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TBUMHUHI NpoeKT PuHaHcupaH og EY MK 13 IPAEN 01 16

“3ajakHyBarbe Ha KanauuTeTuTe 3a eHEeKTUBHO CNPoOBeAYyBaHEe Ha acquis BO
obnacta Ha KBanMUTETOT Ha BoaaTa”

MoBp3aHa KomnoHeHTa 3 u AKTUBHOCT 3.2. o4, TBUHUHT lpoeKToT

KomnoHeHTa C4: duHanusmpame Ha MnaHoT 3a YnpasyBakwe co PeyHUoT CauB Ha
Bapgap (MYPCB) u noBp3aHara NMporpama Ha Mepku (MHM)

AKTUBHOCT A.4.1 W3rotByBatbe Ha Haupt lnaH 3a YnpasyBawe co PeyHuor Caue
Bapaap (MYPCB)

Nupep Ha | Bunko BEPBEJ (K 4)
KoMmnoHeHTa (34)

MosapauHa Ha MNpoeKToT

0OBOj TEXHWYKM M3BELITAj € pe3ynTaT Ha paboTaTa Koja ce cnpoBeAyBalle BO PaMKUTE Ha TBUHUHT MPOEKTOT
"3ajakHyBatbe Ha KanaumuTeTuTe 3a ePeKTUBHO CNpoBeAyBakbe Ha acquis Bo obnacTta Ha KBA/MTETOT Ha
Bogata "(MK 13 IPAEN 01 16).

Llenta Ha NPOEKTOT e Aa ce 3ajakHaT agMUHUCTPATMBHMTE KanauuTeT Bo obaacTa Ha ynpaByBaHeTo CO
BOAMTE NPEKY CNpoBeAyBate Ha COOABETHOTO 3aKOHOAABCTBO Ha EY. MOTOYHO, NPOEKTOT Ke UM MOMOrHe
Ha HaLMOHaHWUTE BACTM BO M3roTBYBaHETO Ha HaUpPT MAaHOT 3a ynpaByBakbe CO PEYHMOT C/IMB Ha peKaTa
Bapaap (MYPCPB) 1 Bo ycornacyBateTo M CNpoBeAyBatbeTO Ha CeKYHAAPHOTO 3aKOHOAABCTBO BO 0bnacta
Ha MOHWTOPUHIOT Ha BOAM W A03BO/M 33 BOAaA.

MpoeKToT ce coctomn oA neT KOMNOHEeHTU:
KomnoHeHTal — 3ajakHaT cuctem 3a 403BO/IM 33 BOAA

KomnoHeHTa 2 — M3paboTeHa cooaseTHa NOA3aKOHCKa perynaTtuea 3a Aa ce 06e3bean umnaemeHTaumja
Ha 3aKOHOZaBCTBOTO 3a BOAM Ha EBponckaTta YHuja (EY)

KomnoHeHTa 3 — 3ajakHAT HaUWOHANEH CUCTEM 32 MOHUTOPUHT Ha BOAATa

KomnoHeHTa 4 — duHanmsmparbe Ha MNnaHoT 3a YnpasyBake co CaneoT Ha PekaTta Bapaap (MYCPB)
1 nosp3aHara lNporpama Ha MepkKu

KomnoHeHTa 5 — 3ajakHAT agMUHUCTPATUBEH KanauuTeT 3a MMMJiemeHTauuja Ha MNYCPB

[naBHMTe napTHepu of 3emjaTa-KopucHUK (3K) ce OpaenoT 3a Bogu (OB) BO CKAON Ha MAKeAOHCKOTO
MuHuctepcteo 3a MuBoTHa CpeamHa wu [poctopHo MMnaHupawe (MMCMN), Kako u Ynpaeata 3a
XMApomMeTeoponowkn pabotn (YXMP). UmnnemeHTUpadkn 3emju-4neHKn Ha EBponckaTta YHuja (3emjute-
yneHku) ce Asctpuja, JinteaHuja u XonaHauja.



TBUHMHT NpoeKT duHHcMpaH o EY MK 13 IPA EN 01 16

“3ajakHyBarbe Ha KanauuTeTuTe 3a eheKTMBHO CNpoBeayBake Ha acquis BO
obnacta Ha KBanMUTETOT Ha BoaaTa”

U3BpwHO Pe3nme

Bosarta e of, CYLWUTMHCKO 3Ha4yere 3a CUTE acreKkTW Ha XKMBOTOT, BO COOMBETHO KOJ/IMYECTBO U CO COOABETEH
KBanuTeT, 6e3 pasnnka Aanu e 3a nuerbe, Kanere, MHAYCTPUCKA UK 3emjodencka ynotpeba. Cnopes Toa, BOAHUTE
pecypc mopa Aa 6uaaT 3aWTUTEHW 04 Pas/ANYHM MPUTMCOLM CO34aAEHM O YOBEKOBMTE aKTMBHOCTM 3a Aa Ce
MOCTUTHE OAPK/NB EKOHOMCKM Pa3Boj W/M 3a 3a4yByBatbe Ha EKOCUCTEMUTE 3aBUCHM OZ BOAA.

Llen Ha NnaHOT 3a ynpaByBake CO PEeYHUOT CAMB Ha pekaTa Bapaap (MYCPB)

MYCPB ja coaprKu aHann3aTa Ha MOMEHTasIHaTa U MAHaTa cocTojba Ha BoAHUTE pecypcu 1 nobapysaykaTta Bo PC Ha
pekata Bappap, UaeHTUOUKYBAETO HA PUBULUTE M HAuyMHMTE 33 NopobpyBarbe Ha KBA/NUTETOT HA BoAaTa BO
cuctemort. nasHuUTe uenu ce:

e [lepuHuparbe Ha onwT AKUMOHEH naaH Bo PCB 3a Aa ce NOCTUTHE OAPIK/IMBO YyNpaByBake CO BOAHUTE pecypcu;
e 3ajakHyBakbe Ha aAMUHUCTPATUBHUTE CTPYKTYPW 33 YNpaByBake CO BOAHUTE pecypcu;

® YyecTBO Ha jaBHOCTa (3acerHaTuTe CTpaHM M MOLWMPOKATa jaBHOCT) BO PernoHOT Ha Bapaap 3a npawarba
nosp3aHu Co BoAaTa.

Bupejkn osa e npea Haypm Bep3uja Ha MYCPB, cenak He MOXaT fa Ce NOCTaBaT CUTE eleMEeHTU 3a LesoceH
nperneg,. MNAaHOT coapKu NofobpyBarba Ha TEKOBHATAa MOHUTOPMHI MpPEXKa 3a Aa NOMOrHe Aa ce gocTurHe dasarta
BO KOja MOMKe Aa Ce Hanpasu u aAnuckyTnpa komnseteH MYCPB (coouyBajku ce co cneaHnoT Kpyr Ha PAB Bo 2021).

3a PeyHuMoOT chmB Ha peKaTa Bapaap

PeunnoT came Bapgap e Hajronem Bo Penybavka MakegoHuja. 3adaka nosplmHa og 20.417 km? nam 79% on
3emjaTa. Bapaap cHabaysa 75% of 3emjaTta co BOAa, WUTO ro NpaBu HajBaXKHMOT M3BOP Ha BOAA.

PeuyHnotr Cnme Ha Bapgap coapXu 8 noacnMBOBM, KOM Ce NpuKakaHuW BO AHeKkc VI. [JjononHutenHo, ce
pa3rneayBaaT HEKOJIKY BUAOBM Ha 3alITUTEHW nogpadja Kou u odpuumjanHo 6u Bune 3aWITUTEHU CO 3aKOHOT 3a
BOAM.

ChagHUTE NpUTHCOLM

[naBHUTE npuTMCcOUM BpP3 KBaaMTeToT Ha PC Ha Bapgap ce AOMaWHUTE, UHOYCTPUCKUTE U 3eMjoAaesiCKute
aKTUBHOCTM, KOU NpousaerysaaT U o4 AMdy3HN U oA TOUYKACTM n3sopu (Bnam manu Camnka 22 n Canka 23).

JomaKuHcmsa

OKony % oA, HaceneHWeTo e NOBP3aHO CO KaHaAM3aLMOHEH CMCTEM, HO CaMO HEKOJIKY MPOLLEHTU 04, BKyMHaTa
AOMallHa oTnagHa Boga ce Tpetupa. MoseKkeTo oTNagHW BOAM AMPEKTHO Ce NpasHaT BO MOBPLUMHCKUTE BOAHM
Tena.

OpraHcKknTe U XpaHAMBMTE MaTepuu o4 OBOj M3BOP Ha 3aradyBatbe A0OBeAyBaaT 4O MPEKyMepeH PacT Ha anrv u
BOAA KOja e 0OCMpOMaLLEHa Of KUC/NOPOL BO PEKUTE M Pe3epBOapuTe, 1 CO TOa ja NOTUCHYBA Nonyaaumjata Ha pubu
W NpeTcTaByBa PU3MK 3a 34paBjeTo Ha nyreTo.

3emjodencmeo

3emjoZenCcTBOTO NpuAoHecyBa 3a Andy3HO 3aragyBakbe MpeKy npekymepHa ynoTtpeba Ha fybpuBa, nectuumam u
HecooABeTHO HaBOAHYyBak-e. 3rofiemeHaTa eposuja Ha NoysaTa MPeKy HeCOOABETHM TEXHWKM Ha MNOJSIHEHE e
NPUYMHa 3a AOMONHUTENIHA 3arpUMKEeHOCT. Ha npuMmep, OKoAMHATa Ha Butona e npumep 3a BUCOK MPUTUCOK 0f,
3eMjo4encTeoTo.

UHdycmpuja
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HajHayajHW MHAYCTPUCKU 3arafyBaun ce pygHULUTE, NPOM3BOACTBOTO Ha XpaHa M TEKCTUAHATA MHAYCTPUja. NaBHM
Andy3HM 1 TOYKACTU M3BOPM Ha 3araflyBarbe ce TelKUTe MeTanu (PyAHULM), XpaHAMBUTE MaTepun Kako docdop u
a30T (bapmm 3a cTOYapCTBO) M (TanaTUTe, KOM Ce KOPMUCTAT KaKo MNAacTMPUKATOPU BO Pas/MUHU XEMUCKM
npoussoau. TEKCTUAHATA MHAYCTPU]A MOKe Aa NPeAn3BUKa asikasiHa OTNagHa BOAA.

MomeHTanHa cocTojba Ha BogHaTa cpeaunHa

TeKkoBHaTa Mperka BOCMOCTaBEHa BO C/AMBOT HA peKkaTta Bapaap ce coctou og 17 nokauumu 3a HabyayBarbe Ha
MOBPLWMHCKM BOAHM Tena. Ce NiaHMpa W NPOLUMPYBAtbe HAa MpekaTa CO AOMOJSHUTE/IHU JIOKAUMK, Kako u
JOMOJSIHUTENHWM MapameTpu 33 MOBPLUMHCKUTE M MNoA3emHuTe Tesa. OBaa MpowuvpeHa mMpexka Ke OBO3MONKM
nogobap nperaes Ha TEKOBHUTE BOAHU YC/IOBU.

3a fAa ce BOCMOCTaBM CTaTyC 33 MHGOPMaLMUTE Ha MOBPLUMHCKUTE BOAHM Tesa 3a xuapomopdosiorujaTa, ce 3emaat
npeaBWA, Xxemujata M ekoaorvjata. 3a CTaTycoT Ha NOA3EMHUTE BOAHM Te/a; Ce BPLUM NPOLLEHKA Ha KOJIMYMHATA U
XEMMUCKMOT CTaTyC Ha NOA3EMHUTE BOAHM Tena.

Llenn Ha XMBOTHaTa cpeamHa

KNy4yHuTe uenu Ha UBOTHaTa cpeanHa 3a C/IMBOT Ha Bapaap ce:
1. Aa ce nsberHe NoOHaTamMoOLHO B/IOLYBake Ha cocTojbaTa Ha BOAHUTE TeNa;
2. Ja ce nocturHe gobap cTaTyc 3a CMTE BOAHW Ha OBOj C/IMB.

[o6pMOoT cTaTyc M MOTEHLMjaNoT 33 KMBOTHA CpeamnHa Ke ce MOCTUrHAT MOCTEeMNeHo M BO COMACcHOCT CO LenuTe
YTBPAEHWN CO MaKeOHCKMOT 3aKOH 3a BOAM.

Llenute Ha XMBOTHATa cpeAMHa ce MOCTaBeHW BO KOMOMHALMja CO CerawHWMOT CTaTyC U MOXKHOCTUTE 33
nofobpyBare Ha BOAHOTO Teno. Bp3 ocHOBa Ha LenuTe Ha KMBOTHATa CpeAMHa, ce cnpoBedysa Mporpama 3a
MEPKM 3a NOCTUTHYBakE Ha LEe/nTe Ha XXMBOTHaTa cpeanHa. MnaHOT 3a ynpaByBakbe Co CIMBOT Ha pekaTta Bapaap,
KOoj e BO da3a Ha pasBoj, MMa 3a Len Aa nocturHe aobap cratyc Ao 2027 rogmHa. Cenak, BEKE MOKe Aa Ce NPOoLEeHU
[JEKa Toa He MOXKe Ja ce NOCTUIHe BO CMTe C/IMBOBM Ha Bapaap, Taka wTto 1 no 2027 roguHa Ke Tpeba ywTe aa ce
paboTu 33 fa ce NOCTUrHE CTATyCOT.

MNocturHyBamwe Ha LeanTe Ha XXMBOTHaTa cpeamHac

MporpamaTa 3a MepPKKN COAPMKM CMUCOK Ha NOTPEBHM aKTUBHOCTU, KOj LUITO Mefy APYroTO COAPXKMU:
* ynpaByBatbe CO OTNagHW BOAM;

® yripaByBakbe CO LBPCT OTNAS;

® KOHTPO/1a Ha OMacHU maTepuu;

® TeXHWKM Ha 06paboTKa M ynpaByBatbe CO epo3nja Ha NoYBaTa;

® KOHTPOJ1a Ha necTuumnamn n rybpmea;

® peryanparbe 1 ynpasysakbe CO KOPUCTEHETO Ha BOAATa;

* 1 (HapBop oa PL1B) ynpasyBatbe CO KOHTPO/IA Ha NMONAABM.

EKOHOMCKM acnekTu

BayXHO e fa ce pa3bepat EKOHOMCKUTE eNeMEHTU LITO Ce NPUCYTHU BO CIMBOT Ha peKaTa. PasnnMyHK CEKTOPU MOXKe
[a Ce HaTNpeBapyBaaT 3a MUCT pecypc, a BogaTa moxe fa buge egeH og tme pecypcu. 3atoa, MYCPB Tpeba ga rm
3eme npeasu, €eKOHOMCKUTE acMeKTU Ha KOPUCTEHETO Ha BOAHWTE pecypcu. Bo cnyyaj Ha cnmMBOT Ha pekaTa
Bapgap, nnaHOT MoXKe Aa BAnjae mefy ApyroTo U Ha pubapCKMOT M aKBaKyATYPHUOT CEKTOP, 3eMjoAEeNCTBOTO U BP3
pPas/INYyHU UHAOYCTPUMN.

BK/y4yyBare M KOMYHMKALM|a CO jaBHOCTa

Y4ecTBOTO M CBECHOCTA Ha jaBHOCTa Ce KAy4HM BO Pa3BojoT Ha 1aHOT 3a ynpasyBakbe CO peyeH C/MB. 3a BO3Bpar,
0Ba y4eCTBO ja 3ro/siemyBa BEPOjaTHOCTa 3a NOCTUrHyBakbe Ha ueante Ha MYCP.

Beb -cTpaHMua Ha TBUHUHT NpoeKToT: www.P[]B-twinning.info
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acquns BO oGnaeTa Ha KBaﬂldIETOTﬂa BOAaATa

Jlucra Ha KpaTeHKu (ondaKajku ru u AHeKcuTe)

KpateHka | LlenoceH Ha3us

< NOMai Of, (< egHakos M moman of)

> NOroc1em OJ, (> egHakos U noronem oa)
°C cteneHu Uensnycosu

% NPOLLEHTH

Mg MUWKPOTpam (1x10-9 kunorpam)

a.s.l. (H.s.) HaAMOpPCKa BUCOYMHA

ADKOM (34JY) 3apyeHue Ha gaBaTen Ha jaBHWU YCAYTU (so MK)

AGZ (A33) AnconyTHa 3awTuTeHa 30Ha (suan v O3 u LW3M)
Art. (Yn.) YneH

ASPT (APAT) MpoceyeH pe3yaTaT Nno TaKCOH

AWB (BBT) BeluTayko BogHO TeNo

BDI (6UA) BUONOLWKN MHAEKC Ha AMjAaTOMM (Buau u: BUA)

BMWP (PFTBM)  PaboTHa rpyna 3a 6M0N0LWKN MOHUTOPUHT
BOD (BMK) Bruoxemmcka nobapysBayKa 3a KUCAOPOZ, (suam u NMXK)
BQE (EBK) EnemeHTU 32 BUONOLLKA KONYMHA (Bram n EDXK n XKE)

BRINC(HNMMHK) Hajoobpo nospsaHa n mefykannbpupaHa HaunoHanHa Knacudukaumja

BWD (4BK) (Ev) AMpeKTMBA 32 BOAA 32 KAaNEHsE (Aupektnsa 76/160/EE3 obHoBeHa co 2006/7/EK)
CEC (3P) 3aragyBsauu BO pacT
CEN/ISO(MOC) Comité Européen Normalisation / MefyHapoaHa opraHv3aumja 3a ctaHaapau
CIRCABC LleHTap 3a KOMYHMKALMK U pecypcy 3a MHGOPMALMM 3@ agMUHUCTPALMK, BU3HUCK K
(LUKPUABT) rparaHu
CIS (3CC) 3aeAHMYKa cTpaTervja 3a cnposeayBarbe
CLC (KUE3) KOPWH nHBeHTap Ha eBPOMCKO 3emjuLTe
CM (3M) 3aeaHWYKa METPUKa
CMC (LYK) LleHTap 3a ynpaByBake CO Kpusun
COD (NXK) Mo6apyBayKka 3a XeMUCKN KUCNOPOA, (Buay v BMK)
CQE (E®PXK) EnemeHTH 33 GU3NYKO-XEMUCKA KONIMYUMHA (Buam 1 EBK n XKE)
DDBRB Oanyka 3a ogpeayBatbe Ha rpaHULLUMTE HA PeYHUTE CIMBOBU
(oAarec)
DO (PK) PacTBOpeH Knucnopoa,
DPSIR Asukeyrun cunm - Mputncoum - Coctojba - BamjaHune - Ogrosop
(AcncBo)
DW(PA) Bopa 3a nuerbe (3awtnteHa obaacr)
(BN) (30)
5
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Ha acqms =105 oGnaeTa Ha KBaﬂldIETOTﬂa BOAaTa

KpateHka LlenoceH Ha3us

DWD (ABn) (Ev) AMpeKTMBa 32 BOAA 32 NUEHE (AupekTnsa 80/778/EE3 nameHeTa oa 98/83/EK)
e.g. (OP.) Ha NpUMmep (exempli gratia)

e.i. (E)‘K) EKBMBANEHTHWU XUTEAWU (uam ncto Taka EH EKBUBAJTIEHTU HA HACE/EHME)

ECGIG (MKITUF)  NcToYHa KOHTUHEHTaNHa reorpadcka MHTepKaanbpaumoHa rpyna

ECOSTAT PaboTHa rpyna 3a eKo/olliKa cocTojba 3a 3aeHMYKa CTpaTervja 3a CnpoBeayBarbe

(PFEC3CC)

EEA (EAXKC) EBponcKa areHuMja 3a *KMBOTHA CPeAMNHA (so KoneHxareH)

EFI (EXP) EBpOnCcKM MHAEKC 3a pubm

EIA (NBXC) MpoueHKa Ha BAMjaHNETO BP3 }KMBOTHATA cpeayHa

EN (EH) EBponcka Hopma UK }KMBOTHA cpeanHa

EO (L)KC) Llen(n) Ha »kMBOTHaTa cpeguHa

Eprtr €/IeKTPOHCKM PervcTap 3a ocnoboayBatbe M MPeHOC Ha 3aralyBayku matepuu

(ePON3M)

EQR (ECK) EKO/IOLLKM CTaMKM HA KBA/IUTET

EQS (CKXC) CraHOapA 3a KBAaAUTET HA KMBOTHATA CpeAMHa (AA-EQS: foanweH npocek; MAC-EQS: MakcumarnHa
[,03BOJIEHa KOHL,EHTpaLMja)

ES (EC) EKonoLwKuM cTaTyc

et al. et alii nnu et aliae

etc. (uTH.) et cetera (v taka Hatamy)

EU (EY) EBponcka YHuja

EUR (also €) EYPO (sanyra, scywHoct npuba. 1:61,30 MK/)

FD (On) (eY) AmnpeKTrBa 32 NONAABU (Oupektvsa 2007/60/EK)

FHM (Kon) KapTa(u) 3a onacHocT o nonsiasu

FRM (KPN) KapTa(1) Ha p13uK og nonnasu

FRMP (NyPN) MnaH 3a ynpaByBakse CO PU3ULLM O NONAABK

g(r) Mpam
GC-MS (F'X-MC) TlacHa xpomaTtorpaduja - MaceHa cnekTpomMmeTpuja

GDP (BAn) BpyTo AomalleH NpounsBoa,

GEP (OEN) [Job6ap eKo/oWKM NoTeHLMjan (suam u JEC)

GES (AEC) [obap eKONOLKM CTATYC (suav 1 EN)

GHG (Cr) CTakneHu4ku rac(osu)

GIG (ITWN) lpyna 3a reorpadcka MHTepKannbpauuja

GIS (frUc) leorpadckm MHGOPMALMUCKM CUCTEM

GR (TP) leo-pervoH

GW(B) (NB) (T) MoazemHu BoaM (TeN0)

GWD (4nB) (EY) APEKT1BA 32 NOA3EMHW BOAM (fnpekTusa 2006/118/EK)
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Ha acqms =105 oGnaeTa Ha KBaﬂldIETOTﬂa BOAaTa

KpateHka LlenoceH Ha3us
GWh (IFBY) lMraBaT YacoBm
ha (xa) XeKTap

HCCAP (AOKKT) AHanu3a Ha 0nacHOCT U KPUTUYHU KOHTPOJTHU TOYKM
HeFI (XHUP) XeneHCKM UHAEKC Ha pubu

HelLM (XPM) XeneHcKn peyHn makpooduTtm

HES (BEC) BMCOK eKO/IOLWKK cTaTyC

HESY (XCE) XeneHcku cuctem 3a eBasnyaumja

HMBW (CMBT) CuaHo mogaubuumpaHn BoAHW Tena

HMS (XC) XnApoMeTeopoNoLLKa CNYXHKOa (Ha M3LLB o MK)

HPP/sHPP XuapoueHTpana / mana XvapoueHTpana

X/mX

HQE (XKE) XnapomMopdHN KONUUYUHCKN €NEMEHTU (suan 1 EBK 1 EGXK)

i.e. CO Apyrv 360POBM (id est)

IBA (BON) BaxkHa o6nacT 3a nTmMum (No PamcapckaTa KOHBeHUMja/3alTUTEHM Nnogpayja)
IBD (BUA) Indice Biologique Diatomées (suam ucro Taka: BuonoLwku uHaeKe Ha anjatomu)

IBI (UBWN) NpcKM BUOTUYKN MHAEKC

IBMR (PMCW) PeBuaunpaH MoAenoT Ha CAMBOT Ha UHA,

IBMWP PaboTHa rpyna M6eprckn BUONOLWKU MOHUTOPUHT

PrMBM)

IC/ICMi NHTepKkanmbpaumja/UHTepkanmbpaumja MHAEKC Ha 3aeAHNYKa METPUKA
NK/UU3M

ICP-MS MHAYKTMBHO CNOEHa Nnsia3ma - MaceHa CnekTpomeTpuja

ncn-mc

IE (NE) MoyeTHN enemeHTH

IED (OMUE) (ey) AnpeKTnBa 32 MHAYCTPUCKU €MUCUU (OupekTusa 2010/75/EY)

IES (U¥KCO) MHCTUTYT 3a }KMBOTHA CpeauHa U OAPMKAUBOCT (suav v 3WLL)

IHA (MUXN) NHAEKC Ha XMAPOIoLWKa NpoMeHa

IPA (MNN) MHCTPYMEHT 3a NnpeTnpMcTanHa nomoLl

IPPC (UNK3) NHTerpupaHa npeseHUMja U KOHTPO1A Ha 3arafyBaHe€TO (ucto v ANE; AnpekTusa 2010/75/EY)

IRBMP (MMYCP) WHTerpupaH nnaH 3a ynpaByBakse CO C/IMBOT Ha peKaTta
ISO (MOC) MefyHapoaHa opraHv3aumja 3a cTaHaapAam

ISRM (UCPM) MHCTUTYT 3a cTaHAapAmM3aumja Ha Penybivka MakegoHuja
IUCN (MY3N) MefyHapoHa yHWja 3a 3alT1Ta Ha NpuMpoaaTa

JICA (JAMC) JanoHcka areHuuja 3a mefyHapoaHa copaboTka
JRC (3V|L|,) 3aeaHNYKM NCTPaXXyBa4yKM LLeHTAp (Ha E3; 3a PAB rnasHo oHoj Bo Mcnpa/UTanuja; Buam ucto taka MKCO)
kf (xc) XMApayanyHa cnpoBoAaMBOCT
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acquns BO oGnaeTa Ha KBaﬂldIETOTﬂa BOAaATa

KpateHka LlenoceH Ha3us

LPIS (CUN3) Cuctem 3a MaeHTUGMKaLMja Ha NapLenn 3a 3emjuLuTe (so MK)
LPPS (N13C3) Cnu1coK Ha 3aragyBayn U CYNCTaHUMM LWTO 3aragysaaTt

LW (3B) 3aKOH 3a BOAM (so MK)

M (M) Mecell, (va TB)

MBIR (MBWUP) MakpoduteH BUONOLWIKN MHAEKC 33 PEKU
MEIC (MULMC) MakenoHCKM MHGOPMATUBEH LLEHTap 3a }KMBOTHA CPeAMHA (Ha M¥KCM Bo MK; ucTo Taka EMK)
MGIG (MI'Ur) MeanutepaHcka reorpadcka MHTepKannbpaLmoHa rpyna

MIPD (MnNA) MNoBeKkeroauileH NHAMKATUBEH NIAHCKN AOKYMEHT

MK (MK) MakezoHuja

MKD (mKa) MaKeaoHCKWN AeHap (sanyra, BeywHoct npuba. 61,30:1 EYP)

MMCH (CCBX) CpenHa ronemmHa cpegHa HagMOPCKa BMCOYMHA BApPOBHWYKM XeneHCKU 3anageH
bankaH

MoAFWE MMUHUCTEPCTBO 33 3eMjO4ENCTBO, LWYMAPCTBO M BOAOCTOMAHCTBO; (8o MK)

(M3LLB)

MoE (ME) MWHUCTEPCTBO 32 EKOHOMM]A (8o MK)

MoEPP MMUHUCTEPCTBO 33 KMBOTHA CpeaMHA M NPOCTOPHO MIAHUPAHE (8o MK)

(MXcnn)

MoF (M®) MWHUCTEPCTBO 338 GUHAHCUM (80 MK)

MoH (M3) MMWHUCTEPCTBO 3a 34PaBCTBO; UCTO Taka M3 (so MK)

MoTC (MTB) MuWHMNCTEPCTBO 3a TPAHCNOPT N BPCKU (8o MK)

MS(s) (y) 3emja(u) uneHka(u)

MW (MB) Meragat

N (A) AsoT

NCSA (COHK) CamooleHyBarbe Ha HaUMOHaHUOT KanauuTteT

NDS (HCP) HaumoHanHa cTpaTteruja 3a pa3Boj

NEAP (HEAN) HaunoHasneH eKo/IOWKM aKUMOHEH MJiaH

NGO(s) (HBO) HeBnaguHa(u) opraHumsaumja(m)

NMASRP Hos MeauTepaHCKM CUCTEM 33 NPOLLEHKA Ha pe3epBoapn PUTONNAHKTOH
(HMCMNP®)
NPA (HNA) HaunoHanHa nporpama 3a agantaumja (so MK)

NPAA (HNAA) HaumoHanHa nporpama 3a ycBOjyBakbe Ha NpaBoTo Ha EY (so MK)

NREAP HawunoHaneH akumoHeH naaH 3a 06HOBAMBU M3BOPU HA EHEPrnja (so MK)
(HANOME)

NTU (HE3) HedbenomeTpucka eanmHMLA 3a 3aMaTeHOCT

NVZ (HP3) HuTpaTHWM paHAnBM 30HU

NWS (HCB) HaunoHanHa cTpaTervja 3a soam
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Ha acqms =105 oGnaeTa Ha KBaﬂldIETOTﬂa BOAaTa

KpateHka LlenoceH Ha3us

0 & M (P&0) PaboTerbe 1 oapKyBatbe
OECD (OECP) OpraHu3aumja 3a eKOHOMCKa copaboTKa 1 pasBoj

OGRM (CBPM)  Cny»beH BecHWK Ha Penybivka MakeaoHuja

P/L(C/0) CMpPeYn AN OrpaHnYm

PA (30) 3awTtuTteHa(n) obnact(u)

PFRA (NNOPMN) MpennmunHapHa NpoueHKa Ha PU3MKOT 04 NONAaBMH
pH (nX) noteHumjan Ha Bogopog,

PHI (UJ3) MHCTUTYT 3a jaBHO 34paBje (nog M3)

PHS (NOC) MpUopUTETHM ONACHM CyNCTAHLMMU

pICM (nMMK) ncesno-soobumyaeHa MeTpuka 3a merykanambpauuija

PoM (NHM) Mporpama Ha MEPKM (1cTo Taka uenocHa Bepauja: PHM 3a NOCTUTHYBakbE Lie/I Ha XKUBOTHATa CpeavHa)
PP (YJ) YyecTBo Ha jaBHOCTa

PPP (NNn) MoANTUKK, NIAHOBU U NPOrpamm

PS (MNC) MpuopuTeTHa cyncTaHumja(um)

PUC (JKM) JaBHO KOMyHa/IHO NpeTNpUjaTUE (so MK)

PV (®B) doTOBONTANYHM

QA/QC (OK/KK) 0O6e3beaysarbe kBanuteT/KoHTpona Ha KBanuTeT

QBR (UKPLU) MHAEKC 33 KBAaJINTET HA PUMCKUTE LLYMMU (Ha katanoHcku: Qualitat del Bosc de Ribera)
RA (MP) MpoueHKa Ha pUsnK

RB/RBC PeueH cnus / CoBeT Ha peyeH caus

(PC/CPC)

RBDSUCA 0O6nacT Ha PEYHNOT CANB, NOA-EAUHULA U HAANENKHN OpraHu
(OPCMEHO)

RBM(P) (YPC) n  YnpaByBake CO peyeH camB (nnaH)

RES-E (OME-EE) O6HOBAMBW U3BOPU HA EHEpPrUja - ENEKTPUYHA eHepruja

RI (PHN) PedepeHTeH MHAEKC

RIBAMAN MpWpayYHMK 38 KOPUCHUK Ha codTBEpP 3a PeueH cams

(MKCPC)

RIMSYS (CMP)  Cuctem 3a MOHMUTOPUHT Ha peKaTa

RIVPACS CucTtem 3a nNpeasuayBatbe M KnacuduKkaumja Ha peku co 6espbeTHnum
(CMKBP)

RM (PM) Peny6nMKa MaKep,OHVIja (ncTo Taka MakeaoHMWja UK 3emja KOPUCHUK)
RMARB MpaBMAHMK 32 METOAOI0MMja 33 MPOLEHKA Ha PeYHM CIMBOBMU
(MMNPC)

RoP (O3P) JdenoBHuWK 3a paboTa

RPM (NNM) [MpaBUIHUK 32 COAPXKUHATA U HAYMHOT Ha NOAroToBKa Ha NMHM
RRZ (03N) OrpaHW4YyeHa 30Ha 3a MNOYUTYBAHLE (Buam UcTo Taka 1 A33 1 LL3N)
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Ha acqms =105 oGnaeTa Ha KBaﬂldIETOTﬂa BOAaTa

KpateHka LlenoceH Ha3us

SAA (ACA) [oroBop 3a cTabunmsaumja u acoumjaumja

SDG (LLOP) Llenn 3a oap»KnAnB pa3Boj (+a OH)

SEA (COXC) CTpaTermcka oueHa Ha XMBOTHATa cpeanHa

SECO (WWACEN)  LlBajuapcKMOT gpyKaBeH CeKpeTapujaT 32 EKOHOMCKM Npallakba
SEI (QUXC) [prKaBeH MHCNEKTopaT 3a KMBOTHA CpeanHa

SFA (CP3) CrnopTcKko pnboNoBHO 34pYyrKeHue

SH (3C) 3acerHaTtu cTpaHu

SIIF (CPUN) CTpyKTypupaHa pamKa 3a MHpopmaumm 1 MMNAeMeHTaumja (sa YOB)
SRBD (OCPC) O6nacT Ha cAMBOT Ha pekaTta CTpymuua

SSO (A3C) [Jp»aBeH 3aBO/, 3a CTaTUCTUKA (8o MK)

STAR (CKP) CTaHpapamsaumja Ha KnacuduKaLmjata Ha pekuTe

STARBUGS CTAP CodTBep 3a HaCOKM 3a HECUTYPHOCT BO BMOOLEHYBaHe
(CTAPCHHB)

SW(B) (NB) (T) MoBpLIKHCKa BoAa (Teno)

SWMI (MOYB) NHnumjaTMBa 33 OA4PKANBO yrpaByBake CO BOAM

T(M) MpeHocansocT

TC (TK) TexHUYKM KoMUTeT

TDS (BPLM) BKYyNHO pacTBOpPEHM LLBPCTU MaTepumn

TsBFI (MBPCT) NHaeKc Ha byrapcku pubu cneundmryHmn 32 TUNOT

TSS (BCLUM) BKynHO cycneHAnpaHu UBPCTU MaTepumn

UNDP (NMPOH) Mporpama 3a passoj Ha ObeanHETUTE HALLUK

UNECE (EKOHE) EkoHomcKaTa Komucuja Ha ObeguHeTuTe Hauuu 3a EBpona
UNEP (MOHXC) TMMporpama Ha ObeanHeTUTe HauMK 3a KMBOTHA cpeauHa
UNESCO OpraHu3saumja 3a 06pasoBaHmne, HayKa M KyaTypa Ha ObegmMHeTUTe Haumm
(OOHKOH)

UWW(T-D) YpbaHa oTnagHa BoAa (TpeTMaH-AUPEKTUBA) (Avpektisa 91/271/EEK)
VRBMP MnaH 3a ynpasyBame CO CQAMBOT Ha peKaTa Bapaap

(MYCPB)

WD (OB) OpapenenHve 3a Boga Ha MMCIIMM (so MK)

WEI (UEB) MHAaeKc 3a ekcnnoaTalumja Ha Boga

PAB (POB) (Ey) PaMKOBHa AMpPEeKTUBa 3a BOAA (Aupektisa 2000/60/EK)

WG (Pr) PaboTHa rpyna

WHO (C30) CBeTCKa 34paBCTBEHA OpPraHM3aLmja (Ha OH)

WIS (UCB) NHpopmaTMBEH CUCTEM 3@ BOAA (80 OB Ha MMKCIIM)

WISE (UCBE) NHbopmaTmBeH cuctem 3a Boga EBpona

WwWaQ (KB) KBasiuTeT Ha BoAa
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KpateHka LlenoceH Ha3us
WRZ (N3nN) MowmnpoKa 30Ha Ha NOYUTYBAHLE (Buam UcTo Taka A33 M O3M)
ZELS (3ENC) 3aegHuULA Ha eAMHULMTE Ha IoKaHa camoynpasa
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1. Bosep

FNaBHO NJIaHMHCKaTa TeEpUTOPMja Ha 3emjaTa 3adaka BKyNHa NoBpLlUMHa of, okoay 25,700 km2. HaceneHuneTo
Ha Penybavka MakepoHuja e NpUBAMKHO ABa MWUAMOHU nyfe, of Kou oKoay 1.2 MUAMOHK, nan 60%,
uBeart Bo ypbaHu cpegmHu. KoMumHaTa Ha TpeTMaH Ha OTnagHu Bogu Bo MakenoHUWja e ceyluTe HUCKa,
HO Ce NAaHWpaaT MHOTY MHBECTULMM 33 HamMaslyBake Ha 3arafyBameTo o, arnomepaummte. CneacTBeHo,
ronemu 4enoBu 04 3emjata ce NoroAeHn o, 3aragyBarbe Ha NOBPLUMHCKUTE N MOA3EMHUTE BOAM.

CnvnyHa aerpajgaumja Ha BOAHUTE Tena e npeaussBuKaHa o NpUTMCOLMTE 04 3eMjoAeNCTBOTO (HecooaBeTHa
ynotpeba Ha fybpuBa 1 nectuuMam), oa UHAYCTpUjaTa, 0cobeHO Ha BeKe KOHTaMUHUPaHM mecTa. Apyrn
Ba)KHW MPOMEHW Ha BOAHWTE Tena 6une npeamM3BMKaHWM O, MPOM3BOACTBO Ha XMAPO-eHepruja u
ynpaByBatbe Co Nonaasu.

1.1. KpatoK npernea Ha pedyHuTe camsoBu Bo MaKeaoHuja

3akoHoT 3a Bogu (3B) Ha Penybnvka MakefoHuja ce ogHecyBa Ha 4eTupu pevyHm cameosu (PC):

e C/IMBOT Ha peKaTta Bapgap wro ro genat Penybanka MakegoHuja, Kocoso, Cpbuja n MNpumja;

e CnmBoT Ha pekaTa LipH Opum wTo ro genat Penybanka MakegoHuja, Kocoso, AnbaHuja, LipHa MNopa
n Cpbuja;

e CAMBOT Ha peKaTta CTpymuua wTo ro genat Penybanka MakegoHuja u Penybaunka byrapuja;

e C/IMBOT Ha pekaTa JykHa MopaBa wTo ja genat Penybnnka MakegoHuja MU KpajopeskHUTe 3emju
OO CNMBOT Ha pekaTa [lyHaB.

PekaTta Bapaap v pekata Ctpymuua ce snesaat Bo Erejckoto Mope, a LUpH OpunH BO JagpaHckoto Mope.
MocTojaTt Tpu ronemu, NnpupogHu esepa BO 3emjaTa - Oxpua, Mpecna u [ojpaH, KoM UCTO Taka M agenat
HEKONIKy 3emju. Esepoto [ojpaH, Ha npumep, BO CAMBOT Ha peKata Bapaap ro penat Penybauka
MakeaoHuja u lpumja.
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Cnuka 1: www.eea.europa.eu/soer/countries/mk/freshwater-why-care-macedonia-the/map-1-river-basin-districts-1/view

1.1.1. Pekata Bappap

BapAapCcKMOT peyeH cnB ce Haorfa BO LLeHTPaZIHUOT Aen Ha bankaHCcKMOT MoayocTpos, Ha ceBep ce rpaHnum
co Cpbuja n KocoBo, Ha uUcToK co byrapuja, Ha jyr co Mpunja u Ha 3anag co AnbaHuja. CNMBOT Ha peKkaTa
Bapaap ondaka okony 80% og Teputopmjata Ha Penybanka MakenoHuja.

Pekata Bapaap e HajBa)kHMOT BOAEH pecypc BO 3emjata M obe3beaysa 75% of 3emjaTa. Toj e nog CUAHO
BAWjaHWe/3arasyBarbe 04, HeTpeTupaHu ypbaHu U MHAYCTPUCKM oTnagHu Boau. OTKaKo Ke ja nmomuHe
MakKeaoHwuja, peKaTa ce BAeBa jyxHo Bo 'puuja, Bnerysajku Bo Erejckoto Mope Bo 6113nHa Ha ConyH.

CnneoT Ha peKkaTa Bapaap Bo Peny6ivka MakefoHuja ce 4env Ha 8 NoA4-CANBOBMU:

e Bappap BO3BOAHO;
e CpepeH Bapaap;

e Bapgap HU3BOAHO;
o TpecKa;

o [lunma;
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aBofaTa ~

e bperanHuua;
e JleneHeu; n
e llpHa Peka.

HeKonKky nop-cavmeoBM Ha Bapaap vmaaT gen of TepUTOpMja LWITO Ce Haofa BO KpajbperkHuTe 3emju.
NeneHey, Muumwa n UpHa Peka mmaat rnaBeH o4Boj WA NPUTOKA Kou ce HaofaaT Bo Kocoso, Cpbuja m

Mpuwja.

1.1.2. Pekarta [pum

KpaTK1oT, oduumjaneH onnc Ha Apyrute peyHn CIMBOBK Ke ciegm BeAHal WTOM Ke buaaT ogobpeHu.

PekaTa [pum (peuyHnoT camB) ce cocton oA BoaogenHuumTe Ha Mpecna, Oxpua n Ckagap/CKkagapckoTto
Esepo u pekute Apum n byHa/BojaHa. PekaTta [puH e ,,MoBp3yBaYKoTO Te0“ Ha OBOj KOMMAEKCEeH BOAEH
CMCTEM, NOBP3YBajKMN MM MefyHapoaHUTe e3epa, MOYYPULLTA, 3aeAHUYKN PEKN U APYTN BOOHU XKUBEaANULITA
BO eeH e ANHCTBEH EKOCUCTEM.

Cekoj og, noa-cnneosuTe Ha Jpum e o4, eKONOLKa BaXKHOCT bMaejkn e 4OMAKUH Ha YHUKATHM BUoTonn co
MHOTY aBTOXTOHW BWAOBW, KOM Ce BaXHW O, €BPOMNCKa M MefyHapogHa nepcnekTMBa 3a 3awTtuTa. Mma
Pa3sHOBUAHW M HEOAPXK/JMBM MPUCTaNM 3a yhpaByBake CO C/AMBOT LWTO BOAM OO Aerpajaumja Ha
€KOCUCTEMUTE U To MHXMBMpPA OA4PKANBMOT pa3Boj. (o4 M3P 3a ynpaByBakbe CO C/IMBOT HAa pekaTa Apum)

1.1.3. Pekarta Ctpymuua

KpaTtknoT, odnumjaneH onnc Ha Ha ONOAHUTENHUTE PEYHU CAMBOBM Ke cieam LWToM Ke ce o4obpar.

CnusoT Ha pekata Ctpymuua (CPC) e gen og, norosiem npeKkyrpaHUYeH peyeH C/IMB Koj ce COCTOM 04, 4e/10BU
8o byrapwuja v I'pumja, kou ce Bnesaat Bo Erejckoto Mope. CPC Bkay4yBa BKynHa NoBpLUMHA o4 okoay 1.500
KM2, WTO npeTcTaByBa 6.3% of TepuTopujaTa Ha 3eMjaTa. BKynHOTO HaceneHWe WTO XuBee Bo obnacta e
Hag 120.000 nyfe. 3HauuTeneH Aen o HACeNeHWETO Ha C/AMBOT € CUHO 3aBUCHO Of 3eMjOAeNCKOTO
npounssoacTso. !

1.1.4. PekartaJy*XHa MopaBa

KpaTK1oT, oduumjaneH onnc Ha Ha AONOSHUTENHUTE PEYHN CIMBOBU Ke ceam WTom Ke ce ogobpar.

CnmBoT Ha peKkaTa Jy»kHa MopaBa e NaHMHCKU CO BUCOYMHM Kou BapupaaT og 300 m go 2.169 m (BpBOT
Mwuasop Ha Ctapa MnaHMHa) HaaMOopPCKa BUCOYMHA (a.c.n.). OnwTaTa HAacoKa Ha NPOTOK € 04, jyr KOH ceBep U
no 316 Knnometpu, Jy>xkHa MopaBa npoaonKysa Bo Cpbuja co 3anagHa MopaBa 1 NoToa ce NpoTera Kako
Bennka Mopasa Bo [yHaB. CIMBOT HE € CMMETPUYEH WTO ce 0bjacHyBa CO HeroBaTa TEKTOHCKa UCTOpPM]a.
OcBeH Toa, PaKTOT AeKa peKaTa JyxkHa MopaBa ce M3BMBA He MOXKe Aa ce 0b6jacHM KaKo pesynaTaT Ha
bnyBujanHa eposuja, TYKy Kako nocsieamua Ha TEKTOHCKU ABUKeHba WTO ro UKcupaa TedeHuneTo (MeTkosuK,
1995).

1 Onue 0/, N3BeLwTajoT Ha Mporpamarta 3a pa3eoj Ha ObeamHeTuTe Hauum (YHAM).
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2. Onuc Ha chnBOT Ha pekarta Bappap

2.1. TloBplMHCKaA BOAA

Pekata Bapaap, Koja obesbeaysa 75% of BKYNMHWTE BOAHW Pecypcu BO 3emjaTa, € CUIHO 3arafeHa op,
HeTpeTupaHo ypbaHoO M MHAYCTPUCKO 3aragysarbe. OTKAKO Ke NoMUHe HM3 MaKefoHWja, peKaTa ce BieBa
jy*kHo BO lpumja, BnerysBajkn Bo Erejckoto Mope Bo 6113mMHa Ha ConyH. CneaHaTa KapTa M Wema ro genu
C/MBOT Ha peKaTa Bapaap Bo XMApPOAOWKM 061aCTM NOMeEFy MePHUTE CTaHULM, Kafe LWTO UCMyWTarbaTa Ha
peKaTa ce NPouEeHYBaaT BP3 OCHOBA Ha XMAPONOLWKUTE Mepera (HUBOTO Ha BoAaTa).

CnuBoT Ha pekata Bappap Bo Penybnuka MakegoHuja (PM) e nogeneH Ha 8 noa-cavsosu: Bappaap
BO3BOJAHO, cpeneH Bapaap, Bapgap Hu3BoaHO, Tpecka, Muuma, Bperantuua, fleneHew n UpHa Peka (Buan
cnmka 1 m AHEKC VII-KapTn Ha Bapaap v HeroBute NoA-c/iMBOBM).

Jen on TepuTopujaTa Ha HEKOJIKY NOA-CIMBOBU Ce BO KpajopexkHute 3emju. EsepoTto [opjaH e npumep 3a
TOa: MOroNemMmoT Aen o4, CNBOT U Aen of e3epoTo e Bo pumja. M3nesoT Ha e3epoTo ce Haofa 8o Mpuuja.
3aToa, peKaTa WTo Agoara og esepoTo [ojpaH Teye camo Bo pumja.

NeneHey, Muuia 1 UpHa Peka MmaaT rnaBeH oagsos uam nputoka Bo Kocoso, Cpbuja m Mpumja. 3aToa,
nocTojaT ABa Ha4YMHa 3a NpPecmeTyBakbe Ha MOBPLUMHATA HA BOAOAENHMLATA HA NOA4-CINBOBUTE:

®  e[HMOT WTO ja 3ema NpeaBua Camo TepuTopumjaTta BO NOA-CIMBOBUTE BO MakeZoOHW]a;
e  [APYr1OT WTO BKAYyYyBa AENOBU Of, FTOPHUOT C/IMB Ha NOA-C/IMBOBUTE BO KPajopeXKHUTE 3emiju.

OCVMTE noa-camBoBn CnomeHatu norope, bea noageneHn BO noa-noad-ChnBOBU Ha TNaBHUTE PEKUN U
HUBHUTE MPUTOKN. Ha cnmBosuTe Ha PEKNTE, KON NMAAT 3HAYUTE/IHA NOBPLUNHAE, UM bewwe AaAeHO nme.
Osa OBO3MOKYBa Oa Ce NpuKaxke ronemnHaTta 1 J'IOKaLI,MjaTa Ha BOOOAENHNUNTE Ha PEKUTE.

Xuaponorujata Ha CAMBOT Ha peKaTa Bapaap e nosHaTta nNo mpexkata Ha MepHM CTaHMLM, KOja NoCTOUn BeKe
HEKO/IKY geueHun. [lenoBute Ha CAMBOT Ha peKaTa Bapaap nomery Age rnaBHU MEPHU CTaHUMLUM U HMBHATA
noBpLMHa ce NpeTcTaBeHn Ha KapTtaTa Error! Reference source not found. u Ha KapTaTta CiunKa 4.

Tabenute n manuTe ce NpuUcyTHM Bo Baudry et al., (2015a) Aen 2.1.

2.1.1. [enuHeaumja Ha NOBPLUMHCKUN BOOHMU Tena

3a NOYETHMOT nMpouec Ha JenvHeaumja Ha MOBPWWHCKMTE BoaHu Tena (MBT), nornegHete
Baudry et al., (2015a) fen 3. CnepHata KapTa naBa npernes 3a oBa
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_jaKFlyBéi-b Ha Ka'nau,memre 3a epeKTUBHa MW

‘Ha acqws BO 06n1acTa Ha KBaNUTETOT Ha BOAAdTa

OenvHeaumnja:

Legend
Water Body type for catchment area
Large size Mid-attude Calcareous Hellenc Western Balkan
T Large siee Mid-atRude Siiceous Eastern Bakan
* Large size Mid-aiRude Siiceous Hellenic Western Bakan
100 Medium size Low alituge Slcecus Eastern Bakan
Medum stze Mid-atitude Cakareous Helienic Western Ealkan
Medium sie Mid-atitude Siiceous Eastern Balkan
Medhum skze Mid-atitude SEiceous Melienic Western Balkan
Seoall wize Migh altitucde Silloeous Eastern Bakaen
T Small size High atRude Siliceous Hellenk: Yestern Baluan
Small sze Low altude Siliceous Eastern Balkan
U Small sze Md-akrude Sceous Hellenic Western Ealkan
Very large stee Low akitude Saiceous Eastern Bakan
T Very large slee Mid-atitude Siliceous Helkenic Western Bakan
— Border of Macedonia

River Water Body Type
—— LMCH

LMsE

LMSH

MLSE

MMCH

— MNSE 0 25 50 km
s | — |

—— SHSE
e SHSH
— SLSE

— S Author : Frangos BAUDRY
— VISE 10.09.2015

3 /
f ,q{r

"A\

CnvKa 2: KapTa Ha NpoLuecoT Ha AenavnHeauuja2

LlenocHaTa nucta Ha noBplUMHCKKM BogHM Tena (MBT) e gocrtanHa Bo AHEKC VI - Kapaktepusauuja Ha
NOBPLUMHCKUTE M NOA3EMHUTE BOAHM Tesa. 3a HeKkosky usbpaHu MBT, nHopmaLmmute ce gageHn nopony
8o Cnunka 3

LlenocHaTa nincTa Ha noBpLUMHCKM BoaHu Tena (MBT) e goctanHa Bo AHEKC VI — . 3a HeKonKy M3bpanum MNBT,
nHbopmauumte ce pageHn nogony Bo Error! Reference source not found. 3a ga noka)kaT Kakewu
nHopMauum ce JafeHu.

2 Cnopegerte vcto co Baudry et al., (2015a).
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MNoBPLUMHCKKU BOAHM Tena u naeHTudukaumja Ha pusmk
Bp. E
g 3 S
al ¢ K &
' o E S o © sl 3 OHeueH @
gg =3 ] 3 g Il s - npeanor ::
g5 Hasus Ha g Bug z g g2 = £ | Excneprcko z
= NOBPLINHCKO @ | PFAF | Ha Km2| F| S| | € 3| £ 2 | pacyaysawesa| 2
:gé ECRIN KO, BOAHO TeNo ] Ha MBT| NBT | PC Mputncoumn 5 S E pU3UK :|=:
Moxebu nog|
3 |Upvard_04 /lakaBU4YKa peka [PeKa 8293 1 1 PU3NK
He e Buco
10 |UpVard_52 BpaTHWuKa peka |[Peka 82181|SMSH 3001 | 1 2 |nobap K
Moxebu nog|
20 [UpVard_36 MNenHa 1 Peka 824253|SHSH 11111 |1 2 PU3NK
HajsepojaTHo He
21 (UpVard_34 b [MeHa 2 Peka 824233|SMSH 324 0 e nog, pu3uK
He
30 [UpVard_49 lopaHayka peka [Peka 82161|SMSH 47| 1 1 |gobap
31 [UpVard_48a |Bapgap 7 Peka 8211LMSH | 3,642 1 1 Likely not at Risk
Mosxebu noalBuco
39 [Treska_30 Tpecka 4 Peka 999991|LMCH (1,064 1 |1 1 BN PU3KK K
etc.

CnukKa 3: MsBagok o4 naeHtndukaymjata Ha pusmKkoT Ha MBT

2.1.2. Twunonoruja

Ha noBplmHcKoTo BOAHO Teno Tpeba aa my ce pgosenn oapeneH tun. Co uen oa ce rapaHTMpaaT e4HaKBM
yc/nioBU 3a cuTe Bo EY BoBegeH e ,,npouec 3a MHTep-Kannbpauuja“ og EBponckata Komucuja. Lienta Ha 0BOj
npouec e ga rm crnopeam n ycornacu pedepeHTHUTE YCOBM, KAKO M TPaHUUMTE Ha Kaacute, nomery
pPas3/IMYHMTE K/IACKM Ha EKOJIOWKM CTaTyC Mefy Apyrute 3emju-yneHku Ha EY. MHoXecTBOTO M3BelwTau 33
MHTep-Kannbpaumja ce objasuja Bo 2014 roanHa. Bo 2018 roamnHa EBponckata komucnja (EK) ob6jaBn HoBa
OANYKa 3a UHTep-Kannbpauuja 2018/229, yknHyBsajku ja sep3unjaTta og 2013 roamHa.

Cnopepg KapTata 3a ekopernoHu Bo AHekc Xl oa PAB, MakenoHuja e nogeneHa Ha 3anagHa M UCTOYHA
NMo/sI0BMHA, KOW NpuMnaraaT Ha rPYKMOT PerMoH Ha 3anageH bankaH n UctodeH bankaH. [BaTa ekopervoHa ce
npoTeraaT Ha jyr KoH puuja. OBa 6elle npocsieseHo co TUNOornjaTa NpeasoKeHa o Baudry et al., 2015a
(cnunka 3), npep aa ce objasn HoeaTa Opgsyka Ha EK. Mefytoa, cnopes 6uoreorpadckmTe permMoHun WwTo ce
KopucTaT 3a EBponckata [upeKkTunBa 3a *KuBeanuwTa, MakegoHWja e nogeseHa Ha NPUBAUKHO UCTU ABe
NONOBMHM, 3anNagHaTa NONOBUHA Npunara Ha ANNCKMOT PErMOH, UCTOYHaTa NoI0BMHA HA KOHTUHEHTANHMOT
pervoH. HuTy eaHo o4, HMB He 04U NMOAANEKY HA jyr, HATY CE TPaHMuM CO TPYKUOT Aen og MeautepaHCcKMoT
pernoH. MefyToa, oA NPaAKTUYHWU NpPUYMHK, Oelle npenopayvaHo Aa ce MNPULPYNKU KOH annckute WU
MeanTepaHckuTe reorpadckm MHTepkanubpaumoHu rpynu (TUM) 3a noHaTamolLHa TMNOOMMja U NPOLEHKa,
co nogenba BO 3aBMCHOCT 0f, KaPaKTEPUCTUKUTE HA MHANBUAYANHUTE BOAHM Tena, 0cobeHo Ha HaaMOpCKa
BUCOYMHA oA Hag nam nog 800 m. OBa 3HauM geKa TunosaorujaTa npeasoxeHa Ha Canka 4 ctaHa 3acTapeHa,
Mako Bo MaKefoHMja anncKMTe BOAHWM Tena rpybo ce KOHLEHTPUpaHU BO FPUKMOT PernmoH Ha 3anageH
BankaH KopucTeHu Bo Baudry et al., 2015a u MeautepaHCKun BOAHU Tena BO perMoHoT Ha UctoyeH BankaH.
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ajaKHyBatbe Ra kan

auuTeTUTe 3a epeKTUBHA MMNAEMEHTAUMIa
‘Ha acquis Bo 06n1acTa Ha KBaNUTETOT Ha BoAaTa .

