limnetica.

Bithynia tentaculata; Bithynia leachii;
Tubifex tubifex; Pentapedilum exectum;
Composition and abundance of Chironomus riparius; Cricotopus
benthic invertebrate fauna bicinctus; Erpobdella octoculata
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Chemical and physicochemical
elements supporting the biological
elements — general

Thermal conditions Normal
Oxygenation conditions  Variable

Salinity Increased
Acidification status Alkaline variable

Nutrient conditions Increased

Chemical and physicochemical elements supporting
the biological elements — specific pollutants

Pollution by all priority substances YES
Pollution by other substances (significant
quantities) Yes
Pollutant 1 Bis(2-Ethylhexyl)phthalate
Pollutant 2 Alfa-HCH
Pollutant 3 4,4-DDE
Pollutant 4 Al
Pollutant 5 Fe
Pollutant 6 Mn
Pollutant 7 Zn
Pollutant 8 Ni
Pollutant 9 Cu
Pollutant 10 As
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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
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