Legend

Water Body type for catchment area
Large size Mid-altkude Calcareous Hellenk Western Bakan

[0 Large size Mid-altRude Siceous Eastern Bakan

T Large size Mid-altRude Siiceous Hellenic Western Baban

17 Medium size Low akitude Shiceous Eastern Bakan

i Medium stze Mid-atitude Cakareous Helienic Western Balkan
Medium sze Mid-atitude Silkceous Eastern Balkan
Medium size Mid-atitude Stikeous Hellenk: Western Balkan

 Small size High altitude Silkeous Eastern Bakan

7 Small size High altitude Siliceous Hellenic Western Balkan
Small size Low altitude Silicecus Eastern Bakan

[ Smalt size Mid-altitude Sceous Hellenkc Western Balan
Very large stze Low akitude Siiceous Eastemn Bakan

[ Very large size Mid-aititude Siliceous Hellenic Western Bakan

—— Bordes of Macedonia

River Water Body Type

—— LMCH

—— LMSE

LMSH
MISE
MMCH

— MMSE 0 25 S0 km
== [ m—

—GHSE
e SHSH
— SLSE

— Author : Francos BAUDRY
— VISE 10.09.2015

Cnvka 4: KapTa co TMnosoruja Kako WTo e npeTtcTaseHa Bo Baudry et al., (2015a)

Bo cnegHute onucn Ha Kateropum Ha Boga peneBaHTHUM WAM cnopednmeu co MakegoHuja Tpeba ga ce
nogenart Bo YetTupu Tabenu, Kou rm ondakaat MeanutepaHckute pekun, Annckute esepa, MeauTepaHckuTe
e3epa M KoHeYyHo ANNckuTe esepa (BKAy4yBajKM MHAMKAUMjA 33 3eMjuTe BeKe M MHTepKannbpupaa osue
BOAHW Tena):
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Kateropuja Ha Bogu Peku

lpyna 3a reorpadcka MHTepKannbpaumja MeauTepaHCKu peku

(rrn)

Onuc Ha MHTEPKannbpupaHUTe TMNOBM

Tun KapakTepu3aumja Ha peKa Cnue (Km) leonoruja Pexum Ha

NpPOTOK

R-M1 | Manu meantepaHcKkmn notoum <100 | MewaHu (ocBeH | Bucoko

Cuanumym) CE30HCKM
R-M2 | CpegHun megutepaHCKu TEKOBMU 100-1,000 | MewaHwu (ocBeH | Bucoko
Cuanumym) CE30HCKM

R-M4 | MeantepaHcKu NNAHUHCKKU bes-cunmymym Bucoko
noToum CE30HCKM

R-M5 | MNMpuBpemeHn Tekosu MpuspemeHmn

3emMjun KoM MMaaT CAANYHU UHTEPKANNBPUpPaHM TUMOBK

R-M1: byrapuja, ®paHupmja, Mpumnja, Utanuja, MNoptyranunja, CnoseHnja u LUnaHunja

R-M2: byrapuja, ®paHupmja, Mpumja, Utanuja, NopTtyranunja, CnoserHnja u LUnaHunja

R-M4: Knnap, ®paHumja, Utanunja n LnaHuja

R-M5: Kunap, Utannja, MopTyranuja, Chosenunja u LLinaHnja

Cnuka 5: Onuc Ha mefykannbpupain MedumepaHcKu peku

KaTeropuja Ha Bogu Peku

lpyna 3a reorpadcKka WHTepKanmbpaumja ANMNCKU pekn

(rrv)

Onuc Ha MHTepKanMbpupaHuTe TMNOBU

Tun Kapaktepusauumja Ha | Came (Km) HagmopcKa BucoumHa Alkalinity Pexxum Ha
peka n reomopdonoruja NPOTOK

R-A1 BapoBHUYKHK npea- | 10-1,000 | 800 — 2,500 m (cnmB), | Bucoka (HO He wu
anncKkM, Mmaam  Jo Kametrba/Kangpma €KCTPEMHO  BMCOKA
CcpeaHu, Ha BUCOYMHA aNnKanHocr)

R-A2 Mana pgo cpegHa, | 10-1,000 | 500 -1,000 m He-BapoBHUYKM Pexxum  Ha
ronema HaZAMOpCKa (makcumanHa (rpaHuT, HUBaJICKO-
BMCOYMHA, CU/IMKATHA HagMOPCKa BUCOYMHA | meTamopdeH) rnaumjanex

Ha cameoT 3.000 m, | cpegHa A0 HMUCKA | NPOTOK
3Hauu 1.500), Kamerba | anKanHocCT

3emju KOM MMaaT CANYHM UHTePKannbpupaHu TMNOBK

R-Al: TepmaHuja, AscTpuja, PpaHumja, Utanmja n ChoseHuja
R-A2: AscTpuja, PpaHumja, Utanuja u LLnaHuja

CnuKa 6: Onuc Ha MHTepKannbpupaHu AaMcku peku

>
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Kateropuja Ha Bogu

E3epa

Mpyna 3a reorpadcka nHTepkanmbpaumja (M)

Onuc Ha MHTepKannMbpupaHuTe TMNOBU

MepgutepaHcKku esepa

Tun Kapaktepusauuja Ha | BucuHa | FoguwHu Cpen, | MNospu CnvB  Ha | AnkanHo
€3epoTo (m) npoceyHn Ha WHa BOAa cT
BPHEXM (MM) 1 | anab | (km2) (km2) (mex/n)
T(°C) OYMH
a (m)
L-M5/7 | Pe3epBoapn, Aanaboku, <1,000 >800 >15 | 0,5-50 <20,000 <1
ronemu,  CUAULUYMCKM, n/vnm <15
»BNAXHN" 0bnactn
L-M8 PesepBoapn, Anaboku, <1,000 - >15| 0,5-50 <20,000 >1
ronemm, BapoOBHUYKMN
3eMju KoM MMaaT CAAMYHU MHTEPKANNOPUPaHU TUNOBK
L-M5/7: ®paHuumja, Mpumja, Utanunja, Noptyranuja u LUnaHuja
L-M8: Kunap, ®paHuumja, MNpumnja, UTanunja n LnanHuja
Cnuka 7: Onuc Ha MHTepKanmbpupaHu MedumepaHcKu e3epa
Kateropuja Ha Bogu Esepa
lpyna 3a reorpadcka nHTepkanmbpauuja (MMN) Alpine Lakes
Onuc Ha MHTEPKannbpupaHUTe TMNOBM
Tun Kapaktepusaumja Ha e3epoTto Hagmopcka | CpeaHa AnkanHoct | fonemunHa
BMCOYMHA AnabounHa (mek/n) Ha e3epo
(m) (km2)
L-AL3 | Hu3MHa wan cpegHa BWUCOYMHA, Anaboka 50-800 >15 >1 >0,5
ymepeHa [0 BMCOKa afKanHOCT (anncko
B/INjaHWE), roNema
L-AL4 | cpegHa  HAaAMOPCKA  BMCOYMHA,  NAWUTKQ, 200 -3800 3-15 >1 >0,5
ymepeHa [0 BMCOKa ajKanHOCT (anncko
B/NjaHWe), ronema

3emju KOM UMaaT CAMYHU MHTEPKaAUbpUpaHu TMNOBKU

R-Al: AscTpuja, PpaHumja, Fepmanuja, Utanmja n ChoseHuja

R-A2: AscTpuja, PpaHumja, lepmanHuja n Utanunja

Cnuka 8: Onuc Ha MHTepKanubpupaHu Aancku esepa

2.13.

POB AHekc VII A. 1.1. npeaBuayBa fa ce BocnocTaBaT pedepeHTHU YCNOBWU 33 PasIUYHUTE TUMOBU
NOBPLUMHCKM BOAHM Tena. PedepeHTHUTE YyCAOBU Ce MOjAOBHA TOYKA 3a KaacuduKauMja Ha CTaTycoT Ha
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PedepeHTHM yc10BU 33 TUNOBU NOBPLUMHCKMU NOBPLUMHCKU BOAU




NOBPLWWUNHCKUTE BOAMU. Osa ce yuwTe Tpe6a Aa ce Hanpasu. 3a Taa uen Ke ce KOPUCTAT TEXHUYKUTE U3BELUTAN
3a MHTep-KaﬂM6pMpal—be Ha PamkoBHaTa ANPEKTUBA 3a BOAA U METOOUTE CMTOMEHATH BO HEa.

2.2. Mop3emHun sogu

PamkoBHaTa gMpekTvBa 3a Boau (PAB) Benu aeka egeH oA NpBUTE YeKopu LWITO Tpeba Aa ce npesemart e
AenvHeaumjata Ha NoA3eMHUTe BOAHW Tena U Aa ce NOAroTBM NPOLLEHKa 3a A4a ce YTBPAN KOW NoA3eMHU
BOAHW TeNa ce M3/1I0’KEeHN Ha PU3MK A3 He TM UCMONHAT LeAnTe Ha KMBOTHATa CpeAmHa 3a KoAMdYMHaTa u
KBa/IMTETOT Ha NOA3EMHW BOAM.

2.2.1. [OenuHeaumja Ha Nnoa3eMHU BOgU

Cnopeg pedvHnummTe U cneumndurkauumTe ytepaeHn so PAB, nogsemHute BogHM Tena ce yrnpaByBaYKM
eIMHUUM Ynja TN1IaBHa Les € Aa OBO3MOXKAT HMBHUOT KBAHTUTATMBEH U KBAZIMTAaTUBEH CTATyC TOYHO Aa ce
onuwe u cnopegu CO UeAUTe Ha KMBOTHATA CpefuHa U [a ce CnpoBesaT HEeonxoAHUTe MEpKM 3a
NOCTUTHYBAHE Ha OBUE LLeJIN.

3aBplweHa e npBaTa Bep3vja Ha oapedyBarbe Ha noaszemHute Boau (Kaptu: Camka 9 m Cauka 11).
JenvHeaumjata ce 6asvpa Ha JIUTONIOLIKUTE U XUAPOTE0NOWKUTE TPAHULM U YCI0BM (Ha Mp. TUNOBWU Ha
aKkeudepu), nputTUCOLMTE BP3 KBAJIMTETOT HA MOA3EMHWUTE BOAM WM ancTpakumja Ha NoasemMHUTe BOAM,
OZLHOCHO, aKo akBMdEepoT ce KOpWUCTU 3a cHabayBarbe CO BOAa 3a oApefeH rpaj Wau 3aefHuua, oBa e
NnpUYMHa 33 Ae ce pacnpenenn Kako nocebHo noa3emMHO BOAHO Teno. BKynHo uma 36 noasemHu BOAHM
Tena ucypTaHu. Lect pasnnyHm TMNOBM Ha NOA3EeMHM BOAHW Tesia Ce pa3/IMKyBaaT BP3 OCHOBA HA TUMNOBUTE
Ha aKkBudepu:

® eAWHEeYHO NOA3EMHO BOAHO Te/I0 BO MOPO3HU MeAUYMU (BUCOKA NPOAYKTUBHOCT);
® eAMHeYHO NoA3EMHO BOAHO TE/I0 BO NOPO3HU MeAUYMM (HUCKA NPOAYKTUBHOCT);
® rpyna nogsemMHu BOAHU Tena - NpeTeXxHO GPaKkTypupaHn Meamymm;

® MoA3eMHM BOLHW Tesla BO KaPCTHU MeaUyMU;

® rpyna nogsemMHu BOAHW Tena BO NOPO3HU Meguymu;

® rpyna nogsemMHu BOAHW Tesa - MPETEXHO BO KAPCTHU MEANYMMU.

MoKpaj T0a, MAEHTUPUKYBAHWN Ce TPU HENPOAYKTUBHM 06/1acTU. TMe HeMa 4a Ce TPETUPAAT Kako NoA3EMHM
BOAHM Tena.

NoHaTamowHaTta ,u,enMHeau,Mja ce 6a314pa Ha nputncoun n aI'ICTpaKLI,Mja Ha noA3emMHuUTe sBogu.

ManaTta Ha Nog3emMHUTe BOAM Ce OfHecyBa Ha NpBUOT akBudep. OrpaHMyeHnTe NOL3EMHU BOAHM Tena (Ha
npumep, co apTecKka UM TepmMasiHa BOZa) He ce AenvHenpaHu buaejkn Hema nHGoOpMaL MM 3a CTENEHOT Ha
oBWe akBUdepM.
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-Ha «anau,merwre 33 Ed)eKTMBHa Wu_

Ha acqms BO 06n1acTa Ha KBaNUTETOT Ha BOAATA

Legend

Monitoring_proposal
Type

@ Quality

©  Quantity

(» Combinate
06_GWB_delination
Tabela_c_4
D 1_Single GWB in porous media (high productivity)
:I 2_Single GWB in porous media (low productivity)
1 3_Group of GWB - Predominantly fracture media
[14_6wWB in karstic media
D 6_Unproductive media
7_Group of GWB - Predominantly karstic media
- 8_Group GWB in porous media

Cnuka 9: Kapta Ha MNBT, HenpoAyKTMBHM 06/1aCTV 1 I0KaUmMn 3a MOHUTOPUHT Ha MNB Bo pekaTta Bapaap

MocTurHaT e 1 npeseHTUpaH npegjor 3a 6pojoT U BUAOT Ha MOHUTOPUHI CTaHUUM (ByHapu U U3BOPWU Ha
nogsemHu Boam) No noA3emHo BogHO Teno. MHpopmaummute ce cobupaat Ha CTPYKTYMPaH HAuMH MPEKY
NINCTOBM €O nogaTtoum 3a nogsemHuTe Bogu (Buam AHEKC VI - KapakTepusauuja Ha MOBPLUMHCKUTE U
nogsemHuTe Tesa) U nogaTouuMTe 3a /IoKaluMjaTa 3a cnegerbe Ha NoA3eMHUTE BoAW (KBaUTET U KBAHTUTET).
OBaa nHpopmaumja ke obesbegm peneBaHTHM MHOOPMALMM 33 KapaKTepmsaLumja Ha NoA3eMHUTE BOOHM
Tena u OueHKa Ha pusuk (OP) 1 ke 06e3beamn ocHOBa 3a AM3ajHOT HA MOHUTOPUHTOT. CnTe nocaKyBaHM
MHGOPMaLMM He ce AOCTaMnHMU.

MeTogonorunjaTta 3a AennHealmja e onuwana 8o MaaHoT 3a ynpaByBakbe CO CIMBOT Ha NOA-CAMBOT Bapaap
Ha MNpoekToT bperanHuua (2016; Mornasje 4.3).

Mpymep 3a ANCT co NoaaToLM 3a noa3eMHu BoaHu Tena (MNBT):

CmpaHuya 1 CmpaHuya 2
Mapamertap Mapamertap
Kog Ha MBT MK10001 bpoj Ha mecTa 3a 3
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MOHUTOPUHT Ha
XeMnKanmun

nogsemHa Boaa, [m3/a]

Hasus Ha MNBT Cpncko-MakeaoHCKM bpoj Ha KBaHTUTaTMBHK 3
Macwus NOKaLMU 32 MOHUTOPUHT
MospiumnHa Ha MBT [km?] 4201 Bpoj Ha
byHapu 3a Lupnere
He6benvHa, MwuH -Makc, |/ Llen Ha ypnere CHabayBame co
CpepHo Ha MNBT [m] BOZa 33 Nnere
Twn Ha MBT Mnautok NBT foanwHo upneHa

UHamsnayanuun T[MBT waun
rpyna Ha MNBT

lpyna Ha MNBT

[naseH M3BOp 3a NOJIHEHE

BpHexu,

Toneke Ha CHer

MpekyrpaHnyHa, Ha epeH man gen FoAMLWHU BPHEXKMN, MuH :
na/ve, (ako aa: 3emja) (Byrapuja 1 Cpbuja) MuH -Makc, CpegHo [mm]
Xopu30HT Ha MBT / naseH M3BOp 3a NnosHewe [(CpeaHo :
OnabounHa ao Hueo Ha NT, |/ FoavWHM BpHEXM, [MMm] MuH -Makc,
MuH -Makc, CpegHo [m] MNosp3aHu BogHU [CpegHo
ekocuctemu, [aa/Hel
MoBp3aHM KOMHEHU
ekocuctemu, [pa/He]
MpoceyHa roguwHa |/ foAMLWHU BPHEXMN,
bnykTyaumja Ha HMBOTO Ha MwuH -Makc, CpegHo [mm] He
MNT, CpeaHa [m] MoBp3aHu BOAHU
Tun Ha akBubep PacnapueHa kapna ekocuctemu, [aa/He]
(npeTexHo) MoBp3aHu TepecTpujanHu He
AkBudep - Cutyaumja nog |HeorpaHuyeHo exkocuctemu, [aa/He]
NPUTUCOK TpeHa Ha HuBo T
AkBudep - netporpaduja, MuKa WnCT, rpaHuT, MpeoBnagyBayvkmn HOBEYKMU
JINTONIOLLIKM ONUC rHajc, rabpo nputmMcoum
AKBudep - reonowka goba |Mpekambpucku, Kopucremwe Ha [KOPUH:
KambpucKu, BemjuLTeTo, (%] BeluTauku
nasieo3ojCcKn NOBPLUMHMN
AKBuodep - reoxemuja / MNpeosnaayBaykun yoseykn [KOPUH:
(rnaBHM KaTjoHU M aHjoHK) npuTUcoum 3emjoaencku
obnactu
MpeKkpueHn cnoesu - / Kopucremwe Ha [KOPUH:
Metporpaduja semjuwTteTo, [%] LLlymckn 1
Xemnckn ctaTyc Ha MBT noNynpuMpoLHu
KBaHTWTaTMBEH cTaTyCc Ha |0b6nactu
MNBT
MpeKkpueHn cnoesu - / Kopucremwe Ha [KOPUH: 0.59
MpoceyHa gebennHa, [m] BemjuLTeTo, (%] MouypuTt
XeMncKn ctaTyc Ha MBT Q
Henponyctnusu  cnoesw, |/ KBaHTUTaTUBEH CcTaTyCc Ha |[KOPUH: 40.36
[na/He] nBeT Boaa
Henponyctameo / Hueo Ha posepba HenosHato |58.92
npeknonysake Ha nHopmauum
cnoesu - MpoceyHa
nokpueHocT, [%]
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Ha“éCQUIS Booﬁnaema KWETOT‘ﬁa’ BOAaTa

XnapaynmyHa HenosHato | 0.00
cnposoasmeocT (kf),
MuH -Makc, CpeaHo [m/c]

MpeHocnausocT (T), 0.13
MuH -Makc, CpeaHo [m?/s]
MpoceyHo Bpeme Ha Xemunckn TpeHg Ha MNBT

nNpecrtoj Ha  NOA3EMHMU
Boan, CpegHo [a]

Cnmka 10: JlucT co noaatosu 3a noa3emHu BogHu tena: MK10001; Srpsko-Makedonski Masiv

2.2.2. HauuoHaneH perucrap Ha noa3emMHHU Tena

Co uen noaapwKka Ha MUHUCTEPCTBOTO 3a KMBOTHA CpeAuHa M MPOCTOPHO nnaHupake (MMKCIMM) Bo
noaroteuTenHaTa ¢asa Ha pa3BojoT Ha HauMoHanHMOT peructap Ha noasemHu Boaw, LLIBajuapckaTa
ambacaga obesbenysa PpuHaHCUCKa NOAAPLIKA 33 pPa3BOj HA HaLMOHANHMOT perucrTap Ha NoA3eMHU BOAM.
LlenokynHute uenm Ha HauMOHANAHMOT NPOEKT 3a perucrap Ha noasemHu sogu e ga ce nogapxum MHKCIN
BO MOAroToBKaTa Ha HauMoHanHMOT perncrap 3a NoA3eMHW BOAM M Aa Cce BOCNOCTaBM connaHa 6asa Ha
noaaToum 3a NnoA3eMHUTe BOAHU Tena.

2.2.2.1. Pe3ynTtatu og Ae/IMHeaLMjaTa Ha Nog3eMHUTE BOAU

Momony e KapTta Ha NoA3eMHM BOAHWM Tena Ha MakeZoHWja, npensioXeHa of cayxbeHuuute of
BperanHuua, ncnpateHa 4o MUHUCTEPCTBOTO 33 XKMBOTHA CPeauHa U MPOCTOPHO MNiaHuparse (Buaete ncro
Taka: AHEKC IV — 33 ga ce Hajae KapTa wTo Ke ce poKycMpa nocebHO Ha NoOA3EeMHUTE BOAHM Tena Ha
Bapaap). OBa obenexyBatbe € OCHOBA 33 OBOj NJIaH 3a yrpaByBakbe CO C/IMBOT HA peKaTa Bapaap.
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a«anau,merme 3a epeKTUBHa w

Hé acqms BO 06n1acTa Ha KBaNUTETOT Ha BOAATA

GWB_delination
D Single GWB in porous media (high productivity)
E Single GWB in porous media (low productivity)
- Group GWB in porous media

D Group of GWB - Predominantly fracture media
[ ewB in karstic media

Group of GWB - Predominantly karstic media
[:I Unproductive media

Cnuka 11: KapTta Ha noa3emHu BogHu Tena Bo MaKkenoHuja

Tabenata nogony (Cnvka 12) ru coap»Xu noasemHUTe Tena co Koaosu, obnactn, Mme, TN U Aann ce Tme
npeKkyrpaHnYHU uan He. Moxe aa 3abenexkete Aeka Tabenata coap>Ku MHAMBUAYANAHU NOA3EMHM BOAHM
TeNa, Kako 1 rpynu Ha NoA3emHu BOAHM Tena.

Mosp
bp Ha3sus Ha nog3emHO MpeKkyrpaH | Bua Ha noa3emMHO BOAHO
Koa tHa ) o amo Teno MBT nuHo (a/H) | Teno
’ (km2) =
Cpncko-MakeaoHCKu pyna Ha MBT - MpeTexxHo
1| mKkio001 | 4201 | P A Ha wexou | 1py P
Macus nokaummn | GpaKkTypHU Meanymu
Kpusa ManaHKa EanHcTBEH MNnBT BO
2 | MK10002 6 P He A
NOPO3HU Meauymm
3 | MK10003 45 | CnasuwwkKo MNone He (BMcoKa NPOAYKTMBHOCT)
4 | MK10004 145 | Manew-Mujaney, He pynaumja MBT BO NOpo3HU
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meanymu
- He
5 | MK10005 12 Beposo-lexyeso EanHcTBeH nBeT BO
NOPO3HU Meauymm
6 | MK10006 15 | Oenueso He (B1COKa NpOAYKTMBHOCT)
- He
7 | mKk10007 206 KouaHu-LUTtnn (KouaHcka EanHcrBeH NnBeT BO
KotnuHa) NOPO3HU Meauymm
8 | MK10008 35 | Jlakasuua He (BcOKa NpoAYKTMBHOCT)
He
9 | MK10009 126 KoHeuka lMNnaHumHa EomHcTBEH NnBT BO
NOPO3HU Meauymm
10 | MK10010 527 | Ckoncka UpHa lopa Oa (HMCKa NpoAYKTUBHOCT)
11 | Mk10011 56 Muura_01 1 pyna Ha TBT - lMpeTerKHO
dpaKkTypHU Meanymu
He
12 | MK10012 478 3ernnroso EanHcTBEH nBT BO
NOPO3HU Meauymm
13 | MK10013 298 | Kotopum He (BMCOKa NPOAYKTMBHOCT)
He j
14 | MK10014 18 Muunrba_02 Ipynauymja MBT BO NOPO3HU
meanymu
He j
15 | MK10015 460 Osue lNone pynauwuja MNBT BO NOPO3HKU
meanymu
He j
16 | MK10016 553 Cnuea babyHa pynauuja MNBT BO NOpO3HU
meanymu
He -
17 | MK10017 133 Benec pyna Ha MBT - lMpeTexXHo
KapCTHU meanymu
He j
18 | MK10018 497 Tukeew pynauuja MNBT Bo NOpO3HU
meanymu
-A. j He
19 | MK10019 124 Benec-A1. Kanwuja EouHcTBEH NnBT BO
NOPO3HU Meauymm
= a
20 || Mi10020 o leBrenncko it (B1COKa NpoAYKTMBHOCT)
BanaHgoBcKka KoTanHa
EY BE-;
TE?E# /)Yf’




- a -
O k10021 197 KaF)CT BanaHgoso 4 lpyna Ha MBT - MpeTexHo
JojpaH KapCTHU Meguymu
o a o
22 | MK10022 | 1,548 MapuoBo-Koxyd 1! lpyna Ha MBT - MpeTexHo
dpPaKTYpHM Meauymu
a -
- 133 Koxyd A lpyna Ha MNBT - MNpeTexHo
KapCTHU Meguymu
24 | MK10024 | 1,401 Mapunoso He pyna Ha MBT - peTexHo
bpPaKTYpHM Meauymu
25 | MK10025 163 | NnetBap He MBT BO KapCTHU meanymm
26 | MK10026 958 Jakynuua-babyHa He pyna Ha MBT - peTexxHo
dpaKTypHM Meanymu
P 110027 o8 3eneHnKkoBo He EavHeynmn MNBT Bo NOPO3HU
meanymu
28 | MK10028 218 | Ckonje-KatnaHoBo He (HMCKa NpoAYKTUBHOCT)
P 110029 289 Pawuye 1 EavHeynmn MNBT Bo NOPO3HU
meanymu
30 | MK10030 357 | MonowkKu He (BuCoOKa npoayKTMBHOCT)
31 | MK10031 650 Lap MnaHuHa 1a pyna Ha MBT - lMpeTexHo
KapCTHU meanymu
32 | MK10032 842 buctpa-UnunHcka He pynauuja MNBT BO NOpO3HU
MnaHnHa meanymu
33 | MK10033 74 Knuyeso-lNnacHuua He pynauwuja MNBT BO NOPO3HKN
meanymu
34 | MK10034 | 1,567 | Krushevo-Baba Planina He i G IE = NIDETEe
dpaKTypHM Meanymu
35 | MK10035 | 1,334 | lNopeune He MNBT BO KapCTHU meanymm
36 | MK10036 | 1,391 lNenaroHuja 1a ['pynaumja MNBT Bo NOpO3HU
meanymu
37 139 | TonewHuua He HenpoAayKTuBHM meanymm
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137 | CpegHa MakegoHuja

He

HenpoayKTMBHM Mmeanymm

39

1,028

Osue None - CnaH fon

He

HenpoayKTMBHU Meanymm

Cnuka 12: Jlncta Ha nog3emMHn BOAHW Tea U HENPOAYKTUBHU 30HU BO PEYHMOT CMB Ha Bapaap

TabenaTta Ha Figure 13 coaprkuM MHOOPMaUMKM 33 CceKoe NOA3EMHO BOAHO TENO: AaNM UMa MPUCYTHU
TOYKECTM M3BOPU, NPUCYTHU AUDY3HU M3BOPU, AU Ce OABMBAAT ANCTPAKLUMM U AaJN MMaA eKOCUCTEMU
33aBMCHM Of, NOA3EMHUTE BOAU AN BOAHWN €KOCUCTEMM NOBP3aHU CO NoA3eMHUTe Boau. eTanute moxe Aa
ce HajaaTt Bo MHGOopmaTUBHUTE nncTtoBmn Bo AHEKC VI —.

Kog Hasus ::::s; A:ifﬁ" Lipnewe EKocucremu
MK10001 Cpncko-MakenoHckn Macus [a [a [a He
MK10002 Kpusa ManaHka [a He He He
MK10003 Cnasuwko MNone [a [a He He
MK10004 Manew-lMnjaHey, [a [a [a He
MK10005 beposo-lexyeso [a [a He He
MK10006 [enueso [a [a Oa He
MK10007 KouyaHu-LTtnn (KouaHcka KotamHa) JiF] Ja Ja He
MK10008 JlakaBuua [a [a [a He
MK10009 KoHeuKa MNnaHuHa [a He He He
MK10010 Ckoncka UpHa lopa [a Ja [a He
MK10011 Munra_01 JIE] Oa JIE] He
MK10012 ernuroso [a Ja Oa Ja
MK10013 Kotopuu [a He He He
MK10014 Munra_02 Ja Ja Oa He
MK10015 Osue NMone Ja Ja Oa Ja
MK10016 Cnvea babyHa Oa Ja Ja He
MK10017 Benec [a He He He
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MK10018 Tuksew [a [a [a He
MK10019 Benec-[. Kanuja [a [a [a He
MK10020 [eBrenncko-Banangoscka KotanHa [a [a [a He
MK10021 Kapct Banangoso-[ojpaH [a He He He
MK10022 MapwoBo-Koxyd Ja Ja He He
MK10023 Koxyd Ja He He He
MK10024 Mapwnoso Ja He He He
MK10025 MnetBap He [a He He
MK10026 Jakynuua-babyHa [a [a He He
MK10027 3eneHnKoBo [a [a He He
MK10028 Ckonje-KatnaHoBso [a [a [a [a
MK10029 Pawve [a He He He
MK10030 Monowkun [a [a [a He
MK10031 LWap MNnaHnHa [a [a He He
MK10032 Bbuctpa-UnunHcka MnaHuHa [a Ja Oa He
MK10033 Knueso-lNnacHnuya [a Ja Oa He
MK10034 KpyweBo-baba MNnaHuHa [a He He He
MK10035 Mopeune [a [a [a He
MK10036 MNenaroHuja [a Ja [a Ja

Figure 13: Nog3semHu BOAHM TeNa CO TOYKECTU U3BOPU, ANPY3HWN M3BOPU, aNCTPAKLUN U EKOCUCTEMMU.

2.2.2.2. ONwTK KapaKTepmuCTUKM Ha NoYBaTa Ha4 noa3emMmHuTe Tena

MoyeTHaTa KapakTepusauuja Ha cuMTe NOA3EMHM BOAHW Tefa BKAyvyBa MAeHTUdMKaLMja Ha OnWTUOT
KapaKTep Ha C/IoeBUTE LWITO Ce NPeKpuBaaT BO C/AMBHOTO NoApadje o4, Koe Mnog3emMHuTe BOoAu ce
HagononHysaaT (AHekc Il, 2.1.) MoHaTaMOLHOTO KapaKTepusnpare, UCTO Taka, BKAyYyBa KapaKTePUCTUKK
Ha NOBPLUHMTE HAcNarM 1 NOYBM BO CIMBOT OZ, KOj NOA3EMHUTE BOAM ro 06MBaaT CBOETO HaAOMONHYBaHE,
BK/IydyBajkM ja nebennHata, Nopo3HOCTA, XMApPayAnMYHaTa CNPOBOAAMBOCT M ancopnuMOHWUTE CBOjCTBa Ha
HaHocuTe 1 nousuTe (AHekc I, 2.2). Ha Toj HauMH MOXe Aa ce yTBpAaT 3alUTUTHUTE CBOjCTBa Ha CNOEBUTE
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WTO Ce npeKkpusBaart (He3ac14TeHa 30Ha, No4sy, HaCHaI'VI) NN HEeOOCTAaTOKOT HA TakKBa 3aWTUTA U NPOLEHKaA
Ha PAaH/IMBOCTA Ha NOA3EMHUTE BOAHWU Tena.

OurutanHa KapTa Ha noyBa (Mana Ha noyBa Ha MakegoHuja, 1: 50.000, Mukaetov, D. et al., 2015) wTo ja
nokpuea uenata 3emja (http://www.maksoil.ukim.mk/masis/) o6e3beaysa HauMOHaNHN MHPOPMALMK 33
TMNOBM NOYBA KAaKO U COAPMKMHATA HA TUHbA, MECOK U IIMHA BO MOYBEHMOT Kanak (KapTa: Cnuka 14). Osue
MHOOPMaUMK U OOMNOJHUTENHU noJaTouM 3a AnaboymMHaTa Ha HMBOTO Ha MNOA3EMHUTE BOAM, HETO
NMo/sIHEHETO M INTO/IOTMjaTa Ha akBUdepHaTa 30Ha, Tonorpadujata U xmapayanmyHata cnpoBogamsocT (Ko)
ce KOPUCTEHM 33 pa3BOj Ha METOA010M1ja 33 U3roTBYBak€ Ha KapTaTa Ha PaHAMBOCT HA NOA3EMHUTE BOAHM
pecypcu Bo MakeaoHwuja (llijovski et al., 2011) wTo e npMKa*kaHo Ha KapTa Camka 11.

KapTaTa npeTctaByBa XMAPOreo/IOWKN NOTEHLUMjan 3a ONAcCHOCT KOH MNoA3eMHUTe BOAHWU Tena, ocobeHo
MOXHOCTa 33 MHPUATPaUMja Ha KOHTaMMHMpPaAHa BoAa MAWM CYNCTaHUMKM o4, NMOoBpLIMHATA BO NOA3EMHUTE
BOAM 1 BP3MHATA Ha LWIMPEHE Ha KOHTAMUHUPAHK CyNCcTaHUMK BO akBubepuTe.
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30 06/1acTa Ha KEaﬂﬂ}ET‘éTﬁa“@p,aTa*‘ e

N
W E
MakenoHckn noyvBeH MHopMaLMOHEH CUCTEM ¢
Soil Types (Masis 2015) s

T N S T

3ewmjogenckn MHCTUTYT \‘ﬁ; '_‘ MuHncTepcTBO 3a 3eMjo4encTBo, 0 20 40 80
g LyMapcTBO U BOAOCTOMAHCTBO
DakynTeT 3a 3eMjo4encku ®uHaHcupaHo oa PAO Q\\?‘@
HayKn n xpaHa Y
Hara:

Cnuka 14: Kapta Ha TMnoBswu noysu Bo MakegoHuja (Masis, 2015)
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KAPTAHAPAHNUBOCTHANOASEMHUTEBOAMW
HAPMAKEOOHWJACNOPEQNL - (MVCRS)

NETEHAQA:
KATEFOPHJA HA PAHNUBOCT

Muory mncka 15 - 40
[ ] tucxa 40-55
- Cpepna 55-70

Cnuka 15: KapTa Ha paHAuBOCT BO MakegoHuja Bp3 ocHoBa Ha metogonornjata MVCRS (llijovski, 2013)

2.2.2.3. NoBpPLUMHCKM BOAHM Tela U eKOCUCTEMU 3aBUCHU 04, NOA3EeMHUTE BOAU

Figure 13 coap:u npernes Ha oHWE NOA3EMHU BOAHM TeNa KOM MMaaT KOMHEHN eKOCUCTEMM 3aBUCHM Of
noA3emMHuTE BOAU U/UAW BOAHWU EKOCUCTEMU NOBP3aHM CO NOA3eMHU Bogm. MNoBeke nHbopmMaumm moske 4a
ce HajaaTt Bo contains an overview of those groundwater bodies which have groundwater dependent
terrestrial ecosystems and/or groundwater associated aquatic ecosystems. More information can be found
in AHEKC VI —

2.3. 3awTtuteHu nogpadja

2.3.1. Perucrtap Ha 3aWITUTEHU NoApayja

Osa nornasje Aasa nperseq Ha cute 061acTi BO CAIMBOT Ha pekaTa Bapaap Kou 6apaat nocebHa 3alwTnTa
cnopeg, 3aKOHOA4aBCTBOTO Ha 3aeaHuMLUaTa 338 HUBHUTE NOBPLUMHCKU BOAM U/UAN HUBHUTE NOA3EMHU BOAM
(4yneH 6 PAB):
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(i) 06/1aCTM onpesenieHn 3a ancTpakLumMja Ha BoAa HAMeHeTa 3a YOBEYKa NOTPOLLIYBaYKa cnopes YieH 7;

(ii) obnacTu onpepeneHu 3a 3alITUTa Ha EKOHOMCKM 3HaYajHU BOAHW BUAOBYU;

(iii)  BOAHM Tena o3HayYeHU KaKO PeKpeaTBHM BOAX, BKNYYMTENHO M 061acTh onpeaeneHu kako barbn
cnopega Aupektnsata 76/160/EE3;
(iv) ~ 06nacTit uyBCTBUTENHM HA XPAHAWBN MATEPUM, BKAYUUTENHO 1 061aCTH ONPeAeNeHN Kako PaHINBN 30HK

cnopep AvpektusaTa 91/676/EE3 1 061acTM 03HauYeHM KaKo YyBCTBUTE/IHM 061acTu cnopes JupekTnsaTta
91/271/EE3; n

(v) 061acTv onpeseneHn 3a 3alITUTa Ha XKUBEAMLLITA UM BUAOBM Kafe OApXKyBarbeTo UM NoaobpyBarbeTo
Ha CTaTyCcoT Ha BoAaTa e BakeH GaKTop BO HMBHATa 3alUTWUTa, BKYYyBajKM M U peneBaHTHUTE NOKaLuun Ha
Natura2000 o3HaueHu cnopeg AupektusaTta 92/43/EE3 n Aupektnsata 79/409/EE3.

YTBpAYyBareTO M Ha3HauYyBakeTo Ha TMe 06/1acTu e BO TeK. BKAyyYeHU ce OCTanHM Manu LWTO ja 03HavyBaat
loKaumjaTa Ha cekoja 3awTuTeHa obaacr.

3awTnTaTa Ha oBMe 06/1acTM MOXKe Aa ce 3acHOBa BP3 3aKOHOZABCTBOTO Ha EY, Bp3 ApyroTo peseBaHTHO
mefyHapoAHO 3aKOHOA4ABCTBO MM BP3 MAaKeLOHCKOTO 3aKOHOA4aBCcTBO. OCHOBA 33 OCHOBAHE U yrpaByBake
CO 3alWTUTEHM NoApadja BO MaKeaoHKja ce 3aKOHOT 3a KMBOTHa cpeanHa (53/05) 1 3aKOHOT 3a 3aWTHTa Ha
npupogata (67/04), Kako W COOABETHUTE MOCAeAO0BaTENHUM WM3MEHM W MOA3aKOHCKM aKTu/ypeabu wu
npasuAHMUN. BKAyyeH e n onnc Ha 3aeaHuUATa, HALMOHANHOTO MW JIOKAJIHOTO 3aKOHOAABCTBO Cnopes,
KOe ceKoja 3awTuTeHa obnact e unm ke buae ogpeneHa.

2.3.2. 3awTuTeHMU nogpadja co BoJa 3a Nuere

Mo KpaTKMOT onuc cneaysa getaneHuot; PAB (uneH 7), OupektuBata 3a Boga 3a nuerbe 98/83/E3 u
Oupektusata 3a noasemHun Boan 2006/118/E3 6apaaT cneumduyHa 3alUTUTA HaA MOBPLUMHCKUTE U
noA3eMHUTe BOAHW Tena of, KoW ce LpnuM BOoAa 3a NOATOTOBKA HAa BOAA HaMeHeTa 3a KOHCYMWUpake 04
CTpaHa Ha YOBEKOT.

MNMoHaTamy, yneHot 7 o4 PLB Mm 0BO3MOXKYBa Ha 3eMjUTe -Y4NE€HKM Aa HAa3HAYaT 3aLWTUTHM 30HM aKO CaKaar.
MorKe ga ce KOpuUCTaT 3alITUTHU 30HW 3@ Aa Ce Cnpeyu BAOLYBakbe Ha KBAa/UTETOT Ha BOJaTa M Aa ce
I'IO,CI,06pI/I KBa/IUTETOT Ha BOAATa, CO Uen Hanopute 3a NPoYnUCTyBarbe 3a NOAroTOBKa Ha BO4ATa 3a NuUuere
nocTteneHo Aa ce HamaJslyBaarT.

NHbopmaummTe 3a ancTpakumm Ha BoAa 33 Nuerbe ce GpparMeHTUPaHU Kaj Pas/ivyHM jaBHU OpraHu U ce
[AOCTanHM BO pasiMuHN popmatu.

Bo MOMEHTOB, NMOCTOM HaLMOHaeH NMpernes Ha UCLpTaHUTe 06/1acTV 3a U3BOPU Ha MUere BO C/IMBOT HA
pekata Bapaap, HO ce ywTe He ce AOCTanHW BO AWUrMTaNHa popma.

HasHauvyBameTO 3aWTUTHU 30HU cnopes [InpeKkTueaTta 3a BoAa 32 N1Uekbe € BO TeK.

Bo MakefoHuja Mma noBeke of, UNjafa TOYKM 3a CHabayBare co BoAa. MoBeKeTo 04 HMB Ce MHOTY Maun U
3aToa He ro MCnoJiHyBaaT KputepmuymoT Ha P/1B (noseke og 10 m3 aHeBHO MM Aa ONcayXyBaaT noseke og,
50 nuua). 3atoa ronemute nssopu (> 100 a/c, 8,640 m3/aeH) U ronemnTe pesepBoapu BO CMBOT Ha Bapaap
ce NoTeHUUjaHU 3alUTUTEHM NoApayja 32 M3BOPU Ha BOAA 3a NUEHE.
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KanauuTeTuTe 33 ebeKTMBHA MMNAEMERTaUM/A

‘Ha acquis Bo obnacTa Ha KBa/MTETOT Ha BoAaTa. .

Source: JICA inventory of springs over 100 litres/ second, 1999 - map author F. Baudry - Oieau

Cnuka 16: KapTta Ha MHBEHTap Ha U3Bopu

CrMCOoK Ha rofemum pesepBoapu LITO Ce KOPUCTAT 3a cHabayBakbe CO BOAA 3a NUEkbE:

Hasus Peka BonymeH mMUANOHMU
Martka Tpecka 3.55
Kosjak Tpecka 550.00
Cseta lNeTKa Tpecka 9.10
Jlnnkoso JlunkoBcKa 2.25
IpaTue KouaHcka 2.40
Bogoua Bopgoua 26.70
Typwmja Typuja 48.00
MaHTOBO JlakaBuua 47.50
CTperkeBo LLemHunua 112.00
CyBogon CyBoao/cKa 7.88
Mnosuuya MnoBunuka 0.50
JlowaHa JlowaHa 1.08
Peka Mapkosa Peka Mapkosa 0.66
Jlncnye Tononka 23.00
KHexeBo 3neToBCKa 23.50

Cnuka 17: Ffonemu pesepBoapu 3a BOAA 3a NMere

Ce ywTe He ce AOCTaNHW KapTu 3a NOBPLUMHCKM BOAHM Tena U NoA3eMHM BOAHM Tena o4, Kou cera Uamn Bo
naHWHa Ke ce upnu noseke of 10 m® AHeBHO (NPoceYHO) MM 3a Onc/yXyBarbe Ha noseke o 50 anua co
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BOAa KOja Ke ce TPEeTpnpa Kako BO4a HAMEHETA 3a KOHCyMUpare o4 CTPpaHa Ha YHOBEKOT. HMTy, nakK, manuTte
Ha Ha3Ha4YeHUTe 3allTUTHUN 30HU (M}WI UHTErpnpaHaTa KapTa Ha BOAHU Te€J1a KOU Ce KOPUCTAT 34 aI'ICTpaKLI,VIja
Ha BOAa 3@ KOHCyMUpawe o CTPaHa Ha l-IOBeKOT).

3aKoHOA,aBCTBO
3aKOHOT 3a BOAM NPONMLIYBa AeKa NOBPLIMHCKUTE BoamM Tpeba Aa ce ynpaByBaaT Ha HAuYMH KOj LWITO:

1. ke usberHe BnoulyBarbe Ha coctojbaTta Ha BOAaTa M BAMjaHMja WITO AOBeAyBaaT A0 B/OLIYBaHE Ha
BOAHWTE EKOCMCTEMM U XEMUCKMOT CTaTyC Ha BOAATa;

2. ke nocturHe gobap cTaTyCc Ha BOAHMTE Tena M Ha BOAHWUTE EKOCUCTEMM, KaKO M Ha KOMHeHWTe
€KOCUCTEMM 3aBMCHM 0f, BOA3;

3. Ke nocturHe go6ap XeMUCKM cTaTyc U A06ap eKOOLKN NOTEeHUM]jaa BO C/1yYaj Ha BELUTAUYKM U CUJTHO
MmoanduLMpaHn BOAHM Tena.

Cnopep, UCTMOT 3aKOH, NoA3eMHUTe BoAM Tpeba Aa ce ynpasByBaaT Ha HauMH Ha KOj WTO:
1. Ke ce n3berHe owTeTyBatbe Ha KBAaHTUTATUBHUOT U XEMMUCKMOT CTaTyC Ha BOAMTE;
2. Ke ce BpaTV Ha3aj, CEKOj 3HAYaeH M O4PKANB HAaropeH TPeH BO KOHUEHTPaUMjaTa Ha ceKoj 3aragyBay
LUTO NPOU3NEryBa o4, YoBeYKaTa akTUBHOCT;
3. Ke ce 0be3beam pamHOTEKa Nomery ancTpakLumja 1 NONHEeHE HA NOA3EMHUTE BOAY;
4. ke ce NoCTUrHe fob6ap KBAaHTUTATUBEH U XEMUCKM CTaTyC Ha NOA3EMHUTE BOAW;

HOHaTaMy, 3aKOHOT 3a BOAM ja ,D,Ed)MHMpa 3aWITUTATA HA KBAJ/IMTETOT HA BOAATAa HAMEHETA 3@ KOHCYMUPakE
o4 CTpaHa Ha YOBEKOT.

3aKOHOT 3a jaBHO 3,a,paBje N4 ,EI,ECI)MHMpa OAroBOpPHOCTUTE 3a 3alUTUTA Ha BOAUTE LWITO Ce€ KOPUCTAT 3a
KOHCyMUpare o4 CTPpaHa Ha YOBEKOT.

3a 4a ce cnpeyn B/OLWYBakbe, 3aWTUTHUTE 30HM OKONly TOUKMUTE 3a ancTpaKkumja Ce HasHaYeHW cropes
3aKoHOT 3a cHabayBatbe CO BOAA 3a NWEtbe M CpoBeayBatbe Ha ypbaHu OTnaaHM BOAM.

Cnopepg, NOCTOjHMUTE NPOMMCK, CEKOja IOKALMja MMa TP BUAA 3ALUTUTHU 30HMU:
® npBa TecHa 3aWTUTHa 30Ha UM 30Ha Ha CTPOT CaHUTapeH Haa3op;
e BTOpa noronema 3alwTuTeHa 061acT UM 30Ha Ha CAHUTAPHM OrPaHMYYBatba;
e TpeTa MOWMpPOKAa 3allTUTHA 30Ha MAM 06/acT Ha XUrMeHa - enuMAEMMOJIOWKO Chedere U
HabyayBarbe.

Bo momeHTOB camo noronemuTe ancTpakumm Ha BOAa 3a NMere M MMaaT OBMe 3alUTUTHU 30HMU.

Bo anpun 2018 roanHa, MMHUCTEPOT 3a 34pPaBCTBO, BO COMNACHOCT CO MUHUCTEPOT 3a XMBOTHA
cpeinHa M NPOCTOPHO MNaHUparbe, AOHece NPaBUAHUK 338 HAYMHOT Ha oapesyBarbe U O4pXKyBake
Ha 3aWTUTEHUTE 30HM Ha M3BOPM Ha BOAA LWITO Ce KOpMUCTaT 3a NPOM3BOACTBO Ha BOoJa 33
KOHCyMUpare of, CTpaHa Ha 4oBeKoT. OBOj NMpaBWUIHUK BAerysa BO CMIA MNapanenHo cO OBOj
TBUHUHT NPOEKT.

2.3.3. Bopgu co eKOHOMCKM 3Ha4yajHU BOAHU BUA0BU

OuvpeKTnBaTta 33 MeKkoTenu u npektTneaTta 3a pubososHa Boga 6ea yknHath Ha 31 aekemspu 2013 roguHa.
MmnnemeHTaumjata Ha PAB Tpeba pa posese A0 HMBO Ha 3awTtuTa bapem egHAKBO Ha HMBOTO
3arapaHTMpPaHO HUBO CO NPETXOAHOTO 3aKOHOAABCTBO.
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Bo cnmBoT Ha peKaTa Bap,u,ap HeéMa MeKOTENMN.

JomopoaHuTte BMAOBKM BO e3epoTo [lojpaH ce eHAeMUYHU. Buaejkn eHAEMCKUTE BUAOBU C€ EKOHOMCKM
3HaYajHW BOAHM BUAOOBM, e3epoTo [lojpaH Tpeba Aa GBuae HasHa4YeHO KAKO 3aWTUTEHO Nogpadje 3a oBaa
HaMeHa, NOKpaj KpuTepuymute of Apyrute KOHBEHUMW UAn aupeKktusu. Esepoto [ojpaH e MCTO Taka
Ha3Ha4YeHo Kako modypuwTe (no RAMSAR-KoHBeHUMjaT?). E3epoTo TUKBELL € UCTO BaXHO 3a KOMepLuumjaneH
pnb010B M 3aTOA MOXKe Aa Ce 03HaYM KaKo 3awTuTeHa obaacT.

3a pubuTe BO 3alUTUTEHWTE MOApayja, MOMKe [a Ce NOCTaBM AOMOJHWUTENEeH YCI0B 3a KBa/WUTET Ha
KMBOTHaTa cpeavHa nopaau 6akTepmonoLlKaTa KOHTaMWHaLUMja NoBp3aHa Co pU3MLMUTE 04, KOHCYMUpatbe
04, CTpaHa Ha YOBEKOT.

3aKoHOAaBCTBO

PubapcteoTo cnafa BO HagneXHOCT Ha MUHUCTEPCTBOTO 33 3eMjOAENCTBO, LUYMapCTBO M BOLOCTOMAHCTBA
(M3LLUB). Buaejku MakeOOHCKUTe BOAM MMaaT boraTa eHAeMW4yHa uxTuodayHa, MUHWUCTEPCTBOTO 3a
KMBOTHA cpeauHa 1 NPOCTOPHO NiaHMpare (MMCIM) ncTo Taka e BKAYYeHO BO MpalliaktbaTa 3a 3alUTUTa Ha
6uonoLwKaTa pasHOBMAHOCT.

PubapctBoTO € peryampaHo crnopes 3akoHoT 3a pubapcteo (1993), Koj ce ogHecyBa Ha KOMepPUMjaNHUOT
pnb60a08B, CNOPTCKMOT pMBOSIOB M NPOM3BOACTBOTO Ha puba. KomepumjanHMoT puboaoB e orpaHUYeH Ha
npupoaHoTo E3epo JojpaH n TuksewkKoTto Esepo.

MeTroguWHN KOHLLECUMM Ce OaBaaT Ha efHa pubosioBHA KomMnaHuja (KomepuujaneH pubonos) n CnopTcku
pubonosHU acoumjauum (CPA) (pekpeaTnBeH pnbonoB) Ha CEKOE BOAHO Teso, a KomnaHujata unm CPA ce
o4yeKyBa Aa u3paboTu macTep NnaH 3a 3alWThTa, NogobpyBarbe U ynoTpeba Ha COOABETHNOT pubeH GoHA 3a
BpemMeTpaehe Ha HUBHMOT Nepuog Ha AnueHua. Ce oyekyBa niaHoBuTe da 6uaat goctaseHn go M3LUB
npea Aa ce usgaae AMueHuaTa.

Bbuaejkn esepoto [ojpaH e WCTO Taka 3HayajHO 0f, rfegHa TOYyKa Ha 6MoNowWKaTa PasHOBMAHOCT,
MaKegoHMja AOHece 3aKOH 3a 3alUTMTa Ha e3epoto. OBOj 3aKOH 3abpaHyBa BOBeAyBakbe Ha €rsoTUYHU
BMA0BMW.

Cnopes, 3aKOHOT 3a pubapcTBO, perynatmsute mefy Apyroto rv peryavpaaT pubonoBHUTE MeToaM,
Bngosute pubosOBHM CpeacTBa, 3aTBOpPEHMTe nepuoau M TpowouuTe 3a A03BOJM 33 pubonoB 3a
yneHosute Ha CPA.

2.3.4. O6nactv Ha npupoaaTa
Obnactn Ha npupogata Ha Kou Mm e notpebHa nocebHa 3awWwTMTa cnopes 3aKOHOAABCTBOTO Ha EY 3a
3alUTWTa Ha ¥KMBeaMLLTaTa U BULOBUTE AMPEKTHO BO 3aBMCHOCT 04, BOAaTA.

Bo momeHTOB, 86 061acTM BO PenybamMka MaKkeaoHMja ce O3HaYeHW KaKo 3alTUTEHW nogpadja crnopes
3aKOHOT 3a 3alWTUTa Ha Npupoaara.

MNosekeTo of oBue obnactn ce noTeHuMjaaHW noKauum Natura2000 Ha Kou Mm e notpebHa nocebHa
3alWTUTa cnopes 3aKOHOA4aBCTBOTO Ha EY.

3 KonBeHuujata RAMSAR cTanu Bo cuna Bo MakefoHuja Ha 8 centemapu 1991. Bo momeHTOB MakeaoHMja MMa 2 0KaLMKN-NIOKPaj BeKe CoMeHaTo
esepo [lojpaH, UcTo Taka, ro ondaka MpecnaHckoTo E3epo - 03HaYeHo Kako MouypuiiTa o4 MmefyHapogHO 3HaYere (nokanmtetn Pamcap), co
nospLMHa og, 21.616 xektapu.
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Bo Tek e m3bop M manupame Ha nokauuuTe Ha Natura2000 crnopen AupeKkTvBaTa 3a KMBeaauwTa U
OupeKktneata 3a nTuuM. HaumoHanHata cmapard mpexka Ha Penybnauka MaKegoHwja naeHtudukysa 35
obnactm wro 3adakaaT 752.223 xekTapu (okony 29% opn Hej3uHaTa TepuTopumja). Osme 35 obnactu Ke ce
KopucTaT 3a dopmuparbe Ha mpexkata Natura2000. HaumoHanHata cmapargHa Mperka M BKJy4yBa
HasHayeHWTe 06/1acTM BO C/AIMBOT Ha peKata Bapaap co mefyHaposgeH cratyc (MpecnaHcko Esepo u
[ojpaHcko Ezepo/nokanutetn Pamcap, Mapkosu Kyan/CseTcko npnpoaHo Hacneactso, MNpobeH cnvcoK Ha
YHECKO).

CnucokoT co HaTypa2000 obnactu Ke ce uspabotn Bo 2020 roamHa U Ke 6buae noHyaeH Ha EK. Mo
opobpyBamre og EK, obnactnte mopa ga 6muaaT HazHauyeHU BO PoK o4 6 roauvHM U Aa buaat 3alTUTEHN CO
3aKoHoAaBcTBO. OTKaKo Ke ce HasHauaT, IoKauuuTe WTO AMPEKTHO 3aBMCaT 04 BOAHUTE eKOCUCTEMU MOopa
na buAaaT BKAYUYEHU BO aXkypuparbaTa Ha PerMcTpupaHnTe 3alliTUTEHM noapadja U aa ce manumpaart 8o MYCP.

PAB He BKAy4yBa cneunduyHM Lean 3a modvypuwTaTa. Kako U ga e, KOMHEHUTE eKOCUCTEMU 3aBUCHU 0f,
noA3eMHUTE BOAM, KaKO M BOAHUTE €KOCUCTEMM MOBP3aHWM CO MOA3EMHUTE BOAM Ce AEN Of, LenvTe Ha
KMBOTHaTa cpeauHa (UXKC) 3a noasemuute BOoau M Tpeba Aa ce 3emaT MNpeaBug BO PaMKUTE Ha
npoueaypuTe 3a NpoLeHKa Ha PWM3MK U CcTaTyc 3a noasemHute Boau. MornegHeTe ro [JOKYMeHTOT 3a
ynaTtctBa 3a 3CC 6p. 12 (MouypuwTa) Kako M [JoKymeHTOT 3a YnartctBo 3a 3CC 6p. 18 (MpoueHKa Ha
cocrojbara).

Bo cnyyaj Ha npeknonyBake Ha nokaumjata Natura2000 co BogHo Teno PAB, noTtpebHo e Aa ce nposepu
nann 6uonowknte uenm Natura2000 posBeayBaaT 4O MOCTPOrM UEAW 3a LeNoTo BoAHO Teno. Kora
nokaumjata Natura2000 e gen o BOAHO TeNO, AONOJHUTENHU MEPKU MOXKe Aa 6buaaT noTpebHu camo 3a
nokaumjata Natura2000. Kora BogHOTO Teno e gen o nokaumjata Natura2000, Toraw HajcTporaTa
BPEeLHOCT e NoYeTHa TOYKa 32 mepKute Bo MYCP.
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=3ajaKHyBatbe Ha KanauuTeTuTe 3a epeKTMBHA MMNAEMEHTauM]a
‘Ha acquis B0 0bnacta Ha KBanuMTeTOT Ha BOAATa .

Cnwuka 18: KapTa Ha HaunoHanHaTa cmaparg mpexka Ha Penybavka MakefoHuja

CnegHuse Emepang nokaumu ce HaofaaT BO C/IMBOT Ha pekaTa Bapaap:

HasuBs Ha nokauuja MNoeplinHa

JojpaHcko Ezepo 2,696
Menucrep 12,500
Oemunp Kanuja 4,250
TuksewwjaTa 11,605
Masposo 73,088
LWap MNnaHuHa 46,980
Martka 5,442
borocnosel, 4,500
Opnoso bpgo 1,980
Anwap 3,133
Mapkosu Kynau 3,648
Jakynuua 76,740
Huye 21,320
Koxyd 28,250
Jabnanuuya 17,980
benacuua 16,710
Bnato Heropcku 625
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BabyHa - Tonosika 2,941
McoroBcku 56,630
YypKrynym 652
Paeuka knaucypa 26,040
FepmaHCcKku - 63,490
KatnaHoBo - Taop 8,160
Knncypa Ha 7,170
Mapwuoso 58,660
ManewescKku 19,140
lopHa MNenaroHnja 67,000
Osye lNone 41,360

Cnuka 19: Cnncok Ha cmaparg, oKauumn

3aKoHOAaBCTBO

3aKOHOT 3a 3alTUTA Ha NpupoaaTa NpeaBuayBa BOBEeAyBate CUCTEM HA oApeaeHN 061acTU HAaCOYEHW KOH
3aWTUTa Ha BMONOLWKaTa PA3HOBUAHOCT BO MPUPOAHWU CpeauHU, NPUPOAHM MPOLECU, KAaKo U abUOTCKK
KapaKTEPUCTUKM M BMONOWKA PasHOBMAHOCT Ha obnacTa. 3aKOHOT YCBOjyBa HOBa KaTeropusauuja Ha
Ha3HayeHWUTe 06/1aCTU WTO € BO COMMACHOCT CO MoAenoT Ha MefyHapogHaTa yHMja 3a 3awTuTa Ha
npupogaaTta (IUCN), BocnoctaByBajkmn 6 KaTeropum 3aliTUTEHO NPUPOAHO HacNeACTBO. 3aKOHOT NpeasMayBa
OAFOBOPHOCT, BO POK o4 6 roauHu, cute ogpendeHu obnactm (HommHupanu npeg 2004 rogmHa) pa ce
npeoueHaT M HasHayaT cnopes, HoBaTa KaTeropusauunja. Osme obnactn ce npegsuaeHn co MpocTopHUOT
nnaH Ha Penybanka MakegoHuja 3a nepuoaot go 2020 roguHa.

MpowwupyBatbe Ha MperKaTa Ha HauMOHaNHW onpeaeneHn obnactm fo okony 12% BO OAHOC Ha
TeputopujaTa Ha Penybnvka MaKegoHunja e npegsuaeHo cnoped [pocTopHMOT nnaH Ha Peny6auka
MakenoHuja, [pocTopHMTE nNNAHOBM Ha pervMoHuTe WM HauuoHanHata cTpaTervja 3a 3awTuTa Ha
61onoLKaTa pasHOBMAHOCT.

BTOpUOT HaLMOHaNeH akUMOHEH MNJaH 3a KMBOTHA cpeamHa (HEAM), Bo cBoeTo nornasje 3a npupoaaTa, ja
HarnacyBa LenATa 3a BOCMOCTaBYyBatbe MHTErpUpaH CUCTEM 3a 3aWITMTa Ha npupogata M buonowkaTta
Pa3HOBMAHOCT, BO COMNACHOCT CO CTaHAapauTe Ha EY u myntunatepanHuite gOrosopwu, Npeky mepkarta 3a
npUMeHa Ha MexaHM3MM 3a NOHAaTaMOLWHa MMMNJIeMeHTaumMja Ha HaumoHanHaTta cTpaTervja 3a 3awTmMTa Ha
b6uonoLwKaTa pasHOBUAHOCT CO AKLMOHEH nsaH u HauuoHanHa camooueHyBake Ha KanauyuTetute (HCK),
3aKOHOT 3a 3awTWTa Ha nNpupoaTta M COo34aBarbe COOABETHW YC/OBM 33 BOCMNOCTABYBarbe€ MpeXKa Ha
Hatypa2000.

Haupt HaumoHanHata crpaternja 3a 6MoONOWKa PasHOBUAHOCT CO AKUMOHEH NAaH e noAaroTBeHa 3a
nepuogot 2014 po 2020 roanHa M BO TeK € Hej3MHO YCBOjyBakbe 04 cTpaHa Ha Bnagata Ha Penybnuka
MakegoHwja.

MMWHUCTEPCTBOTO 3a MMBOTHA CpPeauHa M NPOCTOPHO NaaHuparbe (MMKCIIM) e HagsnexeH opraH 3a
n3BplyBatbe Ha paboTuTe og obnacTa Ha 3alTMTaTa Ha MpMpodaTa BO COMIACHOCT co oapeabute on
3aKoHOT 3a npupogata. MMKCMM M wm3BpwyBa paboTMTe MOBP3aHM CO Kpeuparbe MNOAUTUKU U
MMNaeMeHTauMja Bo obnacta Ha 3alWlTMTa Ha npupogaTa, 3allTMTa Ha 6uonowkaTa M npeaencka
Pa3sHOBMAHOCT M 3alITUTA Ha MNPUMPOAHOTO HACNeACTBO, ynpasyBarbe CO 6MO/MOWKaTa W nej3axkHaTa
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Pa3HOBMAHOCT U NPUPOLAHOTO HACNAEACTBO; U KOHTPO/A M HAaA30p Hag CNpoBeayBareTo Ha oapenbuTe on
OBOj 3aKOH.

lnhasHaTa OAroBOPHOCT 3a 3aWTUTEHUTE no,u,paqja n 6VIOAVIBep3VITETOT nexun so OgaenotT 3a ynpasa 3a
KUBOTHa CpeaunHa, npupoaa.

KopuctereTo Ha NPUMPOAHN M3BOPM € PEeryampaHo co: 3aKOH 3a N0BCTBO, 3aKOH 3a WyMM, 3aKOH 3a
pubapcTBO M aKBaKyATypa, 3aKOH 3a 3eMjoAe/NiICTBO U pypaneH pa3Boj, 3aKOH 3a OPraHCKo 3eMjoAefiCKo
npoun3BOACTBO. BogHUTE pecypcu 1 KOPUCTEHETO Ha BOAMUTE Ce PEryaMpaHn co 3aKOHOT 3a BOAM.

[ocTanHu ce HEeKOIKY NPaBUAHNLM (€KBMBANEHTHM HA TaKaHAapPEYeHOTO CeKyHAAapHO 3aKOHOAABCTBO WU
ypeabu) 3a MepKkMm M aKTMBHOCTM 3a 3alUTMTa Ha MpMpoaHUTE 061acTU U COAPXWMHA Ha NiaHoBUTE 3a
ynpaByBakbe CO 3alTUTEHUTE Nodpadja Ha npupoaara.

2.3.5. 065acTy YyBCTBUTE/IHM HA XPAaHAUBU MaTepUn
OndaKkaaT paHAMBM 30HM CO HUTPATU O3HAYeHW cnopesd AupeKtneata 3a HuTpatv (91/676/EE3) 1 obnactu
O3Ha4YeHM KaKo YyBCTBMTE/IHM cnopea JupeKkTuBsaTta 3a TpeTMaH Ha ypbaHu otnagHu soam (91/271/EE3).

Uenta Ha AupekTuBaTa 3a TpeTmaH Ha ypbaHu otnagHun sogu (UWWTD) e ga ce 3alWTUTU KMBOTHaATa
cpeavHa oA HeraTMBHWUTE edeKkTM of UCNylWTameTo ypbaHM oTnagHM BOAM W MCMyWTaka Ha BoAa Of,
MHAOYCTPUCKUTE CEKTOPMU.

Oupektneata 3a HUTpaT (1991) Mma 3a Uen ga ro 3aWTUTUM KBANMTETOT Ha BoAaTa HM3 EBpona npeky
cnpevyBakbe Ha HUTPATU 04, 3eMjOLENCKM U3BOPMU LUTO MM 3arafyBaaT Nog3eMHUTE N MOBPLUMHCKUTE BOAU U
npeKy NPoMoBUpatbe Ha ynoTpebaTta Ha J06pU 3eMjoLeNICKM NPAKTUKK
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Jupekmusa 30 mpemmaH Ha ypbaHu omnadHu eoou (UWWTD)

06nacTu YyBCTBUTENHWM HA XPaHAMBKU maTepun ce 0b6aacTu Kage BOAHMTE Tena ce UAEHTUPUKYBAHM KaKo
norogeHu of eytpoduKaumja UAM MMaaT NOBPLIMHCKA BOAA ancTpakumja noj BAWjaHWE Ha 3rosiemeHa
KOHUEeHTpauwnja Ha a3oT (H) u pocdop (P).

O3HauyyBarbeTo 061aCTH YYBCTBMTE/IHM Ha XPaHAMBM MaTepUK 3HauM AeKa e notpebeH TpeTmaH Ha OTnagHu
BOAM BO OBMe 06nacTU: TpeTMaH Ha KOMYyHanHa KaHaausauuja 3a rpafoBu, rpaatdurba, cena wu
MHAMBMAYaNEH TPETMaH Ha OTNaAHM BOAM 3a PaLUTPKaHM AOMaKUHCTBA.

Ce ywTe Hema oaNyKa 3a AennHeaumja Ha 3emjaTa BO 4yBCTBUTENHM 30HM nog UWWTD. 3atoa,
MakKeaoHMja ce yliTe HeMa Ha3Ha4yeHo ,,06/1acTu YyBCTBUTENHM Ha XpaHAnBM matepun” cnopea UWWTD.

MakenoHuja ke og/lyum Aa He HasHauu ,paHamMBKM obnactn®. OBa Baxku 3a uena MakegoHuja. MocTtpornot
npucTan Ke rM cKkpaTu POKOBUTE U UCTO TaKa Ke Tpeba docdaTHUTE U a30THUTE COeAMHEHW]ja BO ronema
Mepa Za ce oTCcTpaHaT oZ oTnajHaTa Boaa.

Hupekmusa 3a Humpamu

MakefoHMja ce ywTe He ja cnpoBeayBa [MpeKTuBaTta 3a HATPATK; 3aToa HeMa AefiMHealumja Ha paHAnBUTE
30HM/06NacTM co HuTpatW. [MpekTMBata 3a HMTpPATM BKAydYyBa CTaHAapd 3a KsanuTeT og 50 mr
HUTpaT/AnTap noasemHa BoAaa. [AuvpeKTnsarta, UCTO Taka, bapa HamasyBatbe Ha eMUCUWUTE Ha HUTPaTU BO
3eMjoZesICTBOTO BO NOBPLIMHCKUTE BoAW. CTENEHOT Ha HaMaslyBakbeTo MOMKe [a Ce 0Apeam Co CTaHAapaoT
32 KBa/AUTET 3a MOBPLUMHCKMTE BOAHM Tefa M Y4eCTBOTO Ha 3eMjoAe/ICTBOTO BO BKYMHMTE eMUCUM Ha
HWUTPATU BO NOBPLUMHCKUTE BOAM.

MaKegoHMja ke oanydu Aa He HasHauu ,,PaH/AMBM 30HM CO HUTPaTM”. OBa BaXu 3a uena MaKegoHwuja.
MocTpornoT nNpucTan Ke rv CKpaTy POKOBMTE M UCTO Taka Ke Tpeba Aa nma HamanyBarbe Ha pocdaTHUTE U
a30THUTE COeAMHEHW]ja 04 3EMjOL4Ee/ICKMUTE aKTUBHOCTU

3aKoHOA,aBCTBO

3awTtuTaTta Ha 0bnacTUTe YyBCTBUTEIHU Ha XPaHAMBM MaTepMM ce 3acCHOBA Ha 3aKOHOT 3a BOAM M 3aKOHOT
3a BogocHabayBarbe, cobupatbe, M TpeTMaH Ha ypbaHa oTnagHa BoAa.

[OvpekTneata 3a ypbaHa oTnagHa BOAa Ce TPAHCMOHMPa NopaaM YCBOjyBakbe Ha MOBP3aHO MOA3aKOHCKO
3aKOHOZaBCTBO:
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e MpPaBWIHMK 3a KPUTEPUYMWU 3a OApeayBarbe UyBCTBUTE/NHM 06/1acTVM 3a McnywTakbe Ha ypbaHu
oTnagHu BoAu;

e MPaBWIHMK 33 YCNOBUTE, HAYMHOT U OrPaHNYEHMTE BPEAHOCTM Ha emucuja Ha oTnagHu BOAU Npwu
HUBHOTO TPETUPaHLE;

e [PaBUIHMK 33 MaKCMMANHO A03BO/IEHUTE BPEAHOCTU U KOHLLEHTPaLMjaTa Ha NPeYNCTEHUTE OTNaaHM
BOJM 33 HUBHA NOBTOPHA ynoTpeba;

e MpaBW/HVK 3a NapameTpu 3a cle[eHe Ha OTnaaHuTe BOAY;

e PaBUHMK 3@ HAYMHOT M NOCTankaTa 3a ynotpeba Ha TUHaTa.

2.3.6. Bopau 3a Kanewe

Uennte Ha [upeKTnBaTa 3a BoZa 3a Kaneke BO orpaHnyeHaTa ob61acT 3a Kaneke ce ogHecyBaaT Ha CeKoja
BOJa 3a Kanere. Lennte 3a Boaa 3a Kanewe, CAPOTUBHO Ha uenute Ha PAB, ce HacoYeHM KOH 3awTUTa Ha
naMBaumuTe.

MapameTpute Ha [AunpeKkTMBaTa 3a BoZa 3a Kanere MMaaT PyHKUMja Aa A3AAT C/IMKA 33 NPUCYCTBOTO Ha
natoreHu. [lupeKktTnBaTa 3a BoAa 3a Kanere Hapa npoBepKa Ha unjaHobaKkTepun WTo GopmMpaaT TOKCUHM.
OBue, UCTO TaKa, ce cmeTaaT o4, PL1B Kako aen o4 eKONOLWKMOT KBANUTET.

HasHayyBameTO Ha BoAMTE 3a Kanere cnopen 3aKOHOAABCTBOTO Ha EY e Bo Tek. [octaneH e HaupTt -
NPaBUIHMK 32 O3HAYyBatbe Ha BOAMTE 3a Kanere. M 3aToa ce ywTe Hema KapTa Ha BOAM 3a Kanewe.

3aKoHOAaBCTBO

3aKOHOT 3a BoAM ™M AedUHMpPa BOAMTE 33 Kanerbe KaKo BOAM BO KOM HAANEKHUTE OpraHn eKCnavuuTHO
op06pyBaat unn 3abpaHysaaT Kanerbe. OBOj 3aKOH 33 BOAM NpoNuLyBa AeKa NOBPLUIMHCKUTE BOAM Tpeba
[a ce ynpaByBaaT Ha HauMH Ha KOj WTO:

1. Ke ce n3berHe BaoLWyBake Ha CocTojbaTa Ha BogaTa M Ke ce u3berHaT BnjaHuja WTO A0BeAyBaaT Ao
B/IOWYBaH€ Ha BOAHUTE EKOCUCTEMM N XEMMUCKMOT CTaTyC Ha BOAATa;

2. Ke ce NoCTUrHe ,u,o6ap CTaTyC Ha BOAHUTE T€/1a U Ha BOAHUTE EKOCUCTEMMU, KAKO N Ha KOMNHEHUTE
eKoCncrtemum 3aBnCcHuM oA Boaa;

3. ke ce nocTurHe Ao6ap XeMMUCKM cTaTyc U Ao06ap eKONOLIKN NOTEHLMjaN BO C/IyYaj Ha BELUTAYKM U
CUAHO U3MEHETU BOAHM Tena.

3aKOHOT 33 jaBHO 3,u,paBje 04 AEd)MHMpa OAroBOPHOCTUTE 3a 3alUTUTA Ha BOAUTE 3a KaNeme.

OnwTKHMTE ynpaByBaaT CO BOAWUTE 3a Kanewe. MHCTUTYTOT 3a jaBHO 3apasje (nog M3) Bpwn MOHUTOPUHT
Ha BOAMTE 3a Kaneke.

2.4. lMoTpolwyBayKa Ha BOAA U BOAHU pecypcu

2.4.1. OnwTtn nHpopmayum 3a NOTpoLlyBayKaTa Ha BOAA
Cnopep BKynHaTa nobapysayka Ha BoAa O CTpaHa Ha KOPUCHULUTE, BO MOMEHTOB Hajroiem noTpoLlysad

Ha BOZa Of pe3epBuTe Ha BoAa (MOBPLUMHCKM M NOA3EMHM BOAM) BO 3eMjaTa e CEKTOPOT 33 HAaBOAHYBakbe,
co 46%, MnMHMManeH npudaTiIMB NPOTOK HA Boda 3a pekute co 28%, notoa MHAyCTpwujaTa co 14% , u
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HaceneHUeTo U TYPUCTUYKUTE noTpowyBaym co 12%. baceHOT Ha pekaTta Bapaap nokpusa 79% o, BKynHUTe
notpebu 3a BoAa co nobapysaykaTa 3a BoAa N0 CEKTOp AaaeHu Bo Tabenata nogoay (Cavka 20).

PeueH HaceneHue MoTpe6bu 3a Boga (106 m3/roguiiHo)
chus Bopa 3a nuere WHayctpuja | HasogHyBawe | MwuHuMmanHo BKynHu
(HaceneHue n Typuctn)) npudarteHu noTtpebm 3a
TEKOBU BoAa

Bapaap 1,732,102 185.6 233.0 731.7 457.0 1,607.4
Crpymuua 120,869 11.5 329 117.9 13.0 175.4
LipH ApuH 178,576 17.1 8.2 49.7 164.0 243.0
BKynHo 2,022,547 218.3 274.2 899.3 635.0 2,026.8

Cnuka 20: Mobapysayka Ha BoZa N0 CEKTOP

M3rneguTe 3a nobapyBaykaTa Ha BoAa 3a raBHUTE KopucHUum 3a 2020 rogmHa (euam Cnamka 21, nogony)
NoKa)KyBa 3rofemeHa nobapyBayka 3a MaKeLOHCKMOT CEKTOP 33 HAaBOAHYBakbe.

Figure 7.1: Total water demands by users, 2010 and 2020
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Dopularion and Indnemy Tmizrion Mininnm

N 2010 =320

Senree: Mimistry of Environment and Physical Plannmg, 2011,

Cnuka 21: NobapysayKa 3a Boga 2010 roanHa n nepcnekTvsa fo 2020 rogmHa

Bo MakegoHuja 88,9% o, BKYNHMOT B6poj MHAMBMAYAAHN AOMaKMHCTBA ce CHabayBaaT co BOoZa 3a Nuere
of jaseH BogoBsog Bo 2002 roamHa. 3,51% oa gomakuHcTBaTa (Mam Bo 6poj: 19,786 momaKuHCTBA) ce
cHabayBaat co byHapu (CTaTUCTUKA 3a KMBOTHa cpeauHa 2017). Bo 2009 roaunHa, 1.545.655 xutenm mam
66,8% o4 BKYNHOTO HaceneHue ce cHabayBaa cO BOoga 3a NMere 0f LUEHTPasHUTE CUCTEMM 33
BogocHabaysarbe (UNECE, 2011). EKOHOMCKMOT pa3Boj U 3roIeMeHUOT XUBOTEH CTaHAap4, Ha HaceneHneTo
NMoBpP3aHO €O jaBHOTO BoAOCHabayBare 6apa NoHaTaMoLWeEH Pas3Boj Ha jaBHOTO BogoCHabayBare. Cnopes
Crpaterujata 3a Boga 3a MakegoHuja (2010), Tpeba ga ce 3rofiemnM HMBOTO Ha CHabayBare cO BOAa 3a
nuerbe Ha HaceNeHWeTo, 4a ce 3a40B0AM NoTpebaTta 3a Boga U ga ce 3ronemat besbefHOCHUTe nNpoLesypu
3a jaBHOTO BoAOCHabayBare. BogaTta o noaseMHUTe BOAHM pecypcu Tpeba aa npogokm ga buae rnaseH
M3BOP Ha BOAA 3a jaBHO cHabAayBare O BOAA.
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3emjoaencTBoTo e rnaBHaTa ynotpeba 3a upneHaTta Boga Bo MakegoHuja (46%). 400.000 xa oa 667.000 xa
06paboTMBa 3emjogenicka NOBPLIMHA MOXKe Aa ce HaBogHyBa. 160 wemu 33 HaBogHyBarbe ondaraat
163.692 xa, HO TeXHUYKMKTE ycnoBu Tpeba aa ce nogobpat. Okony 70% oa cuctemnTe 3a HaBOAHYBake ce
OTBOPEHM CUCTEMM KOW ja TpaHCMopTMpaaT BoAaTa BO KaHanau. OctaHatute 30% opf cuctemuTte 3a
HaBOAHYBake Ce TaKaHapeyeHW CUCTEMWU MO, MPUTUCOK 32 HABOAHYBakb€ Kanka Mo Kanka. HuBHaTa
epMKaCHOCT e MHOTYy NOBMCOKA OZ, OHWME Ha OTBOPEHUTE KaHaNM.

MobapyBaukaTa 3a BOAa 3a HaBoAHyBarbe 3a BappapckuorT cnme e 731.7 muamoHn mi3/roguHa co
HaBoOAHyBaHa nosplumHa oA 99.918 ha (MXCMN, Bo CtpaTerujaTta 3a Boga 3a MakeaoHuja, 2010). FhaBHUOT
[Aen e upneH o4 NoBpLUMHCKUTE Boau (pesepsoapu, peku), 10-20% oa noasemHuTe Boau. Kora ce Kopucrat
noasemMHu Boam, NnoBekeTo byHapu ce HaofaaT BO 6/M3MHA Ha PEKUTE U KopucTaT GpUATpPaTH Ha bperoT Ha
pekute. Bo 2018 roguHa 6ea HaBogHyBaHM okony 20.000 xa oA, WeCT NoAPYKHUUM HAa AKLMOHEPCKOTO
ApYyLWTBO BO CAMBOT Ha peKkaTta Bapaap. Tyka nma 3ronemyBakse o4 15% Bo cnopeaba co 2017 rogmHa. 3a
2019 roamHa ce npeaBMayBa NOHATaMOLLHO 3rosiemyBambe o ywTte 20%. O6emoT 3a HaBOAHYBak€ € OKOJY
180 mmanoHn m3 Bo 2018 rogmMHa. Bo MOMeHTOB AKLMOHEPCKOTO APYLUTBO NMOArOTByBa Beb-CTpaHMULA CO
MHpopmaumm 3a nogaTouuTe 3a HaBOAHYBak€, KOM NoTOa Ke buaaT jaBHO AOCTamnHW.

Bo 2015 roauHa, oa, BKYNHO 4.275 MuanoHn m3 MCKopucTeHa CBeXKa BoAa BO MHAYCTpUjaTa M pyaapcTBoTo,
4.256 muanonun m3 6una nHaycTpucka soga m 10 munmoHn m3 ceeska Boja 3a nuerbe. 99.6% of, BKYNHO
MCNywTeHUTe HeTpeTupaHu oTnagHu BoAu ce ucnywraaTt Bo sogoteum, 0.4% BO jaBHUTe KaHanusaumu, a
OCTaTOKOT BO pe3epBoapu M nouysa (CTaTUCTMKa 3a KMBOTHa cpeamHa, 2017). BopocHabaysareTo BO
WHAYCTpUjaTa MM BKAYYyBa CUTE KONMUYMHW Ha BOAA AMPEKTHO UPMNEHM U cHabayBaHW opf, AeNOBHUTE
cybjekti, 6e3 pasnunKa fanu ce 3a CONCTBEHM NOTPebU, NPEHECEHU AW NPOAAAEHM HA APYTM KOPUCHWULUM
(Cratuctmka 3a KunBOTHa cpeamHa, 2017 roamnHa).

Cnopegn CrpaTtervjata 3a Boaa 3a MakegoHuja (2010), noTpebHaTa KO/MMUYMHA Ha Boda 3a Najere BO
WMHAYCTpUjaTa Ke ce 3rosemMu nopagm eKOHOMCKMOT pacT M NOHaTaMOLWHMOT pa3soj. Taka, uenta e ga ce
YTBPAAT MJIAaHOBM 33 UCTPaXKyBakbe M 3alITUTA HA BOHUTE pecypcu.

Okony 60% opf BoAaTa 3a NUere ce cHabaysa of, KapcTHU ussopu, 20% og NOBPLUMHCKM Boau M 20% op,
noA3eMHU BOAM.

2.4.2. OnwTtn nHpopmaLum 3a BOAHUTE pecypcu

BKynHWTE AOCTanHW MOBPLUMHCKM BOAHM pecypcu ce 6,532 x 109m3/roauHa (HAM 1997). MNpoceyHata
[0CTanHOCT Ha BOAA O, NOBPLUMHCKUTE BOAHM pecypcu 3a cpeHO CyBa rogmHa ce npoueHyBsa Kako 4.573 x
109m3/rogmwHo. Hajronem aen og oBue pecypcu ce HaofaaT BO C/MBOT Ha pekaTta Bapaap (75%) u, Bo
rnomasna mepa, BO C/IMBOT Ha peKaTa LpH Apum (23%) n cnneoT Ha peKkaTta Ctpymuua (2%).

Moxe fa ce HajaaT Pas/IMYHKU NPOLLEHKM 33 NOTEeHLUja/IHAaTAa KOIMYMHA Ha pe3epBu Ha NoA3eMHU BOAU U
n3Bopu Ha Boga. KonmumHaTa Ha noa3emHn Boau e aageHa Ha 0,94 x 109m3/roanHa, BraydyBajku 0,52 x
109m3/roguHa nogszemHu soau o byHapu u 0,42 x 109m3/roanHa n3sopcka sBoaa Bo HauuoHanHata
CTpaTeruja 3a passoj (HAC, 1997).

MoTeHUMjaNHaTa KOAMUYMHA Ha MOA3EMHM pecypcu e gadeHa Kako 0,961 x 109m3/roauuiHo, Koja ondaka
0,204 x 109m3/roanHa noazemHu soan og byHapu u nomery 0,757 x 109m3/roanHa M3BOpCKa BoAa BO
cTyamjata Ha JICA (JICA, 1999). Pernctpupanu ce noseke og 4.400 n3Bopu BO pamKute Ha cTyamnjaTa Ha JICA,
4.265 oA, HUB CO NPUHOCK, 04, KoM 59 M3BOpM MMaa ucnywTare norosemo og 100 I/s n 326 ucnywTare
noronemo og 10 I/s. Bo ogHOC Ha NpWHOCMTE HA MOA3EMHWUTE BOAM, Cenak, HeAoCTacyBaaT AOBOJIHO
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peneBaHTHW NOAATOUM 3@ KOJMYMHWUTE MNOpPagu HeAoCTaTOKOT Ha CUCTEMATCKM U KOHTUHYMpPaHU
HabyayBarba. BKynHaTa KOAMUMHA Ha eKcnioaTupaHa nog3emMHa Boja BO Taa CTyauja e AageHa Kako 0.308
x 109m3/rogunHa, WTO e eKBUBaNEeHTHO Ha 32% o4, BKynHaTa noA3eMHa BoAa.

3. NpuTtucoum M aHaAn3M Ha pU3ULIM BO CIMBOT Ha peKaTta Bapaap

Hacokata 3a 3CC 6poj 3 og 2003 rogMHa gaBa HAaCOKM 3a Toa KaKO MOXe Aa Ce HanpasBu aHanu3a Ha
nputncoum n pmusnum (EY, 2003). JoKymeHTOT ob6jacHyBa AeKa aHa/M3aTa Ha NPUTUCOLUTE U BAWjaHMETO (3a
,CTapuTe” 3emju-uneHkmn) Tpeba aa ce 3aspwmn Bo 2004 roamHa, aa ce nosTopu 8o 2013 roaunHa, a notoa Aa
ce NOBTOPW HA CEKOM LWeCT rogmHn, buaejku ,,PB 3ano4HyBa TEKOBEH NPOLLEC HA NPOLEHKA, MOBTOPYBatbe
n popabotka“. OBa nogpasbupa AeKa aHanM3aTa Ha NPUTMCOKOT M BAMjaHMETO Tpeba Aa ro Kopuctu
CerawHoTo 3Haere U HajBepojaTHO Ke Tpeba Aa ce axKypupa 3a WecT roAMHU of, cera, co NogaToum 3a
TOralHaTa cocTojba.

Llenta Ha aHanM3aTa Ha NPUTMCOLMTE U BAWjaHMETO € Aa Ce MAEHTUGUKYBaAaT KoM NPUTUCOLM MOCTOjaT BO
KOe BOAHO Tesi0, CO Lie/l MOHUTOPUHT MperKaTta Aa ce AM3ajHMPa Ha TaKoB HayMH LWTO Ke ce poKycupa Ha
rNaBHUTE MPUTMCOLM W, UCTO TaKa, Aa Mpes3eme COOABETHM M A0BOJIHU MEPKM 3a Aa ce nocTurHe gobap
CTaTyC A0 KPajoT Ha NIaHCKMOT nepunoga,

3.1. lMoBpWMUHCKK BOAMU

AHanusaTa Ha nNpUTMCOUMTE Hajgobpo ce nNpaBM Ha HMBO Ha BOAHO Teno. 3a ga 6uaat AOBOJIHO
nparmaTUUHK, NPUTUCOLMUTE UCTO TaKa MOKE Aa Ce 03HAYaT KaKo NPUCYTHW/OTCYTHU NO CAMBOT (TaKa LWITO
6p0joT Ha Tesla NOAN0KEHW HA NPUMEP ,, TOYHWU U3BOPU-MHAYCTPUCKKU, TPETMAH Ha OTNAAHM BOAM; ANY3HM
N3BOPU-aTMOCHEPCKM HacnarM — 3eMjoaenckn - MHPPACTPYKTypa 3a UCTEKyBakbe; peryinparbe Ha Boaa -
6paHK - GM3NYKa NPOMEHa - ancTPaKLMja - UTH.).

MogeTasnHM NOJATOLMU BKAYYEHN MOLeNNPaHM NOJATOUM Ce AOCTarNHM 33 NeCcTUUUAMN U XPaHINBU MaTepun.

Bo momeHTOB ce paboTM Ha nopobpyBarbeTOo Ha WHBEHTAPOT 33 NPUTUCOLM HA NPOEKTOT
EuropeAid/132108/D/SER/MK (Ramboll), Ha npumep, cobupare nogetanHu nHdopmaumm og oTnagHuTe
BOAM KOW MOTEKHYyBaaT of arJiomepauyn U NpUTUCOLM NOBP3AHN CO 3eMjOAENCKM aKTUBHOCTU (XPaHAUBU
MaTepumn 1 NecTuumMam ), Bp3 OCHOBa Ha CTaTUCTUYKM Bapmjabim Kako wTo ce ynotpebata Ha CORINE Land
Cover (CLC) n ynoTpebaTa Ha nectuuman. [lokymeHTOT belle aenymHo bewe goctaneH og, MHCTUTYTOT 3a
3emjoencTeo. Bp3 ocHoBa Ha TWe MHPOpPMaLMW, BO MOMEHTOB NONMCOT Ha npuTucoumute Tpeba pa ce
6asnpa  camo Ha NPENMMMHAPHMOT WHBEHTap 3a NPUMTUCOUM NOAFOTBEH Of  MPOEKTOT
EuropeAid/132108/D/SER/MK, Hafono/sHET CO MOXHM AOMNOAHUTENHM UHbOpMauMM cobpaHn of
cnybeHuumTe Ha bperanHuua (aHraxupaxu 3a MMCIMM), 1 eKcnepTcKo pacyayBakbe.

3.1.1. XeMUCKO-PU3NUYKMK NPUTUCOLN

3.1.1.1. ToukecTu ussopu

HomakuHcmea
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q)l'IyKCOT Ha 3aragysare p,oal‘a o4 pPas3/IM4YHN NaTeEKWN. FnasHuoT M3BOP Ha 3aragyBakbe BO PEI'IY6IIMK8
MaKe,ﬂ,OHMja ,u,oal‘a o4 ucnywTtakbata Ha OTnagHUTE BOAU BO PEKUTE MPEKY KaHaIn3aunmoHU CUCTEMMU.
OTnagHuTe BOAM ,u,oafaaT o4 AOMal'(MHCTBaTa N MHAYCTPUUTE, KON Ce NOBP3aHU CO jaBHMTe KaHa1n3aumnoHum
cncremun.

TouyKecTuTe NpuUTMCOUM 3a 3aragyBatbe o4 rpagosute co Hag 500 »utenu 6ea cmeTaHM 3a 3HAYajHU.
Hacenbute co nog 500 »Kutenu ce cmeTaa 3a AMdy3HO 3aragyBarbe. YpbaHa AMpPEKTMBA 3a OTNagHU BOAM
(1992) nocTaBu pacnopes 3a TpeTMaH Ha arJiomepaumjaTta cnopes HUBHaTa ronemuHa. Mpeute obnactu Ha
arnomepauum Tpeba pa ce penuHeupaaT. Toa ce obnactn, Kage wTto Tpeba pa ce npoekTupa
KaHa/In3auMoHa MpeXKa U NPeYnUCTUTENHN CTaHMUM 33 OTNagHM Boaun. MpBUOT Npeasor 3a gennHeaumja Ha
arnomepauuuTte belwe HanpaBeH o4 MPOEKTHUTE eKcnepTu Ha EY Bo Penybanka Makegonuja Bo 2011
rogmHa.

MoctoM camo orpaHuyeH 6poj MpeuncTutenHu craHUum 3a oTtnagHu soau (MCOB). Aypun M Kora Ke
dyHKumoHupaat NCOB, moxe Aa HacTaHaT onepaTUBHU NPO6/IEMUM U HEAOBOJIHO TPETUPAHUTE OTNAAHU
BOAM Aa BAMjaaT HM3BOAHO Ha pekaTta. Cenak, cuTyaumjaTa HajBepojaTHO Ke ce nogobpysa oA roguHa BO
roguHa. lMnaHWpaHM ce MHBECTUUMWM 3a Hagrpagba Ha KaHa/nM3aumoHaTa MpeXa WM npeanosn 3a
nogobpyBatbe Ha ¢yHKUMOHMparbeTo Ha [COB. BnunjaHMeTo Ha 3aragyBarbeTo Bp3 cocTojbaTta Ha
NOBPLUMHCKUTE M NOA3EMHUTE BOAM 3aBMCU Of, HMBHATA PaAHAMBOCT BO OAHOC HA rosieMMHaTa Ha
3arafyBarbeTo. 3a NOBPLUMHCKUTE BOAM, €4eH KPUTEPUYM LUTO ja ONMLLYBA HUBHATA PAH/IMBOCT € MOXKHOCTA
32 paspepyBatbe Ha 3araayBaweTo. YecTo ce 3ema npeasui NPOTOKOT HA peKaTa, co npar Hag 95% wm
Bpeme Q95. BpegHocTnte morKe ga ce M3BeAaT o4, KpMBaTa HA BPEeMETPAeHETO Ha NMPOTOKOT HAa MEpPHUTE
CTaHMuM. NTPOTOKOT Ha peKaTa e NoBpP3aH CO roJieMMHaTa Ha CIMBOT Ha peKaTta. BTop BaxeH Kputepuym e
ronemmHaTa Ha UCNyLITakEeTo WTO 0B6MUYHO € Ha HEeKOj HauMH NoBp3aHa co BPOjoT Ha XKUTeNN.

CermeHTMTe Ha peKUTe, KoM Ce 3acerHaTh of, TOYKeCTMOT U3BOP Ha 3aragyBakbe Ha rpafoBuTe co Hag 500
XUTENU, ce NpuKaxkaHu Ha Cnunka 22. bnarogapeHue Ha oBaa aHanusa, 204 cermeHTU 6ea n3bpaHM KaKko
NoTeHUMjasIHO NOA, TAaKOB TOMEH NMPUTUCOK, LWITO NpeTcTaByBaaT 18% o4, BKYNHNOT 6poj cermeHTu.

UHOYycmpucKU akmusHocmu

Co uen aa ce M3pasaTt NOTEHLMjaIHUTE NPUTUCOLM BO BPCKA CO MHAYCTPUCKUTE JIOKALMK, ce Hanpasu u3bop
oa 6asata Ha nogartoum Ha MMKCMM ,IPPC/EID” 3a aKTMBHOCTM LUTO MOMaT Aa B/vjaaT BpP3 BoauTe.
N3nBOEHUTE CEKTOPU HA MHAYCTPUKN Ce CAeaHUTe: TPaHCNOopPT, NeKkapu, npepaboTka Ha meco, npexpaHbeHa
MHAYCTPpUja, TEKCTWA, MeTanypruja, xemmckata, ¢apmaleBTCKaTa, MNPOM3BOACTBO Ha ApPBO-XapTHja,
npepaboTKa, rpageKHUWTBO, paduHUparbe HadTa U NPOU3BOLACTBO HA €/IEKTPUYHA eHepruja.

PeuHuTe cermeHTVM KOM ce Mo NPUTUCOK Ha MHAYCTpUUTE ce 3abenexkaHn M manupaHu (cnopegete ja
manata co Cnuka 45)Cnuka 45: KapTta co ekoHomMmcku nperneg, (Baudry, 2015).

e 24 cermeHTV nog noteHuujanHu IED MHAYCTPUCKM TOYKECTM NPUTUCOUM, WITO NpeTcTasyBa 2% o4
BKYMHUTE peyHu cermeHTn (1,117);

e 165 cermeHTH noA noTeHumjanHu He-IED MHAYCTPUCKM TOUKECTM NpUTUCOLM, WTO npeTcTtasysa 15%
0f, BKYNHUTE PeYHU CErMeHTH.
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Cnuka 22: Kapta co moyekcmume nputucoum Ha Bapaap

3.1.1.2. Audy3Hu ussopu

JomaKuHcmea

3a pa3nnKa o NPeTXo4HOTOo, 3arafyBarbeTo Ha Nomanute Hacenbu (co nomanky og 500 Kutenun) mosxke aa
ce cmeTa 3a gudyseH M3BOP Ha 3aragyBatbe, OCOOEHO Kora He MOCTOM CUCTEM 33 ,He-KONEeKTUBHMU
CaHWUTaAPHU YCNO0BM" HA HUBO Ha LOMAKUHCTBO.

Co uen fa ce M3pasn M Mmanupa OBoj NoTeHUMjaneH andyseH U3BOp Ha 3araflyBakbe Ha HacenbuTe co nop
500 uTenu, ryctMHaTa Ha Taa cneumduyHa nonynaumja bewe npecmeTaHa 3a CeKoe CAMBHO noapayje Ha
CErmeHTHWOT aen. Toraw belwe MOXKHO Aa ce MAEHTUUKYBAAT peyHUTe CErMEHTU CO C/IMBHO nogpayje co
3HAYUTETHA TYCTMHA HA XKUTEIN KOU KmnBeaT 6e3 NoBp3yBarbe CO KaHANN3aLMOHMOT CUCTEM.

l'yctuHata of, noseke of 20 xutenn/km? beule nsbpaHa Kako npar 3a uM3pasyBakbe Ha CAMBHO nogpauje
KaZie LWTO TaKBoTO AM(Y3HO 3arafyBarbe MOXKE Aa Ce CMETa 3@ 3HayajHo.

3emjodesncmso

3emjaTa e nokpueHa co 10,140 km2 3emjoaencKo 3emjuLuTe WTO NpeTcTasysa 39% oA Hej3nHaATa TepuTopMUja.
MonosuHa og osme 10.140 KM2 ce HAMEHETU 3a 3eMjOAENCKN KYATYPW, a ApyraTta NoJ0BMHA 3@ CTOYAPCTBO.
[naBHWTE 3emjoeNCKuU NPOM3BOAM Ce rpo3je, BUHO, TYTYH, 3e/1eHUYK, OBOLUje, MAEKO U jajua.
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Cnunka 23 ja noKaxkyBa /fIOKanM3saumjata M BUAOBUTE HA 3eMjOAENCKN aKTUBHOCTU, cnopea, nogatoumTte of,
CORINE Land Cover 2006°.

Moske fa ce UCTaKHaT reorpadCKUTe KapakTepucTuKU. Ha npumep, moxe Aa ce 3abesieskm BaXKHOCTa Ha
No30BuTe Hacaau Bo obnacta Kasagapuu, Bo 6ansmHa Ha TukBewKoTo Esepo, 6auM3y Ao cAnBOT nomery
LipHa Peka n pekata Bapaap. Mpon3BoACTBOTO Ha BMHO MOMKE fAa MPeTCTaByBa 3HAYMTENEH MPUTUCOK Ha
JIOKa/IHO HMBO BP3 MOBPLUMHCKUTE U NOA3EMHUTE BOAHM Tena Nopaay LWMpere Ha XPaHanBu MaTepun u
necTmunam.

Bo oaHoc Ha cauBoT Ha LpHa Peka, moxe aa ce nogsneyve M BaXHOCTa Ha HaBOAHYBaHUTE MOBPLUNHU BO
pernoHoT Ha MNpunnen n butona.

Cnusosute Ha pekaTa lMuurba n bperanHuua BO UCTOYHMOT AeN Ha 3emjaTa Cce MOKPUEHU MPETEXKHO CO
3eMjo4eNICKM MOBPWWHK. 3emjogenckute obpasuu BapupaaTt, noBekeTo o06paboTnvMBM MOBPLIKMHKU Cce
HaofaaT BO HM3BOAHMTE pfenoBu. Bo camBOT Ha pekata bperanHuua, Bo 6amsmHa Ha Kouanw,
oArnefyBareTO OpPU3 € TpaaMuMja U FolemMn MNOBPLUMHM Ce NMOCBETEHU HA OBa oArnesysarbe.

Camata BapZapcKa A0/MHa UCTO TaKa coapKu obnactn Kafe 3emjofeficCKUTe akTUBHOCTU BU MoKene aa
6MaaT BarKeH M3BOP Ha MPUTUCOLM, KAKO LITO Ce HaBOAHyBaHWTe 0b6paboTanBM MnospliMHM BO [OpeH
Bapaap nomery Foctnsap u TetoBo unu Bo CpegeH Bapaap Bo 6an3smnHa Ha Ckonje.

KopucTejkm rv rpynuTe 3a npuTUCOUM 33 KOpuUCTere Ha 3emjuwTeto Ha CLC, Kako wTto e objacHeTo BO
MornasjeTo 4.2, NPOLEHTOT Ha 3eMjoAe/ICKUTe aKTMBHOCTM of rpynata 2 ,Bucoku nputncoumn” beuwe
WMCKOPUCTEH HAa HMBO Ha CIMBOBU Ha PEYHWU CETMEHTU CO Len Aa Ce OLeHaT C/IMBOBUTE U BOAHUTE Tena nog,
NOBMCOKO HMBO Ha NPUTUCOUM MOPaAM 3eMjofe/CKM aKTMBHOCTU. CnepHaTta KapTa ja MpuKaxKyBa oBaa
aHanu3sa (Cnuka 23, kapTa nogony og Baudry et al., (2015a).

gQZ&O

MoKe Aa Mma M Apyrv 3HayajHU AMdY3HW NPUTUCOLM KAaKO Ha MPUMMeEp KOHTaMMUHMPaHW MecTa Kou ja
3araZyBsaaT NOBPLUMHCKaTa BoAa. Bo MOMEHTOB HemMa AOCTanHM CTPYKTYpUpaHn nidopmaumm 3a osa. Mcto
TaKa, HegocTacyBaaT MHpopmauum 3a gpyrv audysHu nputucoun. [LOKOAKy oBaa WHPopmaumja cTaHe
[0CTanHa, Taa ke ce UCKOPUCTU 33 aXKyprpare Ha MPOLLEHKATa Ha NpuUTUcoLuTe.

4 https://land.copernicus.eu/pan-european/corine-land-cover.
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Cnwuka 23: KapTta Ha Bapaap co dughy3Hu nputmcoum

3.1.2. Xuppo-mop¢oaOoLKK NPUTUCOLM

OcBeH npuTMCOUMTE Of LUpNewaTa, MMa U Apyrn OU3UYKM MPUTUCOLM KOM TMpPOM3/eryBaat of
nonpevyyBareTO Ha MPUPOAHWUTE BOAHWU Tena nopaau ronemuTe 6paHu, maaute BpaHM U KaHaau3auumjaTa
Ha PeKUTe 33 HAaBUTALMOHU LieSIM UK 33 KOHTPO/a Ha nonsasu. Kora ¢ousnyKk1Te NpuTMCOLMN BP3 BOAHUTE
Tena CTaHyBaaT MHOrY 3Ha4ajHM, TOral BepojaTHO e AeKa BO4HOTO Tesio ke buge ,MHOry usmeHeTo”.

CunHO MoandULMpPaHO BOAHO TEM0 3HAYM MOBPLUMHCKO MOBPLUMHCKO TEI0 KOE KaKo pe3ynTaT Ha GpU3MYKK
NPOMEHW BO YOBEYKATa aKTUBHOCT € CYLUTUHCKN M3MEHETO MO KapaKTep, KaKo LITO e Ha3HayeHo o4, cTpaHa
Ha 3emjaTa-uneHka (MC) Bo cornacHocT co ogpeabute og, AHekc Il (KapakTepusayuja). PU3nUKUTE NPOMEHM
3HayaT MPOMEHM BO XMAPOMOPPONOLWKUTE KapPaKTEPUCTUKM Ha BOAHOTO Teno. OBMe MoKaT ga ce
MaHudecTupaaT Cco oaae/HM enemeHTM Ha mopdonornja u/uanm Xxuaposoruja, U pasfivkata e BarkHa.
Pa3snunKkata e jacHo npeno3sHaeHa cnopes AHekc |l og CAB, 1.4 - UgeHTUdMKALMja HA NPUTUCOLM.

BoaHO Teno WTo e CYWTUHCKU M3MEHETO MO KapaKTep e OHa WTO e MOAJIOXEHO Ha ronemu A0JAropoYHM
NPOMeHN BO HerosaTa XxMApomopdosiornja Kako nocneguua Ha OoApPrKYBareTO Ha HaBeAeHUTe HaMeHMU
HaBedeHn Bo YneHot 4 (3) op PAOB. [MpoueHaTa Ha NPUTUCOKOT-BAMjaHMETO-PUIMKOT  3a
xuapomopdonorvjata ce GoKycupa ri1aBHO Ha UAEHTUOUKYBAHbE HA FaBHUTE BpaHW, XMAPOLEHTPAAN U
0OCTpenu Ha KaHanusalmja Ha raBHaTa peka.
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Map 4-6 Overview of the Hydro-morphological Pressures
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CnukKa 24: KapTa Ha Bapgap co xudpo-mopgonowkKume npuTmcoLm®

3.1.3. LUpnera oa NOBPLUMHCKU BOAHU TeNa

MpoekToT TexHN4YKo ynaTcTBo 1 1 ,Hajaobpa npakTMKka“ Ha EY 2 Harnacu geka moamduKaumjata Ha BogHUTe
Tena, UCTO Taka, MOXe Ja npousnese M of NPOMEHUTE HA MPOTOKOT, a He camo of ¢usmnykaTa
(mopdonowka) npomeHa. Kako wTo cera e npenosHaeHo Bo PAB, 3CC [dokymeHT 3a ynacteBa 6p.31:
»PEXKMMOT Ha NPOTOK UrPa NPUMapPHa ya0ra BO CTPYKTypaTa U GYHKLMOHMPAHETO Ha BOGHUTE eKocucTemm”,

CneacTteeHo, ronemuTe Lprera o4, BOAHM Tena nopagy XxuapoeHeprmja u CUCTEMM 3a HaBOAHYBarbe MMaaT
noTeHUMjan CePMO3HO Aa MM HapyLLaT PeXMMUTE Ha NPMPOAEH NPOTOK. MNaBHWTE NPUTUCOLM LITO ce BpLuaT
CO upnere BO BapaapcKMOT CAMB M BK/AyYyBaaT nNpuTUCOLMTE 33 jaBHO BoAocHabayBarbe,
XUAPOEHepPreTckM onepauun U HaBoAHyBakbe.

KpuBaTa Ha BpemeTpaereTo Ha MPOTOKOT € NpMMapHa aiaTka 3a A4a Cce OnuLle PeXKMMOT Ha NPOToK. Toa ro
n3pasyBa BPeMeTO (KaKo NpoLeHT og, aedHNPaH BpeMEHCKM nepuog Ha np. 1 mecey, 1 roamHa, 30 rogmHu)
LUTO CEeKOoj oapeaeH NPOTOK Cce U3eAHavyyBa UAM HagMUHYBA. KpMBUTE Ha Tpaeke Ha NPOTOKOT Ke MoKaKaT
CTabuNHM KapaKTepUCTUKU BO AOAT BPEMEHCKW Mepuos, AOKOJKY HemMa aHTponoreHu mogubuKauuu.
MefyToa, cO BOBeAyBatbe Ha BELWTAYKM BJMjAHWja KaKO LITO Ce XMAPOEHEprvja WaM upnera 3a
HaBOAHYBakb€ LUTO OMNCTOjyBaaT 3HAYUTENHU NEPUOSMU, PEXMMOT HA MPOTOK BCYLUHOCT Ke Ce M3MEHM, KaKo
WwTo e npumepoT Ha Chunka 24

5 KapTa og Baudry et al., (2015a).
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aumTeTUTE 33 ePEKTUBHA U

‘Ha acquis BO 06nacTa Ha KBaNUTETOT Ha BogaTa. .

MpoeKToT ce obuae CUCTEMATCKM [a KaTa/NormsmMpa TOYKM Ha upnerbe Kage WTo 6ewe MOXKHO Mpeky
PerncrapoT Ha upnera Ha NOBPLUMHCKM BOAM, KOj BO MOMEHTOB I/1TaBHO Ce COCTOM OZ A03BO/IN 33 Lpnere
Ha xugpoeHepruja. Cenak, Perucrtapot e CyLTUHCKM HEKOMI/IETEH.

Mopaan 3HaunTeIeH HeAOCTaTOK Ha 06paboTeHn HauMOHaNHM NoAaToOLUM 3a cnedere Ha NPoToKoT no 1995
roguHa, He belle MOXKHO fia ce cCnpoBee COOABETHA KBAaHTUTAaTMBHA eBajlyalMja Ha TEKOBHUTE (M3mepeHH)
peXMMm Ha NPOTOK BO cnopeaba co npeTxoaHuTe (HaTypanusmpaHu) pexkumu. Kako onwta anpokcumaumja
BO 36MpHaTa aHanAM3a Ha MNPUTUCOK-BAMjaHWE-PUSUK (C10EBU Ha Tabenn u reorpadpckm MHPOpPMaLUCKK
cuctem (TUC), ce KOPUCTM KBa3M-CybjeKTMBEH NpucTan crnopes Koj ako TYPOUHCKUTE KanmauuTetTu Ha
XMAPOUEHTPanUTe ro HaamuHyeaaT Q50 (cpegHMOT NPOTOK) Ha KpuMBaTa Ha Tpaerwe Ha MPOTOKOT Ha
HaZoJ/Ha cTpyja (Ha HajbMcKaTa HauMOHaIHa CTaHMLA 32 MOHUTOPUHT Ha NPOTOKOT) 3a noseke oz 50%, ce
npeTnocTaByBa AeKa Hago/HUTe BOAHU Tena Ke 6MaaT MHOry M3MeHeTU BO O4HOC Ha HUBHUOT PeXUM Ha
NPOTOK.

Hekoun MHAMKAUMM MOXKe Aa ce U3BeAaT 04 NPoLeHKaTa Kopuctejku ja Cnmka 25; MHAaeKc 3a ekcnnoaTtaumja
Ha Boga (WEI). MHAEKCOT yKaxKyBa Ha BKYMHOTO BaZehe CNaTka BOAa, BKAYYMTENHO M LpMewe Ha
noasemHu soan. MHopmaLmMnTe MoxKe Aa ce KOpUCTaT Npu M34aBakbe 403B0OJIN 33 Lpretbe.

L1 wyater Regions
0 Lake

Resetvair
/% River
B El = -10% high import
C1 Wyl -10 - 0% lowy import
1wl 0 - 2% neglible
C 1wl 2- 5% wery lowe
1wl 5 - 10% low
0 wyEl 10 - 20% mod.
CnuKa 25: MpoueHKa Ha MHAEKCOT 3a eKcnioaTaumja Ha Boga jynn-centemspm og RB Modelling B vyE| 200 - 40% high
B E| = 40% extreme
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(Ribaman)

3.1.4. [Jpyro (Ha npumep, er3oTUYHU BUA,0BMU)

BO MOMEHTOB He ce MAeHTUGUKYBAHM APYTM 3HAYAjHWU NPUTUCOLM.

3.1.5. TpoueHKa Ha PU3UMKOT Ha NOBPLUMHCKUTE BOAMU

Llenta Ha OueHKaTa Ha PUSMKOT € Aa ce Aafe NPUOPUTET Ha BOAHWUTE Tesna ,U3/I0XMEHUM Ha PU3MK" 33
npesemarbe MEPKM HafJ BOAHWUTE Tesa KOW ,He Ce U3/I0KEHU Ha PU3MK“, @ UCTO TaKa, BP3 OCHOBA HA BUAOT
W rONeMUHATA Ha PU3MKOT, Aa Ce oApeaaT CoOoABETHU MepKU. Bo ciyyajoT co MakeaoHuWja, NOHeKoraw uma
HeZl0CTAaTOK Ha MOAATOLM 33 MOHUTOPMHT 33 [1a Ce Hamnpasu NpeLuM3Ha NpoLeHKa Ha pusnumTe. 3aToa, Hue
ja basupaBme MpouEHKaTa Ha PU3MKOT BP3 OCHOBa HAa MpOLEHKaTa Ha nputucounTe. MpoueHKaTta Ha
pu3nkoT ce 6asupa Ha Baudry et al.,, (2015a). F'eHepanHo, rosem 6poj MOBPLIMHCKM BOAHW Tena bea
KNacudULMpPaHM KaKo ,U3N0KEHN Ha PU3BUK" UM ,MOXKHO Nog, pusmK” (68%) BO LEennoT BapaapCcku CauB,
KaKo LUTO e NpuKarkaHo Ha Cnuka 26. BoaHuTe Tena ,U3/I0XKEHU Ha PU3BUK" ce naeHTUOUKYBaHW cnopes,
BpPeAHOCTa Ha NapameTapoT Ha MOHUTOPUHT CTaHWUW. BogHuTe Tena ,HajBepojaTHO He ce U3NOXKEeHU Ha
pU3MK" ce BoAHM Tena 6e3 3HauMTeNHM NpUTUCOLM M 6e3 3HauyajHO 3aragyBakbe WTO goara of, BOAHUTE
Tena H13BoaHo. OcTaHaTMTe BOAHM Te/la CE CMETaaT 3a HajBepOojaTHO M3/0MKEHW Ha PU3MK. Bo MHOry ciyyan,
ce BepyBa AeKa OBME BOAHM TeNa Ce ,U3/I0KEHM Ha PU3UK“, HO Toa He bele NOTBPAEHO CO MOHUTOPUHT
6a3aTa Ha NoAaTouM 0f, HEKO/IKY FOANHM.

3a MeToAd0T KaKo e M3BplUeHa ropeHaBeaeHaTa OUgeHKa Ha puU3KK, norneaHeTe: Baudry et al.,, (2015a) den
4.11.

Cnopeg P[B, BOAHOTO TE/I0 € UAM BO PU3MK UM HE € U3OXKEHO HA PU3MK. HamepaTa Ha npoueHKaTa Ha
PU3MKOT e fa ce naeHTMdUKyBaaT BOGHU TeNla Kage WTo Moxebu Tpeba Aa ce npesemaT MepPKU U Kage WTo
Mopa [a Cce M3BPLUN OMNepaTUBHO cneaere. Bp3 ocHOBa Ha mogatouuMTe Of, MOHUTOPUMHIOT, MOXe Aa ce
Hanpasu nofobpa npoueHKa Ha cuTyaumjata. Mo MOHUTOPWMHIOT, MOKe fa ce ocurypate Aasv BOAHOTO
TeNo e BO PU3MK M Aanu ce notpebHM mepKu. Bo cayyaj Ha ,He ce U3N0XKeHU Ha pu3nK“, He e noTpebo
onepaTMBHO crefere. 3aToa, AOKOJKY MMa COMHEX, Noaobpo e Aa ce Knacuduumpa BOAHOTO TENO KAKO
,V3NI0KEHO Ha pu3MK“ Jopeka nogaToumte He cTaHaT goctanHy . 3Haun, Camka 26, Camka 27
NPWKaXKyBaaT UCTUTE NOAATOLM, HO Ha ,EBEHTYANIHO U3/IOXKEHM Ha PU3UK" BO KOMBMHaUMja Co ,,U3N0KEHN
Ha p13unK”“. Ha 0Boj HaunH, 80% o4 NOBPLUMHCKUTE BOAHW TE/la BO MOMEHTOB CE ,,U3/10}KEHU Ha PU3KK".
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aktbe Ha‘Kanau,MTe'rme 3a ed)eKTMBHa MW

Ha acqws BO 06n1acTa Ha KBaNUTETOT Ha BOAaTa . -

Cnuka 26: lpeaumuHapHa KaTeropmsaumja Ha pM3MK Ha NoA4-CaMBOT Ha Bapaap

Cnwuka 27: KoHeyHa KaTeropusaumja Ha pM3mnK Ha NoA-CAMBOT Ha Bapaap
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3.2. Mop3emHun sogu

MpoueHKaTa Ha PM3KK 3a NOA3EMHUTE BOAM MMa 33 LUEeN Aa ' naeHTUGUKYBa OHME NOA3EeMHMN BOAHMW Tena
KOW Ce U3/I0XKEHWN Ha PU3UK A3 HEe NMOCTMIHaT A06pa Xxemmncka nnm aobpa KBaHTUTaTUBHA cocTojba. Kako wTo
bewe cnomeHaTo BO BOBeAOT Ha [ornasje 3, BO MomeHTasHaBa coctojba, mopaauM HeAoCTaTOK Ha
MHPOPMaLMK, He e U3BOA/IMBA NPOLIEHKA Ha cTaTycoT. MefyToa, aHann3uTe Ha NPUTMCOLMUTE M BANjaHM]jaTa
BP3 NOA3eMHWUTE BOAM Ke OBO3MOXaT fa ce WAeHTUPMKyBaaT obnactute nog PU3MK Of Heycnex Bo
MOCTUrHYBareTO Ha A06pPMOT cTaTyc. Bo TMe obnacTn rnaBHMOT aKueHT Tpeba Aa ce cTaBu BO ciegHuTe
YeKopW - M 3a MOHUTOPUHIOT, 3a A4a Ce NOTBPAM NPOLEHKaTa U 38 MepKUTe, 3a Aa Ce HamanaT npuTucoumTe.
Bo ngHuHa, nogatoumTe 3a cneferbe Tpeba Aa ja NoKaxKaT epuKacHOCTa Ha MepKuTe.

3.2.1. TMputucoum BpP3 KBAAUTETOT HA NOA3EeMHUTE BOAU

HeopmamHa 6elwe objaBeH M3BelwwTajoT oA EBpornckaTa areHuuja 3a XuBoTHa cpeauHa (EEA), Bo Koj bea
CYMMpaHu pesyataTuTe o4 cMTe NAaHOBW 3a YyNpaByBake CO C/IMBOBUTE Ha pekuTe cnopes PAB Hu3 EBpona.
MN3BewTajoT BKAyYyyBa MHOOPMALMKW 3@ FNaBHWUTE MPUTUCOLU UAEHTUOUKYBAHM BO BPCKA CO XEMMUCKMOT
CTaTyC Ha NoA3eMHUTE BOAM BO 3eMjUTE-YNEHKKN Ha EY (3emjuTe uneHku Ha EY), ganu ce gudysHu mssopu,
TOYKECTM WU3BOPM, aTMOCHEPCKU TasoKewa WAM ApYyrM aHTponoreHn nputucouun. UHpopmaumnte 3a
Andy3HUTE N3BOPM U TOYKECTUTE N3BOPM BO 3eMjUTE-YIEHKN Ha EY ce npeTcTaBeHn Bo CanKa 28 nogony:

Detailed diffuse source Detailed point sources

Agricultural 29 Contaminated sites or 7
abandoned industrial sites
Discharges not connected to 8
sewerage network IED plants 6
Mining 7 Urban waste water 5
Waste disposal sites 4
Other | 4
Non IED plant 3
Urban run-off | 3 on plants
I E— — —T 1 ;
! ! Mine waters 3
0 5 10 15 20 25 30
— ]
% of groundwater body area ! !
0 2 4 6 8

% of groundwater body area

Cnuka 28: NMoA3eMHUTe BOAHM Tena norofieHn og, Andy3HW/TOUKeCTU U3BOPU Ha MPUTUCOLM BO OAHOC Ha XEMMUCKUOT CTaTyc BO
3emjuTe-4neHKun Ha EY®

OBaa MHpopMmaLMja e noaapLLKa 3a paboTaTa u npucranot 3a MNMYCPB. 3a ngeHtnduKaumja Ha nputucoymTe
BP3 KBA/IUTETOT Ha NOA3EMHUTE BOAM CE Pa3/IMKyBa MO TOYKECTM M3BOPM Ha 3arafyBarbe U gudysHU N3Bopu
Ha 3aragyBatbe. Kako npB YeKop, ce Hanpasu NONMC CO AOCTanHUTE U3BOPU HA MHPOPMALMKN U HMBOTO Ha
OEeTanu 1 NPoCTopHaTa pesosyuuja.

6 3abeneLika: BKynHaTa NOBPLIMHA Ha NOA3EMHUTE BOHM NOBPLIMHM 3a Koja 6ea aaaeHn nHpopmaumm og, 25 3emju -uneHku Ha EY
e 4,3 munanoHn Km2. U3sop: EEA, 2018 roamuHa https://www.eea.europa.eu/publications/state-of-water
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NHopMauunTe WTO ce KopucTaT 3a uaeHTUdMKaumja Ha npuTucoumTe ce 6asmpaaTt Ha MHPopmauuuTe
cobpaHu 04, NOCTOjHUTE 3a/IMXM U PETUCTPU U Ce A0AENEHWN HA O4peLeHN NOA3EMHU BOAHM Tena.

3.2.1.1. ToukecTu ussopu

MNcTpakeHn ce TOUKECTU M3BOPU Ha NOTEHUMjaNHA KOHTaMMHaLUMja Ha Noa3emHuTe Boam (KapuwTa). Osue
0bn1acTM MoKe aa ce AenoHUU, UHAYCTPUCKU IoKaumn, pyaHuum, dapmm 3a pubu, UtH. MHBEHTapOT He e
Le/IOCHO 3aBplleH, buaejkn Hekou WMHPopmaumn He bune aoctanHW. ONwWT npernen 3a PasAUYHUTE
NPUTUCOYHM U3BOPU Ha NPUTMCOLM e AafeH Bo TabenaTa nogony (Cnuka 29).

Tun Ha NPUTUCOK 1 6aparbe MHGOPMALMK 33 NPUTUCOLU CO TOYKECTU U3BOPU

TouKecT usBop

Mputnucok

KopucreHn nogatoumn

Nokauuu co pyaHmum

MopaHeLWHN 1 aKTUBHU PYAHWUYKK
nokauumn

EA/TCU pernctap Ha NnopaHellHn pyaHUYKK
NoKaumu,
NCK3 perncrap Ha akTUBHW JIOKaLUKU

KameHonomm

CnyyajHn nsnesarba Ha AKTUBHMU
PYOHWYKM IOKaLUn

MopaTtoum 3a MHCMEKTOPAT 3a XXUBOTHA
cpeguHa,

IFCU perncrap Ha akTMBHM JIOKaLUUM 33
pyAHWUN

KOHTaMUHUMpaHn mecTa

JNlokaumnTte co KOHTaMUHUPAHO

3emjuLITe NOBP3aHWU CO TaKBU

AKTMBHOCTM KaKO Ha np.:

e [1pon3BOACTBO Ha eHepruja

e MeTanHu u3paboTku u
paduHepuja

e XeMWUCKO NPOM3BOACTBO

e  ®dapmaLeBTCKM NpoM3BOaU

e [lpou3BOACTBO Ha MNI€YHU
npoussoamn

e [lpon3BoAcCTBO Ha Lenynosa
o4, xapTnja

e  TpeTmaH Ha 4pBso

e  OpraHCcKM pacTBopyBaydKku cnoj

e 0b6noKyBakb€e CO e/. eHepruja;
n ap.

JIMuEeHLMpPaHN NOKaLMM 33 aKTUBHOCT LUTO
ce/moxe ga buaat/mam nmane npobaemu
CO KOHTAaMMHUPAHO 3emjULLTe

[enoHnn

[lenoHu co AannnueHLa 3a otnag u
cTapu AenoHun

Opaaen 3a XUBTOHa cpeauHa, otnaa/UNCK3,
Jlncta Ha TEKOBHW AEMOHUM CO A,03BOAU U
JIUCTA Ha CTapu AeNnoHUKn

NHpacTpyKTypa Ha
HadTeHa nHAyCTpUja

Fonemu KanauntetTn 3a
NPOM3BOACTBO, CKAAMNPAHLE UK
KanauuTeTu 3a yBO3

Cnncok Ha imueHumpann MCK3/ NOC
JNloKauum

JIMLeHUMpPaHOo ucnyware
Ha oTnagHa Boga Bo BT

OTnagHu BoaM oA, TpeTpUpaHa
KaHa/iu3aumja

JlucTa Ha AnLeHUMpaHK mecTa 3a
ucnylwTake Boaa

(Qo3B0AM 33 McnywTarbe Boga/do3Bonu 3a
UCK3)

H>

62



——

nTeTuTe 3a ePEKTUBHA ML
T e - = ""-E = » —

—
- P —

OHTaUU|3

‘Ha acquis BoO 0bnacta Ha KBanMTeTOT Ha BoAaTa

JlucTa Ha AMueHUMpaHn mecTa 3a
ucnyLwTake BoAa

(Ao3BoAM 3a McnywTare Boga/Lo3sonm 3a
NCK3)

JlvueHumnpaHo MHAYCTPpUCKKN oTnagHu sBoam
WHAOYCTPUCKO UCNyLwame
Ha oTnagHu Boam Bo MNBT

Cnuka 29: Bugosu nputncoum

JAenoHnn n KOHTaMUHUPAHU MmecTa

Bo m3BewTajoT Ha YHELLE ce cymunpa aeka nokpaj 54-te 4enoHUM WTO He ce BO COrNACHOCT CO NpaBuaaTa,
BO 3emjaTa ce MAeHTUPMKYBaHWM 16 NOKauMM CO KOHTaMMHaUMja HA Mo4yBaTa KapaKTEPWM3MpPaHW KaKo
KapuwTa (Bugn nmcta n Kapta: Canka 30 and Camka 31). MNoctojaT aeBeT MHAYCTPUCKM obnactu, Age
061acTh 33 pyAapcTBo, eNeKkTpaHa, 1 NeT NoKauMM co OTMag, o4, PYLAAPCKUTE aKTMBHOCTU. Bp3 ocHoBa Ha
Pa3/IMYHN KPUTEPUYMM 33 XKUBOTHA CPEAMHA, Pa3BUEHU Ce TPU KNaCK Ha }KapuluTa: UHAYCTPUCKM IOKaLum
CO HU3O0K, CPeSEH U BUCOK PU3MK. TPU ,,»KapuLiTa” ce paHrMpaHM KaKo KapuluTa CO BUCOK EKOJIOLLIKU PU3MK,
CEeAYM ,KELKM TOYKM“ CO CpefieH eKOIOWKN PU3UK U LIECT ,KELIKM TOUYKM® CO HU3OK PU3KK 3a KMBOTHATA
cpeavHa. M3paboTeHn ce meToau 3a 3aTBOpakbe/caHauMja M HanpaBeHW Ce MPOLEHKM Ha TpollouuTe
(eamHMLa). BKynHMTe TpOLIOLM 3@ CaHaUMja ce MPOLLEHYBAAT Ha OKoay 77 MUAMOHM eBpa (ce ABMKAT of
2.700 eBpa ao peuncu 13 mmunmonm espa) UNECE (2011).
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B NoKauwja (kapuwte) OnwTtuHa | Cratyc Ha paboTta Exonouka Bp. Ha Moasemo BoAHo
p. ) P ¥ P OAroBOPHOCT nBT Teno (NBT)
oXMC - Ckonje HanywreH, MakegoHuja/0 Ckonje - KatnaHoso
1 . OeNnymMHO Xunc MK10028
XemMucka nHaycTpumja
onepaTtuseH
IR S UCIAAGTIT: JeryHoBue JenoHujaTa CamoBO/IHa Monowku
2 | Fe/si VECER, o e‘Ha MK10030
(XEK Jyroxpom) P
MXK 3netoBo -
3 | TonnnrmLa 33 Benec 3aTBOpEHO (2 OnabuHcKa MK10016 Cnus Ha babyHa
roanHwu) aHanusa
0N10BO/UMHK
. ) . H .
4 JlojaHe - pyAHUK 33 NojaHe anywTeH (30 MakegnoHuja MK10010 Ckoncka UpHa Fopa
XPOM/aHTMMOH roAnHN)
. Cpncko-
- K > M
5 TopaHuua puBa 3aTBOpeHo (> 5 aKegoHuja MK10001 | MakegoHcki
PYAHVK 33 010BO/UMHK | ManaHKa roanHmu)
Macus
6 3neLOMBKOa-a 0/10BO/LMHK riposuuTan fjﬂ:ﬁm . Matcaorla MK10001 f\:/|F;‘FLCGK.C'.OC-JHCKVI
py4, L 4, Macus
. Cpncko-
7 Caca - MakezoHCKa | 3aTBOpEHO (3 MakegnoHuja MK10001 | MakegoHcKki
PYAHVK 33 010B0/UMHK | KameHunua roanHu)
Macus
byunm - HUK 33 Paposuw OnepatmnseH Cpncko-
8 ¥ PYA A P CamoBoO/IHa MK10001 | MakefaoHCKu
6akap
Macus
PEK Butona - pyaHuK 3a .
9 butona OnepaTtuseH PEK Butona MK10036 | MenaroHuja
JSIMTHUT/eneKkTpaHa
10 PEK Ocnomej - pygHuK Knyeso OnepaTtuseH PEK Ocnomej MK10034 KpylweBo-baba
3a IMTHUT/eneKkTpaHa MnaHuHa
11 Makcrun - Ckonje OnepaTtuseH MakcTtun MK10012 | *ernuroso
YyesiMyapHmLm
OKTA - .
12 . Ckonje OnepaTtuseH OKTA MK10012 | *ernuroso
HadTeHa paduHepwmja
13 TaHe Uanecku - Knyeso 3aTBopeHo (3 MakenoHuja MK10032 buctpa - UnnHcka
MeTa/IHN NPOVN3BOAMU roAvHM) MnaHuHa
- B 2 j B - 4. j
14 MXK 3ﬂeTOBIO enec 3aTBopeHo ( MakenoHuja MK10019 enec - A.Kanunja
¢dabpwuka 3a rybpumso roanHn)
15 (T e Ckonje 3aTBopeHo (5 MaKenoHuja MK10028 Ckonje - KatnaHoBO
roanHn)
64
EU EY BE
YoUu 7 TE%‘E?” /’%5’



Ha acqws B8O 06ﬂa€T§Ha KBaﬂidIETOT‘Ha BOAaTa

benm unaycTpuja - Kasagapuu | OnepatmseH benu . MK10018 | Tukselu

16 JNlerypw Ha Fe/Ni MHAYCTPUja

Cnwmka 30: CNMCOK Ha KOHTaMMUHMpPaHKM foKaumm no UNECE; 36oraTeHa co concTBeHn nogaToum

ENYBAUKA MAKEL
KAPTA HA PAHHVIBOET(HA I'IO§3EMHM BOOMU
KAT i

PEOHUSALIMIA HA TEPER

Legend

% " A e fcitties D Groundbodies - Vardar River Basin
Landfills

W Town over 10.000i MK10034 code
@ Contaminated sites m  Town 2.000 to 10.0000 inhabitants ==

Cnuka 31: KapTa Ha paHA1BOCTa Ha NOA3EMHUTE BOAM W MOTEHLMjanHU TOUKeCTU n3sopu’

Kaptata Bo Camka 31 M noKa)KyBa NOTeHUMjalHUTE TOYHW M3BOPM 3a 3aragyBarbe MPeAM3BMKAHO 04
OENOHUWN, KOHTaMMHMPaAHW noKauumu, objekTn 3a MK3P M rycTMHa Ha HaceneHueTo Bo cnopepgba co
paH/AMBOCTa Ha NoA3eMHUTe BoAW. KapTaTta 3a NOANOXKHOCT Ha noa3zemHuTe Bogm (Camnka 15) ce 6asmpa Ha
MHPOpMaLMKM 32 TMMNOBM HA Mo4YyBa M nNogaToum 3a AnaboymMHaTa Ha HMBOTO Ha NOA3EMHMTE BOAM, HETO
NoJIHeHETO U NINTO/IOTMjaTa Ha 30HaTa Ha akBudepoT, Tonorpaduja u xuapayamyHa cnposognmsoct (kf).

3.2.1.2. Andy3Hu nssopm

Mo3HaTO e AeKa 3emjoAesICKUTE aKTMBHOCTM Ce€ MHOFY PeNeBaHTHW BO BPCKAa CO AUQY3HUTE M3BOPWU Ha
3aragyBarbe 1 3a XpaHAMBM MaTepPMM U 3a nectmumam. EBponckmMTe NpoueHKn NoKarKyBaaT AeKa HUTpaTuTe

7 N3Bop Ha nogatouu: Landfills (MEIC), Contaminated sites (UNECE, 2011), IPPC facilities (EuropeAid/132108/D/SER/MK)
and population density (EuropeAid/132108/D/SER/MK plus Open Street Map).
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N NecTULMANTE HajYecTo ce NMpPMUMHATa 3a HeyCnexoT BO MOCTUTHYBaHETO Ha A06PUOT XeMUCKM CTaTyC Ha
noasemuHute soam (EEA, 2018).

OTTyka, HamepaTa 6belwe Ja ce MCNUTa KOAMYMHATA Ha NeCcTMUMAM U XPaHAUBM MaTepuu LWWTO ce
ynoTpebysaaT, ocobeHOo BO NoA3eMHUTE BOAHM Tena U Aa ce NPoLeHU NCTEKYBakbeTo BO NoA3EMHUTE BOAM.
3a Ka/l, MOMEHTa/IHO AOCTanHUTE NOAATOLM 33 MOCEBUTE U KMUBOTHUTE CE AOCTAaNHM CaMO Ha HUBO Ha
pernoHun. Bps ocHoBa Ha oBMe NoAATOLM, KOJIMYMHATA Ha MPUMeHa Ha FyBpmuBO M NecTMUMaM He MoXKe Aa
ce NpoLeHn 3a Noa3emMHUTe BoAHM Tena, ocobeHo 6e3 nHpopmauunm 3a BoobnYaeHUTE NPaKTUKMN.

Op Taa npuunHa, Gelle o4/lyyeHO [a Ce KOPUCTaT MHAMKATOPU 3a NMPUTUCOK KOW Ce OYeKyBa Aa Mmaar
,MOTEHUMja/IHO B/IMjaHNE” BP3 XEMUCKMOT CTaTyC Ha noAsemHuTe BoaHM Tena. OBMe noKasaTenn 3a
MPUTMCOK Ce NPeTCTaBeHU NoA0AY U Ke ce KopucTaT 3a OueHKa Ha pu3uK HaseaeHu Bo Mornasjeto 3.1.5. u

3.2.3.

Kako nputucoum 3a andysHuM M3BOpM Ha 3arafyBakbe, H6ea MAEHTUPUKYBAHWN 3emjoaeNICKUTE MOBPLUMHM
cnopeg, CORINE Landcover Information 3a KopucTerbe 3emjuwiTe Ha WMHTEH3UBHO 3eMjo4eNCcTBO M
€KCTeH3MBHO 3emjoaencTso. Osue MHbOpPMaL MM ce MPUKaxKaHM Ha manaTa Nogoy, Kako 1 Bo TabenaTa.

MoKpaj Toa, NpuUTUCOUMTE Ce UCTO TaKa MOBpP3aHKU co ypbaHuTe obaacTn buaejkm noctojaT noBeKeKpaTHU
aKTMBHOCTM KOW MOXaT Aa NpeamnsBMKaaT HeraTMBHU edeKTU BP3 KBAAMTETOT Ha noa3emHute sogu. Mery
APpYyrMTe, MOXKe [a Ce CMOMEHaT UCTeKyBakba Of KaHa/M3aLUMOHUTE CUCTEMM, LITO MOXKe O3 Npeau3BuKa
3araZlyBarbe 0f, XpaHAUBU MaTEPUN, NEKOBM, APYrU XEMUKANUN UTH,

3a npernea Ha KOPUCTEHETO HA 3eMjMLLTETO BO NoAa3emMHuUTe BOoAM, KapTata Ha Camka 32 ja npuKarkysa
ynotpebaTta Ha 3emjuwTeto oA HMBO 1 Ha CORINE Landcover (2012). 3a aHanuM3uTe Ha MNPUTUCOKOT ce
KopucTea nogeTtanHu nHpopmaumm 6asmpanmn Ha CORINE Landcover Categorie 3 kako Ha Cnuka 38.
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Legend

Corine Landuse Level1
- Artificial surfaces

Agricultural areas
Forest and semi
natural areas
Wetlands

I Water bodies

MK10028 Groundwaterbody code

Groundwaterbodies
Vardar River Basin

l:l State border

e \/ardar River basin

N
0 15 30 km
| I E |

Cartography: Umweltbundesamt GmbH

umweltbundesamt®

Cnuka 32: KapTa Ha KopuCTerbe Ha 3emjULITETO BO CIMBHOTO noapadje Bapaap (Umweltbundesamt, 2018)
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Mop3eMHM BoAHM Tena BO XeKTapwm (xa)

BKynHa yp6aHa BKynHa nospliunHa BKynHa nosplunHa BKynHa

noBpLUUHA Ha UHTEH3UBHO Ha LWMPOKO noBpLUMUHA
nBT (111, 112,122, 124, | 3emjoaencTso 3emjopencrso

133,141 and 142) | (211, 212,213,221, |(nacuwTa, MelwaHu:

222 and 242) 231 1 234)

MK10001 1,957 54,500 64,178 420,100
MK10002 105 267 0 600
MK10003 29 1,982 1,102 4,500
MK10004 251 5,804 1,050 14,500
MK10005 127 306 1,200
MK10006 155 841 1,500
MK10007 770 16,161 314 20,600
MK10008 6 1,652 72 3,500
MK10009 19 6,037 332 12,600
MK10010 331 5,241 2,635 52,700
MK10011 213 2,489 342 5,600
MK10012 3,784 34,750 3,048 47,800
MK10013 305 8,439 3,316 29,800
MK10014 49 1,057 74 1,800
MK10015 341 26,193 6,171 46,000
MK10016 288 8,606 3,146 25,300
MK10017 181 802 5,285 13,300
MK10018 905 30,529 5,765 49,700
MK10019 284 8,061 411 12,400
MK10020 760 12,177 1,273 18,800
MK10021 4 3,280 1,488 19,700
MK10022 455 8,210 7,918 154,800
MK10023 13,300
MK10024 24 7,664 27,941 140,100
MK10025 652 634 16,300
MK10026 95 2,453 5,019 95,800
MK10027 194 2,614 587 9,800
MK10028 5,469 12,058 157 21,800
MK10029 164 5,032 1,322 28,900
MK10030 4,182 23,080 293 35,700
MK10031 297 850 539 65,000
MK10032 271 3,012 1,146 84,200
MK10033 605 4,597 158 7,400
MK10034 744 9,876 9,511 156,700
MK10035 536 7,963 2,329 133,400
MK10036 3,993 108,097 11,408 139,100




Cnuka 33: MoAa3eMHM BOAM BO KaTeropuu 3a Kopucterbe 3emjuiured

KaKo LTO MOKe Aa ce BUAM Ha KapTaTa, NPOLEHTOT Ha 3eMjoae/ICKa MOBPLUNHA BO HEKOU MOA3EMHU BOAM €
[,0CTa BUCOK, l0/ieKa BO HEKOW MOA3EMHM BOAN MMa NPETEXHO WYMCKM obiactu.

3.2.2. Mputucoum Bp3 KOJIMUMHATA HA NOA3EMHUTE BOAU

3a npuTUCOoLMTE BP3 KONIMYMHATA Ha NOA3EMHUTE BOAM, PE/IeBAHTHO € Camo LprneHeTo.

Cnopen oapenbute Ha PamkoBHaTa AuMpekTMBa 3a Boau Ha EY (PAB), Tpeba pa ce um3BpLum
KapaKTepusnpare Ha NPUTUCOUMUTE Of, LipMNeHeTo Ha Nog3emMHUTe BoAM 3a cMTe NoA3eMHM BOAHM Tena 3a
A3 ce NPoLeHn Aann MMma HeratueHM edeKTM Bp3 CTAaTyCOT Ha NOA3EMHUTE BOAHM Tena.

MomatoumuTe 3a UPMEHETo Ha NnoA3eMHMTe BOAM Ce AOCTanHWM npeky HauuoHanHWMOT perncrap mam
TaKaHapeyeHaTa ,KHUra 3a BoAa“, Kage LITO Ce PerucTpupaHun Aetann 3a 403BosMTe 3a ynotpeba Ha Boaa
(33 noBpLUMHCKKN 1 Noa3eMHN BoAM) cornacHo 3aKoHOT 3a Boau (33, un. 15). M3paboTkaTta Ha pernctap Ha
upnere Ha BoAa e yc/10B Ha PamkoBHaTa gmpexTmsa 3a soam (2000/60/E3C).

LpnereTo 3a onwTa ynotpeba Ha BOAA 33 IMYHU U AOMALLHM NOTPebU (AOMALLHO LpreHe) Co UCUPMNEHN
KOMMUMHM Ao <10 m3 Boga AHEBHO He b6apaat gossona (3B, un. 16, 18) n 3aToa He ce BK/Yy4YeHM BO
perucTapoT. BakBuTe ciyy4am Ha Uupnere BePOjaTHO ce MHOTY6pOjHW.

3a HaBOAHYBatbe Ha 3EMjOLE/ICKO 3eMjulTe, LPMNeHeTo e MOXHO 6e3 obBpcKa Aa ce Mma [03BOAA 33
KopucTere Ha BO4a MOA YCNOBW AeKa ,3EMJMILTETO He € BK/YYEHO BO XWMAPOCUCTEM WAU CUCTEM 3a
HaBOAHYBatbe, NOTPebHUTE KONMYMHU BOAA 33 HAaBOAHYBake He HaaMWHyBaaT 1 n/ceK., npea Konake Ha
6yHapoT, A0bMBa NO3UTUBHO MUC/EHE OZ, OPraHOT Ha ApP)KaBHaTa yrnpaBa Ha4/IeKeH 33 M3BPLUYBaHE Ha
CTPYYHUTE aKTMBHOCTM BO 06/1acTa Ha ynpaByBateTO CO BOAHWUTE pecypcu “(3akoH 3a Boawm, un. 16, 18).
KputepnymuTe 3a BonymeH og, 1 n/cek Tpeba Aa Mm 0BO3MOXKAT Ha 3emjogenuute Aa HasogHysaat 10
XEKTapu 3emjuLiTe CoO HaBOAHYBatbe KarnkKa no Kanka.

CeKoja 003B0Ma 33 UHAYCTPUCKO LpMere Ha BOAa € BK/yYeHa BO HALMOHA/HUOT perncrap Ha upnere Ha
BoAaa. Mo UCKNy4oK, AO3BONATA Ce M34aBa 3a MNOAOJr Nepuoa, nof ycios aa e gobuveHa BO nocrarnka 3a
[ofenyBatbe KOHLECKja 3a aKTUBHOCTMTE LUTO Ce BPLIAT CO KOPUCTEHE Ha BOAa M 3a NepMOoAOT Ha Tpaeke
Ha KoHUecujaTa (33, uneH 46 (2).

HeneranHoTto upnere Ha NoA3emMHMTEe BOAM BO OE/10BM O CAMBOT Ha pekaTta Bapaap moxe ga 6uge
npobaemaTMyHa 3a pamMHOTE)aTa Ha MOA3EMHWUTE BOAHM Tena BO CAy4vaj Kora M3BnevyeHaTa Boda ce
ncnyLTa Bo 6/MCKUTE NOTOLM AN e3epa 1 ce rybu o4 Noa3eMHUTE BOAHM Tena.

Bo MOMEHTOB, HaLMOHANHNOT perncrap coapun npnbanmkHo 250 wemm 3a ypnere Ha NOA3EMHU BOAN UK
TOYKM oA, ByHapK, cO KOMBUHUpaHa A03BOeHa BKYNHO Upnere o4 okoay 134 x 106m3/roguHa noa3emHm
Boan. KopucTeweto Ha M3BOPHUTE BOAM € BKAYYEHO BO HAUMOHANHMOT peructap Bo obsacta Ha
NOBPLIMHCKUTE BOAM, @ HE BO NoA3eMHUTe Boan.’

8 TaBenata ja coApM NOBPLLMHATA BO NOA3EMHUTE BOAM, 3@ Pa3/IMUHN KaTEropun Ha KOpUCTere Ha 3emjullTe Bo yp6aHa obnacT,
UM 061acT Ha MHTEH3MBHO 3eMjO4E/ICTBO UM eKCTEH3UBHO 3emjoaencTso cnopes CLC KaTteropuja 3. MoKpaj Toa, NpuKaxkaHa e u
BKYMHaTa NOBPLUIMHA Ha NOA3MHUTE BOAM.

% Cnopea6a co Apyru 3emju:
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JocranHata 6asa Ha nogatoun coapxu MHq)OpMaLI,MM 3a A03BOJIEHNTE KOJIMMUNHU Ha LpneHwe, a HE 3a
BUCTUHCKUTE UCUPNEHUN KOJIUYUNHU. Osune nopatoum ce co6MpaaT o4, pPas3/IM4YHN UHCTUTYUUU Ha np.
KOJ/INYNHU 3a HaBOAHYBake 04 CTPaHa Ha aKUMOHEPCKOTO ApywTBO, HO HE O, jaBHaTa a,ﬂ,MMHMCTpaLI,Mja.

3a KBaHTMTAaTMBHMOT CTaTyC Ha NOA3eMHO BOAHO Te/o, pefeBaHTHO e camo LpnereTo oa 6yHapu. Toa e
3aToa WTO M3BOpCKaTa BOAAa € NPMPOAHO MoA3eMHa BoAa M Hej3uHaTa ynoTpeba Hema BAujaHWe Bp3
HMBOTO Ha NOA3eMHMTE BOAM MAW MOA3EMHUTE BOAHWM pecypcu. 3aToa, camo upnerweTo og byHapurte
npeTcTaByBa KBaHTUTAaTUBEH NMPUTUCOK.

Cnuka 34 cogpm 36Mp 04 U3HOCOT Ha A03BOJIEHOTO MOAULLHO Lpnere og 6yHapu 33 36 MAeHTUDMKYBaHM
noa3eMHM BOAHWM Tena. MWcTto Taka, noctoM KnacuduKaumja Ha UpnewreTo BO  ceKkTopuTe
,3emjogencrtso/HaBoaHyBare”, ,Boaa 3a nuere” u ,MHayctpuja/opyro”.

3emjogen./ Bopa 3a Unayctpmja/ [o3BoneHo ropa,.
HaBogHyBar nuere Opyro upnere*
na neT Ha3us Ha NOBPLUMHCKO BOAHO T. 106x m3/roga. 106x m3/roga. 10%x m3/roga. 10%x m3/roga.
MK10001 Cpncko-MakenoHckn Macus 0.284 0.205 2.692 3.18
MK10002 KpuBa ManaHkKa 0.063 0.06
MK10003 Cnaswuwwko Mone
MK10004 Manew-MNunjaHey, 0.284 0.28
MK10005 beposo-llexyeBo 0.058 0.06
MK10006 Lenyeso 0.189 0.19
MK10007 | KouaHm-LUmn (Kouarcka 8.672 27.972 36.64
KotnuHa)
MK10008 Jlakasuua 0.252 0.25
MK10009 KoHeuka MnaHuHa
MK10010 Ckoncka UpHa Fopa 0.063 0.009 0.07
MK10011 Munmwa_01 0.453 0.45
MK10012 Kernnroso 0.669 0.67
MK10013 KoTtopum
MK10014 Munma_02
MK10015 Osuye Mone 0.047 0.049 0.557 0.65
MK10016 Cnuea babyHa
MK10017 Benec 0.158 0.16
MK10018 Tukseww 0.158 0.110 0.27
MK10019 Benec-[. Kanwuja 0.063 0.768 1.556 2.39
MK10020 | ' C8renmero-Bananaoscka 11.763 0.268 12.03
KotanHa

MK10021 Kapct BanaHgoso-ojpaH
MK10022 MapunoBo-Koxxydp 1.419 1.42
MK10023 Koxyd
MK10024 Mapwuoso 0.047 0.158 0.20
MK10025 MnetBap
MK10026 Jakynuua-babyHa
MK10027 3eneHnKoBO 0.063 0.06
MK10028 Ckonje-KaTtnaHoBo 0.801 49.554 10.617 60.97
MK10029 Pawye

Ha npumep, Bo ABCTpUja, KOPUCTEHETO Ha U3BOPCKA BOAA HE Ce CMeTa 3a Liprere o4 noa3emHuTe Boam cnopes PAB.
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MK10030 MNMonowkun 0.315 2.365 0.410 3.09
MK10031 Wap MNnaHuHa

MK10032 bucrtpa-UnmHcka MnaHnHa 0.141 0.14
MK10033 Knyeso-lNnacHuya 0.126 0.13
MK10034 KpylweBo-baba MnaHuHa 0.009 0.01
MK10035 MNopeune 0.088 0.09
MK10036 MenaroHwuja 0.095 0.892 9.361 10.35
BkynHO 2.299 74.378 57.147 133.82

CnvKa 34: Jlucta Ha upnkbe Ha NoA3eMHU BOAHM Tena BO NOA3eMHUTE BOAHW TeNa Ha PeYHUOT CAnB Ha Bapaap

(*cnopea mece4HMOT npocek)

Bo Cnuka 34 ce cymupaHM rMaBHOTO A03BOJIEHO LpMere MO CEKTOP - BP3 OCHOBA Ha MHbOpMaLMUTE o4
HaLMOHaHWOT perncrap 3a 403B0K 3a Boga. Cnopes oBaa eBanyaumja og, U3BnedeHuTe Nog3eMHU BOAM:

OKoJly 2% Ce KOPUCTAT 33 3eMjOAE/ICKM LLeu, BKIYYyBajKM HAaBOAHYBAHE M CTOYAPCTBO;

okony 43% ce KopwucTaT 3a WHAycTpuja/Tprosuja/gpyro, BKAy4yBajkM NpPOWM3BOACTBO,
rpeerbe/3aTonnyBarbe, KaMeEHONOMW/pyaapcTBo/UCKoNyBakbe, NpepaboTKka Ha XpaHa MAN BarbCKu
TpeTMmaHu;

oKony 55% ce KopucTaT 3a cHabayBarbe Co BOAA 3a NUEHE.

Mogony e AafeHa KapTta 3a pacnpegenbaTta Ha TOYKMTE 3a Lpnere BO CIMBOT HA peKkaTta Bapgap Ha Cnuka
35. Hajronemute goaeneHn MmakCMManHW CTanKuM Ha Lpnewe ce 33 jaBHUTE NnpeTnpujatnja BO ONWTUHUTE
Kapnow, KoyaHu, Ltnn n kameHonomot Bo Kucena Boaa co f03BOAEHM BKYMHWU CTankuK Ha Uprere nomery

1,96 u

7,25 x 106m3/rogmMwHo. Hajronemute [03BONEHM MaKCMMaNHM CTanKkM Ha Upnewe ce BO

anysBujanHuTe nogzemHun soaHun tena MK10007 (KoyaHu-LUTnn (KoyaHcka KotamHa)) 1 MK10028 (Ckonje-
KaTnaHoBo; Buan Cnaunka 35. [lBaTa NoA3eMHM BOAHW Tefla Ce KapaKTepusmnpaaT Kako eguHEYHN NoA3eMHM
BOAHM TENa BO NOPO3HN MEAMYMM CO BUCOKA NPOAYKTUBHOCT. OBa yKaKyBa Ha NOBMCOK NPUTUCOK BO OAHOC
Ha KBAHTUTATMBHMOT CTaTyC Ha NOA3EeMHUTE BOAM BO OBME NOA3EMHM BOHW Tena.
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Cnuka 35: I-(apTa Ha upnHke Ha noa3emMHun BoOAHM BO NOA3eMHUTE BOAHU Te€/la Ha PeYHUOT CQIMB Ha Bapp,ap

3.2.3. TpoueHKa Ha pU3UKOT Bp3 NoA3EeMHUTE BOAU

3a oueHa Ha PM3MKOT, NPEeA/IoKEHO € Aa Ce NPUMEHM KOHUENTOT Ha ,NoTeHUMjanHO BAMjaHWe” 3a Aa ce
onuwaT edeKTUTe WTO NPUTUCOKOT HajBepojaTHO Ke M Mma Bp3 MOA3EMHMTE BOAHM Tena U [eKa
NOTEHUMjaNIHOTO B/IMjaHUE Ce KOPUCTU MpPU OLEHyBarbe [anu TeNoTo € ,U3/I0KEHO Ha pPU3MK“ npu
HeycnexoT Ha uenuTe 3a gobap cratyc. OBOj KOHLUENT NpM3HaBa AeKa, CO orpaHMyyBaraTa BO NPOLEcoT Ha
KapaKTepusaumja, Hema ga buae cekorawl MOXKHO TOYHO 43 Ce U3MEPU BIMjAHNETO CO ClefeHe Ha HUBOTO
M KBAaAUTETOT Ha Mnog3emMHuTe BoAM. 3a MPUTMCOLM Of 3aragyBarbe, MOTEHUWja/IHOTO B/WjaHME Ke ce
NPOLEHM CO 3eMatbe MpensBua Ha NPUTUCOKOT Ha 3aragyBakbe (Kora Toa ce C/lydyBa Ha MOBPLUMHATA Ha
3emjaTa) M KOJIKY LUTO € MOXKHO, Ke ce 3eme NpeaBus, PaHAMBOCTa Ha NogsemHuTe BoAHW Tena. OBOj
npuctan 6ele npuKaxaH Bo ,TEXHWUYKN M3BELUTAj 33 Mpallara 3a NPOLEHKa Ha PU3MKOT 04, Nog3emMHuUTe
BO/AM, KaKo LWITO belle AMCKYTUPaHO Ha paboTunHuuaTa og 28 jaHyapu 2004 roamnHa“ (EK, 2004).

3.2.3.1. MpoueHKa Ha XeMUCKUOT PU3UK Ha NOA3EMHUTE BOAMU

Bo NPBUYHOTO CnpoBeayBakbe Ha P/1B, BUCOKOTO HMBO Ha 3aBUCHOCT 0f, WHOWPEKTHN MeTOoOM 3a NPOouUEHKa
Ha PU3UKOT O 3aragyBarbe Ha NoA3eMHUTE BOOU € BepOjaTHO nopagu:
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Ha kanauuTetuTe 3a ecbeK'ruBHa W

Ha acqws 80 oGnacTa Ha KBanuTeToOT Ha BOAATA

- HECOOABETHOCTa Ha MPEXKUTE 38 MOHWUTOPUHT Ha KBA/IMTETOT Ha NOA3EMHUTE BOAM BO OZHOC Ha
NPOCTOPHMNOT AM3ajH M aHAIUTULKN AETEPMUHAHTH;

- C/IO’KEHOCTa Ha HEKOW XMAPOre0/I0LKM YCN0BU (M peXXMMM Ha HaJoMO/IHYBaHE MU NPOTOK Ha
noA3emMHuTe BOAM), LWITO ja A0BEAYBa A0 3HaK npalwarbe eGpeKTMBHOCTA Ha NPecTaByBarbeTO Ha
KBa/IMTETOT Ha NOA3EMHUTE BOAN CAMO CO MOHUTOPUHT.

OnacHocTa of 3aragyBatbe Ha akBudepuTe Hajaobpo ce 3aMMC/IyBa KaKo MHTepaKLuMja nomery:

- MPUTUCOKOT (MK ONTOBapyBaHETO) O/, BELUTAYKO NOTEK/IO, LLUTO ce co3aaBa (MU Ke ce co3aase)
KYMYNaTUBHO Of aKTUBHOCTM Ha MOBPLUMHATA HA 3eMjaTa;

- BHaTpelwHaTa PaHAMBOCT Ha 3arafyBarbeTo Ha OCHOBHMOT BOAOHOCEH C/0j.

TaKa, Npeky KOMbUHaUMja Ha OBME aNaTKM 38 CKPUHWUHI Ha pU3MK, BOOBMYaeHO Ke Tpeba Aa ce u3spLun
NMpoLEeHKa Ha PM3UKOT 04 3arafyBakbe Ha nogzemuute sogy (CtueeH doctep Bo: EK, 2004 r.; Caunka 36).

SUBSURFACE CONTAMINANT
LOAD (OR PRESSURE)

ALTERNATIVES

WATER USER
COMMUNITY

AQUATIC
ECOSYSTEM

AQUIFER POLLUTION VULNERABILITY

\/

ROUNDWATER BODY v
POLLUTION RISK

[,’rl‘iw
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Cnvka 36: KoHUenTyanHu Wwemu 3a NpoLeHKa Ha PU3MKOT Of 3aragyBatbe Ha noasemHaTta Boga (Foster, 2004)

Cnopef, BaXHOCTa Ha npuTucoumuTe (Kako WTO e HaBedeHo norope; Cnuka 36), Kateropumte COREINE
Landcover (HuBo 3) 6ea arpernpaHu Kako LITO € NpuKarkaHo Bo Tabenute nogony (Cnmka 37) un cnopen
[oAeNeHnTe KaTeropmm Ha pusuK, CymupaHu Bo 4 pasanyHu Kaacu Ha pusmk. OBoj npuctan belle passueH
M NPUMEHeT 3a NoA3eMHM BOAHW Tesa BP3 OCHOBA Ha npoueaypa WTo belwe u3BpLIEHa BO CTyamjaTta
,Pambon“(Baudry et al., 2015).

KOPWH koaosu Kopucremwe Ha Toukecto unu Bucok, ymepeH | Knaca Ha pusuk
3emjuiteTo AudysHo WU HU3OK (arperauuja#2)
(arperauuja#l) 3aragyBakbe pusunk*
131 Pypapctso ToukecTto Bucok 1
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121 NHayctpumja ToykecTo Bucok 1
111, 112,122, 124, 133, YpbaHo OndysHo n Bucok 1
141, 142 TOYKECTO
132 JloKkaumm 3a AenoHuja TouykecTo Bucok 1
211,212,213, 221, 222,242 | HTEeH3MBHO 3emjogaen. OndysHo CpepeH po 2
BMCOK

231,234 MacuwTta n OndysHo YmepeH 3

3eMjoaencKm

NOBPLUMHWN MOMELLIAHU
CO NpupogHa
Beretauuja

311, 312, 313, 321, 322, O6nacti Ha NnpupoaaTa Hema Husok 4
323, 324, 331, 332, 333, 411
511,512 Boaa Hema Hwnko3 4
Cute apyrn KogoBu 3a [Opyra ynoTpeba Ha Hema Hema 99
KOpUCTEHE 3EMjULLTE BO 3emjuliTe [He e
NBT KnacuouumpaHo]

Cnuka 37: Kopuctere Ha 3eMjULLITe U KaTeropmm Ha pUsnK

NMpumeHeTn KaTeropum 3a NPOLLEHKA Ha PU3KK BP3 NOA3eMHUTE Tesla BO BPCKA CO XeMUCKUOT CTaTyC:

- aKo KaTeropuuTe 1 n 2 3aeaHO NOKpuMBaaT noseke og, 60% og, NOBpLIMHATA HA NoA3eMHUTe Tena:
BEPOjaTHO BUCOK pU3MK, LpBeHa 60ja;
- aKo KaTeropuuTe 3 1 4 3aeAHO NOKpMBaaT noseke og, 95% og, NOBpLUMHATA Ha NoA3eMHUTe Tena:
HU30K pU3MK, 3eneHa boja.

Arperaymja Ha CORINE Landcover - Hueo 3 (2012) Ao KaTeropmMm Ha pU3UK:

Mop3eMHO BOAHO TeNO BO XeKTapwu (xa)
BKynHa nospLUnHa o4;:
Mpupopa cute Apyru
Yp6aHo WUHTeH3usHo | LLUnpoko (311, KOA0BM WITO
Jlokayum . .
reEes | e (111,112, 3a 3emjopencteo | 3emjogenctso | 312,313, | Bopa He ce

nBT (131) (121) 122,124, e (211, 212, (nacuuwra, 321,322, | (511, crnomeHaTm

133, 141, (132) 213, 221, 222, | mewaHu: 231, | 323,324, | 512) BO

142) 242) 234) 331, 332, npeTxogHuTe

333, 411) KONIOHU
Risk class [] 1 1 1 1 2 3 4 4 [99]*
MK10001 599 35 1,957 301 54,500 64,178 | 250,388 456 47,731
MK10002 105 267 0 48 228
MK10003 30 29 1,982 1,102 334 1,064
MK10004 251 5,804 1,050 3,309 4,129
MK10005 127 306 36 697
MK10006 155 841 24 503
MK10007 117 770 16,161 314 437 2,846
MK10008 6 1,652 72 485 223 1,105
MK10009 19 6,037 332 3,603 71 2,518
MK10010 128 33 331 5,241 2,635 39,597 135 4,567
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MK10011 17 213 2,489 342 345 2,210
MK10012 744 3,784 34,750 3,048 2,166 0 3,343
MK10013 26 305 8,439 3,316 13,735 3,977
MK10014 49 1,057 74 76 544
MK10015 64 341 26,193 6,171 10,761 67 2,355
MK10016 35 241 288 8,606 3,146 8,758 20 4,171
MK10017 58 15 181 802 5,285 6,291 664
MK10018 204 905 17 30,529 5,765 7,702 114 4,441
MK10019 202 284 8,061 411 1,296 402 1,763
MK10020 82 760 12,177 1,273 3,310 365 815
MK10021 27 2 4 3,280 1,488 13,952 53 939
MK10022 185 25 455 17 8,210 7,918 | 130,971 1,132 5,928
MK10023 13,229 53
MK10024 266 24 155 7,664 27,941 | 102,031 31 1,981
MK10025 254 652 634 14,095 672
MK10026 0 95 2,453 5,019 83,944 82 4,241
MK10027 194 2,614 587 4,237 2,207
MK10028 34 904 5,469 12,058 157 578 110 2,485
MK10029 64 4 164 5,032 1,322 20,113 2,167
MK10030 67 159 4,182 23,080 293 2,503 5,426
MK10031 297 850 539 58,269 4,995
MK10032 71 29 271 115 3,012 1,146 73,013 6,585
MK10033 328 29 605 4,597 158 672 1,000
MK10034 141 30 744 188 9,876 9,511| 127,003 262 8,915
MK10035 95 2 536 48 7,963 2,329 | 112,629 1,444 8,354
MK10036 891 550 3,993 262 108,097 11,408 8,414 666 4,810

Cnwuka 38: Arperauuja Ha CORINE Landcover - Huso 3

* He e knacudpuumpaHo
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CORINE Landcover - Level 3
surface area of groundwater bodies
grouped to risk categories (%)

MK10028
MK10007
MK10012
MK10036
MK10030
MK10033
MK10020
MK10019
MK10006
MK10018
MK10014
MK10015
MK10002
MK10011
MK10009
MK10008
MK10003
MK10004
MK10005
MK10016
MK10013
MK10027
MK10029
MK10021
MK10001
MK10010
MK10017
MK10034
MK10035
MK10024
MK10022
MK10025
MK10032
MK10026 92.9
MK10031 : : : : : 90.5 :

| | | |
MK10023 0/0 99.6

M risk categories 1, 2
risk categories 3, 4

m not classified

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

100%

Cnuka 39: KnacudumKkalumja Ha NoA3EMHU BOLHM TeNa NO KaTeropuun Ha pM3MK Ha NoBpLUMHATA

Knacudukaumjata Ha noasemHuTe BogHM Tena Ha Cnumka 39 nokaxkyea 11 nogsemHu BogHM Tena BepojaTHO
CO BUCOK PU3MK, Kage KaTeropuute 1 n 2 (BUCOK pU3MK) 3aeaHO NoKpuBaaT noseke og 60% og, noBpLUMHATA.
Camo BO eiHO NoA3eMHO BOAHO Teso KaTteropunte 3 1 4 (HM30K pU3KK) 3ae4HO NOKpMBaaT noseke og 95%.
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BKnyyyBajkM ja UM He-KnacuduumpaHata obnacr,
NAEeHTUOUKYBAAT CO HU3OK PU3MK.

4yeTnpn noags3emHmM BOAHU TeJsla MOXKe [da Cce

Kateropumute Ha pusunk 1 1 2 ja NoKpuBaaT BKyMNHaTa NOBPLUMHA Ha PyAapcTBOTO, MHAYCTPUjaTa, ypbaHuTe
obnactv, AenoHUUTE U WMHTEH3MBHOTO 3emjoaencTBo. oa3eMHUTE Tena CoO BUCOK PU3UK crnopef oOBaa
KnacuouKaumja ce HasegeHu nogony (Cnuka 40):

Buc-
6 Mospw Mpeky- oK
Kop MHa Ha3us Ha MNBT rpaHM4YHO Tun Ha MNBT 3abenewka
b kM2 (a/w) pua-
WK
E MNBT
1 |MK10028 | 218 |Ckonje-Katnakoso He AMRMHEYRO T1BT B0 (Bucok 84.7
noposHa cpegmHa NpoAyKTUBUTET)
2 | MK10007 206 Koyanu-LWTnn He EanvHuHeyHo MNBT Bo (Bncok 326
(KouyaHcKka KotanHa) Nnopo3Ha cpeauHa NpoAYKTUBUTET)
3 |MK10012| 478 |ernuroso He Fpynauwja na MBT 8o 82.1
Nopo3Ha cpeamnHa
r j B
4 | MK10036 | 1,391 |Menaronuja Ja pynauuja Ha MBT so 81.8
nopo3Ha cpegnHa
lpynaumja Ha MBT Bo
5 | MK10030 357 | MonowkKu He 77.0
NMopo3Ha cpeamnHa
pynaumja Ha MBT BO
6 | MK10033 74 | Knyeso-MnacHuua He 75.2
nopo3Ha cpeaunHa
[eBrenncko-
E MBT
7 | MK10020| 188 |Banamaoscka Na ng”g::::”z MH:O LB”OCOKKTMBMTGT) 69.3
KotnunHa P Pea i
E BT
8 |MK10019 | 124 |Benec-fl. Kanuja He AurnHenHo NBT so (e 68.8
Mopo3Ha cpeaunHa NPOAYKTUBUTET)
E MNBT
9 | MK10006| 15 |fdenueso He AvRMREIRO TIBT 8o (Bucok 65.4
Nopo3Ha cpeamnHa NPOAYKTUBUTET)
10| MK10018 | 497 |Tuksew He Fpynauwja na MBT 8o 63.7
nopo3Ha cpeauHa
EanHunHeyHo MBT Bo (Bucok
11 | MK10014 18 | Muura_02 He 61.5
- nopo3Ha cpeauHa NPOAYKTUBMUTET)

Cnuka 40: nogzeMHUTe BOAHM TeNa BepOjaTHO CO BUCOK PU3MK, Kage LWTO KaT. 1 1 2 (BUCOK pM3MK) 3aeHO NOKpUBAaT noseke og, 60%
o/, NoBpLUMHATA

Kaptata Ha CnuKka 41 ro noKarKyBa PM3MKOT O 3aragyBatbe Ha NoA3eMHUTE BOAM KaKko wTto 6Hele
naeHTMPUKYBaHO BO pamKkuTe Ha ,loaroTBuMTeNHa CTyAuja 3a HaUMOHANEH peructap Ha noA3emHM
Boau“ (YKMM, 2016). Bo oBaa Kapta 6ea MHTErpuMpaHu rpaHuMUUTE Ha NoA3emMHUTe Tena UCUpPTaHUM BO
CNMBOT Ha peKaTa Bapaap.

Bes ga HaBnerysame BO MHOry AeTa/v 3a NOAroTOBKaTa Ha camaTta KapTa, (AeTanuTe ce AocCTanHW Ha
Nnujosckn, 2013) moxKe Aa ce 3aKnyyum Aeka 3a u3paboTKa Ha mManaTa ce 3emMeHu npeasus cregHuTe
NIOKauMn: HajronemuTe 3aragyBayunm CcoO UBPCT OTNaA, Hajronemute 3aragyBayM CO TeYHOCT OTMag,
NnoroJieM1Te MecTa 3a OTCTPaHyBak€e Ha OTMaZ BO rPafoT, 'yCTUHATA Ha HaceNeHMeTo, PAHANBOCTA U ApYrv
napametpu (,MoaroTeBMUTeNHA CTyAM]ja 32 HAaLMOHAEH pernctap Ha noaszemHn soan”, YKUM, 2016 roguHa).
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KBanuTeToT Ha BOAATa .

EavHaeceTTe NoAseMHM BOAHM Tena Kou ce MAeHTUOMKYBAHM KaKo ,,CO BMCOK PU3MK“ 3a Heycnex BO
NCOTUrHYBakETO HA J0OPUOT XeMUCKM CTATyC BO ropHaTa Tabena, UCTO TaKa, NOKaXKyBaaT 06/1acTu CO BUCOK
pu3KK (upBeHa 6oja) u MHOTY BUCOK pU3KK (TEMHO LpBeHa 60ja) Ha KapTaTa Bo Cauka 41.

Osaa NpPouUeEHKa Tpe6a Aa ce noTBpAn CO NOHATAMOLUIHU UCTPaXxyBarba U 0CO06EHO CO XEMMUCKH MOHUTOPUHT
Ha nogsemMmHuTe Boan BO MAHUHA.

PENYS/NKA MAKESOHIA
| KAPTA HA INMPOLIEHKA HA PU3UK
4 HA 3ATAOYBAHE HA NMOA3EMHM BOOwu

PEOHUIALMIA HA TEPEH MO KATEFOPMM HA PUIMK Of SATALYBAHSE

BUCOKA 24 - 30

D Groundbodies - Vardar River Basin |

MHOTY BUCOKA 31 - 40

BEABOAEH TEPEH

P
b

MK10034 Groundwaterbody code

5

Cnuka 41: KapTa Ha noA3emHWTe BOAHM Tena BO CAMBOT Ha Bapaap!®

3.2.3.2. lMpoueHKa Ha pU3NKOT 04 KO/IMYMHA NOA3EeMHU BOAU

Cnopep, PAB, HNWBOTO Ha Nog3emMHUTE BOAM BO NOA3EMHOTO BOAHO TeJI0 € TaKBO LWTO PacnoONOMKANBUNOT
noa3semMeH pecypc He € HagMMUHAT CO AO0/ITOPOYHaTa rognilHa npoceyHa Ctanka Ha ypneme.

BO MOMEHTOB He NOCTOM penpes3eHTaTUBHA KBAHTUTATUBHA MpPEeXKa 3a cefere Ha NoA3eMHUTE BOAWN BO
BapaapcknoTt camB. buaejkM HepocTtacyBaaT nogatoumuTe 3a J0J/ITOPOYHO C/lefeHe Ha HMBOTO Ha
noA3emMHUTE BOAM BO NOBEKETO Ae/10BN Ha BapaapcKMOT CMB, NPBUYHATA aHaAn3a Ha NPUTUCOKOT Tpeba
[a ce notnupa Ha cnopeaba Ha CTanKMTe Ha LPMereTo Ha MNoA3eMHUTE BOAW CO A0/Ir0POYHO NPOCEYHO
PacronoKAMBO CPEACTBO 3a NOA3EMHM BOAMN HU3 CEKOe NOA3EMHO BOAHO TeNo BO BapaapcKuoT cams.

10 Kapra nogroTeeHa og 3natko MIMIOBCKM (2015) co aofaneHm noasemm BogHu tena og Umweltbundesamt (2018).
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Bo cnyqaj nogatounTe 3a Hag4ono/IHyBakbe Ha NoOA3EMHUTE BOAU Aa CTAaHAT A0CTAaNHKU, BO OAHOC Ha uenunTe
3a XMBOTHa CpeaunHa 3a ,u,o6ap KBAHTUTATUBEH CTATyC Ha NoAa3emMHUTE BOAMWU, Tpe6a Aa ce ,u,edleMpaaT
KPUTEPUYMU 3a O3HAYyBakbe€ Ha HMUBOTO Ha PU3SUK BP3 OCHOBA Ha NPOUEHTU OA CTANKUTE HA Upneme
HacnpoTn BONNYMEHOT Ha NOJZIHEHE 3a CEKOE NoA3eMHO BOAHO TENO.

OHamy Kaje WTOo noaaTtounuTe 3a HMBOTO Ha MOA3EMHUTE BOAM Ke CTaHaT AO0CTanHU BO MAHMHA nopaau
noaobpyBara BO COOMParbeTo Ha XMAPOJOLWKN NOAATOLM, KaKo LWTO ce npuctan 4o 6asn Ha nogaTtouu Ha
YXMP, aHKeTW CO /IOKasHM ONLWTUHM UK CHAbAyBayM Ha BOAa, TME MOMXKAT Ja Ce KOpMCTaT 3a noaapluka
unun npebpuwysarbe Ha NPeaBUANMBUATE Pe3yATaTU; U 43 A0AaLAT AoBepba Ha 3agaunTe 3a NPOLLEHKA Ha
pu3smk. OBMe nogaTouMn, UCTO TaKa, MOXKAT Aa MNOMOrHaT ga ce NnoTBpAM W CTEeCHM NPOCTOPOT Ha
NOTEHLMjANHMOT NpeaBUAEH PU3MK BO OAHOC Ha KBAHTUTAaTUBHUOT CTaTyC HA NOA3EMHUTE BOAN.

Mopagy HeaOCTATOK Ha MHbOPMaLMK, KBAHTUTATMBHATA aHaIM3a HA PU3MK ce CNpoBeayBa co cnopesba Ha
BKYMHOTO Lprnerbe Ha NoA3eMHUTE BOAM U AOCTaNHUOT NOA3eMEH pecypc BO N0A3EMHOTO BOAHO TeO.

newbe

3a onepatopuTe Ha OBjeKTU 3a KOPUCTEHE MOA3EMHM BOAM, HEMa O6BpCKa fJa ce eBuAeHTMpaar u
[OKYMEHTMPAaT KOMMUMHUTE Ha M3B/eYeHa NoA3emHa Boja M Ja ce AadaT uHbopmaummTe 40 jaBHaTa
agMuUHMCTPaumja. 3atoa, MHGOPMaALMUTE 338 BUCTUHCKOTO Lpnere of, NoA3eMHUTe BOAM He ce JOCTanHMu.
CobupatbeTo HanogaToumMTe 3a BUCTUMHCKOTO Lpnerwe Bo MAHWHA Tpeba Aa ce crnposese BP3 OCHOBA Ha
3aKOHCKM Nponucu.

[o3BoNEHOTO upnere o4 Noa3eMHUTe BOAWM € AO0CTanHO Ha HMBO Ha nogsemMHuTe BoaHu Tena. OBa
obesbeayBa curypHa OocHoBa 3a paboTaTa WTO Tpeba [a ce M3BPLWM CO aHaAM3a Ha PM3MK. Kako wTo
CNOMEHABME MOPaHO, 3a KBAHTUTAaTMBHMOT CTaTyC Ha NOA3EMHOTO BOAHO TEe/O, PESeBAHTHO € CamMo
upneweto og byHapu. OBa e 3aToa LITO M3BOPCKAaTa BoAa € NPUPOAHO NoA3eMHa BOoAa M Hej3uHaTa
ynotpeba Hema B/AMjaHME BP3 HMBOTO Ha NOA3EMHUTE BOAM WM BP3 NOA3EMHUTE pecypcu. 3aToa, camo
upnereTo og 6yHapu e 3emMeHo npeasua 3a OLEeHKa Ha PU3KK.

OnuwITo, BUCTUHCKOTO Lprere e 3HaYNTe/IHO MOMaNo OTKOJIKY LITO e A03Bo/sieHo. Mopaan oBaa NpUYMHa,
[LONITOPOYHOTO PeasiHo Lprere o4 noasemHuTe Boau e npeueHeTto. Co ornea Ha rpybaTa npoLeHka, osaa
OKOJTHOCT e 3aHemapeHa. Cenak, 0Boj GpaKT MOXKe Aa ce 3eme npeasua Npy noHatamouHaTa obpaboTka.

JocTanHu pecypcu Ha NnoA3eMHU BOAHU Tena

MocTojaT HEKO/IKYy UCTpaKyBakba M pesynTaTv of CTyAuMM M3BPLUEHM 33 Aa ce yTBpAaT pesepBuTe Ha
nogsemHuTe BoAM BO C/AMBHWUTE NoAgpadja Ha CAMBOT Ha pekaTa Bappgap. Kako npumep, ctyauute ce
,XUApOoreosiolka aHKeTa 3a MNog3emMHM Boau Bo MakegoHuja“ (JoBaHoBcku, 2009) w ,Cryavja 3a
WMHTErpupaH pa3Boj W ynpaByBare CO BOAHUTE PECYPCU M TNaBeH MNiaH BO MOpaHEeLHaTa jyrocNoBEeHCKa
Penybanka MakegoHuja“ (JICA 1999). Ce ywTe HegocTacyBa eBasiyaumja U MHTerpaumMja Ha pesyntatuTe of,
oBaa paboTta, ocobeHO Ha HMBO Ha MNog3emMHuM BOAHW Tena. Cenak, Taa NpPeTCTaByBa BaKHAa OCHOBA 3a
rnoHaTamolHa obpaboTka. Bo MomeHTOB ce paboTM Ha WAEHTUOMKYBArbe Ha AOCTaNHUTE MNOA3EMHMU
pecypcu Ha HMBO Ha NOA3eMHM BOAHM Tena. KOHeYHUTe pe3yaTaTi ce ywTe He ce AOCTanHu.

Bo naHunHa moxe aa ce npomsseaat AXKYPUPAHUTE nogatoum 6a3upanun Ha FTMC 3a HagonoNHyBake Ha
noa3eMHUTE BOAW BO MCLPTaHWUTE NOA3EMHM BOAHW Tena ako ce M3BedaT: a) ManuTe Ha A0ATOpPOoYHUTE
NPOCeYHM BPHENKU W WUCMapyBakbe Ce McnopadvysaaT o4 XuapomeTeoposollkata cayxba (YXMP) un 6)
KoepULMEHTM Ha MOJIHEHE BO 3aBMCHOCT OJ, CBOjCTBATA Ha C/MIOEBMTE Haj NOA3EMHUTE BOAM - MOYBATa,
noasemjeTo M HesacuTeHaTta nogsora. OBue KoePpUUMEHTUM HA MOSIHEHE BEPOjaTHO MOMKE NecHO Aa ce
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reHepupaart Bp3 OCHOBAa Ha Pacno/ioMAMBaTa KapTa Ha PaHAMBOCT Ha noAa3eMHUTe BoAM 3a MakeaoHuja
(Hijoski et al., 2011).

BO MOMEHTOB, HemMa [OBO/MIHO WMHPOPMaUMM 33 AOCTaNHUTE MOA3EMHM pPecypcuM BpP3 OCHOBA Ha
naeHTMGUKYBaHUTE Nog3eMHM BOAHM Tena. 3aToa, HEONXO4HO e rpybo Aa ce NPOLEHU PacnoNoXKAUBUOT
noAsemeH pecypc KOpUCTejkn eAHOCTaBHU METOAM.

3a KBaHTMTaTMBHa OUEHKa Ha PU3UK, PaACMONOXKAMBUOT NOA3EMEH pPecypc ce M3BeayBa BP3 OCHOBA Ha
LONTOPOYHUTE MPOCEYHU BpPHEXU. [JONrOpoOYHUTE NPOCEYHUM TOAMLLUHM BPHEXM Ce npecmeTyBaaT Co
WMHTepno/saumja Ha pHexu oa 35 roannHu (1961-1996) so M3seluTajoT Ha JICA 1999 co KonnumHa og 580 mm.
CnopeannBa ctyaumja 8o AscTpujall, Koja Uma cnopes/iMBa NpMpPoaHa NPOCTOPHa No3aMHa, NOKaXKyBa /ieKa
PacnofoXAMBUOT NOA3EMEH BOLEH PECYPC MOXKe A3 Ce MPOLEHU AeKa e HajmHory nomerly 2% wn 4% op
BPHEXWNTE, BO 3aBUCHOCT O, XMApOoreosiokntTe U negonowkmntTe ycnosu. 3a KBaHTUTATUBHA npoueHKa Ha
PU3KK Ha nNoa3emMHM BOAW BO CAAMBHOTO nogpadje Bapaap, cpegHaTta BpeaHoCT o4 3% ce KOPUCTU KaKo
KoedMUMEHT 3a NoYeTHa NPOLEHKA. Bp3 ocHOBa Ha 0BME KOIMYUHM, PACMONOXKANBMNOT NOA3EMEH PECYpC BO
CNMBOT Ha pekata Bapgap moxe ga ce npoueHu Ha 17,4 mm. 3emajku ja npeasua nospliMHaTa Ha
noA3eMHUTe Tena, MOXKe Aa Ce NPOLEHN KOIMYMHATA HA AOCTAaNHU NOA3EMHM PECYPCU 33 CEKOE NOA3EMHO
BOAHO TeNO.

MpoueHKa

NoasemHo BOgHO Tena ce Knacmd)mu,mpa KaKo BepOjaTHO CO BUCOK pPU3UK, OOKOJIKY A03BOJZIEHOTO UpneHe
ro HagMnHe NPouUeHEeTUOT PacnoNoXNB Noa3eMeH pecypc.

Pe3ynTaToT o4 NpoLeHKaTa Ha PM3UKOT e NpuKaxkaH Bo CivKa 43.

MpoueHKa Ha
JAo3BoneHo . .
B Koa Hoapuim-la e PacnonoXxameu bes HajsepojaTtHo
[km?] [106 x m*/roa.] pecypcum PU3UK | BUCOK pU3MK
[106 x m3/roa.]
1| MK10001 4,201 3.180 71.417
2 | MK10002 6 0.060 0.102
3 | MK10003 45 0.765 X
4 | MK10004 145 0.280 2.465
5| MK10005 12 0.060 0.204
6 | MK10006 15 0.190 0.255
7 | MK10007 206 36.650 3.502 s
8 | MK10008 35 0.250 0.595
9 | MK10009 126 2.142 X
10 | MK10010 527 0.070 8.959
11 | MK10011 56 0.450 0.952
12 | MK10012 478 0.670 8.126
13 | MK10013 298 5.066 X
14 | MK10014 18 0.306 X
15 | MK10015 460 0.650 7.820
16 | MK10016 253 4.301 X
17 | MK10017 133 0.160 2.261
18 | MK10018 497 0.270 8.449

11 ch. Holler “Initial assessment of the available groundwater resource for groups of groundwater bodies” Vienna, 2004.
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19 [ MK10019 124 2.390 2.108
20 | MK10020 188 12.030 3.19

21 | MK10021 197 3.349 X

22 | MK10022 1,548 1.420 26.316

23 | MK10023 133 2.261 X

24 | MK10024 1,401 0.200 23.817

25 | MK10025 163 2.771 X

26 | MK10026 958 16.286 X

27 | MK10027 98 0.060 1.666

28 | MK10028 218 60.970 3.706 s
29 | MK10029 289 4.913 X

30 | MK10030 357 3.090 6.069

31 | MK10031 650 11.050 X

32 | MK10032 842 0.140 14.314

33 | MK10033 74 0.130 1.258

34 | MK10034 1,567 0.010 26.639

35 | MK10035 1,334 0.090 22.678

36 | MK10036 1,391 10.350 23.647

Cnuka 42: Upnerbe Ha noa3emHUTE BOAM M NPOLLEHETUOT AOCTaneH NnoA3eMeH pecypc BO Noa3emHuTe BogHu Tena Ha PC Bapaap

Kaj 11 opg BKynHo 36 naeHTMPUKYBaHM NOA3EMHU BOAHM TeNa, HE € A03BOJIEHO Lpnewe o4 Noa3eMHU
BoAN. TMe He ce U3NOXKEHW Ha PU3MK. YTBPAEHM Ce YeTUpU NOoA3EeMHM BOAHM Tesa KoM BepojaTHO ce
M310KEHN HA BUCOK PU3MK M MOXKHO € fa He ycrneaT Aa NoCTUrHaT Ao6pa KBAaHTUTATUBHA cocTojba. Bo cute
opyrn 20 noasemHW BOAHM Tena, A03BOJIEHOTO Lprere M3HecyBa nomanky ozn 50% onp npoueHeTmoT
[ocTaneH noasemeH pecypc. Nogony ce HaBegeHW NOA3EMHUTE Te/la CO BePOjaTHO BUCOK pu3mK (Cnnka 43):

Mosp
bp., Koa. [wwuHa Hasus Ha MospLunncko BoaHo | Mpekyrpa Bup Ha noa3eMHO BOAHO Teno 3abenelwka
i Teno (MNBT) HUYHO
1 MK10007 | 206 KouyaHu-Ltnn (KoyaHcka He EavHMHeuHo MNBT Bo Nnopo3Ha |(B1COKa
KoTnuHa) cpeanHa NpPOAYKTUBHOCT)
E B
2 |[MK10019 | 124 [Benec-f1. Kanuja o |[EDITTES N B0 MOEeEie) | [BEsre
cpeanHa NpPOAYKTUBHOCT)
3 IMKk10020 | 188 [eBrenncko-BanaHaoBcKa fla EavHMHeuHo MNBT Bo Nnopo3Ha |(B1COKa
KotanHa cpeavHa NPOAYKTUBHOCT)
4 |MK10028 | 218 |Ckonje-KatnaHoso He |FAvHMHedHo MBT 8o noposua (ucoka
cpeanHa NPOAYKTUBHOCT)

Cnuka 43: NBT HajBepojaTHO Nog ronem pusmnK

OBaa npoueHka Tpeba Aa ce MOTBPAM CO MOHATaMOLUHM MCTPaXyBakba M OCOBEHO CO KBaHTUTAaTMBEH
MOHWTOPMHT Ha NOA3EeMHWTE BOAM BO MAHMHA.
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4. EKOHOMCKM aHanu3un 3a CAMBOT Ha peKaTta Bapaap

BpyTo gomawHmoTt npoussog (64MN) e npoueHer (n3Bop: EYPOCTAT) Ha 7,683 munmoHu eBpa Bo 2013
roguHa. Fnegajku rm 6pojknte og 2002 roamHa, BAM nma BMCOKa cTanka Ha pacT (co Mckayyok Bo 2009 u
2012 rogmHa, kage wto BN e HamaneH 3a 0,25%). Bo 2013 u 2014 rogmHa, cTankata Ha pacT bewe 3% u ce
O4Y€eKyBa UCTOTO HUBO Ha pacT 3a 2015 roanHa.

Bo OTCycTBO Ha KOHKPETHW HauMOHanHM nogaTtouum 3a BAM 3a cavMBOT Ha pekaTta Bapaap, 04HOCOT Ha
HAaCeNEHNETO MOXKe Oa Ce MCKOPMUCTM 3a Aa ce npoueHu BAIM Ha cnmBoT Ha pekata Bapaap Ha 6.530
MmunmoHn espa Bo 2013 roamHa (oaHocHO 85% o4 HauuoHanHwoT BAM). Bo TakBM OKOAHOCTH,
pacnogenbarta Ha BN nomery 3emjoaencTsoTo, MHAYCTPUjaTa U YCIYTUTE MOKe A3 Ce CMeTa 33 C/IMYHO BO
CNMBOT Ha peKaTta Bapaap 3a uenarta HaumoHanHa Teputopuja.

NHAYCTPUCKMTE CEKTOPWU Haj3acTaneHn BO MHAYCTPUMTE Ha CAIMBOT Ha pekaTa Bappap ce npexpaHbeHaTta
WHAYCTPWja, TEKCTUIHATA, TPafEeKHMILTBOTO, NpepaboTKaTa Ha APBO U XapThja M MeTanyprujarta, Kako Wwro
€ 1 npuKaxaHo o Cnuka 45.

HaceneHneTo Bo MakefoHMja € MasiKy Haj, 2 MUIMOHM UTen 12, 1 ce oueKyBa Aa nopacHe masky ao 2030
roguHa, no WTO ce npeABuayBa nafj Ha HaceneHweTo. JlyfeTo Ke ce npecenaT oA pypanHute obnactv Bo
rpafloBuTe, BO Mpocek rpagosuTe noronemu og 5.000 »Kutenm Ke pactaT, a NoOManauTe BepojaTHO Ke ce
Hamanart.

(2016) 2020 2030 2040 2050

<100 11,760 11,169 9,168 7,613 7,111
>100 <200 21,394 20,171 16,105 14,714 14,158
>200 <500 71,401 67,885 55,368 52,165 49,341
>500 <1,000 119,222 111,020 108,530 95,160 83,056
>1,000 <1,800 133,016 130,125 119,923 119,895 118,497
>1,800 <5,000 303,992 306,796 296,573 289,556 294,262
>5,000 £20,000 295,151 304,972 333,281 340,453 328,358
>20,000 <50,000 293,369 294,093 291,847 283,264 268,016
>50,000 <100,000 275,843 276,998 277,574 274,251 266,730
>100,000 546,695 556,514 577,803 596,448 612,250

2,071,843 | 2,079,743 | 2,086,172 | 2,073,519 | 2,041,779

Cnuka 44: Pacnpesnenba Ha HaceneHUETO Nomery passIMyHWUTE KNacu Ha HaceneHn mecrald

12 NpxaBeH 3aBog, 3a cTaTUCcTMKE ([3C) www.stat.gov.mk/PrikaziPoslednaPublikacija.aspx?id=54

13 3BoOp Ha uMdpuUTe Ha HaceneHme: Pa3Boj Ha HauMOHaNHa cTyauja 3a Boga EuropeAid/136505/IH/SER/MK (22 Hoemspu 2016
roauHa).
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Cnuka 45: KapTa co ekoHoMcKM nperneg, (Baudry, 2015)

4.1. 3emjoaencrso

3emjomenckaTa obnact npecrasysa 44,3% opg 3emjaTta, wymute ce 39,8%. 3emjoaencTBOTO NpMAOHeECYBa 3a
11,5% op HauMoHanHaTa bpyTo-goganeHa BpeaHocT u 17,8% opg BpaboTyBareTo (M3Bop: M3LLUB). KpaTok
npernen Ha KyaTypuTe WTO ce oarneaysaar, e npetcrtaseH 8o Cavka 46 pgone.

EanHuum Bo 000 xa
2005 2010 2015
BKynHO 3emjoaencko semjuwite 1,199 1,121 1,264
- ObpaboTtanBea 3emja 448 415 415
oa WwTO HeobpaboTeHo " 131 137 137
HEKY/ITMBUPAHO 3emjuLuTe
- 3emjuLiTe NoA NOCTOjaHU KYyNTypu 39 35 39
0/, KOM OBOLUTAPHULA 13 14 16
nosja 26 21 23
- MNocTojaHu TpeBULWTA 711 670 809
0o, KOu neagm 59 59 59
04, KOM NacuLTa 652 611 750
- [lpyro 3emjoaencko semjuite 1 1 1

Cnuka 46: 3emjoaencko 3emjuwite 8o MakegoHuja no nocesu: nssop 43C

3emjoaenctBoto e ¢pparMmeHTUpPaHO, CO YecTa roneMmnHaTa Ha dapmu og 0,2-0,4 xa n MHOry 3emjogenum co
CKpaTeHO paboTHO Bpeme. OArnefyBarbeTO Ha CUTE BUOOBM KYNTYpu € cybBeHLMOHMpPAHO of BAagaTa.
3emjogenumte naakaaT oApeneHU TaKcu (pasymeH M3HOC LITO Ce Pas/IMKyBa o, JoKaumja 4O JIoKauMja,
MCTO TaKa BO 3aBWMCHOCT 04, BUAOT Ha HaBOAHYBakb€); 3emjoaenunte nnakaat okony 3 geHapuv 3a m3 BoZa

83

- T - B



33 HaBogHyBarbe (BojaH AYPHEB, M3LUB, 27 ¢espyapu 2018 roauHa). Of BKynHata 3emjodescka
nosplmHa (8o 2012 roaunHa) ce HasogHyBaaT 128.000 xektapu (u3Bop: CeeTckM dakT Ha LIMA), wTto e 10%
O/, BKYMHATa 3eMjofe/ICKa NOBPLUMHA U PeYnCHU efHa TPETUHA og 0bpaboTansoTo 3emjuwTe. MaaHoT e ga
ce obesbepat okony 225.000 xa cucTteMcko HaBogHyBaHO 0bpaboTameo 3emjuwTte. [JoKONKy ce obesbeam
HaBOAHYBatbe, 3emjogenumTe Ke ce npedpnaT Ha KYATypW CO BUCOKa BpeaHOCT (Ha npumep, rposje).
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Cnuka 47: Mpernes, Ha 3eMjoAeNcTBOTO (3acageHa KyATypa BO Xa)

Okony 50-60% of, HaBOAHYBaHETO € CO KOPUCTEHE Ha CUCTEMOT 3a 6pasam, a OCTAaTOKOT CO HAaBOLHYBaHe
Karnka Mo Kamnka u npckaskn. HaBogHyBaHeTO € rMaBHO 0Z NOBPLUMHCKM BOAM, @ noman yaen og 10-20% e
of noazemHuTe Boan. O HeogaMHa OCHOBAHM Ce M 33apyrv 3a HaBOAHYBake KoM ro aobwuie cuctemor 3a
HaBOZHyBatbe (becnnaTHo) u Npeasuaene Tpolwouy 3a paboTa M ofapKyBake (camu cu ja npecmeTyBaaT
TapudaTa). OBa e ypeaeHo BO HOBMOT 3aKOH 33 BOAM.

4.2. PubapcrsBo 1 aKBaKyATypa

MakegoHunja Bo 2007 roauHa umawe 700 6apu pubHuum (PAO, puba, npodun Ha 3emja), Kowu
npounsseaysaaT 800 ToHM pnba CO XKMBa TeXKMHA 32 YOBEYKA UCXpaHa M 381 TOHM 3a fObOMTOYHA XpaHa M
LPYrM HAMEHMU.

MoKpaj NnpupogHUTE pMbu-KUBEaMLLITa, aKBA-KYATypaTa e AeTa/IHO UCMUTaHA BO W3BELUTAjOT ,,3arpo3eHun
BUOOBU pubM Bo BanKaHcKMTe pekn” og Bajc C, Anoctony A, utH. Bo 2018 roamHa (“Endangered Fish
Species in Balkan Rivers” by Weiss S, Apostolou A, etc. in 2018). Bo oBa UCTpa)KyBake YTBPAEHO € BUCOKO
HMBO Ha XMAPOEHepruja 1 NnaHupaHa xuapoeHeprujas,

14 Ha npumep: BpeTeHap (Zingel balcanicus) e nepunaHa puba eHaemnuHa Bo MakeoHuja, HaBeaeHa Bo Kottelat & Freyhof (2007)
04, cpeaHVOT Bapaap v HejauHaTta npuToKa Tpecka. 3abenexaHo e AeKka BUA0BUTE MOXe Aa ncyesHat. ApcoBcKa 1 cop., (2014) ro
npvjasuja 0BOj BMA, O ropHaTa ApeHarka Ha Tpecka, o eaUHCTBEH Haoa BO pekaTa benuua, mana nputoka Ha Tpecka, Hag
pesepBoapoT. CnucokoT Ha IUCN Hema nogaToum 1 uma notpeba of axypupare; co ornes Ha 0Baa MHOry OrpaHuyeHa
amcTpmnbyumja n npeTnocTaBeHaTa YyBCTBMTENIHOCT HA MPOMEHM BO KMBEANULUITATA, CTaTyCOT ce Npernopayysa Aa ce
KaTeropmaunpa Kako KpUTUYHO 3arpo3eH.
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4.3. WHpycTpuja

MHAYCTPUCKMOT CEKTOpP rNaBHO e NoKpueH co o3sonn 3a NCK3. dossonute 3a MCK3-A rm nsgasa camoto
MuHuctepcteoto; Co UCK3-b onwTtnHuTe nocranysaat ampektHo. Osue nogatoum ogn MCK3-B He ce
cekoraw gocrtanHu Bo MuHuctepcteoTo. MNoKpaj Toa, nogatouuTe o4 UHAYCTPUMUTE WTO He ce ondaTeHun co
NCK3 nogaTtoumnTe 3a KOPMCTEHETO Ha BOAATA BOOMLUTO HE Ce IeCHO AOCTaMNHM.

Hekou knyuHu durypu ce gagenu Bo Tabenata nogony (Cnuka 48).

O6em Ha upneHa U ucnopayaHa soga (8o 000m3)
ConctBeHM BOA0OCHabayBaka JaBHa
MospLinHCKa BOAA KOMMNaHwuja
MopzemHn Kypcesu 3a BOAO-
fognHa BrynHO BOAM N3Bopun Ha BOAaA Pesepsoapu E3epa cHabayBamke Lpyro
2011 5,869,979 55,265 480,396 | 5,061,935 52,171 | 220,212 203,126 | 233,093
2012 5,006,246 65,293 147,494 | 2,639,871 1,901,038 | 252,549 102,695 5,901
2013 2,537,780 25,504 539,968 959,418 1,012,888 2 354,580 2,288
2014 3,427,825 17,606 | 1,654,162 481,822 1,010,409 | 263,827 32,283 2,819
2015 4,282,042 3,920 217,847 | 1,278,812 812,725 8,112 32,461 1,363

Cnuka 48: Mperneg, Ha upnere Ha BoAa (JpKaBeH 3aBog, 3a CTaTUCTUKA)

4.4. XuppoeHepruja®®

Bo cornacHoct co uneH 146 oa 3aKOHOT 3a eHepreTuka, Bnagata Ha Penybanka MakegoHuja, Ha cegHMUaTa
ofip*kaHa Bo HoemBpu 2015 rogmHa, ro yceon HauMoHasnHMOT akKUMOHMOT NaaH 3a 06HOBAMBA eHepruja Ha
MakegoHuja go 2025 roauHa co Bu3uja ao 2030 roamnHa (HAMOE).

Bo noarotoBkute 3a TpaHCMOHMpake U CNpoBeAyBatbe Ha 3aKOHOAABCTBOTO Ha EY 3a Crparteruwjata 3a
obHoBMBa eHepruja (COE) BO HaUMOHAHOTO 3aKOHOA4ABCTBO, raBHaTa uen Ha HAMOE 6ewe aa obesbean
nHbopmaumm 3a noteHuunjanoT Ha COE n TeXHUYKM U KOMepLMjaHO OCTBap/IMBaTa eKkcnnoataumja Ha COE
BO 3eMjaTa, BKIYYMUTENHO M CTPATernja Ha 3emjaTa 3a MOCTUrHyBakbe Ha HMBHATa NpeanoxKeHa uen o 21%
COE po 2020 roguHa. HAMNOE pasa nperneg Ha onuuuTe 3a Kopucterbe Ha COE BO 3emjaTa, KPaToOK ONKUC Ha
€/1eKTPOEHEePreTCKMOT CUCTEM W HEroBMOT KanauuTteT 3a ancopnumuja Ha COE, aHanu3a Ha BAWjaHMETO Ha
COE Bp3 eneKkTpUYHMOT CUCTEM, CTPYKTypaTa Ha NoBaacTeHUTe Tapudu U MexaHu3muTe 3a GUHaHCMpare
Ha NoB/ACTEHUTE TapudK, 3aKOHOLABCTBOTO Ha EY nosp3aHo co COE M npaBHaTa M MHCTUTYLMOHAIHATA
pamKa 3a COE Bo Penybnanka MaKkenoHuja.

Co uen ga rv NoCTUrHe CBOUTE LLeSIM BO eNEeKTPOEHEPTEeTCKMOT cekTop, Penybanka MakegoHuja nnaHupa aa
WHCTanMpa [onoJiHUTeNHU 767 meraBaT (meraBaTu) HOB KamauuTeT 3a NPOM3BOACTBO Ha XUApOeHepruja,
oKony 260 meraBaTM BeTEpPHW eneKTpaHu, 25 meraBaTM HoOBa LUeHTpana 3a 6uomaca, 68 merasatu
KanauuTeT conapHa eHepruja u 10 MW reotepmanHa eHeprumja go 2030 roaunHa.

Cnuka 49 (nopony) AaBa NPoOLEHKa Ha PacnooXAUBUOT NOTEHLMja Ha 3emjaTa 3a CeKoja TeXHoornja Bo
cknon Ha COE Bo nepuogot 2012-2020 roamHa. Cnopea 1 n 2 M3BewTaj 3a HanpegoK 3a npomoumja m

15 HaBepeHo oa;: Regional Strategy for Sustainable Hydropower in the Western Balkans;
EuropeAid/131160/C/SER/MULTI/3C (Draft Version).
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ynoTpeba Ha eHepruja o 06HOBANBM M3BOPU, OCTBApPEHUTE AOCTUIHYBaka BO NOTpolwyBsaykaTa Ha COE ce
cnopeayBaat co npoueHeTnoT noTeHunjan 3a COE (Cnnka 49 n Cnnka 50). MefyTtoa, Kako wto HAMOE 6ewe
objaBeH nogouHa, Bo HoemBpu 2015 roguHa, Toj He cogpXu (NnaHMpaHu) nogatoum 3a 2012 mn 2013

roguHa.
MpoueHka Ha | sHPP HPP PV Betep- LiBpcTa buorac
noteHuujanor 3a OME-E | (<10 MW) | (>10 MW) Ha 6uomac
Bo MakKkepoHuja, 2009- KOMHO a
2020
(2014) 0 1,522 14 71 0 0
(2015) 243 1,355 25 96 0 21
(2016) 293 1,355 27 96 0 42
(2017) 347 1,355 29 110 0 49
(2018) 393 1,355 31 110 5 49
2019 439 1,385 33 110 12 49
2020 480 1,355 36 110 25 56
Cnwuka 49: NoTteHumjan 3a o6HOBAMBaA eHepruja
The former Yugoslav Republic of Macedonia -
planned and realised RES-E share
30%
25% 21,9% — -
19,6% [ |
18,4% EE
20% - 17,0% Akt -
®
®

15%

10%
5%
0%

2012 2013 2014 2015 2016 2017 2018 2019 2020
sHHP mHPP PV Wind-onshore M Solid biomass MBBiogas @ Realised

Cnuka 50: NnaHupaHa n peannsunpaHa o6HOBMBaA eHepruja

4.5. BopocHabaysarbe 1 ucnywiTarke BOAA

CNMYHO Ha NpeTXo4HWMOT CTaB, BOAOCHabayBareTo M ucnywTarweTo Boaa of MCK3-A ce nokpueHu ogf
MuHuctepcteoto (MMCMM) M Ha TOj HaYyMH ce UEHTPaAM3MpaHu. 3a cuTe ApYyrM UHAYCTPMM NocTojaT
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‘Ha acquis BoO 0bnacta Ha KBanMTeTOT Ha BoAaTa

HegocTaToumM Ha nogatoun. Hekon nogatoum moxe aa ce Hajaat Bo lMornasje 4.1.2 YnpasyBare CO BOAMU
B0 ,,BTOp HauMoOHaneH aKUMOHEH NAaH 3a XUBOTHa cpeauHa 2006 (MMKCHMIM, 2007), HO UCTO TaKa U BO
https.//www.thegef.orqg/sites/default/files/ncsa-

documents/Second NEAP, en, finalen dokument za pecatenje,juni 2007.pdf.

4.6. 3awTuTa og nonnasu

Llenta Ha [OupeKktnsata Ha EY 2007/60/E3 3a npoueHKa v ynpasyBarbe CO PU3UKOT of nonnasu (T.H.
[unpekTvBa 3a noniasu) e Aa ce HamanaT WTeTHUTe edeKTM of MOMNJaBuTe BP3 34paBjeTo Ha fyfeTo,
*KMBOTHATa CpeaMHa, KyJATYPHOTO HAC/NeACTBO M EKOHOMCKUTE aKTUBHOCTU.

JvpekTneaTta 3a nonnasu He e NoA Kanata Ha PamkoBHAaTa AMpeKTMBA 33 BOAA M Ce CMeTa 3a efHa of
OVPEKTUBUTE KepKK (Ha NpuMmep, Nopagy Hej3MHOTO B/MjaHWE BP3 KBAJIMTETOT M KBAHTUTETOT Ha BoAaTa).
Kako 1 ga e, rn cnegym noseke MM NOMasiKy UCTUTE JIOTMYKU U NPaAKTUYHKU YeKopu Kako PAB: (OnacHocT og,
nonnasu) MNpoueHka - Llenn Ha *KnBoTHaTa cpegmHa - Nporpama Ha MepKu.

3a pa ce 3aWTUTAT NaBHO YOBEYKUTE CYLITECTBA, HO M EKOHOMCKUTE aKTMBHOCTU Mefy ApyroTo, ce
npudakaaT oTcTanysarba o4 uenute Ha PAIB 1 Ha TOj HAUMH MOMKe [a ce Npe3emaT MEePKM 3a 3aliTuTa of,
nonsiaBu Ha pasnMyHKM HMBoa (Q50, Q100,...).

BTopuoT HauuoHaneH akuMOHeH NaaH 3a KMBOTHa cpeauHa (HMXC) Beke ro ondaka npawakeTo 3a
CUCTEMM 3a 3alUTMTa o4 NOomMaaBuM Kako WTo e HasegeHo nogony (Error! Reference source not found.):

Cucmemu 3a 3aumuma 00 ronaasu

MonnasuTe Npean3BUKYBaaT MHOTY Npobaemu M ro oWTeTyBaaT 3eMjoAe/ICKOTO
3emjuwte, MHOPACTPYKTypaTa, MHAYCTPUCKUTE KanauuTetn, Kykute WTH. OBue
npobaemu ce HarnaceHn co HeMCnpPaBHU CUCTEMM 33 O4BOLHYBaE, HEAOBOHMU
CTPYKTYpM 3a 3aliTUTa OZ, MOMJIaBM M HEeAOBO/HA KOHTPO/A Ha epo3ujata Ha
FTOPHUOT AeN Of, PEKUTE U NopojHMLMTe. locTojaT ronemu cUcTeMu 3a KOHTpoa
Ha nonnaeu 3a 3aWTUTA Ha cnegHmee obnactu: Ckonje, MenaroHunja, CTpymuua n
Crtpyra.

Cuctemnte 3a 04BOJAHYBake LITO OTMNYLWITAaaT BUCOKM HMBOA HA NOA3EMHU BOAM
KOHTPO/IMpaaT BKynHa nospwuHa o 82.195 xa (okony 11% op Teputopwmjata).
MoOMeHTaNHMOT CTaTyC Ha APEHAXKHWUTE CUCTEMU He e 3a[0BOUTENEH HUTY BO
OAHOC Ha NPUMAYUTE; HUTY KOH Apyra ApPeHarkHa mMpeXKa CO CBOMTEe KanauuTeTu
HATY BO OAHOC Ha JAeTasHaTa KaHa/lcKa Mpexa. 3aTtoa, uma notpeba opf
nofobpeHn HMBOA Ha OApP’KyBarbe 3a PEKOHCTPYKUMja U pexabuauTtauumja Ha
NOCTOjHUTE ApPEeHaXHW CMCTeMM M 3a 3aBpLUIyBarbe Ha u3rpagbarta Ha geTanHata
OPEeHaXKHa mpea.

Hema nogatoun 3a KO/IMYMHATA U KBaAJZIMTETOT Ha WUCNyWTeHaTa BO4Aa O
cucremuTe.

Cnwuka 51: Bropuot XAMNOE, 2006 (MMCMM, 2007, cTp. 34)
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4.7. TpaHcnopTt

Bo cerawHaTta cuTyaumja TpaHCNOPTOT He e nNpobaem 3a Bapaap v HerosuTe NoA-CAMBHM nogpadja. Mma
CaMo peKpeaTMBEH TPAHCNOPT, Ha MNP. BO KakbOHOT MaTKa, TaKa WTO EKOHOMCKOTO 3Hayere € HUCKO; UCTO
TaKa, UMa MHOTY OTPaHUYEHO B/IMjaHME BP3 €KO-CUCTEMOT.

5. MOHUTOPUHT

Co uen pa ce gedurHMpa cocTojbaTa Ha BOAHOTO TE/I0 Ha KOe Ce BPLWM MOHUTOPUHT, ce NpaBu cnopeaba Ha
MmeperaTa A06MEeHN oA HAA30PHUMOT MOHUTOPUHT U/MAM MeperbaTa 0f, ONepaTUBHUOT MOHUTOPUHT CO
LennTe Ko ce NocTaBeHM 32 KOHKPETHOTO BOAHO Teso.

Kaj noBpLlUIMHCKUTE BOAHW Tena MOHUTOPUHIOT Tpeba Aa BKAYYM Meperbe Ha XeMUCKUTE, BUOoNOLWKKTE,
dU3NUYKO-XEMUCKUTE U xnapomopdonoWwKkMTe napameTpu. [logeka Kaj nogsemHuTe BOAHWM Tena
MOHUTOPUHTOT Tpeba Aa ondaTh Mepere Ha CYyNCTaHUMUTE U KOJIMYECTBOTO Ha BoAa (KBaHTUTET).

MOHUTOPUHIOT € K/YyYeH efieMeHT Of NoBeKe acnekTW BO MPOLEcoT Ha naaHuparbe. MOHWUTOPUHIOT ce
KopucTy 3a:

MpoBepKa Ha coobpasHOCTa;
OppenyBare 4ONTOPOYHUN TEHAEHUMU;
Mepetrse Ha epeKkTUTe 04 MEPKUTE;
Pa3pellyBarbe Ha HECUTYPHOCTUTE.

JloKaumjaTa Ha TOUKWUTE 33 MOHUTOPUHT Tpeba Aa ce focTasun ogaenHo Bo dopma Ha GML gatoteka (GML -
reorpadckn mapkupadkm jasuk); CIS ynatcteo (CIS — 3aegHuuKa cTpaTervja 3a umnaemeHTaymja) N° 35,
4.3.3. Nornasjeto 6 og Baudry et al., (2015a) ce ogHecyBa Ha 0BOj A&/, UCTO KAaKO U NIaHOT 328 MOHUTOPUHT
BO cornacHoct co PAB (PamkoBHaTa ampektvMBa 3a Boga) (Buijs, 2015) n npeanoroTt 3a nporpamarta 3a
MOHMUTOPUHT Ha MOBPLIMHCKK BoauM crnopen PAB (Buijs & Faulkner, 2015), Kako U TEXHUYKNOT OOKYMEHT
pa3BMEeH BO PaMKUTE HAa TBUHUHT NPOEKTOT.

5.1. TloBpwUHCKK BOAMU

Penybavnka MaKenoHuja paboTi Ha BOCMNOCTaBYBatbe HAa MpEXKa 3@ MOHMTOPWMHI BO coraacHoct co PAB.
MocToeykaTa mpexa 3a MOHUTOPUHT, RIMSYS, uma BKynHO 20 MOHUTOPWHTF CTaHULM, 04 Kou 17 ce HaofaaT
BO BapaapcKMoOT pedyeH cauB (gadeHo Ha cauka 52, nogony). MoHaTamy, BO paMKUTe Ha CTyamjata Ha
»,Ramboll“ EuropeAid/132108/D/SER/MK (Baudry et al., 2015), 6ea npeanoxeHu gononHutenHu 40
MOHWUTOPUHT CTaHULM KOU Ce HABEAEHW BO LOKYMEHTOT MPOU3Nes3eH of, MPOEKTOT 3a TeXHMYKA NMOMOL
,Mpepno3n 3a [lporpama 3a MOHUTOPUHI Ha NOBPLUMHCKUTE BOAM BO BaphapCKMOT peyeH cavMB BO
cornacHoct co PAB 2016-2021“ (Buijs & Faulkner, 2015). Co uen oBaa mpeska ga ctaHe coobpasHa co PAB
notpebHo e nocTeneHo [Ja ce MNPOWMPUM COFNACHO Mpennos3nTe HaBeAeHUM BO  CTygujaTa
EuropeAid/132108/D/SER/MK.

3a fia ce 0OBO3MOMKM OBa NOTPebHM Ce M3MEHU U JONONHYBAHa Ha 3aKOHOT 3a BOAM 33e4HO CO COOABETHUTE
NoA3aKOHCKM aKTW. JOMOAHWUTENHO, NOTPEBHO e 3HAYMUTEeNHO 3rofiemyBakbe Ha roAuWwHUOT byueT. UcTto
Taka Tpeba pa ce pewart npobnemute CO odpeaeHUTE OrpaHMuYyBakba Of, OPraHM3aUMCKM KapakTep
(HepocTaToOK Ha NepcoHan, anapaTtypa U CTPYYHOCT).
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Bo ctyamjata EuropeAid/132108/D/SER/MK ce paboTtelue Ha AennHeauuja Ha TMNO/AOrMjaTa Ha BOAHUTE
Tena BO BapaapckMOT cAMB, FNaBHO BP3 OCHOBA HA €EKOpPerMoHuTe HaBedeHM BO aHekcoT Xl opf
POB (13BewTaj o4 NPOEKTOT 3a TexHUYKa nomouw, HaupT u3BewTaj 3a TMnonoruja, gennHeaumja m GIS
OAaTOTEeKM Ha BoauTe Tena — PeyeH camB Ha peKaTta Bapaap u Penyb6anka MakegoHuja“; Baudry et al., 2015b;
MCTO TaKa BMAM AUCKyCKja BO aenot 2.1.2. Cenak, oBaa TMMOJIOMMja CE€ ywWwTe He e MoBp3aHa Cco
npegnoXxeHata mpexa 3a MOHUTOPWUHI. Tunonorujata Tpeba ga ce NoAroTBM WM 33 MHTEpPKanubpaumja.
CornacHo uHdopmaummTe gafeHN BO ABaTa HaBeAEeHW U3BELWTAM, MHAMKALM]ATa 33 TUNOBUTE BOAM KOM Cce
3acTaneHu Bo 17 onepaTtMBHM JIOKaLUMM 32 MOHUTOPUHT € aaaeHa Ha Error! Reference source not found..
Opf, uenokynHmMoT 6poj MAeHTUOUKYBaHM TUNOBM CaMO MOJIOBMHA Of, HMB Ce 3acTaneHu BO NOCTOEYKaTa
mpexa. Kaj Tmunosute HepocTacyBaaT cuTe TUMOBM HA MOmMaan BOoAHW Tena. E3epata BO pevyHUOT caus
BOOMLWTO He ce ondateHU. Bo pamkute Ha npegnoxenute 40 ONONHUTENHM NOKALMK MMA U TpU e3epa
WM aKyMynaLmmn, Kako u ogpeneH 6poj nomanm peyHu BOgHU Tena.

Co uen nagHaTa nporpama 3a MOHUTOPUHT Aa buae WTO e MOXKHO nofobpa n noedpukacHa, AafeHn ce
oApeneHun Npeasiosn Bo TEXHUYKMOT M3BELWTaj ,,Mpenopaku 3a nogobpyBake Ha CUCTEMOT 38 MOHUTOPUHT
Ha BoAM 1 naaH”. HajBaxKHMUTe Npenopaku ce HaBedeHW Noaoy:

e JlorMkaTa Koja cTou 3a4 M360pOT Ha MOCTOEUYKUTE U NPESNOKEHUTE NIOKALUN € [OKYMEHTUPAH Of
Buijs & Faulkner 2015. Cenak, HeonxoAHa € TMpPOLEHKA Ha OBWE JIOKauMW Of, acfeKT Ha
TMRnonorujata, coctojbaTa U nputucoumte. anm nma notpeba oz cMTe OBME NOKaLMM BO MpeXKaTa
3a Hag30peH U/nMan onepaTMBeH MOHUTOPUHT?

e Ce npenopayyBa MNPBO 4@ Ce Hanpasu NpuopuTETM3aUMja Ha JIOKauMuTe BP3 OcHoBa Ha (1)
MHOOPMaLMUTE KOW Ce AOCTanHW O MOCTOeYKaTa Mporpama 3a MOHWUTOPWHT, (2) penaTMBHOTO
B/IMjaHME Ha npuTucoumTe M 3) UTHaTa noTpeba of NoAaToLM NOPAAM OYEKYBAHOTO MAHUpPaHe
MEPKM, KaKo Ha npumep M3rpagbata Ha NPeuyncTuTenHu CTaHWuM 3a oTnagHu Boau. buaejkm Bo
MOMEHTOB He € A0CTamneH L,enoCceH Nonnc Ha NPUTUCOLUTE, BANjAHUETO HA NPUTMCOLMTE MOMKE Aa
Ce 3aCHOBa HAa CTAaTUCTUYKU MPOMEH/IMBM BPELHOCTM, KAaKO Ha MPMMEp: pacT Ha nonynaumjaTta,
KOpUCTEHE Ha 3eMjMLUTETO M MPUCYCTBO Ha TOYKECTM M3BOPM Ha 3aragysBarbe. Bp3 ocHoBa Ha
TaKkBaTa npuopwuTeTMsaumja, ce npenopadyyBa MOHUTOPUHIOT Aa Ce pacnpenenn Bo TPU rO4MHM,
3aMoYHyBajKkM 04 NOKaLMUTE CO Hajronem npuoputeT. Ha 0Boj HAaYMH COOABETHO Ke ce pacnpenenmu
M TOBApOT Ha NporpamaTa Bp3 OyLIETOT M YOBEYKUTE pecypcu.

e Of acneKkT Ha napameTpuTe KoM Tpeba Aa ce mepaT Co NPOorpamarta 3a MOHUTOPUHI U Ha[30pPEH
MOHWTOPUHT, SIOKaUMUTE MOXKe Aa ce noaenat Bo Tpu KaTeropuu: (1) npsaTta rpyna co Hajrosiem
npuoputeT ondaka NOKaUUKM Kafe LWTO BPWWM MOHUTOPWMHI Ha CUTE MapameTpu (XeMWUCKU U
€KOJ/IOWKKN) ceKoj uMKkayc Ha PAB BO TeKoT Ha egHa roamHa. (2) BTOpaTa KaTeropuja CoapKu
NIOKaUMKN Kage ce mepaT CUTE eKOJIOLIKM napameTpu, HO U camo m3bpaH 6poj Ha NPUOPUTETHM
CYNCTaHUMM U cneumdUyHM 3arayBaykM CyncTaHLMM BO TEKOT Ha efHa rogmvHa, CeKoj LMKAYC Ha
POB. Bo oBaa KaTeropuja M3bopoT Ha XEMWUCKUTE CYNCTaHLMM Ha KoM Ke ce BpLUN Mepere
HajMHOry 3aBUCK O, NPUCYTHUTE NpuTUcoum. Ha npumep, BO NOACIMBOBUTE Kade peyncu U ga
Hema 3eMjofefiCKM aKTMBHOCTK, BbecnpeameTHO € Aa ce BPLIM MOHUTOPUHT Ha nectuuman. (3)
TpeTaTa rpyna npeTcTaByBa MpeceKk Ha JoKauuuTe o4 Apyrute ABe rpynu, BO Kou ¢u3M4YKO-
XEMUCKUTE MapameTpu ce mepaT BO PeLOBHM MHTEPBaAW (Np. Ha CeKoM 3 meceLm), KaKo HauuH 3a
paHo NpeaynpenyBar-e.
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He ﬂaﬂaumenﬁe 3 ecbeKTMBHa W

Ha acqws B8O OGI’I&GTETHG KBanuUTeToT Ha BoAaTa .

Hydrometeorological Institute
“ Republic of Macedonia

RIMSYS in Republic of Macedonia
® RIMSYS Stations

1. Radusha - Vardar (63035 )
2. St Bogorodica - Treska ( 63508 )
3. Border - Lepenec ( 63135 )

12. Brod - Eleshka (63875 )

13, Skochi Vir - Cma Reia ( 63206 )
14, Paliwra - Cma Reda (63308 )
15. D Kapia - Vardar (83080 )

16. Gevgelja - Vardar (63090 )

17, Nowvo Selo - Strumica ( 64807 )
18 Shplle - Cn Drim (60030 )

19. Boshkov Most - Radka ( 60909 |
20, Bashino Selo - Vardar (63060 )

Proposed additional water quality
(surveillance) monitoring sites
& river

@ lake/reservoir

RAMF JLL

Bl
——————
Ordive

rhie
s

Cnuka 52: Mpernep, Ha Npea/IoKeHN I0KaLMKM 3a 3emMatbe NPUMEPOLM Of, NOBPLIMHCKA BoAa BO Bapaapckuot peueH cams, 2016-
2021

KnyyHata Hapgrpagba Ha mpekaTa 33 MOHMTOPUHT Ha KBa/JMTETOT Ha MOBPLIMHCKM BOAM ce
pononHutenHute 40 TOUYKKM, KOW T1aBHO Ke Ce KOpMCTaT 3a HaA30PEH MOHWTOPMHT, CO Uen epuKkacHo u
edeKTMBHO fa ce gu3ajHMpaaT UAHUTE NPOrpammn 3a MOHUTOPUHT. HEKOAIKY 04, 57-Te NoKauMM MOXKe Aa ce
KOPWCTaT M 32 APYrU LLe M Ha MOHUTOPWHF, Ha Np. 3a [JMpeKT1BaTa 3a HUTPaTK.

bp° | Jlokanmja Ha | Ume Ha nmpoToKa Tun Ha pexa
3eMame MPUMEPOK
1 | Pagyma Bapnap LMCH
2 | Cs. boropoawuia Tpecka LMCH
3 | I'pannia Jlenenen MMSH
4 | bapnoBiu JleneHery MMSH
5 | Taop Bapnap VLSE
6 | [lenunue [Tuuma MMSE
7 | TpHOBenI Kpusa Peka MMSE
8 | Karmanoscka bama [Tunma LMSE
9 | Horaesmu Bapnap VLSE
10 | Jloanu bansan Bperamauna LMSE
11 | Y6oro Bperannuna LMSE
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12 | bpon Enemxka MMSH
13 | Ckouu Bup [pHa Peka LMSH
14 | Tlanukypa I{pHa Peka LLSH
15 | Jlemup Kanuja Bapnap VLSE
16 | I'eBrenmja Bapnap VLSE
20 | bamuno Ceno Bapnap VLSE

CnuKa 53: MOHUTOPUHT CTaHMLM KoU ce Bo QyHKUM]a

Tabena co 17 noKaumMm Ha MOHUTOPUHT CTaHMLM KOW ce BO GYHKLMja BO CIMBOT, CO MPMKA3 Ha NPUTOKATA U
TMMNOT Ha BoZa BO peKkaTa. bpoeBuTte ce noBp3aHu co KapTtaTta (CanKka 52). He ce npeTctaBeHn 5 Tvna Ha
pPeYHN BOAHM TeNa, BKAYYMTESHO U CUTE TMNOBM Ha e3epa. OBaa Tabena 6M Mmorkena Aa ce Npowwmpu co
AononHuTenHute 40 nokaumum npeasoxeHu Bo ctyaujata EuropeAid/132108/D/SER/MK (Cnnka 52), 3a ga
ce NpuKarke nofobpyBarbe Ha NOKPUEHOCTA HA TUMOBUTE BOAHM Tena NPM3HAEHM COFACcHO TMNOorMjaTa.

5.1.1. MOHWUTOPUHI Ha XeMMUCKU NapameTpu

Cnopeg P[B, nBe rpynu XeMUCKM COeAMHEHMja Ce BKAYYeHM BO AedUHUpParbeTo Ha A06PUOT KBANUTET,
OZHOCHO MpuopuTeTHUTE cyncTaHumu (PS) U cneumduyHMTe 3aragyBaykum CynctaHumu. NpuoputeTHUTE
CYNCTaHUMM Ce jacHO MAEHTUPUMKYBAHM WM ja peduHMpaaT xXemmckaTa cocTojba npeky crnopegba Ha
KOHLEHTpALMMTE CO CTaHAAPANTE 33 KBA/IMTET Ha KMBOTHaATa cpeamHa (EQS), BocnoctaseHu og, EBponcKaTta
Komucuja.

KNAyyHOTO npaliarbe BO KOHTEKCT Ha aHanusata Ha nputucouutTe W BAMjaHMjaTa e u36opoT Ha
cneunduUHUTE 3aragysadku cynctaHumm (gen oa aobparta ekosiowKa coctojb6a) 3apagm WTO Mopa Aa ce
cobepaTt nogatoum 3a NpUTUCOLMUTE CO LeN Aa Ce MPOLEHM AaaN NOCTOojaT BiMjaHM]ja BP3 pas/iMyHMTE BOAHU
Tena BO pedyHnoT cams (nogpadje). CneumduyHnTe 3aragyBayku CymncTaHUMW CE XEMUKAIUWUTE KOWU ce
MCMyLWTaaT BO MOBPLIMHCKMTE WAM NOA3EMHUTE BOAM BO 3HAUYUTENHW KOAMYMHW. Tue npercrasysaar
AONO/IHEHUE Ha NPUOPUTETHUTE M MPUOPUTETHUTE OMACHW CYMNCTaHLMUN KOU ce ondaTeHM CO MOHUTOPUHIOT
Ha XeMUCKUTE napameTpu.

CraHgapauTte 3a MPUOPUTETHUTE CYNCTaHUMU U MPUOPUTETHUTE OMACHM CYyNCTaHUMM TU YTBPAYBA
Esponckata Komucuja, pogeka ctaHgapaute 3a cneunduyHuTe 3aragyBayku CyncTaHuuuM rv yTBpayBaaT
camuTe 3eMju YneHKu. NpeoaHuTe CTaHOapAM 3a KBa/JUTET Ha »KMBOTHaTa cpeaunHa (EQS) ce BKAyYeHU BO
Ypenbata 3a Knacudukaumja Ha NOBPLUMHCKM BOAM, €feH Of, MNOA33AKOHCKUTE aKTU BO PAMKUTE Ha
MaKeOoHCKMOT 3aKoH 3a Boau®® 1 ondakaat noseke o, 200 XeMUCKK CyncTaHUmMK, a ypeabata Ke cTanu Ha
cuna Ha 1 janyapu 2019. Cenak, ce 3abenexxyBa aeka ogpeaeH 6poj oa osme npeoaHn EQS BpeaHocTH 3a
NPUOPUTETHUTE CYNCTaHLMM He ce coBnafaaT co EQS BpeaHocTUTe yTBpAEHM 04 EBponckaTa Komucuja. Ce
npenopadvysa oBue ABe KaTteropuun Ha EQS BpegHOCTM Aa ce crnojaT BO e4Ha /INCTA, Kage LWTO AncTata oj,
POB ke 6upe Bogeyka. OcBeH Toa, HAMECTO Aa Ce YTBPAYBaaT CTaHAAPAM 33 KBAJIMTET Ha KMBOTHATA
cpegmHa nNpeky nUctTpaxkysarba Bo MaKezoHMja, NpenopayimMBo e Aa Ce yCBOojaT CTaHAAPANTE 3a KBaAMTET Ha
KMBOTHaTa CpeAnHa 04 3eMjuUTe YeHKN Ha EY.

16 perynatusa 3a kKnacuduKaLmja Ha Boaun. Cny:k6eH BecHUK Ha Peny6avka MakegoHwja N° 18-99
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[JeTanHnoT onmc Ha npouecoT 3a M3bop Ha cneundUyHUTE 3aragyBayku CyncTaHUMW e AafeH Bo
CIS pokymenToT N° 3%, BaxHO e pa ce 3Hae fAeKka n3bopoT Ha cneunpuyHMTe 3arafyBayuku CyncTaHUUm
e4HOCTaBHO Ce coBnafa CO WMHBEHTApPOT Ha MPUTMCOLM T.e. 3aragyBayku CynctaHuuMuM Bo ¢dasaTa Ha
onepaTMBEH MOHWTOPMHI. 3aTOa NpenopavyBamMe ga Ce cnegaT YeKopuTe M NPEenopakute AafeHu BO
naparpad 2.2.3.2 ,0nepaTMBeH MOHUTOPUHT” 0g4, , TEXHUYKMOT U3BewWTaj: , Mpenopakn 3a nogobpysare Ha
CMUCTEMOT 338 MOHWUTOPUHI Ha BOAM WM NnaH” co uen Aa ce yTBpAM COOABETHA /INCTA HA MPUOPUTETHU
cynctaHumu. MNokpaj Toa, AMctata o4 > 150 4ONOAHUTENHM CyNCcTaHLMM (MOKPaj NPUOPUTETHUTE CYNCTaHLUMK)
KoM ce cnomeHaTu Bo YpeabaTta 3a KnacuduKaumja Ha NOBPLUMHCKM BOAM MOMKE A3 CE MCKOPUCTU KAKO
noYyeTHa TOYKA, HE3aBUCHO A0 CyncTaHUumMTe Kom 6ea naeHTMOMKYBaHM KaKo BaXKHU NPU U3roTByBaHETO Ha
MnaHoOT 3a ynpasyBame cO peyHUOT cnns bperanHuua. CnoMeHaTUOT TEXHUYKU U3BELUTAj COAPKMU ANCTA Ha
CYNCTaHLMM Ha KOW Ke ce BPLLIM MOHUTOPUHT BO C/Iy4aj Aa NOCTOjaT oAapeaeHn NPUTUCOLM.

MomeHmanHa cocmojba co XeMucKkuom MoHUMOPUH2

Bo nornea Ha xemucKaTta coctojba (NpUoPUTETHUTE CYMNCTaHUMKU U MPUOPUTETHUTE OMNACHU CYNCTaHUUK) K
apyrute cneuMduyHM  3arafyBaykM  CyNCTaHUMM KOWM chafaaT BO eKoJoWKaTa coctojba, camo
NPUOPUTETHUTE CYNCTaHUMMN KagMUYM, HUKEN U 0N0BO U HEKOAIKY Apyrn meTanu (Fe, Mn, Zn, Cr, Co, Cu) Bo
MOMEHTOB Ce mepaT pefoBHO BO 17 GYHKUMOHA/HM MOHUTOPUHI CTaHMUM Of, CTpaHa Ha YnpasaTta 3a
XMAPOMETEOPONOLWHKM paboTn (YXMP), 3aegHO co XxemMMcKa MoTpolyBayka Ha Kucaopog (COD). MNopaaum
HeJO0CTaTOKOT Ha coofBeTHa nabopaTopucka onpema, NOTPOLIHM MATEPMjaau, KaKo U eKcnepTusa, BO
MOMEHTOB HE € MOYKHO A3 Ce MepaT KOHUEHTpaLMUTe Ha Apyrn coeanHeHuja. OBa ocobeHo HeaocTacysa
33 OpraHCKUTe 3arayBayku CyncTaHuuu. He ce npeasuayBa fAeKa BO 6/AMCKa MAHWHA onpemaTta Kako U
CTPYYHMOT Kafap Ke BMAaT Ha TaKBO HMBO 33 Aa Ce OYEeKyBa aHA/M3MpParbe Ha NPUOPUTETHU CYNCTAHLUK
n/van cneumduyHM 3aragyBayku cynctaHumu. [okpaj Toa, ApyruTte nabopatopum Bo MakenoHwuja,
OP’KaBHU M NPUBATHU, BO MOMEHTOB He Ce OMpPeMEHU Aa 'M aHaAn3MpaaT OBUE COeAUHEHU]ja Ha HUBO Koe
r'M ucnonHyea bapamata og P[B, kKako wTto geTtanHo objacHeto Bo CIS gokymeHToT N° 19. 3atoa, ce
npenopayyBa Aa Ce NpasBaT aHa/M3M Ha OBME COeAWHEHMja BO CTPaAHCTBO, KaKO LUTO € MpaBeHOo npwu
noarotoBkata Ha naHOT 3a ynpaByBakbe CO PeYHUMOT CAMB Ha bperanHuua. buaejkm osue aHanusm ce
NPUANYHO CKanu, noTpebeH e 3HaunTeNHO norosiem ByueT 3a Aa ce UCMONHAT OBMe 3aga4n. Mpu nsbopot
Ha HajcooABeTHUTE MeToaM 33 aHanu3a u nabopatopuja Tpeba Aa KOpUCTAT UCKYCTBATa Of, MPOEKTOT
BperanHuua.

N3mepeHnTe KOHLEHTPAUMM Ha MeTanun Cce JafeHM Ha CAuKa 54, Koja JaBa MpPOCEeYHM KOHUEHTpaLUu Ha
HEKOM 0f, OBME MapameTpu, NO aHaAM3a Ha MHPOPMaLMUTE KaKo efMHUYEH CeT NoAaTouM Ha roguLiHO
HMBO 3a nepuogoT 2010-2013 n 2014-2017. NogaTtounte o4 NPBMOT Nepuos 6ea pasrnesaHun Bo cTyaujaTa
EuropeAid/132108/D/SER/MK, cornacHo craHgapauTe BO HaupTt Ypegbata 3a KnacuduKaumja Ha
NOBPLUMHCKN BOAHM Tena. [ofafeHn W pasrnenyBaHM Ce U NMOHOBM MOZATOUM CO Len Aa Ce NpUKaxkaT
NPOMEHUTE BO XeMMUCKaTa cocTojba.

5.1.2. MOHUTOPUHT Ha 6MONOLIKKN NapameTpu

Bo momeHTOB (npes oKony 2 rognHu), eKONOWKN MOHUTOPUHT cornacHo 6aparbaTta Ha PAB ce cnposeaysa
Ha HEKOJIKYy NoKauun Bo BapaapcKMOT peyeH CAMB Of acmnekT Ha GpUTONNAHKTOH, GUTOBEHTOC N BEeHTO3HM
6e3pbeTHULM. BO NpeTxogHUTe roAMHM, MOHUTOPUHIOT He 6Ma BO cornacHocT co bapakbata Ha PZB, Ho ce
BPLUEN M KOPUCTEN 3a NPecmeTKa Ha canpobeH MHAeKc. Bo 17 cTaHMUM 33 MOHWUTOPUHT Ha KBanWUTeT Ha

17 €IS ynatcTea N° 3 AHanM3a Ha NPUTUCOLM 1 BAMjaHUja
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BOAA Ce mepu M BMoJoLKaTa MOTpoLyBaYyKka Ha Kucaopog (BOD), Ho He M xnopodun. Bo esepata Kou
cnafaaT Bo PeyHWOT cAuB Bapgap He ce BpWM OMOMIOWKM MOHUTOPUHI, HUTY MaK AOMOJHUTENEH
MOHUTOPUHT HA PU3MYKO — XEMUCKMTE NapameTpu.

I'Ipe,u,narame Aa ce aoaaae XJ'IOpOd)VU'IOT Ha /IUCTAaTa Ha NMapameTpn KoOu ce ncnntyBaat BO CTaHUUUTE 3a
MOHUTOPUHTI Ha KBAJIMTETOT Ha BOAATa.

Bo nornes Ha AONONHUTENHUTE XMAPOXEMWUCKM NapameTpu, npegnarame Aa ce KOpPUCTaT NOCTOeYKuTe
nogatoun on YXMP u npoueHkata og Ramboll (EuropeAid/132108/D/SER/MK) cornacHo ypeabata 3a
KnacndpuKaumja Ha NOBPLUMHCKUTE BOAHM Tea CO MPOCEYHUTE KOHUEHTpauum Bo nepuogot 2010-2013, Ha
KOW Cce 3aCHOBa OBaa MNpPOLUEHKa, U Aa ce goAaje CANYHa NpPoueHKa BP3 OCHOBA Ha AOCTanHUTe nogatouum
oA YXMP 3a 2014-2017, 3a ga ce aage noHoBa NPOLEHKa Kako 1 aa ce 3abenexat npomeHute. OBa moxe
[a ce HanpaBu 1 3a XeMUCKUTe NnapameTpu Bo naparpad 5.1.2 (suam excel aatoteKa; civka 54 nogony).

DO (02) BOD NH4
Bp. | Jlokauuja na 2010 [ 2014 | § | 2010 | 2014 | E 2010 | 2014 [ &
3eMame - - E - - E - - qg’
npHMeponH 2013 | 2017 é 2013 | 2017 ;.. 2013 | 2017 é_
1 | Pagyma 949 [868 |- 382 419 | - 012 017 | -
2 | Cs. Boropomuua 10,28 | 6,74 | - 307 [233 | + 004 014 | -
3 | I'panuma 941 [844 |- 435 424 | + 028 032 | -
4 | Bapnosuu 838 [840 |- 429 1409 | + 028 025 |+
5 | Taop 437 [231 |- 484 1414 | + 039 [070 | -
6 | Henunue 8,85 [810 |- 1,78 [218 | - 0,03 003 |+
7 | Tpuosen 9,18 [869 |- 250 [228 | + 0,06 |004 |+
8 | Kamnanoscka bama | 7,68 7,65 - 3,53 2,81 + 0,17 | 0,14 +
9 | Horaesuu 6,64 [618 |- 527 [429 | + 019 019 |+
10 | Monun Bansan 841 [856 |+| [326 [246 | + 0,08 014 | -
11 | Y6oro 757 742 |- 312 [253 | + 0,08 |008 |+
12 | Bpoxn 7,34 865 |- 309 [274 [ + 014 004 |+
13 | Cxoun Bup EARE - | (339 (431 | - 085 | 1,05 | -
14 | Manukypa 835 [690 |- 271 [ 257 [ + 0,05 | 0,06 | -
15 | Jemup Kanuja 724 683 |- 356 [343 | + 0,09 007 |+
16 | I'eBrenuja 788 | 766 |- 306 [311 | - 0,06 | 0,07 | -
| 20 | bammno Ceno 1773 1698 |-] |55 |49 | + ] [031 [033 | - |

Cnwuka 54: MpoueHka Ha cocTojbaTta

5.1.3. MOHMTOPUHTI Ha XMAPOMOPDONOLLKM NAapameTpm

Kako WTo e npuKkaxaHo, oBoj naH He ja MOKpMBa NowMpoKaTa noTpeba Ha NocToeuykata HauMOHaNHA
MpeXKa 33 MOHWUTOPMHT Ha XWUAPOMETPMUYKM napameTpu. LITo ce ogHecyBa Ao cocTojbata Ha PAB
KOMMOHEHTWUTE, OCHOBHATa NPETMNOCTaBKaTa € [eKa e/IeMEHTUTE Ha EKOJ/IOWKMOT MPOTOK, PEKMMOT Ha
NPOTOKOT N XMAPOMOPGDONOLWKNTE Meperba 3a HajronemmnoT 6poj BoAgHM Tena BO KaTeropujaTa ,,U3N0MKeHM
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Ha PM3UK" MOKaT BO OCHOBA A3 Ce MCMNOJIHAT CO UCTOPUCKATa HauMoHanHa mpexa (okony 40 McTopuckn
CTaHWMLM), aKO e LUeNnocHo Bo dyHKUMja.

Cenak BO MHOry c/lyyau, ,MOCTaBeEHUTE” CTaHWLM Ce HaaBop o4 ynoTpeba uam ce co cepMo3HO HamaseHa
GYHKLMOHANHOCT M He ce COOABETHM 3a OoBaa HameHa. Kako nocneauvua Ha oBa, CO Len Aa ce passujart
Mepera Ha eKOJIOLWKM NPOTOK U pedepeHTU YCNoBM Ha Npumep (3a NPUPOAHU U CUSTHO U3MEHETU BOLHMU
Tena) moxkebu e Heonxo4HO MOBTOPHO Aa ce cTaBaT BO $yHKUMja ogpeneH 6poj Ha UCTOPUCKU CTaHMLM
OHaMy Kage LITO BO MOMEHTOB MMa 3HayuUTeieH HeAO0CTaTOK Ha NogaTouM U Kaje LWTO BepojaTHO BOAHUTE
Tesla HU3BOAHO MMaaT 3HAUUTENIEH PU3KK Of, HEUCNOJ/IHYBatbe Ha AobpaTta coctojba uam noteHumjan.

Cnuka 55 pgasa npernes Ha 18 npMopuUTETHU CTaHULUM MAEHTUPUKYBAHU 3a Caedere Ha MPOTOKOT CamMo BO
KOHTEKCT Ha PamMKOBHaTa AMPEKTMBA 33 BOAM CO LLen Aa ce NoTBpAM cocTojbaTa Ha BOAHUTE Tesla HU3BOAHO.
HemareTo KOpUCHM NOAATOLLM 33 MPOTOKOT 04, OBME JIOKAUMKM Ke 3HauM AeKa cocTojbaTta uam noteHumnjanot
Ha BOAHOTO TeNI0 HajBEPOjaTHO HE MOXKe COOABETHO Aa ce AeduHMpa M NporpamaTa Ha MepKkM Hema Aa
buae TouHO dopmynnpaHa 3a oBMe NOAC/IUBOBY.

Bo Tabenarta ce uaeHTUPMKYBaHU ONepaTUBHUTE KPUTEPUYMM KOU BAKjaaT Ha eJIeMeHTUTe Ha cocTojbaTa Ha
BOAHOTO TeNO KoM 6M MoKene fa ce mepaT CO CTaHMUaTa. 3a Aa ce 3a0KpYXM OBa AaZeHu ce U Apyru
6UTHM PYHKLMM KOM BU ce mepene BO CTaHMUATa BO MOLIMPOKMOT KOHTEKCT Ha HaUMOHANHUTE BOAHM

pecypcu.

IMperJien Ha MpeNJIOKEHH JOKAIMH 32 XHIPOMEeTPUYKH MOHUTOPUHT Bo PCB (2016 — 2021)
Cranuna (ped. Crnopen | Pexa MomeHTaHA Baxnoct cmopen | JApyru ¢pyHkuuu
JICA cocTojoa PJIB
STOO0 bamuu Jlon Bapnap OTCTpaHeTa HP, HMWB, PL, | WR, FW, DW
gTOO Pagyra Bapnap aKTHUBHA E|II:3, HMWB, PL, | FW, DW, QV
gTOZ Makenoncku bpon Tpecka aKTHBHA (EQ'\:/ WR, FW, DW, QV
gTOZ Cs. boropouia Tpecka HCKJIy4eHA HP, HMWB, EF WR, FW, DW
gTXX Brnamne Jlenenen HCKIy4eHA TB, PL, EF FW, DW
)S(TOO Ckorje Biae Bapmap AKTHUBHA HMWSB, PL, EF QvV, CC
;TOO Taop Bapmap HEIo3HaTa HMWSB, PL, EF WR, CC
gTO4 Hdobpommane KymanoBcka | Hemo3Harta HP, HMWB, EF WR
éTOl Benec Bapmap HCKIy4eHA PL, EF WR, CC
gT03 TpHoBe1 TTunma HEIo3HaTa Qv WR, CC, FW, DW
2T05 Osgue ITose Bperamauna | Hemo3HaTa HP, HMWB, EF WR, CC, FW, DW
gT05 371€TOBO 371€eTOBCKA HEIo3HaTa HP, HMWB, EF WR, CC, DW
;T05 I tumn Bperamauna | Hemo3HaTa EF WR, CC, FW, DW
§T06 Hosnenu Ipua Peka HEIO3HaTa Qv Qv
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ST06 Hosamnu Ipna Peka HEIo3HaTa HP, HMWB, EF WR, CC
3
ST06 Bozapuu Ipna Peka HETO3HATa HP, HMWB, EF WR
6
STO01 J[emup Kanwmja Bapnap Herno3HaTa PL, EF WR, FW, CC
4
STO1 TeBremuja Bapnap HEMoO3HAaTa TB, PL, EF WR, FW, CC
6
Ba:knoct cnopen P/IB
HP Xuapo-eHepruja
HMW  CuiHO U3MEHETO BOJHO TEJI0
B
PL ToBap Ha 3aragyBame
EF Exonormku mpoTok
B [IpexyrpaHuyHa JIOKayja
Qv PedepenTHa mokanuja 3a HCITyCT
JApyrun pyHkuun
WR Bonen pecypc
FW [IpenynpenyBame 3a nomiasa
DW [IpenynpenyBame 3a cyIna
CcC Knnmatcku npomeHn
Qv Jloxarnuja 3a kanuOpanmja 3a HCIyCT

Cnuka 55: MpeanoxxeHn xmapomeTpuyKmM TOYKU 33 MOHUTOPUHT

5.2. MNop3emHu soau

5.2.1. BoBepa — KBaAUTET U KBAHTUTET Ha NOA3eMHU BOAUN

Cnopes, PamKkoBHaTa AMPEKTMBA 3a BoAW NoTpebHa e MOAroTOBKAa Ha Mporpamu 3a MOHWTOPUHI KOW ja
ondakaaT KBaHTUTaTMBHATa COCTOjba Ha NoA3eMHUTE BOAM, XeMMCKaTa coctojba M NpoLueHKaTa Ha
3HAUMTe/NIHM AONTOPOYHM TEeHAEHUMW Ha 3aradyBauyku CyncTaHUMWM KOM Ce pes3yaTaT Ha 4YOoBeKoBaTa
aKTMBHOCT. MporpamuTe Mopa Aa OBO3MOXKAT U AONOSHUTENHU YCI0BU 32 MOHUTOPUHT KOU Ce ogHecyBaaT
Ha 3alWTMTeHUTe nogpadja. MporpammMTe Mopa 4a OBO3MOXKAT MHPOPMaLMM HEONXOOHWN 33 NOTBPAYBakbe
Ha MocTanKkaTa 3a oleHKa Ha pusuK oa, AHeKc |l 1 aa ce oueHM NOCTUrHYBaHETO Ha LeauTe o JupeKkTnsaTta
3a noasemuu Boam (CIS Ynatcteo N° 15).

Bo 0BOj MOMEHT BO MaKeAoHMja HEMA CUCTEM 32 MOHUTOPWHT KOj € BO COracHoCT co ogpenbute oa PAB.
CornacHo npaBHuUTe oapenbu oBa Ke ce Hanpasu MO YCBOjyBakeTO Ha [1aHOT 3a ynpaByBakbe CO peyeH
CNuB.

Cenak, NocTon HaupT Nporpama 3a MOHWTOPUHI Ha NOA3EMHM BOAM 33 XEMWUCKaTa W KBaHTUTaTMBHATa
coctojba Ha noa3emHuUTe BOAM.

KnyyHute nHdopmaLmMm ce cyMmMpaHu Bo cnegHaBa Tabena:

ITonzemuau Bogu | Ilomsemuu Bogu | ITonzemuu Bogn | Ilom3emMuu Bomu
BO MTOPO3EH BO KApCTEH WJIM | BO MOPO3EH BO KapCTEH WJIN
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MeIuyM IyKHATHHCKA MeInyM IYKHATUHCKH
(Oynapm) THUII KapIu (Oynapm) THUII KapIu
(u3BOpH) (u3BOpPNM)
MOHUTOPHHT Ha XEMUCKHU KBaHTHUTaTHBEH MOHUTOPUHT
napameTpu

Peuen ciuB
Bapnap — 6poj
Ha TOYKH 32
MOHHUTOPHUHT

Bkynuno

Cnuka 56: Obpasel, 3a KNy4YHU MHPOPMALUM 32 MOHUTOPUHT HA MOA3EMHU BOAM

MUcTo TakKa, npegnoxeHata Mmpexa 3a MOHUTOPUHI Ha NoA3eEMHU BOAU € NMPUKa*XaHa Ha KapTaTa nogony.

AHekcoT IV — MnaH 3a MOHUTOPUHT (AKTUBHOCT 3.2 04, TBUHUHI MPOEKTOT: TEXHUYKM A0KYMeHT: MnaH) oa
0B0j MnaH 3a ynpaByBatbe Ha pPeyeH CAMB AETaSHO M OMULyBa NPaBHUTE YCI0BM M MIAHOT 3a Pa3Boj Ha
NporpamMmu 3a MOHUTOPWHT 33 KBAJIMTET M KBAHTUTET Ha NOA3EMHM BOAM, KaKO U MOMEHTaIHaTa coCcTojba BO
MakefoHwuja. Bo noHaTamolHMTe naparpadu ke buae gafeHo pesnme.

5.2.2. TnaH 3a MOHUTOPUHI Ha KBAZIUTETOT Ha NOA3EMHUTE BOAU

Cnopepg, PAB Tpeba ga ce BocnocTaBaT Nporpamu 3a HaA30PEH U onepaTMBEeH MOHWUTOPMHT CO Len ga ce
obe3benat MHPopMaLMM Kou ce MNoTpebHM 3a NoAafpluKa Ha MPOUEHKATa Ha XemMMucKaTa coctojba u
naeHTMPMKaLMja M MOHUTOPUHT HA TEHAEHUMWUTE Ha 3arafyBaykute cynctaHuuu. ,lMporpamute 3a
MOHUTOPUHI HA NOA3EeMHUTE BOAM ce MoTpebHM ga ce gobue KoxepeHTeH M ceondaTeH npernen Ha
cocTojbaTa Ha BOAATa Kaj CEKOj peyeH CAMB 33 Aa Ce OTKPWME MPUCYCTBOTO HA AONTOPOYHN TEHAEHLMMU Of
aQHTPOMOreHCKO MOTEK/IO BO KOHLLEHTPALMUTE Ha 3aKaHyBaYKUTE CYNCTaHUMKU U A Ce OCUrypu coobpasHocT
CO UeNnTe Ha 3alTUTeHMTe nogpadja.”

U3eadok 00 PAIB AHekc V 2.4.2:
“Uen
Ha30pHUOT MOHUTOPWHT Ce CNPOBeAYyBa CO Le:
* [a ce AOMNOJIHM U Aa ce NOTBPAM MOCTanKaTa 3a OUeHyBakbe Ha B/IMjaHUETO,

e na ce obesbepar MHOopmauum wWwTo Tpeba Aa ce KoOpuUCTaT BO OLLEHYBAHETO Ha
[O0/ITOPOYHUTE TEHAEHUMN NPOU3AE3EHM 04 NPOMEHUTE KaKo BO NPUPOAHMUTE YCI0BK TaKa
W NPeKy aHTPOMOreHCKOTO AejcTBO.

I/I36op Ha s10Kayuume 3a MOHUMOPUHe

F(e ce M36epaT AO0BONEH 6p0j NNOKauunn 3a MOHUTOPUHT 3a CEKOE oA cneaHunBe:

96

Ey s
o -2 i



Ha acqws BO OGI’IaCTa Ha KBanuUTeToT Ha BOAaTa

— Tena uaeHTUOMKYBaHU AeKa ce nog PU3UK No U3BPLLYBAbEe HA KapaKTepusaumjaTa BO COMIacHOCT
co AHekc I,
— Tena KOULWTO ja NPEMUHYBAAT APrKaBHATA rPaHMLA Ha 3eMjaTa-Y1eHKa
N360p Ha napamempume

Re ce BpWwU MOHUTOPUHI Ha CheaHNOT CET CYLUTUHCKU NapaMeTpu BO CUte M36paHM nogsemMHu BoaHUW Tena:

CoaprKkunHa Ha Knciopog;
pH BpegHocT;
CNpOBOAANBOCT;
HUTPaTW;
®  AMOHWYM.
Bo momeHTOB He nNocTon GyHKLMOHANHA MpPerKa 33 MOHUTOPUHT Ha KBA/ZIUTETOT Ha NoA3eMHUTE BOAM BO
MakegoHwja.

OBoj lMnaH pgaBa nNpuKas Kako Aa Ce NpUCTanu KOH Pa3BOjOT HAa MOHMUTOPUHIOT Ha MNOA3eMHWU BOAM BO
PeyHunot cnme Bapgap. MnaHOT M cneamn ¢asuTe Ha UMKAYCOT 338 MOHUTOPMHI KaKo LUTO € MPMKAXKaHo
nogeTanHo onuwaHo Bo AHeKc IV - M1aH 328 MOHUTOPWHI.).

GWB_delination Monitoring_proposal
[] single GWB in porous media (high productivity) Type

D Single GWB in porous media (low productivity) @ Quality

- Group GWB in porous media ) Quantity

D Group of GWB - Predominantly fracture media () Combinate

I:' GWB in Karstic media

Group of GWB - Predominantly karstic media

E Unproductive media

Cnuka 57: Moa3eMHn BOAHU Tena 1 10KauMmM 32 MOHUTOPUHT Ha Noa3eMHU Boau Bo PeyHunoT cams Bapgap
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bpoj Ha byHapu no Nnod3emHoO 800HO meso

CTaTUCTMYKM rnegaHo, ce npenopavyBa Aa uma 6apem 10 noKauum no noa3eMHo BOAHO Teslo, A0KOJIKY 0Ba
e M3BOA4/IMBO 3eMajKu ro npeasua, pacrnosioKAMBMoT byleTt 3a MoHUTOpUHr. Co ornea Ha MOMeHTasIHaTa
cuTyaumja Kage cnopeg genvHeaunjata uma 36 noegyHeyHu BoaHu Tena, 10 cTaHULKM 32 MOHUTOPUHT NO
BOAHO TeNo e HedoCTUXKHa bpojka. Kako wTto e HaBepeHo Bo CIS YnmatctBoTto 15, ce npenopavysaat
MUHUMYM 3 TOUYKM BO NOA3EMHOTO BOAHO TE/10 UKW BO rpynaTta BOAHM Tena 3a NoA3eMHUTE BOAHU Tena Kou
He ce M3N0XeHW Ha pu3uK. MNpeanoror Ha TUMOT oA BperanHuua (cTaBeH Ha pacnonararbe Ha MMKCMM)
3aToa ce 6a3mpa Ha 3 ByHapu No NoA3eMHO BOAHO Te/0, LWTO pe3yaTupa co MUHMMYM og, 108 6yHapu 3a
MOHUTOPUHI Ha KBAa/IMTETOT Ha MNOA3EMHMTE BOAHW Tena BO PeuyHmot cnue Bapaap. Kaj noronemute
noA3eMHU BOAHW Tena WA rpynute noasemMHu BoaHU Tena u3bpaHu ce NoBeKe CTaHULM 38 MOHUTOPUHT.
BKynHMOT 6poj M3bpaHM CTAaHMUM 3@ MOHWUTOPUHI 3@ MperkaTa 3a MOHUTOPUHI Ha KBa/IMTETOT Ha
nogsemHuTe BoAU MOXKe Aa Bapupa ce A0 AOoHecyBarbe Ha KOHeYyHaTa og/1yKa.

Pea2ucmap Ha cmaHuuu 3a MOHUMOPUH2

Ce npenopayyBa Aa ce BOCMOCTaBM HaumoHanHa 6asa Ha MOAATOLM 33 CUTE CTAaHWULM 33 MOHMUTOPUHT Ha
nogsemHu Boau. TumoT of bperanHuua 3anovyHa cO MOMOJIHYBarbe OOpasel, 3a CEeKoja MOHUTOPWHT
nokaumja. OBoj obpasel, ce 3acHOBa Ha NOCTOEYKKN obpasel, oa ABCTpuja. B morkeno 6asata ga ce noctasu
Bo MEIC unu Bo KaTtactapoT 3a nogsemHu BOAM, KOj € NaHMpPaHO Aa ce M3roTeM Bo 6aucKa MaHWHA (co
¢dumHaHcKcKa nogapuwka oa SECO; LWeajuapwja).

N360p Ha napamempu

MoTpebHO e ga ce NocBeTM BHMMaHWE Ha M36OPOT Ha napameTpu. JIncTaTa Ha NapameTpu 3a aHanu3a e
HanpasBeHa BpP3 OCHOBAa Ha WMHpopmauuute oa PAB v OupeKkTvuBaTa 3a NoA3eMHM Bogu (MCTO Taka BUAU
npasHK ycnosu Bo Mornasje 1). KBanuTaTMBHATa OLEHKa Ha PUM3MKOT BO anaTKaTa 3a BOAHM Tena, Koja
KOPWUCTU CTPYYHO 3HaEHEe KaKo LITO € OMMILIAHO BO YeKop 1, nomara Ja ce oapeayn Kou napameTtpu ce
HajBaXKHW 32 MOHUTOPKHT. OBaa OLLeHKa e 3anoyYHaTta o4 TMMOT o4 bperanHuua n ce oyekyBa 4a 3aBpLUK BO
AorneaHo Bpeme.
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Tun Ha NpoTOK Ha akBUep
Pa3ouen
36uen
3HauuTe/IeH NPOTOK BO Camo nporok | Ilporok BO
dbopmanum co BO opmanum | dopmanuu
HHTEpPrpanyJapHa on 01 KapCcTeH
MOPO3HOCT NYKHATHHCKH THI
3HauuTe/IeH Iliutox THI
IJ1a00K MPOTOK
MPOTOK
HoBucoxku |KoHTuHyMpaHu Tonumuo |/[IBanatu JBamatu Ksapranno Ksapranno
PaHJIMBH NPUTHCOLH TOAMIIHO TOJMIITHO
noa3eMun  |Ce3oncku/moBpemenu |[ogmmao |["oxumraO ITo motpeba |Ilo moTpeda ITo notpeba
BOJIH MPUTHCOLU
Tlonuncku KonTnnyumpanu T'ogumno |(INogumHO JIBammatu JBamatm Ksapranno
PaHJIMBH NPUTHCOLH TOJMIITHO TOAMIIHO
noa3eMuu  |Cesoncku/moBpemenu |[omumuo |[oanmHO [To motpeba |Ilo moTpeda ITo motpeda
BOJIH NPUTHCOLA
OueHka HA TPEHI0BH lNopgumuo |/[Bamatu JBanaTtu JBamatu
TOJIUIITHO TOJMIITHO TOJIMIITHO j

Cnwuka 58: MpeanorkeHa 3a4eCTEHOCT Ha ONepPaTUBHUOT MOHUTOPUHTS

Bo tabenarta norope (Canka 58) ce mpeanaraaTt YeTMPU MOMKHM IMCTU CO NapameTpu, Of, KOM MOXKe Aa
nsbepar 3akoHogasumTe. Kaj napameTtpuTe, npegnarame Aa Ce 3anodyHe CO MPB UMKAYC 3emarbe
npumepoum 1 aHanmsn (duHaHcupaHo o LBsajuapckata ambacaga) co onTMMasnHa Bep3unja Ha McTaTa Ha
napameTpu gageHa Bo Tabenata NofoAy co e Aa ce NonosHaT npasHuHuTe. Mo NpBMOT LMKAYC, AOKOKY
6yLIeTOT € orpaHMYeH, BO3MOKHO e Aa ce CTaBu $OKYC CaMo Ha OHME NMapameTpu KoM MOXKe NlecHo ga ce
Mepart Ha TepeH (MUHMMA/IHA Bep3uja).

3ayecmeHocm Ha MOHUMOPUH20mM

MUWHUMaNHATa 3a4ecTeHOCT (GpeKBeHUMja) HA MOHUTOPUHIOT 3a HaZ30PEeH MOHWUTOPUHI € efHaw Ha 6
roguHu. TabenaTa nogony (o4 Ynatcteo N° 15) gaBa npeg/or 3a 3a4ecTeHocTa Ha HaA30PHNUOT MOHUTOPUHT
(kape wTO pasbuparbeTo Ha cuctemuTe Ha akBudepute e HecooaseTeH). Kora gobpo Ke ce yTBpau
KBa/IMTETOT Ha NOA3EeMHUTE BOAM M OAHECYBAHETO Ha XWAPOreo/IOWKMUOT CUCTEM, AOKOJKY e notpebHo
MOe Aa Ce YCBOW aNTepHaTUBHA 3a4eCTEHOCT Ha MOHUTOPUHT.

18 CornacHo CIS YnatcteoTto N° 15
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Tun Ha NpoTOK Ha akBUep
30uen Pa30uen
3HavnTeJeH NPOTOK BO Camo npoTok IIpotox
dopmanum co BO (hopmanun BO
HHTEPrpaHyJapHa NOPO3HOCT ox dhopmanun
3HavuTesieH IManTox MMYKHATHHCKHA o
ANa00K NPOTOK NMPOTOK THII KapcTeH
THID
IIpBHYHA 32a4eCTEHOCT — IVIABHU JBanatu Ksapranno Ksapranno Kgsapranno Ksapranno
& JONOJTHUTETHU NapaMeTpH TOJMIITHO
Joaropouna | 'enepaano Ha cexon 2 | TogumiHO JBanaTtu JBamatu JBamaru
32a4YeCTEHOCT | BHCOKA TOAVMHH TOJMIITHO TOANIITHO TOAMIITHO
— IVIABHU XHApayJIu4yHa
napamMeTpu | CHPOBOJAJIMBOCT
T'enepanno vucka | Ha cexou 6 | 'ogumiHO I'ogumiao T'ogumrao JBamatu
XUApAYJINYHA TOJMHU TOJUIITHO
CIIPOBO/VINBOCT
JlonoJIHNTEJHN TapaMeTpu Ha cexon 6 | Ha cexou 6 Ha cexou 6 Ha cexou 6
(Bajuaanmja Bo TeK) TOJIMHU TOJIMHU TOJINHU TOAMHH i

Cnuka 59: MpeanorkeHa 3a4eCTEHOCT Ha HAA30PEH MOHUTOPUHTL?

5.2.3. Tporpama 3a onepatuBeH MOHUTOPUHT 33 KBAZIMTET Ha NOA3eMHU BOAU

CIS Ynatcteoto N° 15 Benu:

,,Ol'lepaTMBHMOT MOHWUTOPUHT Ce d)OKYCMpa Ha NoA3eMHOTO BOAHO Te€/I0 KAKO LUe/InHa. ,,I'IporpamaTa 3a
onepatneBeH MOHMTOpMHI’” Tpe6a Aa ro BoCnocCrtasun cneagHoOBO:

® XeMWCKa coCTojba Ha cuTe NoA3emMHM BOAM Tena UK Fpynuy Ha Tesla 3a KOou Ke ce yTBpAM AeKa ce
»V3N0XKEHN Ha PUKNK";

® MPUCYCTBOTO Ha KaKBM 6MN0 AOATOPOYHN HAFOPHWN TEHAEHLMM BO KOHLEHTPAUMUTE Ha Koja 6uno
3araflyBayka cyncraHumja, NPUYMHETN 04, aHTPOMOTEHCKN GaKTopu; 1

® MOXe Oa Cceé UCKOPUCTM U 3a OUeHKa Ha ed)eKTMBHOCTa Ha nNporpamata Ha MepPKU KOja ce
cnposeayBa 3a Aa Ce noBpatu p,o6paTa COCTOj6a Ha BOAHOTO TeNo WUAM Aa Ce aHyanpaat
HAaropHute TeHAeHUWN Ha 3aragyBayvykute CyI'ICTaHLI,MM.”

Bo 0Boj momeHT, npBo Tpeba Aa ce cobepaT pesynTaTuTe o4 aHa/NM3UTE Ha NPUTMCOUMTE U BAWjaHWjaTa,
KaKo M nojaTtouuTe 3a KBaAUTETOT Ha NOA3EMHUTE BOAM OZ MPBMOT LIMKAYC HA HAA30PEH MOHMUTOPUHT, Na
noToa Aa ce Hanpasu Nporpama 3a onepaTMBeH MOHUTOPUHI.

5.2.4. Mporpama 3a MOHUTOPUHI HA KBAHTUTETOT Ha NOA3eMHUTE BOAU

MpeasoxeHaTa MpexKa 3a MOHUTOPUHT U BPOjOT Ha TOUKM e AadeHa Norope Ha canka 57 1 caunka 59.

MapameTpu 3a MOHUTOPUHT

13 CornacHo CIS YnatcreoTo N° 15
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MNako cnopen PAB noTpebeH e camo NOAATOKOT 3a HWMBOTO 3a MOA3EMHWUTE BOAM 33 OLEHKa Ha
KBaHTMTaTMBHaTa coCTojba Ha Noa3emHuUTe BOAM, ce npenopadysa Aa ce BPLIM MOHUTOPUHT Ha CAefHUTe
napameTpu:

® HMBO Ha NOA3eMHa BoAa BO AyNHATUHU U ByHapw;
® MPOTOK Ha M3BOPW;

® KapPaKTeEPUCTUKU Ha NMPOTOKOT M/MJ’IM HWUBO Ha NOBPLUMHCKKN BOAHW TEKOBM NO nepumnoaun, BO CyLHU
nepunoaun (T.e. KOra KOMNOHEHTATa Ha NMPOTOK KOja € ANPEKTHO NOBP3aHa CO BPHEXNTE MOXeE [a
Ce 3aHeEMapn U UCNywTakbeTo BO 3HAYUTE/IHA Mepa o o4pKyBaaT Nnog3eMHUTE BO,D,M).

Bo obnactute Kage A0OMUHKMPAaT Kapnu o4 NYKHATUHCKN N KapCTEH TUN NMPOTOKOT Ha U3BOpUTE, Na aypun n
OCHOBHWMOT NMPOTOK BO PEKNTE YECTO C€ NOCOOABETHU 3a NPaBeEHE KBAHTUTATUBHA OUEHKA Ha COCTOj6aTa Ha
nogsemHuTe Boau Bo crlope,u,6a CO HMBOATa Ha Nod3eMHaTa BOA4a BO AYNMHATUHU UTN 6yHapV|.

[ononHnTenHNTe meperba Ha TemnepaTtyparta U e/ieKTpuyHaTa CpoBOA/IMBOCT Ce KOPUCHM, ocobeHo of
acneKkT Ha noTeHuMWjanHaTa CONEHOCT WAM APYrM HasferyBakba. MeTeopooWKNTE napameTpu MoXKe Aa
6u1aat NoTpebHn co Len Aa ce NpecmeTa NOBTOPHOTO MOJIHEHE HA NOA3EMHUTE BoAW. MCTO Taka mosKe Aa
ce BKAy4aT M nogatoum 3a 3adakarbe Ha NoA3eMHU BOAM, BELUTAYKO NOJIHEHE U €KONOLWKN MHAMKATOPY Kaj
noA3emMHUTE BOAM 3aBMCHO O, KOMHEHMTE EKOCUCTEMM — AOKO/KY M MMa Ha pacnosiararbe.

3ayecTeHOCT HA MOHUTOPUHIOT

3ayecteHoOCTa Ha MOHUTOPMHIOT Ke Buae [0BO/HA 3a [a Ce OBO3MOXM OLEHKa Ha KBaHTMTaTMBHaTa
coctojba Ha cekoe MOA3EMHO BOAHO TeNO WAM rpyna Ha Tena, 3emajkM M npeasui O0AropoyHuTe
BapujaLMmM BO MOJIHEHETO. BCyWHOCT, 3a4ecTeHoCTa Mmopa Aa buae A0BO/HA Kaj NoA3eMHUTE BOAHU Tena
U3/103EeHU HA PU3UK CO LN Aa OUeHU BAnjaHMeTo of 3adakarbeTo U UCMYLITareTo Ha BOAa, Kako v Aa ce
NpoLeHu NPaBeLoT 1 YAEN0T Ha NoJA3eMHaTa BoAa BO peKy2paHuU4HUme nod3emHu 600HU mend.

5.3. 3awTtuteHm nopgpayja

MOHUTOPMHIOT Ha BOAWTE 3a Kanewe W BoJaTa 33 MNWeHe ce BPLWKM COoracHo cneumduyHoTOo
3aKOHOAaBCTBO. He e jacHO A4ann MOHUTOPWMHIOT Ha BOAATa 3a NMEHE Ce BPLUM CaMo OZ Yelma UAKN Nak u
04, Yyelwma 1 og, u3Bop. MOHUTOPMHIOT Ha BOAUTE 3a KaMere M BoAaTa 3a NMere ro BplaT MHCTUTYTOT 3a
jaBHO 34paBje, 0AHOCHO ONWTUHUTE,

MOHUTOPWHTF Ce BPLIM M BO NpupoaHuTe nogpadja. CeKTopoT 3a Npupoaa Bo pamkute Ha MMKCMIM spwwn
BaKOB MOHMTOPUHT, @ BEPOjaTHO TOa ro NpPaBaT M HEKOW HEBNAAMHUN OPraHN3aLMnN U YHUBEP3UTETH.

MocTojaT ABe NOKALUMKN CO EKOHOMCKM 3HaYajHU BogHM BMAoBu: [JojpaHcko Esepo u Tukeewko Esepo. Mpeg
[a ce usgasaaT 403B0M 3a pubosos, Tpeba Aa NocTom NAaH 3a ynpasByBake co oBue esepa. Co uen aa ce
HanpaBW NJaH 3a ynpasyBarbe, Tpeba Aa ce BPLIM MOHUTOPUHT BO e3epaTa. Toa 3HauuM Aeka e notpebHo aa
ce yTBpAAT JIOKaUMM 33 MOHUTOPUHI BO oBMe e3epa. Cenak, He e jaCcHO KakBa e cuTyauujaTta co oBue
NAaHOBW 33 ynpasyBakse.

[odpayja paHAUBU HG HUMpPAmMu

OBae ce BKJyYEHW 30HWUTE PaAHAMBM HA HUTPATU oOnpegeneHn cornacHo [upeKktvBaTa 3a HUTpATH
(91/676/EEC) n obnactu onpeaeneHn cornacHo JMpeKktnsaTa 3a Nnpeynctysarbe Ha ypbaHuTe oTnagHn Boam
(91/271/EEC).
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Cenak, cé ywTe Hema ofg/lyKa 3a Ae/MHeaumja BO 3emjaTa crnopef 4yBCTBUTENHM 30HKM cnopeg UWWTD
(AnpeKkTnBa 3a npeuncryBarbe Ha ypbaHu otnagHun Boam). 3atoa, MakeaoHMja cé ywTe HeMa onpeaeneHo
,N0Zpayja YyBCTBUTENHWN Ha XpaHanBM cocTojkn” cnopeg UWWTD. MoHaTamy Bo MaKeaoHMja cé ywTe He e
cnposefeHa [JMpeKTMBaTa 3a HUTPATK; a CO Toa He NOCTOM AeNnHealumja Ha 30HKU/061aCcTM YyBCTBUTEHM Ha
HUTpatu. MNopagm Toa, BO MOMeHTOB Hema notpeba on BOCMOCTaBYBarbe Mporpama 3a MOHUTOPWMHT Ha
06/1aCcTM YYBCTBUTENHU HA HUTPATW.

MpeanoxeHNoOT MOHUTOPUHT 3a cnpoBeayBatbe Ha PAB (AHekc IV — MnaH 33 MOHUTOPUHS) Ke o HaAoMNoAHK
MOHUTOPUHTIOT Ha ,3alITUTEHUTE noApayja”. Llenata e Aa ce KOPUCTU ,MOBEKEHAMEHCKU MOHUTOPUHT, 3a
[a Ce OBO3MOXM OLLeHKa basMpaHa Ha oapeseHun NnoaaToum o4 MOHUTOPUHE U A3 ce 3a4yBaaT pecypcu.

6. Lenu 3aKuBoTHaTa cpeamHa

OBa norniasje coapXun U NO3aAMHCKM AOKYMEHT UM aHEKC 33 TOa KaKO Aa ce 3emaaT NPMMEpPOLLM 1 KaKo Aa
ce aHaNM3MpPaaT U oLeHyBaaT UHAMKaTopuTe. OBa € NPeMHOry AeTasHO 04, TEXHUYKM acheKT, mefyToa mopa
[a buae focTanHo, a o4, acneKT Ha NOBPLIMHCKMTE Boan Tpeba fa ce ycornacu u Bo mefyHapogHU pamKu
(nHTEpPKANMbpaymHa). BropoTto Tpeba Aa ce npuKarke BO TEXHWUYKM OOKYMEHT U Ada ce goctasu go EU-CIS
paboTHaTa rpyna Ecostat, wTo npeTrcTtaByBa NoAroToBKa Ha oAJ/lyKaTa 3a MHTepKaanbpaumja.

Bo nornepg Ha uenuTe 3a }KMBOTHATa CpeAnHa 33 NOBPLUMHCKM BOAU MAKELOHCKMOT 3aKOH 33 BOAM BO YEH
72 ro HaBeayBa C/1e4HOBO:

(1) 3apaaum ympaByBame cO Toapadjata Ha PEUHHTE CIHBOBU OMPEICICHH BO YWICHOT 7 0/ OBOj
3aKOH, 32 CEKOEe BOAHO TEJIO Ha T0/IPavjeTo Ha CIUBOT 330JIKUTEIHO Ce:
1) yTBpayBaart menuTe Ha )KHBOTHATA CPEIHHA COTTIACHO CO KPUTEPUYMHUTE OMPE/ICTICHH BO
uneHoBute 90, 92, 93 u 94 o1 0BOj 3aKOH U
2) nonecyBa [Iporpama Ha MEpKH 3a MOCTUTHYBAE HA IICJIUTE HA KUBOTHATA CPEANHA
3apaiil IOCTUTHYBAhE Ha TUE IICITH.
(2) Tlpu yrBpayBame Ha [EJUTE HA )KUBOTHATA CPEJIMHA U JIOHECYBAHETO HA Mporpama Ha
MEpKH, CE 3eMaaT MPEIBU/I IPOIICHUTE N3BPIICHHU COTIIACHO CO WICHOT 71 011 OBOj 3aKOH.
(3) [Ilpu yrBpayBame Ha I[eJIUTE Ha )KUBOTHATA CPE/IMHA U IOHECYBAKETO Ha MpOorpaMara Ha
MEpKH, CE BOJIM CMETKa 0COOCHO 3a:
1) Tunor Ha 1eITa HA JKUBOTHATA CPEJIMHA BO 3aBUCHOCT O] KAPAKTEPUCTUKUTE HA BOJHOTO
TEJO0, KAKO M UCKITYYOIHTE ;
2) BpeMeTO, KPUTEPUYMOT,METOIUTE U MOCTAINKATA NP YTBPLYBAC Ha IIEJTUTE HA KUBOTHATA
CpeauHa ;
3) poKOT BO K0j Tpeba Jia ce MOCTUTHAT LIEJIUTE Ha KUBOTHATA CPETUHA U
4) BUIIOT ¥ POKOT BO KOj TpeOa Jia ce mpe3eMar MEpPKUTE yTBpACHH BO [IporpamaTa Ha MEpKH
3a TIOCTHTHYBAa-C Ha IIETUTE Ha KMBOTHATA CPEIMHA, KAKO M HA YAHOT ¥ ITOCTAIKaTa 32
n3roTByBame Ha [Iporpamara.

6.1. [lMoBpwWMHCKM BOAMU

LlennTe 3a NOBPLUMHCKM BOAM MMAAT XEMUCKA M €KO/0WKaA KOMMNOHeHTa. EKONoLWKaTa KOMMNOHEHTa COAPXKU
Lenn 3a rpynu Ha 6MONOLLKM BUAOBK (BUONOLWKKN KBAIMTAaTUBHU enemeHTu unm BQE's), xuapomopdonoLwKkm
(HQE’s), onwty $pU3MYKO-XeMUCKM NapamMeTpu U Apyru BaxkHM cynctaHumm (CQE’s). baparaTa og PAB, kKou
ce oaHecyBaaT Ha Le/AMTe 3a MBOTHaTa cpeAMHa 3a MOBPLUMHCKM BOAW Ce€ UMMNEMEHTUMPaHU BO
MaKeA0HCKOTO 3aKOHOAaBCTBO, OAHOCHO BO 3aKOHOT 3a BOoAM, BO YyneHoT 90. Mako Tne camo npeTcraBysaar
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WMHCTPYKLMM 32 TOa KaKo Aa Ce pa3BujaT LesuTe 3a XKUBOTHATa cpeamHa (EQ), camoTo pa3BuBarbe Ha UCTUTE
Ce ywTe e BO TEK.

6.1.1. EKONOWKM uenu - 6MoONOLWKN KBaIUTaTUBHU €1EMEHTU

Buonowkute KBanuTatuBHU enemeHtn (BQEs) Kou ce BKAydeHU ondaKkaaT uUTONNAHKTOH (e3epa), Apyra
BoAHa ¢iopa, BogH 6e3pbeTHUUM 1 pnbu. Cé Ao HeogamHa He ce BPLUIEO PYTUHCKO 3emMatbe NMpUMEpPOLLM
Ha HUTY edeH o4, 6MONOLWKNTE KBAZIMTaTUBHU eNeMeHTH cornacHo baparbata Ha PAB. Kako pe3yntaT Ha oBa
C& ywTe He e BOCMOCTaBEHa METPUKA 33 OUOMOWKUTE KBA/SIMTATUBHU eNeMeHTM HUTY MaK Kako
[0NONHYBakbe Ha GM3MYKO-XEMMCKATA COCTOj6a U xuapomopdonowKknte enemeHT. Cenak, MOHUTOPUHIOT
Ha duTONNaHKTOH, PUTobEeHTOC U BeHTO3HUTE 6e3pbeTHULIM, KOj BO MMHATOTO € KOPUCTEH 3a MPecMeTKa Ha
canpobHUTe NHAEKCU, HeodaMHa belle M3MEHET 3a Aa oarosapa Ha bapararta Ha P/B.

BapaapcknoT peyeH civB BO MakefoHMWja e Aenl o4 NPeKyrpaHUYeH peyeH CAUB OZ KOj FOPHWOT Aen u
npunara Ha MakegoHuWja, AoAeKa JONHUOT AeN e rPYKK, HO 3adaka MHOry nomasna nospwmHa. Cnopeg, Toa,
CIMBOT € Aen of Xe/fleHCKMOT 3anafHo-6aslkaHCKM eKOPernoH, Koj BO Hajroniema mepa € rpyku (Ho mucto
Taka ja ondaka uena AnbaHuja), Ho ce NoKionyea U co MCTOYHMOT BaIKaHCKM eKOPETrMOH, KOj € BOTN1aBHO
rPYKK, Byrapckm u Typcku. Mopaam ronemmoTt 6poj eHAEMCKM BMAOBM, cocTojbaTa Ha BOAHWTE Tena BO
jY’KHMOT aen Ha bankaHOT He MOMKe /IeCHO [ia Ce OLLeHW NPEeKy KopUCTEHE METPUKA Koja e cneunduyHa 3a
BuaoBuTe. Moxebu e f06po Aa ce 3eme Npeasus, rPYKOTO peLleHne Koe Ce 3aCHOBA Ha MeTpUKa Koja
Kopuctn rungm (pubu) nnm NoOBMCOKM TAaKCOHOMCKU HUBOA (6e3pbeTHuuN).

T

BULGARIA
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<
)

Cnuka 60: KapTta Ha XeneHCcKMoT 3anagHo-6ankaHCKM eKOPermoH n cocegHMoT MctoueH 6aKaHCKM eKopernoH

[pednoez 3a oyeHKa Ha pumonaaHKmMoH (esepa)

NHTepKanmbpauujaTa NoKaxKyBa AeKa x10podun-a € BarkeH napametap BO CUTE MHAEKCM 33 NPOLLeHKa Ha
b6uomacata. buaejkm nopgaTtoumTe of MaKeAoHMja OKOJly COCTAaBOT Ce YUMHM [eKa He ce L0BOJIHM 33
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pa3suBakbe Ha METPUKaA Ce npenopadvdysa Aa Ce KOPUCTU Camo xnopod)vm—a. Moxe pa ce KOPUCTaT

CTaHAapamTe o4, TEXHUYKMOT AoKyMmeHT (EU, 2014a%°).

[pednoe 3a pumobeHmoc

Bo 0B0j MOMeHT Ke ce KopucTaT IPS/IBD (EU, 2014a°) u ke ce nposepaT pedepeHTHUTE oKaLUN UAK cuTe
JNIoKauun Bo KombuHaumja co moaaToumTe 3a XPaH/JMBUTE COCTOjKM, AOKOJIKY ce Ha pacnonarawe. Kako
aNTepHaTUBA MOMKe [la Ce KOPUCTU 3aefHUYKa MEeTPUKa of, uHTepkanmbpauujata. IPS e eaeH oa nenosute
Ha 3aeHUYKATa METPUKa.

[lpednoez 3a Mmakpopumu

Bo MaKkeZoHMja cé yLTe He ce cnpoBeayBa PYTUHCKM MOHUTOPUHT. HanpaBeHa e cnopeaba Ha oLeHKaTa Ha
cocTojbaTa Ha pekute nNpeky makpodutute BO 3emjute oa MeauTepaHoOT o4, cTpaHa Ha Aguiar et al. 2014.
Hajronemnot 6poj meauTepaHcKm 3emju ro Kopmuctat MakpodUTCKMOT BUONOLLKM MHAEKC 3a peku (MBIR),
KOj TM KOPUCTU COCTaBOT Ha BUAOBUTE M MPOLLEHTOT HA MOKpWeHocT. Bo lpumja, 3a e3epata e pa3BueH
meToAoT 3a oueHa HelM (MakpoduTu BO XeneHCKM esepa), Koj KopucTu ase (Noa)MeTpuKu, Kou ce
3aCHOBaaT Ha TPOPUUYHUTE MHAEKCUM Ha BUAOBUTE KOM Ce cpeKaBaaT M Ha MaKCMMasiHaTa gnabounHa Ha
KonoHM3aumja (Zervas et al. 2018). Pesyntatute 6ea ycnewHo NoBp3aHM CO cevyun-anaboymHaTa (secchi) u
KOHUEHTpaumunte Ha xnopodun u docdop. TPoPUUYHMOT MHAEKC € pa3BMeH NpeKky MnpoLecoT Ha
WHTepKanmbpaumja 3a Makpodputh Bo esepa (ICMyu) M cooaBETHO NpUNarofeH 3a MeanTepaHCcKuTe esepa.

[pednoe 3a Mmakpo bespbemHuyu

Buaejkn opraHCKoTO 3aragyBatbe M eyTpoduKaumjaTa ce HEeKOW of rNaBHUTE NPUTMCOLM BO Bapgapckuot
CNvB, npegnarame ga ce uckopuctn npuctanot ASPT (MpoceyHo 6ogyBarbe MO TaKCOH), uMja uen e
NpeTcTaByBakbe Ha TAKCOHMTE YYBCTBUTE/IHM Ha OPraHCKo 3aragyBatbe M eyTpodukaumja. OBa e eAHOCTaBHA
oueHa, geduHMpaHa Kako npoceyHo 6oayBarbe Ha YyBCTBUTENHOCTA crnopes PaboTHaTa rpyna 3a
6ronowkm moHuTopuHr (BMWP - Biological Monitoring Working Party), koe moxe Aa ce ynotpebu Ha HUBO
Ha dpammanja (o4, acnekT Ha npucycTBo, 6e3 AoNoNHUTENHA KBaHTUdMKaumja). 3aToa, oBa 6u Tpebano aa
GYHKLMOHMPaA BO eKopernoHoT Bapgap v noKpaj ronemuot 6poj eHaemcku Buposu, 6e3 notpeba opg,
rofiemu npuaarogyBakba Ha HUMBO Ha BMAOBWU. KnacuduKauumjaTa moxKe Aa npoussnese of TEXHUYKMOT
M3BELTAj 3a MHTepKannbpaunjaTa.

[pednoe 3a pubu

JocTanHu ce camo orpaHMYeHn nogaToum 3a pubute. MeTogoT KOj FO KOPUCTU EBPOMNCKMOT MHAEKC 33 pubu
(EFI Hpekc) bewe npumeHeT 3a oueHa Ha 8 nokaumm Bo 2006 (pe3nMme Ha KAyYyHM BaykHW Npallarba 0f
CARDS 2003 u apyru peneBaHTHu npoekTv 2014). EFl He pearvpa Ha XMApPO-MOPPONOLKM NPUTMCOLM Na
3aToa ce npenopayyBaaT cOOABETHU Npuiaroaysarba (Jesper & Pont 2007). UcTo Taka, He ce npenopavysa
TOj A2 ce KOpUCTU 3a pekuTe o MeautepaHOT KOM MMAaT BUCOK MPOLEHT Ha eHAEMCKU BUAOBU MM BO
BoauTe BO JyromctouHa EBpona Kage WwTO Mma pas/inyeH coCcTaB Ha BUAOBM CNOPeAEHO CO BOAUTE Of Kaae
WITO NOTEeKHyBaaT nogatouM, a Ha Kou e 3acHoBaH EFI mogenotr (FAME Consortium 2004). Bo
MepguTepaHcKaTa reorpadcka MHTepkanmbpaumoHa rpyna (Mediterranean GIG) bGelle AOHeceH 3aKny4vyoK
[EeKa ,Hema nepcnexkTMBa AeKa MOCTOEYKMOT €BPOMNCKM MHAEKC 3a pubu (EFI) 6u ¢yHKUMOHMpan Bo
MeANTEPAHCKMOT Pernon” n geka ,,cute MeToam NPUMEHeTU BO PerMoHoT Ha MeguTepaHOT Mopa Aa ce
NnoBp3aHU CO JlIOKanHata pubHa dayHa” (PAB: Water district concept; Jepsen & Pont 2007). Mopaau

W gy (2014a) TexHWuKkM m3BewTaj 3a MHTepkanubpauumja cnopes PAB. MeToau 3a €KOMOWKa OLEHKa Ha GUTOMNAHKTOH BO
meguTepaHcKkute esepa— Ctyauja.
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BMCOKMOT 6pOj HAa EeHAEMCKM BWAOBM BO JYXKHMOT pgena Ha bankaHoT u unaeHTMduMKauumjaTa Ha
cneundnyHMOT eKopervoH MakegoHuja — Tecanuja, Koj 3adaka genosn og MakegoHuja u pupmja,
(Griffith et all., Balkan Biodiversity, 2004), ce uMHM AeKka Aobpo e ga ce 3eme npeaBua KOPUCTEHETO Ha
rpykaTa mMeTpuKa 3a pubu (Tachos et al. 2016), Koja HeogamHa belwe npuKknydeHa KoH MeanTepaHckaTa
reorpadcka MHTepKannbpaumoHa rpyna. [ypy u Baka, pas/iMkUTe BO COCTaBOT Ha BMAOBUTE Ce rosemu;
leopfues (2004) HaBeayBa AeKa uma 8 o4 25 AoMOpoAHM BUAOBU Ha pubu Bo BoauTe Ha Bapaap Kou ce
MaKe[oHCKM eHAEMCKU BUAO0BM 04, BKYNHO 28 BUOOBM KOW Ce AOMOPOAHM 33 LLe/IOKYNMHUOT BapAapcKu
eKopervoH oj, Kou eaHa 4eTBpTUHa ce eHaemckn (www.feow.org/ecoregions/details/Vardar). Osa 6u
3HAYeno AeKa cuTe eHAEMCKM BUAOBM BO Bapaap ce makeaoHcku. Cenak, rpykaTa MeTprKa KOpUCTU TUN Ha
MEeTpPMKa Koja ce 3aCHOBa Ha r'MaauM 3a a ce CnpasBu CO MpallaktbaTa NOBP3aHM CO roIeMUOT AUBEP3IUTET U
ronemmoTt 6poj Ha eHAEMCKM BUOOBU.

6.1.2. ®dusnuka xemwuja

XeMUCKMUTE N GUBUYKO — XEMUCKUTE eNeMEHTU BO NPUOT Ha BUONOLIKN eNleMEHTU Ce NOAEeNIeHM ONWTH
OUBNUYKO — XEMUCKU eN1eMEHTU U cneunPUYHM 3aragyBaykm cyncTaHunm. Onwtnte eneMeHTH rm ondakaat
TEPMUYKUTE YCIOBU, YCIOBUTE HA OKCMIreHalmja, CaIMHUTET, cOCTojbaTa Co 3aKucenyBake U cocTojbaTta co
XpaHAMBUTE COCTOjKM. CneunduyHnTe 3arasyBadkm cyncTaHummn ro ondaraat 3arafyBarbeto npean3BnKaHo
O, CUTE MNPUOPUTETHU CYNCTAHUMW WAEHTUOUKYBAHM LE€Ka Ce MCNylWTaaT BO BOAHOTO TefO, KaKo M
3aragyBarbe 04 APYrn CYyncTaHUMmM MAEHTUOUKYBAHM AEeKa Ce UCNYLITaaT BO BOAHOTO TEN0 BO 3HAYUTENHM
KOANYMHU. CneumdryHUTE 3arafyBaykmn CyncTaHUUn Beke ce ondaTeHn BO Ae/10T 33 XeMMUCKATa cocTojba.

Bo BapaapcKMOT CAMB pefoBHO Ce BPLWM MOHUTOPUHT Ha KBa/JMTETOT Ha BogaTa Ha 17 nokaumu. (RIMSYS
CTaHMuM, YnpaBa 3a XMAPOMETEOPO/OoWKM pabotn). OBue fNoKaumm ondakaaT ceaym of ABaHaeceTTe
TUNOBU PEKU, MEFY KOU U CUTE TUNOBU FONIEMU U CPEAHMU BOAHM Tena, Co UCKAy4oK Ha MMCH (co cpeaHa
rofleMMHa M Ha cpeiHa HaAMOPCKa BUCMHA, BAPOBHUYKM XeNEHCKM 3anageH bankaH - Medium sized Mid
altitude Calcareous Hellenic Western Balkan). Cenak, He e BK/y4eH HUTY eAeH oA, YeTupuTe TUNOBM Mau
BOAHW Tena (npegnoskeHun ce 36 AONONHUTENHN NoKaumn). E3epaTa Bo BapaapCcKMOT CMB He Ce BKAyYEHMU
BO Mpe’KaTa 38 MOHUTOPUHT (MpeanoXKeHu ce 3 1oKaLum).

Co nomow Ha nogaToumte 3a KucnoponoT, BOD u xpaHameBuTe cOCTOjKM belle HanpaBeHa OLEHa Ha
cocTojbaTa Ha KBa/NMTETOT Ha BoAaTa Ha 17 NoKaUMKM HA peKuTe, cnopes, Koja cocTojbata e ymepeHa uam
He/[l0BO/IHA Kaj cuTe CTaHuuM ocBeH lMennHue, raBHO NoPaAmM BUCOKUTE KOHLLEHTpaummu Ha BOD n/uamn PO,.
[ocTanHu ce v nodaTouM 3a TEPMUYKWUTE YC/NOBU, CONIEHOCTa (CNPOBOA/MBOCTA) U 3aKuceneHocTta (pH,
afIkasiHOCTa), MefyToa Cé ylITe He e HanpaBeHa oLeHa.

Mpu oueHKaTa HanpaBeHa BO pamkuTe Ha cryaujata EuropeAid/132108/D/SER/MK, Bp3 ocHoBa Ha
nogatoumute of YnpasaTa 3a XMAPOMETEOPOOLWKM pabotn og 2010-2013 (3emeHM npenBua, Kako eaHa
rpyna nogatoum) ce KopucTewe HaupT Ypeabata 3a KnacuduKaumja Ha NOBPLUIMHCKA BOAHU Tena.
lpaHMuUTe BO oBaa ypenba Tpeba ga ce npoBepaT M Aa ce cnopesaT Co MHTePKANNbpUpaHUTe mMeToau.

Co notpebaTa ga ce NpUKa)kaT pesyATaTMTe o4 MOHMTOPWMHIOT BO Mornaejeto 5, Koe ro ondaka
MOHUTOPUHIOT, MHPOPMaLMNUTE 04 KapTuTe U Tabennte nogony Tpeba ga ce npedpnat Tamy, BKAYyUyBajKu
T 1 aXkypupaHuTte nogatoum 3a 2014-2017 Kou Tamy ce npeasioxeHu (MCTo Taka BUAM CAMKa BO Nornasje
5).
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lpaHWYHWUTE BpeaHOCTM 3a oannyHa/nobpa n gobpa/He ycnesa Aa nocturHe gobpa cocrojba ce HaBeaeHU
BO ,YpeabaTa 3a KiacuduMKaumMja Ha MOBPLUMHCKM BOAM“ HeKkou o HajBaKHUTE BPEeAHOCTM Ce AafeHM
noAaony Ha Cauka 52.

Mapametap EavHuua | ognuuna (high) | Ao6bpa Npudarnmea
/Bo6pa (good) (good) / (moderate)

npudatamea | /cnaba (poor)
(moderate)

YcnoBu Ha oKcureHaumja

PactBopeH Kucnopog | mg 02/l >8,0 (nnum RC) >6,0 24,0

(DO)

5-AHeBHa mg O2/I <2 (namn RC) <4,0 <7,0

noTpoLyBayKa Ha
Kucnopog, (BODs)
CocT0j61 CO XpaH/IMBU COCTOjKM

AmoHuym (NH4") mg N/I <0,2 (nau RC) <0,8 <3,9
Hutpat (NO3) mg N/I <1 (nam RC) <3 <5,6
Hutput (NO2) mg N/I <0,003 (unm RC) | <0,1 <0,3
Optodocdat (PO4>) mg P/I <0,045 (unn RC) | <0,065 <0,13
mg PO4/I | <0,138 (uam RC) | <0,199 <0,399

(*)

RC — PedepeHTHM ycnoBu (NpupogHu pedepeHTHU KOHLEeHTpaumMmn/Hneoa).

(*) — NMparoT 3a PO4 Bo HaupT-ypeabaTa 3a KnacudmkaLumja Ha NOBPLUMHCKUTE BOAHM TeNa e AafeH BO mg
P/I. Bo RIMSYS nogatouute 3a PO4 ce HaBegeHun Bo mg PO4/l (qononHuTeneH pea).

Cnuka 52: Mparosu 3a 3bpaHu onTH GUIUYKO-XEMUCKM KBAIUTAaTUBHU €N1eMEHTU (peKru)?!

Ha Cnuka 53, Canka 54 W Cruka 55 AaZ€HU Ce OAPEAEHU pe3ynTaTu of, KnacuduKaumjaTta Koja ce 6asmpa Ha
pesynTaTuTe 04, MOHUTOPWHI. Cavka 53 U Cnuka 54 ce 6asupaaT Ha ofpedeHM onwTth GU3UYKO-XEMMUCKM
napamMeTpu M HEKOM MeTasIn; a Chvka 55 BKTy4yBa OBMOJIOLLIKM €1€MEHTMU.

21 U3Bop: Ypeaba 3a KnacuduKaumja Ha NOBPLUMHCKM BOAM.
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PU3NYKO-XEMUCKUN MAPAMETPU Ha NOBPLIMHCKU BOAHMW T€/1a USMEPEHW BO CTAaHULIUTE 38 MOHUTOPUHT
Pagywa (N° 1 ucto Taka 1 Bo cnegHaTa CnuKa 54) Ha pekaTta Bapaap;
npBaTa CTaHMLA 3@ PYTUHCKM MOHUTOPUHI Ha KBA/IMTETOT Ha NOBPLUMHCKATa BOAA Ce Haofa Ha 75 km oA 13BopoT Ha
Bapaap
36MpHU NOAATOLM 3a CTAaTUCTUKATA 3a rognHuTe 2010 — 2014 u KnacudpuKaymja

EanHuua | N Avg 90-ile* | 95-ile* | max* Avg | 90-ile* | 95-ile* | max* | U3noxe

HO Ha
pU3UK
MapameTtap (95-ile*)
DO mg/| 46 10.9 9.7 9.4 8.8 H H H H
BOD5 mg/| 46 3.8 6.0 7.0 8.5 G M M P aa
NH4 mg N/I 45 0.12 0.22 0.25 1.06 H G G M
NOs mg N/I 46 14 2.5 3.0 3.5 G G G M
NO: mg N/I 46 0.030 | 0.060 0.071 0.074 G G G G
PO4 mg PO4/l | 46 0.114 | 0.191 0.234 0.328 H G M M Aa
COD Mn | mg/I 46 2.6 3.8 4.4 4.9 G G F F Jik
Fe ug/| 46 52 104 118 188 G G G G
Mn ug/| 45 17 32 46 106 G G G F
Co pg/l 35 0.4 0.8 1.1 1.3 G G G G
Cr(VI) pg/l 42 9.3 16.5 18.5 24.0 G F F F Aa
Cu pg/l 43 4.3 8.4 10.3 12.8 G G F F Aa
* Bo cnyyajoT Ha DO, ogzenHo 10 NpoueHTUAN, 5 MPOLLEHTUAN U MUHUMYM;
,V1310KeHO Ha p13MK” ce 3acHOBa Ha 5-ile KOHUEeHTpaLmn

Cnuka 53: CtatucTvKa U Knacudukaumja

Ecological Status, Ecological Status, Chemical
General Physico-chemical Elements Specific Pollutants Status
N | Nlokauuja wa Mpuroka Tun Ha Do |BDO |NH, |NO; |NO, |PO, cop [Fe |Mn [co [cr cu |zn cd |Ni |Pb
3emarbe NPUMepoK peka
1 | Pagywa Bapaap LMCH H M G G G M F G G |G |G |? |G G |G |G
2 | Cs. boropoauua Tpecka LMCH H M H H G H G G G G (G (G |G G |G (G
3 paHuua JleneHel, MMSH H P G M M P F G F G (G [G |G G (G (G
4 | bapaosum JleneHey, MMSH H P M G M P F G F G |G |G |G G |G |G
5 | Taop Bapaap VLSE M P M G M M F G F G |G |? |G ?2 |? |G
6 | MenunHue MNuunrba MMSE H G H H G H G G G G (G [G |G G (G (G
7 | TpHosey Kpusa Peka MMSE H M H G G G G G G |G [6 |G |G G [G |G
8 | KatnaHoscka barba Munkba LMSE G M G G G M F ? F G |G |? |G G |G |G
9 | Horaesum Bapaap VLSE G P |G |G |M |[m F |6 |G |6 |G |[F |G H G |G
10 | AonHu BansaH BperanHuua LMSE H P G G G G F F F G |G |G |G ? |G |G
11 | Y6oro BperanHuua LMSE G M G G G P F G G |G |G |G |G ? |G |G
12 | Bpog, Enewka MMSH G M G G G P F F F G |G |F |G G |G
13 | Croun Bup UpraPexa |tMste |NBHl P M |6 |m [P F_|F |[F |6 [e [F [F G |6
14 | Nanukypa LipHa Peka VLSE H M H G G M F G F G |G |G |G G |G |G
15 | Aemup Kanuja Bapaap VLSE G M H G G P F G G |G |G [F |G ? |G |G
16 | lesrenvja Bapaap VLSE H M H G G P F G G |G |G [F |G G |G |G
|20 | BawwuHo Ceno I Bappaap IVLSE [e TP JeaJe [m [P | [ F Je Je Je Je JF [e | |? 6 e
Cnuka 54: NMpumep 3a oUeHKa Ha cocTojbaTa
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Cnuka 55: KBanuteT Ha BogaTa Ha NpuTOKMTE Ha Bapaap

BogHo Teno ID Buonowka | Pusmnuka- | EKonowka | Xemucka | Cocroj6a

Peka coctojba | Xemucka | coctojba | cocTtojba Ha
Anrm | IBMWP | Pubu | QBR | IHF cocrojba B.TeNOo

Bperantuya 01 | SR_01 M G | H |G |m M P p

bperantnua 02 | SR_02 P P G M M P

bperantnua 03 | SR_03 P M G M M P

bperantnua 04 | SR_04 P P G P P P

bperanxunua 05 | SR_05 P P G M M P

bperantunua 06 | SR_06 P P G M

bperanHunua 07 | SR_07 P P G P P P

BperanHunua 08 | SR_08 P M G P M P

BperanHnuya 09 | SR_09 P P G P M P

Bbperannnuya 10 | SR_10 P M G G M P

Patescka 01 SR_11 M G M P

Patescka 02 SR_12 P M G M M

*Kenesnua SR_13 P M G P M P M P

KameHuua SR_14 P P M M

OcunjHnua SR_15_01 M G M M M P P

OcunjHnua SR_15 P P G P

3pHOBCKA SR_16_02 P P

Opwusapcka SR_17_02 P P G P P P

KouaHcka 01 SR_18 P G G M P P P

KouaHcka 02 SR_19 P M P

3neToBCKa SR_20 P P G P M P

Kosjauka SR_21 N/A P P P P

OTumba SR_22 P P M P

Kpusa SR_23_02 P M G M M

Nakosuua 01

KpuBa SR_24_01 P P

JNakosuua 02

MapaeHckKa SR_24_02 M M

CseTnHoOKoANCKa | SR_25_02 P M

01

Hemamuua SR_26 P P P P

Bo Cnuka 56, Cmka 57 U Camka 58 J3i€HM CE€ HEKOM CTaHOApAM 33 KBAJIMTETOT HA YKMBOTHATA CpeauvHa 3a
oapeneHn mnsbpaHu napameTtpu. OBMe CTaHZapau ce yTBpAeHW Bo YpeabaTa 3a Knacudukaumja Ha
NMOBPLUMHCKM BOAM. Canka 59 MPECTaByBa KapTa CO Pe3y/iTaTh Of OLEHKaTa.

MeTanu n coegnHeHnja

CyncTtaHua EavHuua | OanmyHa [Oo6pa
ANYMUHUYM pg/l RC <1500
AHTUMOH ug/l RC <30
ApceH pg/l RC <30
bakap ug/l RC <10

BE .
T
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MeTanu n coegnHeHuja
CyncraHua EpuHnua | OgnnyHa Do6pa
Bapuym pg/l RC <1,000
Busmyt pg/l RC <0.2
LnHK ug/l RC <100
Kobant ug/l RC <100
CeneH - HeOpraHckum ug/l RC <100
Xpom — BKyneH ug/l RC <100
Xpom — xeKkcaBaneHTeH ug/l RC <10
MaHraH ug/l RC <10
MonunbaeH ug/l RC <50
Managmym ug/l RC <500
Cpebpo ug/l RC <2
Tanuym pg/l RC <3
TutaH pg/l RC <100
BaHaguym ug/l RC <100
*eneso pg/l RC <300
RC — PedepeHTHM ycnosmu

(npupogHu pedepeHTHU KOHLEHTpauuK / H1Ba)

Cnuka 56: EQS 3a HeKkou cneumdUYHN 3aragyBayky cyncTaHumm

MNapametap eAuMHMUA | oaamMyHa | pobpa
XemuCcKa MoTpollyBayka Ha Kucnopod, nepmadraHat | mg O/l RC <4,2
(COD_Mn)

*eneso (Fe) ug/l RC <300
MatraH (Mn) ug/l RC <50
Ko6anT (Co) ug/l RC <100
XekcaBaneHTteH xpom (Cr_VI) ug/l RC <10
Bakap (Cu) ug/| RC <10
UuHK (Zn) pg/l RC <100
RC — PedepeHTHM ycioBmM (MpUpoaHU pedepeHTHU KOHUEHTpauun / H1Ba)

Cnuka 57: EQS 3a n3bpaHu cneunduyHm 3aragyBaykm CyncraHumm

Wme Ha cyncTaHua AA-EQS pg/! MAC-EQS pg/|

Kagmuym n Herosu coeanHeHuja <0,08 (Knaca 1) <0,45 (Knaca 1)

(3aBMCHM oA, KnacaTa Ha TBpAMHA Ha BoAaTa 0,08 (Knaca 2) 0,45 (Knaca 2)

Cd) 0,09 (Knaca 3) 0,6 (Knaca 3)
0,15 (Knaca 4) 0,9 (Knaca4)
0,25 (Knaca 5) 1,5 (Knacas)

Huken v Heroeu coeanHeHmnja (Ni) 4 34

0n10BO 1 Herosu coeanHeHuja (Pb) 1,2 14

AA-EQS — TogmwHa npocevyHa BpeaHocT — CraHAapA 3a KBaAUTET Ha KMBOTHAaTa

cpeguHa

MAC-EQS — MaKcumanHu [03BONEHU KOHUeHTpauun - CTaHdaphd 3a KBasiUTET Ha

YKMBOTHaTa cpeanHa

3a CD v HerosuTe coeanHmnja EQS Bapmpa co TBpAOCTa Ha BOAATA:
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Ha acqws B8O OGI’I&GTETHG KBanuUTeToT Ha BoAaTa .

Knaca 1: <40 mg CaCOs/!
Knaca2: 40 to < 50 mg CaCOs/l
Knaca3: 50 to <100 mg CaCOs/I
Knaca 4: 100 to <200 mg CaCOs/I
Knaca 5: >200 mg CaCOs/I
RIMSYS reHepanHo cooageTcTayBa co Knaca 4 (Cd AA-EQS: 0,15ug, MAC-EQS: 0,9 ug)

Cnuka 58: EQS 3a Cd, Ni 1 Pb. U3Bop: Ypeaba 3a kKnacudurKkaymja Ha NOBPLUMHCKM BOAM

Lake water quality
High

Good
Moderate

Poor

Bad

Unknowwn

I wster Regions
S0 Lake
Reservoir
River

e pprd

Cnwuka 59: KapTa co cocTojba Ha chmBoBuUTe

6.1.3 Xugpomopdoonoruja

XMApomopdoNoLWKUTE eNemMeHTM BO NPWUAOTr Ha OWMONOLWIKUTE enemeHTU Ce: XUAPOJIOLWKUOT PEKUM
(KBAHTUTET M AMHAMMKA Ha NPOTOKOT, MOBP3AHOCT CO MOA3EMHUTE BOAHW TeNa), KOHTUHYUTET Ha PeKaTa,
MOpPGOIOLIKM YCI0BM (MPOMEHM BO An1ab0oYMHATa M WIMPUHATA Ha peKaTa, CTPYKTYpa M CYNcTpaT Ha PEYHOTO
KOPUTO, CTPYKTYpa Ha NojacoT Ha KpajbpeykHaTa 30Ha).

Ramboll (EuropeAid/132108/D/SER/MK): Xuapomopdonoruja — Xuaponorvja: xmapomepHata mpexa 3a
MOHWTOPUHT (KBAHTUTATUBEH) BO 3HauYuTeNIHa Mepa e HedyHKUMoHanHa. Og MakcumanHuoT 6poj oa 110
CTaHMuM BO nepuogoT npea 1990 roauHa, camMo HEKONIKY cTaHuum (<10) ce co npudartauea
dyHKUMoHanHocT. Kaj noronemmot aen og Qh Kpnsute Ha NPOTOK ce nocTtapu og, 20 roguHU 1 HEe Ce MOXKHM
BEPOAOCTOjHN MPECMETKM Ha NPOTOKOT. Apyrnte xuapomopdponoWwKn eNeMeHTn He ce CMoOMeHaTN Nopaau
Hen0CTaTOK Ha UCKYCTBO M YOBEYKU pPecypcu.
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NHaeKcoT Ha ekonowKMoT npoTtoK (EFl) aaBa npukas 3a xmapomopdosowkarta coctojba (Error! Reference
source not found.).

ikhiica sokie

Ve | Rl

Folaiska
mpang

crEncka

Dol

Tikvesh
CR-RI

Knsiesta

Pagdar

T

Pelagoniie

[ 1 water Regions

Lake

Reservair

River
1 EFI0.95 - 1.05 ref.
T EFI 085 - 1.18 good
CIEFIOT-1.43 mod.
1 EFl0.55 - 1 .82 poar
I EFinot 055 - 1 .52 bad

Erna Bokd b _‘.

Ziiiiz
P

Jeleghka

Cnuka 1: OueHa Ha MHAEKCOT Ha eKONOWKMOT MPOTOK BO NETHUOT nepuog, (jyn-cen), Koj e AobUeH CO MoAeNMpakbe Ha PeYyHUoT
cnus (Ribaman)

6.1.4. LUenu 3a cunHo nameHetu BogHu tena (HMWBs)

BoaHuTe Tena moKe Aa 6uaaT KBaAMPUKYBaHWN KaKo ,,CUIHU M3MEHeTU” A0KO/KY noctom fobpa npuymHa
3a T1oa (Buau PAOB w CIS YnatctBoto N° 4, ,UaeHTuduKaumja M onpeaenyBatbe Ha CUAHO M3MEHETU U
BelTaykM BogHU Tena“, EY, 2003). MakegoHunja uma oapegeH 6poj xuApoakymynauuu nopagu Kou
AedUHUTMBHO e HanpaBeHa NpoMeHa Ha xuapomopdosnorujata. UcTo Taka, BO roema mepa e usmeHeTa 1
xvapomopdosorvjata Ha oapeaeHU AeNHUUM Ha HeKou peku. Cenmak, BO OBOj MOMEHT TELWIKO e Ja ce
YyTBPAM Aann BOAHOTO TeNI0 HEMa Aa ycnee Aa MM UCMOAHWU uenuTe Ha aobpaTta eKkosowKa cocTojba Kako
pe3ynTaT Ha NpomMeHuTe BO xugpomopdonornjata, WTo e notpebHo 3a yTBpAYyBatbe Ha KBanuduKaumjata
,CUNHN Mn3meHeTo” (BMAM cTpaHuua 20 oag YnaTtcTBoTo). 3aToa, MakedoHuja nNpBo Ke 3amnoyHe co
MOHWTOPUHT U cnpoBeayBatbe Hapem Ha OCHOBHWUTE MEPKM 3a OLEHKa Ha cocTojbaTta Ha BOAHMUTe Tena, a
noaouHa Ke v onpeaen LennTe Ha }XMBOTHATA CpesMHa 3a ,,CUIHO U3MEHeTUTe BOAHU Tena”.
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ryBéi-be' a‘Kanau,MTe'rme 3a ECI)EKTMBHa MW

Ha acqws BO 06n1acTa Ha KBaNUTETOT Ha BOAaTa . -

6.2. Mop3emHun Bogu

,3aKOHOT 3a BOAM, BO 4/ieHOT 92, ro HaBeAyBa C/Ie4HOBO BO MOI/EA Ha LEe/INTE 3a XMUBOTHATA CPeaMHa 33 NoA3EMHM
BoAn“:
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Ha>ach|s 80 OGI’IGGTa Ha KBaﬂM_TETOT‘Ha BOAATa

3aKoH 3a Boau Ha Penyb6anka MakeaoHuja, YneH 92
Lienu Ha }XMBOTHaTa cpeauHa 3a NoA3eMHU BOAU

(1) Co noazemHnTe BOAM Ce ynpaByBa Ha HAYMH Ha Koj ce:
1) nsberHysa BnoLWwyBakbe Ha HMBHATA KBAHTUTATMBHA M XEMMUCKA COCTOj6a;

2) HamanyBa 3HaYMTe/IHaTa M NOCTOjaHa TEHAEHUM]A Ha MOPACT, 3HAYMTESIHMOT U AONTOTPAEH PACTEYKM TPEHA, Ha
KOHLeHTpaLMja Ha 3araflyBaykata maTepuja BO BOAMUTE KOjalTO e pe3ynTaT Ha akTMBHOCTUTE Ha YOBEKOT;

3) obe3benyBa pamHoOTEKA Mely LprerbeTo U MOBTOPHOTO NOJIHEHE Ha NOA3EMHUTE BOAM U

4) nocturHyea f06pa KBAHTUTAaTMBHA M XEMMUCKa cOCTojba Ha noA3emHuTe BOAM MMAjKU W npeasua nocebHute
YCNOBM YTBPAEHM 32 3aITUTHUTE 30HM NpeasuaeHu co YneHosute oa 96, 97, 98, 99, 100, 101, 102 n 103 og oBoj
33KOH.

(2) OpraHoT Ha AprkaBHaTa ynpaBa HaA/IeXKeH 3a Bpllere Ha paboTute og obnacta Ha KMBOTHATA CPeaMHa e A0/IKEH
03 ja onpeaenu cekoja 3HauMTeNHa M NOCTOjaHa TeHAEHLUMja Ha NOPaCT Ha KOHLEHTpaLuumTe Ha 3aragyBayka maTepuja,
rpynuTe 3araflyBayv Uam NokasaTesM Ha 3arafeHoCT KoM ce YTBPAEHW BO TenaTa MW rpynuTe Tesa Ha NoA3eMHu Boau
KOW ce pU3MYHM, KaKo M Aa ja aeduHMpa noyeTHaTa TOYKA Koja Ke CAyXKM Kako pedepeHTHa coctojba co Koja ce
NMoOKaKyBa TeHAEHLUMjaTa Ha NPOMeHa Ha COCTojbuTe oA cTaBoT (1) TouKa 2) Ha OBOj Y/1eH.

(3) Bnagata Ha Penyb6anka MaKkefoHMWja Ha Npeasior Ha MUHUCTEPOT KOj PaKOBOAM CO OPraHOT Ha AprKaBHaTa ynpasa
Hag/ileXkeH 3a Bplerbe Ha paboTuTe oa obnacta Ha KMBOTHATA CpeguHa ja nponuiwysa Knacudukaumjata Ha
noA3eMHUTe BOAM.

(4) Knacudukaumjata Ha coctojbaTa Ha nogsemHWTe BOAHM Tesa ce yTBpAyBa Cropes Herosata KBaHTUTATMBHA
cocTojba 1 xemMmUCKaTa cocTojba.

(5) KeaHTTaTMBHa coCTOj6a Ha MOA3EMHUTE BOAM CE ONpeaesyBa NPeKy PeKMMOT Ha HUBO Ha NOA3EMHU BOAM.

(6) Xemwuckata cocTojba Ha noA3emHUTE BOAM Cce Knacudpuumpa 3emajkum v BO Npeasua CNpoBOANMBOCTA M
KOHLEHTapuuunTe Ha 3aragyBsauu.

(7) Co nponucoT og, ctas (3) 04 0BOj Y/eH ce NPOnuLLyBaar:

- METOZOT, MapaMeTpuTe, KaKO M HAUYMHOT 33 NPOLEHKA W onpefenyBatbe Ha Aobpa u cnaba KBaHTUTATUBHA
cocTojba Ha NoA3eMHUTe BOAY;

- MEeTOZOT, NapameTpuTe, KaKo M HAYMHOT 3a NPOLLEHKa U onpeaesyBatbe Ha Ao6bpa u cnaba xemucka coctojba Ha
noA3eMHUTe BOAM;

- CTaHAApPAMTE 32 KBa/IMTET Ha NOA3EMHUTE BOAW;
- onpepenyBarb€TO Ha MOBPaTeH W 3HAYMTENHWOT M AOArOTPAaeH pPacTeYKM TPEeHA, Ha KOHUEeHTpauuja Ha
3aragyBaykaTa MaTepuja BO BOAMTE KOjalUTO e pe3yaTaT Ha akTUBHOCTUTE Ha YOBEKOT, KaKo U 3a onpesenyBatbe Ha
rnoyeTHaTa TOYKa KOoja Ke CNyXM KaKo pedepeHTHa cocTojba CO Koja ce MOKaxKyBa TPeHAOT 3a BpaKarbe BO
npeobuTHaTa coctojba oa cTaBoT (1) TouKa 2 Ha 0BOj Y/ieH;
- METOAOT M HAUYMHOT Ha OnpefesyBaktbe Ha rPaHUYHW BPELHOCTM 3a 3araflyBayvMTe Ha MOA3EMHM BOAM W
WHAMKATOPU Ha 3aragyBarbe U
- METOZ M HAYMHOT 3a YTBpAyBatbe Ha 3HAUMTE/IHA WM MOCTOjaHa TeHAEHUMja Ha NMOPACT Ha KOHLUEHTpauuuTe Ha
3araZlyBayka matepuja U onpesesnyBarbe Ha MOYeTHa TOYKa Koja Ke CIyXKM Kako pedepeHTHa cocTojba co Koja ce
MOKaXkyBa TeHAeHLMjaTa Ha MPOMEHa Ha COCTOjbuTe 04 CTaB (2) Ha OBOj Y/ieH.
(8) Co nponucoT oA ctas (3) o4 OBOj Y/ieH ce onpeaesyBa U HAaYMHOT Ha OApedyBakbe Ha FPAHUYHUTE BPEAHOCTU
o4peAeHM 3a 3aragyBaykuTe maTepun, rpynuTe 3aragyBayn U nokasaTesiMTe Ha 3arafeHoCT Kou ce YTBPAEHW BO TenaTta
WAN TPpynuTe Tena Ha MOA3eMHW BOAM KOM Ce PU3MYHM KAaKo WM AUCTaTa 33 3arafyBayku Matepuu U HUBHUTE
noKkasaTenu.

(9) Bp3 ocHOBa Ha NPOMMCOT OZ CTAaBOT (3) Ha OBOj YNEH M NpPOrpamaTa Ha MepKKU of, YneH 74 o4 0BOj 3aKOH, BO NIaHOT
33 ynpaByBakbe CO PeYHMOT C/MB, 32 CEKOoe MOA3eMHO BOAHO TeNO BO CAMBOT Ce onpefesyBaaT e Ha XMBOTHA
CpeAvHa 3a Toa BOAHO Te/I0 U POKOT 3a NOCTUTHYBarbe Ha fobpa coctojba U Nporpama Ha MepKUTe 3a CeKoe NoA3EMHO
BOZHO Teso.

(10) PoKOT 3a nocTurHyeare Ha Le/inTe Ha XMBOTHATa cpeaMHa 3a NoA3eMHUTe BOAW KOU BAeryBaaT BO 3alITUTEHU
nop,paqja npornaceHn cornacHo co 3aKOHOT 3a 3alWTuTa Ha npupoaaTta Tpe6a Aa 6Mp,e ycorsiaceH Co poKoBUTEe 3a 113
NOCTUTHYBakb€ Ha CTaHAapAUTE 3a XUBOTHA CpeAuHa KOW npousneryBaat o nponucutTe CornacHo co 3aKoHOT 3a
3alWTUTa Ha NpupoaaTa.
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Llennte 3a noa3eMHun Bogm Bo pamKkute Ha PAB ce aageHun Bo YneHoT 4 1 ce chnegHuTte:

1. [a ce cnpeyn nnam orpaHMym BAe30T HA 3aragyBaykmTe CyNncTaHUMM BO NOA3EMHUTE BOAY;

2. [a ce cnpeuu B/OWYBaHETO Ha COCTOj6aTa Ha NOA3EMHUTE BOAHW TeNa;

3. [a ce nocturHe gobpa cocrtojba Ha NoA3EMHUTE BOAM (XEMUCKA M KBAaHTUTATUBHA);

4. [a ce cnpoBefaT MepPKM 3a Aa Ce CBPTU BO CMPOTMBHA HACOKA CEKOoja 3HauYuTesIHa MM MOCTOjaHa
TeHAeHUMja Ha NopacT;

5. [a ce ucnonHat bapamaTa 3a 3alITUTEHUTE Nogpadja.

KBaHTMTETOT Ha noasemHute Boau ce pokycupa Ha uenmte 2, 3 n 5, goaeKka KBaAUTETOT Ha BoauTe ce
doKycupa Ha cute 5 uenn. Llenmte 1,3 (camo xemmckaTa coctojba) u 4 ce AonoNHUTENHO AedUHUPAHN BO
OvpeKktusarta 3a noasemHu soau EY, 2006, gononHeta Bo 2014).

6.2.1. CnpeuyBarbe WM OrpaHUUyBakbe Ha BAEryBarbeTO Ha 3aragyBavykute CyncraHuMmM BO NOA3eMHUTE
BOAU

Kako wto e HaBeaeHo BO [MpeKTMBaTa 3a NOA3EMHW BOAM ,BNE30T Ha 3aragyBaykuTe CyncTaHUMW BO
noAsemMHuTe BOAM“ 3HAUM AMPEKTHO WAUM WHOMPEKTHO HaB/eryBakbe Ha 3aragyBayku CynCTaHUMM BO
noA3emMHUTE BOAM KaKO pPes3yaTaT Ha YOBEKOBATa aKTUBHOCT. MHAMPEKTHUOT B/E3, NPeTcTaByBa B/E3 BO
noAsemMHUTE BOAM Kaje 3aragyBaykuTe CyncTaHuMu ce MHOMATPUPAaT NpeKy no4ysaTta, noTno4ysarta u/uam
Kapnectoto T/10 40 NoA3emHaTa BOAHAa Maca, AOAEKa AMPEKTHWOT Bfie3 MNPeTcTaByBa BAE30T BO
noAsemHuUTe BOAM ja 3a06MKOyBa He3acMTeHaTa 30Ha (Np. AMPEKTHO B6pM3ryBakbe Npeky AynHaTuHa) uam
ce BO AMPEKTEH AONUP CO NoA3emHaTa BOAHA maca BO akBM(EepOoT BO TEKOT Ha Lenata roamHa wuau Bo
oApeneHn nepmoam.

Kako WwTo e onuwaHo BO YNaTCcTBOTO 26, MEPKUTE 33 ,,CripeyyBatbe UM OrpaHMyyBakbe” ce NpBUOT cTeneH
Ha oabpaHa M npeTcTaByBaaT HajepUKAcEH MexaHM3aM 3a 3alUTUTA HA KBAJIUTETOT Ha NOA3EMHUTE BOAM.
[IOKONIKY TOYHO Ce OLEHU PU3MKOT 3a NOCTUrHYBarbe Ha LEeNTa 3a ,,CrpedyBarbe Uan orpaHudysarse” (P/L) n
noToa ce CNpoBese COOABETHM MEPKMU 3a yrnpaByBake CO PU3MKOT, CO Bpeme Ke ce UCMOHAT cuTe Apyru
uenn Ha PAB 3a KBanuTeToT Ha noasemHuTe Boau. OBaa uen moxe Aa ce NPMMEeHM Ha CeKoe HUBO, oA
JIOKa/IHO (3a TOUYKECTU M3BOPM Ha 3arafyBakrbe) A0 NOA3EMHM BOAHM Tena (rNaBHO Kaj Audy3HUTe N3BOPU Ha
3aragyBatbe) M UcTaTa AeTanHo e onuluaHa Bo YnatcteoTo 17.

BHMUMAHUE: ocobeHO e Ba)KHO LENOCHO Aa ce cnpoBedaT MepKuTe 3a ,CnpedyyBarbe U
orpaHuyyBarbe”. OCHOBHUTE MepKM Kou M Hapa PLB ondakaaT mHory og osue acnektu. Ce
npenopayvysa Aa Cce CTaBM aKLEHT Ha OBaa rpyna MepKu BO HajKyC MOXEH POK.

e [ace Hanpasu pPa3/inka nomefy onacCHUTe N HeonaCcHUTE CyncrtaHuum
CI'Ipe‘-IYBBI-bETO Ha BaEryBarbeTo ce ogHecCcyBa Ha CUTE OMNAaCHU CynctaHUun. [a ce ,,cnpelm” Baerysakbe BO
noa3emMHOTO BOAHO TENO 3HAa4YN: Aa Ce npe3emaTt CUTe MEPKN KON Ce CMETa eEKa Ce l'IOTpE6HVI M onpasaaHun
3a Aa ce nsberHe HaB/sieryBakbe Ha OonacHM CyncraHUun BO NnoA3eMHUTE BOAU U Oa Ce cnpeyYn NO3HAYUTENTHO
3ronemyBarbe Ha KOHUEHTpauunnTe BO nog3semMmHuUTe sogn, a4ypun n Ha 10KaJiHO HUBO.

OI'paHVI‘-IyBaI-beTO Ha B/1€ryBarkbeTo Cce 0gHecCyBa Ha CUTE HEONACHU CyncCTtaHUnn. Tpe6a Aa Ce npe3emart cuTe
HeonxogHM MepPKKU 3a Oa Ce OrpaHunymn BaeryBakbeTto BO noasemHuUTeE Bogu CO Len Aa ce o6e36e,u,V| AeKa
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TAaKBOTO BJieryBatbe Hema f4a NMPWYUHM BAOLWYBarbe (Ha COCTOj6aTa) MAM 3HAYUTENHM UMW OONTOTPAjHU
HaropHW TPEeHAOBM BO KOHLEHTPauuuTe Ha 3aragyBaykuTe CYNcTaHUMM BO MOA3EMHUTE BOAM.
OrpaHMyyBareTO Ha B/IEryBakETO CO Lies A4a Ce CNpeyu 3aragyBarbeTo Ke OCUTYpU AeKa KOHUEeHTpauuuTe
Ha cyncTaHumMjaTa Ke ocTaHaT Nnog, HUBOTO KOE e LITETHO 33 PeLUNUeHTOT, OAHOCHO Ke HeMa HagMWHYBake
Ha MaKCMMa/sHWUTEe [O03BOJIEHM KOHLEHTPaAUMM Ha JIOKaJHO HWMBO M/MAM COOABETHWUTE CTaHAaapaM 3a
KBa/IMTETOT Ha NOA3eMHUTE BOAM.

6.2.2. CnpeuyBatbe Ha B/IOLIYBaHETO HA COCTOj6aTa Noa3eMHUTe BOAHM Tena
,Hema BnowyBare“3HauymM Aeka Kaj NoA3eMHOTO BOAHO Teno co aobpa coctojba moxkebu Hema ga Mma
B/IOLLIYBaHE M HEMA Aa Aojae Ao cnaba cocTojba.

Mopagm pasivKa o4 BPEMEHCKM acnekT (NneprMoaoT) nomery HaB/eryBakbaTa of NoBpLUIMHATA Ha 3emjaTa U
B/IMjaHMjaTa BP3 cpeamHaTa Ha NoA3emMHUTe BOAM, BOSMOXKHO € Kaj HeKou noAa3emMHM BOAHM Tena Aa uma
B/IOLLYBake Ha cocTojbaTta o Aobpa BO caba xemmcka coctojba Aypu 1 BO C/ly4aj Koja ce npe3eMeHun cuTe
HEONXoAHU M PasyMHU MEPKU 3a Aa ce CnpeyaTt Uan orpaHMyaT NoHaTaMOLLIHU HaBAeryBatba.

6.2.3. MNocturHyeare Ao06pa cocTojb6a Ha Nnoa3eMHUTE BOAU (XeMUCKA U KBaHTUTAaTUBHA)

CeBKynHaTa coctojba Ha MOA3EMHOTO BOAHO TeNO € Pe3ynTaT Ha HeroBaTa KBaHTMTAaTMBHA M XeMMCKa
coctojba. CeBKynHaTa cocTojba e nosiowaTa o4, ABeTe (aKo egHa He e 4obpa, Toraw 1 ABeTe He ce 4obpu).

Jlobpa KeaHMumMamusHa cocmojba

LipnereTo npeTcTaBysa ,,MPUTMCOK” 33 KBaHTUTaTMBHATa cocTojba. baparsaTa ce (AHekc V og PAB):

e Lpremarta ce A03BOJIEHN, HO UCLpreHaTa KoAMYMHA He cmee Aa buae noronema og, KovymHata
KOja ce HaAomMo/IHyBa, OAHOCHO A0/IrOPOYHaTa roAuilHa NPOCeYHa CTarnka Ha eKkcnsoartaumja

e  0BOJIEH NMPOTOK Ha NoA3eMHa BOAa A0 NOBPLUMHCKATa BOAA M KOMHEHUTE eKOCUCTEMM

e He Tpeba aa ce cnyyaT HaBneryearba.

Jobpa xemucKa cocmojba

[obpaTta xemuncKa coctojba e gednHupaHa Bo AHekc V og PAB, Bo aenot 2.3.2. (Tpeba aa ce Harnacu Aeka
MaKo M360poT Ha 360POBM € UCT, XeMUCKATa COCTojba 3a NOA3EMHUTE BOAM € MOopas/iMiHa CropeseHo co
NoBPLUMHCKMTE BOAM!).

OeduHnunja Ha gobpa xemucKa coctojba (AHekc V oa PAB):

® KaKO WTO e HaBeAeHO MoAo/y, He M NpuKarKyBa edeKkTUTe of CONeHOCTa WAW  Apyrute
HaB/IeryBama;

®  WCMONHETU Ce CTaHAapAMTe 3a KBAa/AUTET Ha noasemuute soau (EY craHgapam: Hutpat < 50 mg/l;
noegnHeuyHn nectmuman < 0.1 pg/l; 36mp < 0.5 ug/l; rpaHMYHUTE BpeAHOCTM M oapeadysBaat
3eMjuUTe-YIeHKN, AONONHUTENHUTE oapenbu ce faaeHun Bo AHeKc Il, MoasemHu Boam 1 YNaTcTBOTO
N° 18);

®  KOHUEHTpauMmTe Ha 3arafyBaykuTe CYynCTaHUMM Hema da npeam3BMKaaT HEUCNnosiHyBakbe Ha
LenuTe 3a XMBOTHATa cpeAuHa, HaBeAeHO BO Y/IeHOT 4 3a NOBpP3aHUTE MOBPLUMHCKM BOAN WU
KaKBO H6U10 3HAUMTENHO onafakbe BO €KOOLWKNOT UAN XEMUCKUOT KBAZIMTET Ha TaKBUTE Tena, HUTY
nak Npu KakeBa OWM0 3HAYMTE/NHa LITETA Ha KOMHEHWUTE EeKOCUCTEMM KOW OMPEKTHO 3aBUCAT Of
noA3eMHOTO BOAHO TeJo;
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e ,HEMa HeraTMBHO B/iMjaHWe BP3 NOTEHUMjaNOT 3a ynotpeba oA cTpaHa Ha YOBEKOT” Mp. BoAa 3a
nuerbe, HaBoaHyBare UTH. (o4 MoazemHun Boaun);

e [lpomeHWTE BO CNPOBOA/IMBOCTA HE Ce MOKasaTe/l Ha COJMIEHOCT WM APYro HaBjerysarbe BO
NoA3eMHOTO BOAHO Te/O.

3a oueHa Ha cocTojbute M TeHaeHUMUTe, aoctanHo e Ynatcteo (N° 18). Bo nornea Ha rpaHUYHUTE
BPeAHOCTM, Bpean Aa ce NpecimKka CAefHNoT LMTaT o4 YnaTcTBoTo:

“NenvHeaunjaTa Ha NOA3EMHUTE BOAM BOCMOCTaByBa baparba 3a 3eMjUTe-4NeHKN Aa yTBpAAT rPaHMYHN BPeaHOCTH 3a
3aragyBaykute cyncTaHUMW (MAM TPYNu 3aragyBauvyku CyMcTaHLMW) KOM Ce MOBP3aHM CO NPUTUCOLMTE LWWITO Ce
MAEHTUGUKYBAHM AeKa I'M U3/M0XKyBaaT NoA3eMHUTE BOAHM Tena Ha pusnk. OBMe rpaHUYHN BPeaHOCTU U CTaHaapAaum
notoa Ke ce KOpWUCTaT 3a OLEeHa Ha XemMucKaTa cocTojba Ha noA3eMHUTe BoAM, Kako WwTo e aeduHupaHo so PAB.
He3aBUCHO oA OLUEHKaTa Ha BAKWjaHMjaTa Ha 3aragyBadkuTe cynctaHuumm, PAB ucto Taka 6apa ga ce 3emat npeasus,
B/IMjaHWETO Ha LpneHeTo noAsemMHa BoAa BP3 NoA3eMHUTE BOAHU Tena, NOBPLUMHCKUTE BOAHWM Te/a U EKOCUCTEMMU
KOW 3aBUCaT 04, HMB, KAaKO M OLLeHa Ha KBAHTUTATMBHaTa cocTojba.”

Mopaau HeAOCTaTOK Ha NOAATOLM Of, MOHUTOPUHT, BP3 OCHOBA Ha OMLWTATa KapaKkTepuMsalmja Ha NoA3eMHU
BOAHM Tesna U uHpopmaummTe 3a nputucoumTe belle M3BPLUEHA OLEHKA Ha PU3MKOT 33 HeycrnexoT 3a
NOCTUIHYBakbe Ha AobpaTa XxemucKa coctojba u gobpaTta KBAaHTUTaTUBHA cOCTojba. Pe3ynTaToT e pesmmupaH
nogosny. UCTMOT e UCKOPUCTEH 33 pa3BMBatbe Ha Nporpama Ha mepku. Ce NpeTnocTaByBa feKa OLEeHKaTa Ha
PU3MKOT e [,06pa NojA0BHA TOYKA 3a MOArOTOBKA Ha MPOrpamaTta Ha MepKHU.

Kora ke buaat goctanHu nogatoum o4 MOHUTOPUHIOT, MOXKe Zia Ce HanpasuM OLEeHKa Ha cocTojbaTa.

6.2.4. CnpoBeayBarbe MepPKM 3a Aa ce CBPTU BO CMPOTUBHA HACOKa CEKOja 3HauMTeNHa MK NOCTOjaHa
TeHAeHUMja Ha nopacT

I'Iopa,qM HeAOCTaTOK o4 noagatouun, BO OBOj Mnan 3a ynpasyBakbe CO PEYHUOT C/IMB HE MOXKE [Oda Cce
cnposege oueHKa Ha TeHAeHuuuTe. Ce NPeTnocTaByBa AeKa CnpoBeayBakbeTO Ha 3HAYUTE/IHU MEPKU 3a

3alITUTA M OrpaHMyyBarbe Ha BNeryBakbaTa Ha KPajoT Ke OCUTypu AeKa Hema Aa MOCTOW 3HAUYUTesIHa uau
NOCTOjaHa TeHAEHLMja Ha NOPacCT.

6.2.5. WcnonHyeare Ha 6aparbaTa 3a 3alWITUTEHUTE Nogpavja

3a uenuTe 3a }KMBOTHATA CpeaMHa Kaj 3alUTUTEHWUTE NoApayja, norneaHeTe ro nocebHMoT naparpad 6.4.

6.3. LUenu 3a 3awtuteHun nogpadja

3aWTMTEHM NOoApaYja 33 BOAA 33 NUEHE

Co0ABeTHOTO €BPOMCKO 3aKOHOAABCTBO e , JlMpeKkTMBaTa 3a BoAa 3a nuere” 98/83/EC. OBaa [AupekTmsa
coapXun oapenbu Nnosp3aHM co BOAATA HAMEHATA 32 KOHCYMUpPake 0f CTPaHa Ha YOBEKOT.

CnposeayBareTo Ha P/1B 1 Ha np. onpeaenysareTo Ha BOAHWUTE TeNa BO KaTeropujarta ,3allTUTEeHM noapadja 3a
BOAA 3a Nuere” e BO MPU/IOr Ha NOCTUTHYBAHETO Ha LeanTe o4 [AupeKkTuBaTta 3a BoAa 3a nuerse. NogaTtoumTe
04, MOHUTOPUHIOT KoM Ke ce AobujaT BO MAHMHA Ce O BUTA/IHO 3Hayerbe 3a Lprnerhe Ha BoJaTa 3a Mnuekbe,
61aejkM MOHMTOPUHIOT Ha BOAHWTE Tena pedoBHO Ke ce npunarogyBa COrNacHO pesynTatute oA
KapaKTepusalmjaTa M OLeHKaTa Ha PU3MKOT.
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MNoapayja ogpeaeHn 3a 3aLITUTA HA EKOHOMCKM 3HA4YajHW BOAHW BUAOBM;

JojpaHckoTo E3epo u TukeewKoTo E3epo ce nogpadvja cO eKOHOMCKM 3HA4yajHM BOAHM BWAOBW. 3aTOa,
notpebHn ce [OMNOAHUTENHM YCNOBM 33 Ja Ce 3aWTUTU pPUBHMOT GOHA (KBAHTMTETOT), HO U
MMKPODOUNONOLKMOT KBAaZIUTET Ha e3epaTa Tpeba fa buae AOBONEH 33 Aa Ce OBO3MOMKM KOHCYMUpPAHe Ha
pubaTta 6e3 nputoa Aa ce co3adanaT 34paBcTBeHM npobnemu. OBa Ke ce pasrsieayBa BO NepuoaoT Ha
naaHnpare co MMHUCTEPCTBOTO KOE e 04r0BOPHO 3a 6e36eHOCT Ha XpaHaTa.

Boau 3a Kanemwe cornacHo Aunpektusata 76/160/EEC

BaparbaTa 3a BoauTe 3a Kanerbe Tpeba Aa ce 3emaTt Npeasus BO MAaHUMPareTo Ha BOAHUTE pecypcu. Bo
OCHOBAa, Mporpamara Ha MepKu Tpeba Aa npuaoHece BO NoAApLIKaTa Ha NMOCTUIHYBaETO Ha LEANTe of,
InpekTnearta. MoTpebHa e copaboTka Nnomery COOBETHUTE HaA/IeKHM OpraHu.

NoAapayja YyBCTBUTENHM Ha XPaHAMBM COCTOjKM (3aeaHO co noapayjata onpenesieHU Kako PaH/IBU 30HU
cnopen, Aupektmsata 91/676/EEC, n noapayjaTa onpefesieHN Kako YyBCTBUTENHM nojpadja, cnopen
OupekTtusata 91/271/EEC)

Cé ywTe He e AOHeceHa OA/yKa 33 Ae/vHeauujaTa Ha YyBCTBUTE/NHUTE 30HM BO 3emjaTa COMacHo
[npekTrBaTa 3a NpeyncTyBarbe Ha KOMyHa/nHUTe oTnaaHu Boau. Mopaau Toa MakegoHMja cé ywTe Hema
onpeaeneHo ,,noapayja YyBCTBUTENHM HA XPaH/IMBM COCTOjKN” cornacHo [MpeKTuBaTa 3a NpeyYncTyBake Ha
KOMYHa/HUTe oTnagHu Boau. [lononHuTenHo, MakeAoHuWja cé ywTe ja Hema cnpoBefeHo [upeKkTusaTta 3a
HUTPaTK, Na 3aToa Cé ylTe He NOCTOM AeAMHeauMja Ha NoApayja/30HM YyBCTBUTENHWM Ha HUTpaATW. Kako
nociaeauua Ha Toa, BO MOMEHTOB HeMa noTpeba og, NOAroTOBKa Ha Nporpama 3a MOHUTOPUHT Ha noapadja
KOW Ce YyBCTBUTE/IHW Ha HUTPATHU.

HaTtypa2000 nokaummn (onpeaenenu co npektmusarta 92/43/EEC n Anpektmnsata 79/409/EEC)

CornacHo ropecrnomeHaToTo, He MOCToM noTpeba 3a uaeHTUPUKALMjA HA MpP. KOMHEHU EKOCUCTEMWU KoM ce
3aBUCHM O, NOA3EMHUTE BOAW KOW Ce HEeraTMBHO MOroAeHW of, NoA3eMHUTe BOAM — mnopagu TpaHcdep Ha
3araZyBaykuM CyncTaHUMM UK Nopaan NPOMEHU BO XMAPONOLWKUOT pexxnm. [LOKONKY ce AOKaxe oBa Ke buaar
noTpebHM MepPKK 3a Aa Ce BAMjae Ha NorogeHuTe nogpadja.

6.4. [Apyru uenu

Co ornepn Ha ronemvoT obem Ha 3aZauv WTO ja YekaaT MaKegoHMja 33 nofobpyBarbe Ha KBA/IMTETOT HA
BOAATa, HeEMa A3 buze BO3SMOMKHO [a Ce MOCTUIHAT Le/InTe Ha KMBOTHATa CPeAMHA 33 CMTe BOAHM Tesa BO
NPBMOT UMKAYC Ha MAaHOT. Ha npumep, NaaHUpareTo M m3rpagbata Ha MpedyncTuTesHa CTaHuua 3a
TPeTMaH Ha oTnagHu Boau 6apa mMHory Bpeme M napu. He e n3BoanMBO Aa ce vcnosHAT bapamata of
[vpekTrBa 3a NpeyncTyBarbe Ha ypbaHu OTNaZHM BOAM Ha LeniaTa TepuTopuja Ha 3emjaTa, na 3aToa Ke ce
cnegm NpuUcTanoT YeKop Mo YeKop U Ke ce Aafe NPUOPUTET Ha MKELKUTe TOYKU. HEBO3MOXKHO e oBa Aa ce
Hanpasu BO efeH LMKAYC Ha NAaHoT. Jypu U AOKOAKY € TeXHWYKU W3BOASIMBO, Tpolioumute 6u 6une
HenponopumMoHanHu. 3atoa MakenoHuja Tpeba aa rn npumeHu ctasosute (i) u (iii) og uneHoT 4.4a.

McTo Taka noTpebHO e MHOry Bpeme M Mapu 3a YuCTere Ha 3arageHuTe foKaumu. [ypu u Kora 6u ce
HanpasuW/0 0Ba, AONOAHUTENHUTE edEeKTN 04 HaBAeryBarbaTa BO NoA3eMHMTe BoAM Ke TpaaT 4o/ro. 3aToa
uenuTe 3a NoA3emMHUTe BOAM HEMa Aa Ce UCMOJIHAT BO NepuoaoT Ha naaHuparbe (YneH 4.4a (i), (i) v (iii)).

Kaj CUNTHO U3MEHETUTE BOAHWMN TeNa, BO TEKOT Ha NEPUOAOT Ha NaHUNparbe Ke ce ,CI,Ed)MHVIpaaT NOMaKRy
CTporn uenn Ha XWMBOTHATa CpeduHa. 3EMajI-I(M ' npeasua I'IOTpE6MTe o4 BOAa 3a Npomn3sBoAaCTBO Ha

117

=

EU
YOt 7? TEDED” s



eNleKTpuYHa eHepruja, cHabayBarbe CO BOAa 3a NUee M HaBoAHYyBakbe, NoTpebaTa o4, BelTauyKKN esepa e
ronema. (4neH. 4.5a).

7. Tporpama Ha mepku

CeKoj nnaH 3a ynpaByBare CO PeYEH CAMB MOpa Aa coAapu Mporpama Ha MepKM Kora rM BKy4yyBa cute
MEPKM KoM Ke bmaaT cnpoBefeHn BO 6-rOAMIIHWMOT UMKAYC, 33 Aa Ce NOCTUrHaT LeAUTe Ha *KMBOTHaTa
cpeamHa Kou ce NoCTaBeHM 3a Toj uuKayc. MporpamaTa Ha MEepPKM e COCTaBeHa 04, OCHOBHU MEpPKU (MepKu
KOM Ke ce cnpoBefaT BO COMMACHOCT CO ApYrute AMPEKTUBU Kou M ondaKkaaT BoauTe (Kako LWTO ce
OupeKTnuBata 3a npeuyncTyBarbe Ha ypbaHW oTnagHu BoAM M [MpeKTMBaTa 3a BOAA 3a NUEHE), KaKo U
AOMNONHUTEIHU MEPKM 33 BOAHUTE Tesla Kafle LTO OCHOBHUTE MEPKU He ce J0BOJIHU 3a MOCTUTHYyBake Ha
TaKaHapeyeHaTa gobpa coctojba. Ogpeabute Kou ce ogHecyBaaT Ha NPOrpaMmmnTe Ha MepPKK, a ce HaBedeHU
BO YneHoT 11 n aHekcoT VI og PAB ce TpaHcnoHupaHu BO YneHosuTe 73, 74 u 75 oa, 3akoHOT 3a BOAM.

JdononHutenHo PAB aaBa jacHM AUCTU 3a NPOBEPKa Ha MepPKUTE BO pamKuTe Ha aHekcoT VII A. 7 (1-11) og,
PAOB; kage wTto cnean aeKka aHekc VIl gen A. MNnaHoBuUTe 3a ynpaByBake CO peyeH camB Tpeba ga v
ondartar cnegHuBe eJIeMeHTH:

7.pe3nMme Ha nporpamaTa AW Ha NPOrpamMmTe Ha MEPKU AOHECEHM crnopeg yYneH 11, BKAy4yBajKM M U
HaUMHWUTE, COAP’KaHN BO TME MPOrpPamm, Co KOMLITO Tpeba Aa ce NOCTUIHaT LeanuTe YyTBPAEHU CO uYneH 4
(Llenu 3a uBOTHa cpeamHa);

7.1. pesnme Ha MepKuTe KonwTo Tpe6a Aa ce cnposeaysBaat cnopen 3aKOHOA4aBCTBOTO Ha 3aegHuuaTa 33
3alUTUTaA Ha BOAATa;

7.2. M3BELLITaj 3a MPaKTUYHUTE YEKOPU U MEPKU LWWTO Ce npesemeHn 3a npumeHa Ha NpPpUHUUNOT Ha
NOKpuBakbe Ha TpowouutTe 3a KOPUCTEHETO HA BOAATA, BO COrMNMaCHOCT CO 4eH 9 (nOKpMBaI-be Ha
TpowounTe 3a BOAOCTOMNAHCKUTE ycner);

7.3. pesvme Ha MepKUTe Npe3emMeHM 3apagu ucnosHyBake Ha baparbaTa of uneH 7 (Boan wto ce
ynoTpebyBaart 3a 3adakarbe Ha BoJaTa 3a Nueme);

7.4. pe3vme Ha KOHTPOAUTE Ha eKcnioaTtaumjaTta U KanTuparkeTo Ha BoAaTa, BKAy4yBajku ja u pedepeHuaTa
KOH Pernuctpute U MAeHTMOUKALMUTE Ha CyYan BO KoM buie M3BpLIEHM U33eMatba, cnoped yneH 11 (3)

(a);

7.5. pe3svme Ha KOHTPO/MTE Mpe3emeHu 3a MCMylTarbaTa o4 TOYKECT M3BOP M Ha Apyrute AejcTBa LUTO
B/IMjaaT Bp3 cocTojbaTa Ha BoAaTa, BO COrIacHOCT co ogpenbute oa uneH 11 (3) (e) u 11 (3) (3);

7.6. naeHTMdmMKaumja Ha caydamTe BO KoM ce AadeHn 0406peHnja 38 AMPEKTHN UCMyLWTakba BO NoA3emMHaTa
BOAa, BO cornacHocT co oapeabute oa yned 11 (3) (s); L327/66 EN CnyskbeH BecHuK Ha EBponckute
3aeaHuumM 22.12.2000;

7.7. pe3nme Ha MePKUTE LLITO Ce nNpe3emeHn BO COr1aCHOCT CO YneH 16 3a NMPUOPUTETHUTE CYyNCTaHUWNK;

7.8. pe3nme Ha MepKUTE LWTO Ce npe3emMeHun 3a cnpevyyBarbe WA 3a HamMmalslyBakbe Ha B}'IVIjaHVIGTO Ha
ClydanTe Ha HenpeagsunaeHo 3aragyBsambe;

7.9. pesme Ha MepKuUTe LITO ce npe3emeHn cnopeg vneH 11 (5), 3a BogHM Tena co cnabm MOXKHOCTM 3a
NOCTUrHYyBakbe Ha LLenTe 3aLpTaHu cnopeg YneH 4 (Llenn 3a »K1MBOTHa cpeauHa);
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7.10. peTtann 3a AONONHUTENHUTE MEPKH M,ﬂ,eHTMd)MKyBaHM KaKO HeonxoaHun 3a Aa Cce NOCTUrHaT
yTBpAEHNTE UENIN 3@ XKNBOTHATA CPpEANHA;

7.11. petanM 3a MepKuTe LWWITO ce MNpe3eMeHn 3a ga ce m3berHe 3rofemyBakbe€ Ha 3arafyBarb€TO Ha
MOPCKMTE BOAM, BO COMMACHOCT co YneH 11 (6);

baparbaTa 3a Nporpamarta Ha Mmepku ce gaaeHun o YneH 11 og PAB. Tne BkaydyyBaaT OCHOBHU MEPKU U
TaMy Kaje LWTo e NoTpebHO AONOAHUTENIHU MepPKU. OCHOBHUTE MEPKWN BK/Iy4yBaaT MEPKM 3a TOYKECTUTE U
Andy3HNTE U3BOPU, KAKO M 33 NOBPLUMHCKM BOAM, OAHOCHO NOA3EMHU BOAM.

Kako wTo e HaBeaeHo Bo npoeKToT EuropeAid/136505/IH/SER/MK (Hoemspu 2016), naeHTuouKaumjata Ha
,OCHOBHUTE MEPKK“ e penaTUBHO eAHOCTaBHO, buAaejkM mepKute ce Beke aAedUHMPAHU BO MOCTOEKOTO
3aKOHOZaBCTBO Ha EY, Kako M BO HaLMOHaNHOTO 3aKOHOAABCTBO. CenakK, KanaumMTeToT 3a ogpeayBake Ha
NOTEHLMjAIHUOT EKONOLKN UCXOA, 04, CNPOBEAYyBatbeTO HA OBUE MEPKU e penaTmBHO man. He nocrtojat
bYHKUMOHANHN Mogenn 3a oapedyBakbe Ha KBa/UTETOT WM KBAHTUTETOT Ha BoauTe (anatku 3a
NporHosMpare) Kou ce KopuctaT Bo pamkute Ha MMCMM. MoHaTamy, nogatouuTe Kou ce noTpebHu 3a
M3roTBYBatbe Ha TaKBaTa asiaTKa He Ce Ha pacrnosarakbe (He ce cobpaHu) uam He ce goctanHu (bune
cobpaHu, HO He ce Ha pacnosarame).

HakpaTtko, M¥CMIM He e BO MOXKHOCT A4a ro onpeaenu BAMjaHNETo Ha OCHOBHUTE MEPKM, Na 3aT0a He MOXKe
[a yTBpau Aanu ce noTpebHU AONOAHUTENHU MepKu. [loHaTamy, BO OTCYCTBO Ha anaTKM 3a MPOrHO3MpatLe
MCTO TaKa He e BO3MOXHO 43 Ce OLUEHM ,MCMIAT/IMBOCTa” Ha MOMHWUTE MEPKM MAN KOMBUHauuuTe o,
MepKu (suam npoekT EuropeAid/136505/IH/SER/MK, Hoemepu 2016).

MpousneryBaaT M ogpefeHN Mpalarba 3a CNpPoBeAyBateTO Ha OCHOBUTE W AOMOAHUTENHUTE MEPKM.
3aKOHOT, KaKo M NPaBUAHUKOT HaBeAyBaaT rosiem 6poj MEPKM KOM MOXKe Aa ce 3emaT Npeasus, co Len tme
[la ce BKNy4yaT BO Nporpamarta Ha MepKu. 3aKoHOT (4neH 66(7)) HaBeayBa AeKa:

e ,MnaHoBwWTe 3a yNpaByBake CO PEYHUOT C/IMB CE CNPOBEAYBAAT NPEKY U3LaBakbe A03BOJIM U NMPEKY

APYr UHCTPYMEHTM onpeaeneHu co 0BOj 3aKOH"

e (e jaByBaat aga npobaemu (npoekT EuropeAid/136505/IH/SER/MK, Hoemspm 2016):

0 MMma nocToeyKkM MOTELWKOTUM CO CMCTEMOT 33 M34aBakbe A03BOAM, Of acMeKT Ha Toa Aeka
CUCTEMOT He ja UCMOJ/IHYBA LLe/I0CHO HapaHaTa Les 332 NOCTUTHYBake Ha Lie/IMTe Ha KMBOTHATa
CPeAVHa U LenuTe Ha O4PHKANBOCT.

o Tonem 6poj og ,ApyrUtTe MHCTPYMEHTU” Kou ce ondaTeHW ce oaHecyBaaT Ha KOHTpPOAa Ha
AKTUBHOCTU BO APYru CEKTOPMU.

MpalakeTo Koe ce 0gHecyBa Ha ,4pYrMTe MHCTPYMEHTU” e NOBP3aHO CO Toa AeKa NOCTOM rofiema MOXKHOCT
32 KOHO/IMKT nomery mepKkuTe Kou 61 6une naeHTMGMKyBaHW BO pamkuTe Ha [1aHOT 3a ynpasyBarbe CO
PEYHMNOT CAUB U MEPKUTE NAEHTUGMKYBAHM BO cneumbuyHmUTe CTpaTerMmn UAK NAaHOBK Ha APYrUTe CEKTOPH,
KaKo LUTO Ce CeKTopMTe 3a ynpasyBatbe CO 0TNaj, 3eMjoAe/CTBO, LYMApPCTBO, 3alUTMTa Ha NoYBaTa, 3aluTmTa
Ha npupoaarta UTH. Bo MOMEHTOB He MOCTOM MexaHM3aM 3a AoroBapatbe Ha BK/IYy4yBarbeTo AOMOHUTENHN
MEpPKM BO COOABETHUTE MOJIMTUKMN Ha Pa3IUYHUTE CEKTOPMU.

JononHutenHo, npoekToT EuropeAid/136505/1H/SER/MK (HoemBpu 2016) Aojae A0 3aKAy4OK AeKa NOCTOU
HeAOCTAaTOK Of, TeXHWYKU KanauutTeT BO pPaMKUTE Ha HAANEXHWMOT OpraH. 3aTtoa, MNOTeHUMjanoT 3a
epeKTUBHO CNpoBeayBakbe Ha cuTe oapendbu og PamMKoBHaTa gMpPEKTMBA 33 BOAU U penaTUBHO mana. Manky
€ BepojaTHO AeKa OBMe Npobaemn LLeSIOCHO Ke ce HagMMHAT Ha KpaToK poK. Bo npoaosixkeHWe Ha TeKcToT
AaBame Npezsio3un 3a NPBUTE YEKOPU, a UCTO Taka u3BeaeHu ce u npecmeTku (AHEKC IX —).
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7.1. CnpoBeayBatbe Ha OCHOBHUTE MEPKMU

OBOj aen faBa npernes Ha CNpoBeAyBarbeTo Ha baparbaTa COrNacHO AMPEKTUBUTE HaBegeHU Bo AHekc VI
opn PAB, oen A. BakeuTe 6aparba BO rosema mepa ce NpuUMeHeTM BO HaLMOHANHOTO 3aKOHOAABCTBO, a
ocobeHo BO 3aKOHOT 3a BOAM, 3aKOHOT 3a XKMBOTHA CpeanHa M 3aKOHOT 3a 3alUTUTA Ha NpupoaaTta:

(i) AMpekTrBaTa 3a BoAaTa 3a Kanekbe (76/160/EEC); npumeHeTa BO 3aKOHOT 3a BOAM;
(ii) Anpektneata 3a ntnum (79/409/EEC) (1); npmeHeTa BO 3aKOHOT 3a 3alUTUTA HA NPUpPOAATa;

(iii) AmpektneaTa 3a BogaTa 3a nuere (80/778/EEC) oHaKa KaKo LITO € M3MeHeTa M A0MNoJHeTa Co
Oupektusara (98/83/EC); npumeHeTa Bo 3aKOHOT 3a BOAM;

(iv) AmpexTnsaTta 3a ronemu Hecpeku (Seveso) (96/82/EC) (2);

(v) OupeKtusaTta 3a oLeHyBarbe Ha B/MjaHUETO BP3 KMBOTHaTa cpeamHa (85/337/EEC) (3); npumeHeTa
BO 3aKOHOT 3a }XMBOTHA CPeauHa;

(vi) AmpexTrBaTa 3a TanoroT o4 TeqHnoT otnag, (86/278/EEC) (4); npumeHeTa BO 3aKOHOT 3a BOAM;

(vii) AMpektTnBaTa 3a mpeuyncTyBarbe Ha KOMyHasHMTe oTnagHu soau (91/271/EEC); npumeHeTa BO
3aKoHOT 3a BOAM;

(viii) AnpekTrBaTa 3a NnponssoauTe 3a 3alITUTA Ha pacTeHnjaTta (91/414/EEC); npumeHeTa BO 3aKOHOT 3a
npousBoAMTe 3a 3alITUTA Ha pacTeHujarta, 2009;

(ix) Anpektusara 3a HUTpaTH (91/676/EEC); npumeHeTa BO 3aKOHOT 3a BOAM;

Buaejkn rnaBHMOT M3BOP Ha 3arafyBarbe Ce yWTe MOTEeKHYBa Of AOMAKMHCTBATA, HajnpakTU4YHaTa rpyna
MEpPKM 3a nogobpyBarbe Ha KBa/MTETOT Ha BoAaTa € Aa Ce M3rpagaT cucTemu 3a cobuparbe M
NPoYNCTYBakb€ Ha OTNagHUTe BOAM Ha TepuTopujaTa Ha LenaTa 3eMja. Mako BO MOMEHTOB HE € BO3MOKHO
[a ce yTBpAM B/IMjaHMETO Ha OBME OCHOBHM MEPKM, OBa Ke ro pelin npobaemoT co 3arafyBarero of
AOMaKMHCTBATa KaKo TOYKECTU U3BOPU. [LONONHUTENHUTE MEPKM HE Ce TOJIKY 3Ha4YajHU BO OBOj MOMEHT WU
BO 6/MCKa MAHMHA, Na 3aToa NOCTUTHYBAHETO Ha LLIe/IMTE HA XKMBOTHATa cpeamHa He Tpeba Aa ce cmeTa 3a
NPUOPUTET Ha KPATOK POK.

Bo momeHTOB, BO 3emjaTa MOCTOjaT AeBETHAaeceT NPEeYUCTUTENIHU CTAaHULM 33 OTNaAHW BOAW KOW ce BO
dyHKumja (BMam Cauka 60), cnopes nogatoumTe o npoekToT EuropeAid 138660/ID/ACT/M (mapt 2018), co
KanauuteT og okosy 218.000 eKBMBANEHT XKUTENU, LUTO OTNPUAMKA U3HECYBa eaHa AeceTUHa of, BKYNHOTO
HaceneHue. MoTpebHO e UTHO (BO rosiem MPOLEHT) Aa ce AOM3rpajaT MpexuTe 3a oAsefyBarbe Ha
OTMagHW BOAM Npepa Aa ce M3rpafat NpevyncTUTesHUTe CTaHUUM 3a OTNaZHM BOAM, KaKo M Aa ce noBp3ar
KOPUCHMUMTE Ha yc/yraTa 3a oABeAyBarbe Ha KOMyHanHuTe otnagHu soam (EuropeAid/136505/IH/SER/MK,
asrycr 2017).

MNcTo TaKa nocTtojaT HenocpeaHU npobaemum NOBpP3aHM CO MCMOpPaKaTa Ha BOAA 3a NUere, WTOo e ocobeHo
BUAAMBO BO 06/1acTUTE Kaje LITO MOCTOM peasiHa UM NoTeHuMjasiHa HecoobpasHOCT Co CTaHgapauTe 3a
BO/Ja 33 NMeHe 1 BO 061acTUTe Kaje LWTO BOAHUTE PECYPCU Ce LeNIOCHO UM PEYUCU LLESIOCHO UCKOPUCTEHH,
OAHOCHO MOCTOM PU3KK 04, NojaBa Ha HeaoCTaToOK Ha Boaa (EuropeAid/136505/IH/SER/MK, asrycT 2017).

Bo pamKkute Ha npoekToT EuropeAid 136505/IH/SER/MK (asryct 2017) usrotseH e [AOKYMEHT KOj AaBsa
npernes Ha WHBECTUUMMTE MOBP3aHW CO BOAHUTE pecypcu 3a nepuogot 2021 — 2041 co BKAyYeHM
MeXaHM3MM 338 HUBHO PUHaHCKMpatbe. OBOj M3BELLTAj € HAMEHET 3a NoAAPLIKA Ha BAAAUHUTE UHCTUTYLUK
KOM Ce OAroBOPHWM 3a ynpaByBakbe CO BOAHUTE pecypc, a ocobeHo 3a MMKCIMIM, Bo npouecoT Ha
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OOoHecyBatbe OANYKM NPU NNaHUPaHeTo Ha NAHUTE MHBECTULMM BO CEKTOPOT 33 BOAMW. M3BeluTajoT coapKu
KpaToK onuc Ha noTpebHUTe MHBECTUUMM 3a BoAocHabayBareTo (BoAa 3a Nuerbe), odsedyBarbe U
npepaboTka Ha OTMagHUTE BOAM CO BKAyYeHa MPOLLEHKa Ha FOAMLWIHW TPOLIOLM 33 CeKoja OMWTUHA U
pacnopef 3a cnposeayBarbe Ha nporpamu/npoektv. HopmanHo, MHBeCTUUUMUTE ce BO B/MCKa BPCKa CO
[dunpekTvBata 3a BoAa 3a nuere M [MpeKTuBaTa 3a NPEYUCTYBarkbe Ha KOMyHasHWTE OThagHW BoAM,
OAHOCHO ABeTe ANPEKTUBHM KOW Ce CNpoBeAeHN BO 3aKOHOT 3a BOAMW.

Ce npenopauysa Nporpamara 3a BogOCHabayBatbe U KOMYHa/IHM OTNaaHW BoAM Aa 3anodHe Bo 2021 v aa
Tpae go 2041 roanHa.
BKynHMOT nepuog, Ha NaaHupakse ce cocToun o Tpu ¢dasm no 7 roanHu.

3a KOMyHaNHUTE OTNAAM BOAW, 3eMEHU Ce NPeaBUA TPW KaTeropmm Ha TPOLLOLM:

e HoBW cucTeMu 3a oaBeayBatbe KOMYHaHW OTNaAHU BOAMK;
e (O6HOBa Ha NOCTOEYKU CUCTEMM 33 O4BEAYBaHbe KOMYHa/IHW OTNagHU BOAM;
e M3rpagba Ha HOBM NPEYUCTUTENIHU CTaHULM 32 OTNAAHM BOAMW.

Kaj BogaTa 3a nuere BKAYYEHU Ce MHBECTUUMM 33 M3BOPUTE, NpepaboTKa Ha Boaa, AUCTpubyumja Ha
BOZaTa, /1abopaTOPUCKM KamaumuTeTu, Kako W CPeacTBa 3a HenpeasuaeHu TPOLIOoLUM, NMPOoeKTUpare WU
Haa3op Hag usBeaba.

Tpeba pa ce 3eme npeasua aeka 8o npoektoT EuropeAid 136505/1H/SER/MK (asryct 2017), TpowouuTe 3a
ycayruTe 3a Bo4a ce NpecmeTaHu Ha HaLMOHAMHO HMBO, @ He CaMo 3a BapaapcKuoT peyeH cams. MNoHaTamy,
nepuoaoT Ha NJlaHMpare ce coctom oA Tpu $as3m no 7 roamHu, Ho og, apyra ctpaHa PAB ¢dyHKUMOHMpa Ha
NPUHLMMNOT Ha 6-FTOAMIIHWU UMKAYCK. 3aToa, HanpasBeH € u3bop Ha WMHBECTUUMUTE KOW Ce MAaHMpaaT BO
nepuogot 2021-2026 Bo cuTe ONWTUMHKU o4 BapaapcknoT pedeH came. OBae He ce ondateHu cnegHuBe
onwTuHK: Bocunoso, LleHtap yna, Aebap, Aebapua, Masposo 1 PocTywe, Hoso Ceno, Oxpua, Pagosuu,
PeceH, Ctpyra, Ctpymuua, Bacnneso v BesyaHu.

MMmajkn v npepsua ropecnomeHaTuTe KpUTEPUYMM, HanpaBeHa € OCHOBHA Mporpama Ha MepKu (Buau
Tabena 1 AHEKC IX — ). BKynHuUTe MHBecTMLUMM BO BapaapcKmoT pedyeH cams 3a nepuomot 2021-2026
n3HecysaaT peuncy 300 munanoHm eepa. Okony 200 munmoHu eBpa Tpeba Aa ce MHBECTUPaAaT BO MeEpPKUTe
33 OTMaZHWTE BOAM, KOU Ce TeCHO NoBp3aHu co [AMpeKTMBaTa 3a NPeYncTyBatbe Ha KOMYHa/IHUTE OTNagHU
soan - UWWTD (91/271/EE3, PAB uneH 10.2.c.2). Peuncun 100 muanoHn espa Tpeba Aa ce MHBeCTMpaarT 3a
BOJa 3a Nuere (oBa e nosp3aHo co JMpeKkTuBaTa 3a Boda 3a nuere, 98/83/E3 unn PAB AHekc VLA (iii)).
PesmnpaHute pesyntatM moxe ga ce BMAAT BO Tabena 1; a MHBECTUUMCKUTE FOAMLUHM TPOLIOLM MO
onwTKHa ce objaBeHn Bo AHeKc IX. ononHutenHo, AHeKcoT IX, aen |l cogpKm cooaBeTHM NOAATOLM KOU ce

BHMMABAJTE: Kaj noasemHuTe BOAM CNpOBeAyBar€TO HAa OCHOBHUTE MEPKM € BaXKeH HauuH 3a
CnpoBefyBaktbe Ha LenuUTe ,CnpedyBarbe M OrpaHudyBare”, buaejkm Tme ce BO ,npBute HG0opbeEHM
penosun” 1 nopaam Toa ce 0co6eHO 3HAYajHM.

npesemeHun oa npoektot EuropeAid/136505/IH/SER/MK, asryct 2017.
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7.1.1. 3aKoH 3a BOoAMU: NpeUYnUCcTyBatbe Ha ypbaHuTe oTnagHu BOAU U HAMaJlyBatbe Ha HUTPATH

Bo 3aKoHOT 3a BoaM, Koj belue ycBoeH 3a nps nat Bo 2008 u ctanu Ha cuna Bo 2011 roamHa, ondaTteHun ce 1
b6aparbaTa o4 [AMpeKTMBaTa 32 NPEUYUCTYBakbe HA KOMYHaIHUTE OTNaAHM BoAau (aen 7), Kako u baparbata o4,
OupeKktneata 3a HuTpatn (4neH 102), OupeKTnBaTa 3a BoAaTa 3a Kanewe (uneH 104), AunpeKktvBaTa 3a
TaNoOroT o4 TeYHWoT oTnag v [upekTusaTta 3a BogaTta 3a nuere. NcTo Taka, 3aKOHOT 3a BOAM COAPIKM
usieH (4neH 62) 3a pasBMBakbe Ha HaumoHasnHa cTpaTervja 3a BOAWM BO Koja ce onpefesysa AOJNTOPOYHA
NMOJIMTUKA CO Koja ce 0be3benysa 1) oap»KNUB Pa3Boj Ha BOAUTE, 2) paLMOHAIHO U EKOHOMUYHO KOPUCTEHE
Ha BoAuTe, 3) 3aWTUTA Ha BOAMTE Of, 3araZlyBatb€ M KOHTPOJA HA 3aragyBareTo, 4) 3awtuta u
nofobpyBarbe Ha KpajOpeKHOTO 3emMjuluTe W BOAHWUTE KMBeEanuWTa M 5) 3awTtuta u ybnaxysarbe Ha
nocseauumTe o4 WTETHOTO AEjCTBO Ha BOAUTE M HeAOCTUIOT Of BoAa. HaupT Bep3njaTa o4 0Baa cTpaTeruja
6ewwe nsrotseHa so 2010.

Co uen noa ce cTUMy/IMpPa Pa3BOjOT HA OAPKANBM UHBECTULMCKM NPOEKTM 04 06/1acTa Ha BOAHUTE pecypcu U
CO uen aa ce cnposeaat bapararta Ha [npeKkTnBaTta 3a NPeYnCTyBakbe Ha KOMyHasHUTE OTNaAHW BOAM U
JdupeKkTnBaTta 3a BogaTa 3a nueme ce cnposeae UIMA npoekToT ,,Pa3Boj Ha HauMoHanHa CcTyaunja Bogun”.

YneHoT 73 og 3akoHOT 3a BogM Ha MakeaoHuja HaBeayBa ogpedeH 6poj mepKu Kom Tpeba aa ce ycBojaT co
Len Aa ce NocTUrHaT Le/inTe 3a *KMBOTHATa CpeaMHa HaBedeHM BO YieH 72 (Bugu npetxoaHo Mornasje).

3akoH 3a Boau Ha MakepoHuja, uneH 73
Mporpama Ha MmepKK1 32 NOCTUTHYBabE Ha Lie/IMTe Ha }KUBOTHATa cpeAuHa

(1) 3apagu NocTUrHyBakbe Ha LLeIMTe Ha KUBOTHATa CpeAMHa YTBPAEHU CO MIAHOBUTE 33 YNpaByBakbe CO PeUHUTE
C/IMBOBM COrNIACHO CO OBOj 3aKOH, Bnapata Ha Penybavka MakefoHuja, Ha npeanor Ha MMHUCTEPOT KOj pakosBoau
CO OPraHoOT Ha ApKaBHaTa yNpaBa Hag/1eXeH 3a Bpluere Ha paboTuTe of 06/1acTa Ha KMBOTHATa CpeanHa, 3a cekoe
rnogpayje Ha peyeH CAUB Ha TepuTopuja Ha Penybnuka MaKenoHuja, onpeaeneHo CO YeHOT 7 of, OBOj 3aKOH,
foHecyBa lporpama Ha MepKU 33 NOCTUTHYBaHE Ha LLeIMTE Ha KMBOTHATa CpefMHa (BO HAaTaMOLUHMOT TEKCT:
Mporpamara Ha MepK#).

(2) CoctaBeH pen Ha lMporpamata Ha MepKu e GUHAHCUCKMOT MJIaH 3a peanusaumja Ha NpeaBUAEHUTE MEPKU U
aKTMBHOCTU. MpK U3roTBYBatbe Ha GUHAHCUCKMOT MaH ce 3emMa NpesBu EKOHOMCKaTa aHain3a o4, YNeHoT 66 cTas
(4) Touka 6 Ha 0BOj 3aKOH.

(3) Mporpamata Ha MepPKU U COAP)KM OCHOBHWUTE MEPKM Of, YNeHOT 74 Ha OBOj 3aKOH, a Mo noTtpeba u
[LOMONHWUTENIHM MepKM Kou Tpeba ga ce npesemat BO COOABETHUOT pPeyeH C/MB 3apagu MOCTUrHyBarbe Ha
YTBPAEHUTE LLe/IM Ha MBOTHATa CpeamHa.

(4) OpraHOT Ha Ap:KaBHaTa ynpasa HaZJ/IeXKeH 3a BpLiere Ha paboTute of ob6nacTa Ha KMBOTHATa CpeauHa e
0AroBopeH 3a n3paboTka Ha MporpamaTa Ha MepKu.

(5) MuHUCTEepOT KOj pakoBOAM CO OPraHOT Ha [pyKaBHaTa ynpaBa HaZ/1eXeH 3a BpLUere Ha paboTute of obnacTa Ha
JKMBOTHATa cpeamHa, NobAUCKY ja NpoNuLIYBa COAPMKMHATA M HAYMHOT Ha NOATOTBYBakbe Ha Mporpamarta Ha MepKM,
BO Koja ce ondaTeHn o44eNHO MepKMTE 3a NMOBPLIMHCKUTE U MOA3EMHUTE BOAM, BKAYYYBAjKM MM U 3alUTUTEHUTE
noapadyja, nobamckaTa CoapKMHA Ha OCHOBHUTE W AOMNOSHUTENIHUTE MEPKU YTBPAEHWU COMAacHO CO YneHoT 74 op,
OBOj 3aKOH W YC/NIOBWUTE 3a HMBHATa MPUMEHa, KakKo U MepkuTe Kou Tpeba ga ce npe3emaT [LOKOAKY He ce
NOCTUrHaNE LLeanTe Ha KMBOTHATA CpeAMHa 32 KOHKPETHO BOAHO TeNo.

(6) Mporpamata Ha MEPKK Ce axKypupa HajmasiKy CeKOW LWeCT roAMHU, @ HOBUTE UAN U3MEHETUTe MepPKM CTaHyBaaT
onepaTBHM CO HUBHOTO BOBeAYBatbE.
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7.1.1.1. TouKecTu M3BOPU: NpeUUCTyBatbe Ha YpbaHU oTnagHu Bogm

[NaBHMOT M3BOP Ha 3arafysarbe Bo Penybanka MakenoHuja goara og arnomepaummte. CornacHo oueHKaTta
Ha edayeHTUTe opf rpagosute co Hag 10.000 kutenu, npeky 80% op TOBapoT Ha 6OuosowkaTta
noTpoLlyBaYyka Ha Kucnopog (BOD) notekHyBa of, AoMaKuMHCTBAaTa. Bo momeHTOB camo okony 15% ogf
3emjaTa e MOKpMEeHa CO MPEYUCTUTENHU CTaHULM 3a OTNagHM BOAU M OTNAgHUTE BOAW Of, ronemute
rpagoBu ce UCMyLTaaT BO NOBPLUMHCKUTE Boau 6e3 mpeTxofeH TpeTmaH. ,Bo mornen Ha coctojbaTa co
rNaBHUTE MNPUTUCOLM KOW Ce MNPUYMHETU Of, 3aragyBarbeTo OJf, TOYKeCTUTe WU3BOpPM BO rpPagoBUTE WU
HaceneHUTe MecTa, 0Ba Ke buae Kny4yHo 3a NPBMOT LMKAYC Ha NJIAHOT 3a yNpaByBake CO PeyeH camB. 3aToa,
0J, UCKNYUYUTE/IHA BAXKHOCT € Zla Ce 0BO3MOXKAT A06pu MHbOPMALMK 33 NPOLLECOT HA AOHECYBake OANYKU
npv NAaHUParbETO Ha BakBUTE MHBECTMUMK (NpoeKT EuropeAid/132108/D/SER/MK). YneH 114 og 3akoHOT
3a BOAM, 3a 04BeAyBatbe, CObMpatbe M NPOYUCTYBake Ha ypbaHW oTnagHW BoAM HaBeayBa AeKa Bnapara
Ha Penybaunka MaKkegoHMja v ONWTUHAUTE Ce A0MKHM Aa obe3beaar:

1) nocTtoerbe cucTem 3a cobuparse Ha OTNaAHUTE BOAM BO CEKOe HacesieHO MecTo co noseke og 2.000
e.X;

2) cooaBeTHO MPOYMUCTYBabE Ha CMTE OTNAaAHU BOAM KOW Ce MCMyLITaaT o4, cUCTeEMU 3a cobupare Ha
OTMAAHM BOAM 04, HAaceNeHN mecTa co nomanky og 2.000 e.xK ;

3) cekyHAapeH (bMONOWKM) NN Ha HEFO COOABETHO NPOYUCTYBaHE Ha OTNAAHUTE BOAUTE Of CUCTEMUTE
3a cobuparse Ha OTNaZHW BOAM Of, HaceneHn mecTa co noseke oz 2000 e.xK. u

4) oTnagHUTe BOAM KOM Ce UCMyLUTaaT BO 30HU YYCTBMTE/IHM Ha UCNYLITake Ha ypbaHu oTnagHu Boam Ke
61AaaT NoANOXKEHN HA MOCTPOro NPOYMCTYBaHE Of OHa LUTO e NPONMLIAHO BO TOYKAaTa 3 0f OBOj CTaB,
3a arnomepuum noronemm oz 10.000 e.xK.
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Estimation of Biological Oxygen Demand coming from industries and households
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Cnuka 2: KapTa co 61onowka nobapysayka Ha KUCI0po4, GyHKUMOHANHWU/MNAHUPaHWN NPEUUCTUTENHM CTaHMLUM 338 OTNaAHM BOAM

Bo momeHTOB BO QyHKLMja CE CAMO HEKOJIKY MPEYUCTUTENIHU CTaHULUM 33 OTMaAHWU BOAW (CMHM TOYKM Ha
camka 70, ucto Taka BOD). MocTojaT HEKOJIKY NaHOBM 3a MPOLWMPYBakbe Ha KaHa/Au3auMoHaTa MpPeXa,
nonobpysarbe Ha paboTata Ha MOCTOEYKUTE NPEUYNCTUTENIHN CTAaHULM 3a OTNAZHM BOAM, KaKo U M3rpaaba
Ha HoBMW. [len on oBMe NAaHOBM ce cnposenyBaaT, mefytoa Tpeba Aa ce m3rpagat ywTte ronem 6poj
NOCTPOjKU.

HajronemnoT npeaunssuk e ga ce obesbenat coogBeTHN NOCTPojku 3a Ckonje. Ha 6apare Ha BnagaTa, BO
2017, 6ewe nsroTeBeH npegnor 3a dpuHaHcUparbe, n3rpagba v ekcnaoataumja Ha NPeYUCTUTENHA CTaHMLA 33
OTNafZHW BOAM 33 rpajoT, CO BKAyYEeH Npesior 3a JioKaumjata BO WMCTOYHWMOT AEn Ha rpafoT, Kako U
CTPYKTYpeH npoekKT. MNMpoeKToT ondaKka aeseT oa AeceTre onwTuHM Bo lpag CKonje, a usroteeHn bea m
nocebHM NNAHOBU 33 MPEYUCTUTENHN CTAaHUUM 33 OTNaZHM BOAM BO AeceTtaTta onwTuHa (Capaj). Bo maj
2017, Bo HajceBepHaTa onwTuHa Ha pagoT (Ffopue MeTpos, Bonkoso), belue 3aBplieHa U NylITEHa BO
ynoTpeba mana NpeyncTuTeNIHa CTaHULUA 33 OTNagHM Boaun. MpeyncTuTenHa CTaHuLa 3a OTNagHM BoAM Koja
e BO u3rpagba (Kuyeso) ke ro nosobpu KBAanMTETOT Ha BoAaTa BO pekaTa Tpecka, egHa o, rnasHuTe
NPUTOKN KOW ce BneBaaT BO Bapaap op 3anagHata ctpaHa Ha Ckonje. lMoHatamy, NocTojaT niaHOBM 3a
nogobpysarbe Ha cCUCTEMOT 3a cobuparbe Ha oTnagHu Boau Bo CKomje M nogenba Ha KomyHanHWTe
oTMagHU BoAM of aTmocdepcKkaTa KaHanusaumja (BNaauMH LAOKYMeHT 3a [peyncTMTenHa cTaHuua 3a
oTnagHun sBoam Ckonje). Haasop oA nogpaudjeto Ha CKonje, noKpaj Kuueso Bo TeK ce nnaHoBM 3a n3rpaaba
Ha NPEeYNCTUTENIHU CTAHWULM Ha YLITE HEKOJIKY IOKALLMK (}KONTM TOYKM Ha canKa 70).

KoHeuHo, Tabenata nogony Tpeba Aa Aade npernes Ha NPeYUCTUTESIHUTE CTaHMUM 33 OTMaAHM BOAMU BO
MakeaoHwuja, Bp3 OCHOBa Ha nogatouuTte og npoektoT EuropeAid 138660/ID/ACT/MK ; mapT 2018:
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OnmruHa I'oguna Ha | EXBHBaJIEHT JKMTesIn
m3rpagda | (e.k.)?

Jojpan (Hos Jlojpan) 1988 12,000
I'eBrenuja (MupaBun) 2000 3,000
I'eprenuja (boropoauiia) 2005 2,500
JIo30B0 2006 2,200
KapOunim (Apryimna) 2016 -
Kap6usnim (TapuHun) 2005 600
Butona 2008 -
KpuBoramranu 2007 3,200
Beposo 2010 14,000
KymanoBo 2006 91,000
Yyuep-CanzneBo 2007 3,000
Wnnanen (Mnunaaen) 2016 1,250
Wnunnen (MapuHo) 2011 1,250
Wnnnnen (Kanusao) 2015 1,250
Makemoncku bpoj 2000 5,000
T'opue ITetpos 2016 19,500
Pecen 2004 12,000
Crpyra 1988 120,00
Jebapua 2006 500

271,950

Cnuka 60: ONWTUHM CO NPEUYUCTUTENIHU CTAHULM 33 OTNASHU BOAM

Bo mefyBpeme niaHupaHa Uau 3aBplueHa e uirpaabarta Ha neT A4ONOJHUTENHU NPEYNCTUTENHU CTAaHULM 33
oTnagHu Bogm Bo FeBrennja (otBopeHa Bo centemspu 2018), Knyeso 1 Mpunen (oTBopeHU Bo cpeamnHaTa Ha
2018), kako v Bo Pagosuw u Ctpymuua. Co oBME HOBM MOCTPOjKM KanaumMTeToT 3a NpepaboTKa Ha oTnagHu
BOZM peuncu ce yaBojyBa u cera ondaka oKosy egHa TpeTMHA 04, HaceNeHNeTo BO 3emjaTa.

7.1.1.2. lpyru TO4KeCTU U3BOpU

HesaBucHo opf ypbaHuTe OTnNagHM BOAM, TOYKECTUTE WM3BOPU MOXKE [a BKAY4YyBaaT U WHAYCTPUCKM
epayeHT nAM 3eMjofenCKM TOYKeCTM M3BOpU. 3aefHO co ypbaHWTe OTMagHM BOAM, WUCMYLITAHETO
edbnyeHTV og, MHOYCTPUCKMOT U 3eMjOLENCKMOT Te4yeH oTnag e ondateHo Bo YneH 110 o4 3aKOHOT 3a BoAM
NOBP3aHO CO CUCTEMOT 3a [03BOAIM MNpPUKaxaH BO uYneH 79. Ce wu3gaBaaT [J03BOAM  COFJIACHO
OorpaHMYyBarbaTa Ha KOHUEHTPaLMMTE Ha cneunduyHMTE ONacHM CYyNncTaHLMKU U MefyHapoaHUTE JOTOBOPM.

7.1.1.3. Andy3HU U3BOPU: HUTPATU N [lupeKTUBA 32 HATPATU

HuTpaTuTe 04 3eMjoAeNCK1TE M3BOPU Ce raBHaTa NpMYMHa 3a 3aradyBatbe Ha BogaTta o4, Andy3HU U3BOPU.
3a 4a ce HamanuW OBOj TMN Ha 3aragyeatbe, AMpeKTMBaTa 3a HUTPATM BOBeAyBa CEPUja MEPKU, BKNYYUTENHO
1 6aparbeTo 3a UAEHTUPUKYBabe Ha 3arafgeHuTe 30HU U 30HUTE KOW MPMAOHEecyBaaT BO 3aradyBaheTo,
KaKo 1 BoBeAyBatbe KOAEKCU 3a A,06pa npaKca 1 aKLMUCKU Nporpamm.

22 HamecTo eKBUBaNEHTHM kuTem (Np. E.}K.) YecTonaTt ce KOPUCTU TEPMUHOT EKBUBANEHTHO HaceneHue (E.H.).
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Cnuka 3: OueHka Ha nputhcouuTe Bo Bapaapckuot cims??

Bo MaKelOHCKMOT 3aKOH 3a BOAM, 30HMTE KOM Ce YYBCTBUTE/IHU Ha HUTPATK ce ondaTeHn Bo YneH 102, nako
OMPEeKTMBaTa Cce ylTe He e LeNoCHO cnposegeHa. Lleante 3a osBue nopgpauja Tpeba aa ro peryavpaar
KBa/IMTETOT Ha edAYyeHTOT o4 OTNagHUTE BOAM Of, jaBHUTE KaHaNM3aLMOHM CUCTEMWM W Aa O OrpaHuuar
B/1€30T Ha XpaH/AMBMUTE COCTOjKM of 3emjomenctsoTto. Co Len Aa ce NPOLEeHW MPUTUCOKOT oa AudysHU
N3BOPU KOPUCTEHW CE NpUTUCOUMTE 0f, OTNaAHUTE BOAM Of HAceleHM MecTa KoM MmaaTt nomasnky og 500
KUTEIM MO peyeH cermMmeHT Bo BapAapcKMoOT cavB. BieryBartbeTo Ha a30TOT Cenak TELWKO Ce KOHTPOo/Mpa
npeky npepaboTka Ha OTNagHMTE BOAM M WCTO TaKa BepPOjaTHO MNOTEKHYBA 04, peanHn AudysHu
3eMjoZe/ICKM NU3BOPMU.

23 ToyKecTv U3BOPYM HacnPOTV AndY3HM U3BOPU, LipTere Boga 1 GpUanukm nputucoum (EuropeAid/132108/D/SER/MK - cTyauja).
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'Ha acquis BO 061acTa Ha KBaNUTETOT Ha BogaTta__

Cnuka 4: KapTa CO OUEeHKa Ha HMBOTO Ha 3eMjO,CI,EI'ICKM npuTUCoOLUM NO peyHn CanMBoBu

YyBcTBUTENHOCTA (r1aBHO Ha AUbY3HU) NPUTMCOLM Of, 3eMjOAENCTBOTO belle oueHeTa Mo peyeH CermeHT
Ha cnuB co cTyaujaTta — EuropeAid/132108/D/SER/MK. Bo oBaa cTyamja ce aojae Ao 3aKkayyok aeka 30% oa
OBMe cermeHTn 1 26% og BogHUTe Tena Bo BapaapCcKMOT CAMB ce Nog BAKjaHMe Ha TakBu nputncoum. Cenak,
OBaa aHa/M3a He e MNOTKpeneHa CO NoAaTouM o4 MOHUTOPUHIOT Ha XpaH/AMBUTE COCTOjKM, Buaejku
NOCTOEYKUTE CTAaHMLUM 32 MOHUTOPUHT T cnegaT CaMo NOro/IEMUTE PEYHU TEKOBMU.

OvpeKTnBaTa 3a HUTPATU COAPKM HACOKMU 3a KOopuUcCTere Ha fybpuMBO M BelwTayko fybpuBo, cnopen Koja
npudaTAMBUTE KOJIMUMHM 3aBMCaAT Of, TUNOT Ha 3eMjoZie/iIcKa npakca co makcumym 170 kg N o, fybpusa no
XeKTap Ha roamliHo HMBO. MoA3eMHUTe BOAHM Tena He Tpeba Aa coapyaT noseke og 50 mg/l asor, wTo e
coapKaHo Bo YneH 102 oa MaKe4OHCKMOT 3aKOH 3a BOAM.

CnegHo e BOBeAyBa€TO KOAEKCM 3a A06pa npakca M aKUMCKM nporpamu. Tue MoXKe Aa BKayyar
HaLMOHaNHW perynaTMeuy 3a BOAEHE EBUAEHLM]jA U PETUCTPUPatbE Ha KoAnYecTBaTa NponsseaeHmn fybpumea
Ha 6a3a Ha a3oT M docdaT, o4 acneKkT Ha HMBHA JfierasHa ynoTpeba Ha UMOTMTE WM nNpepaboTKa Ha
npoun3BeAeHNOT BULWOK. b 6uno og nomow Aa ce opraHM3Mpaat obyku Ha dapmepuTe 3a HecakaHuTe
edeKTV 04, NecTMUMANTE U XPaHAUBUTE COCTOjKM, KaKo M 3a A06puTe 3eMjoAE/ICKM NPaKTUKN?,

AHanmsaTa Ha AOCTanHWUTE NOAATOLM KaKo LWTO e AafeHo Bo lornasje 5 oTKpMBa AeKa NoKpaj nogpayjeto
Ha CKonje, ropHMOT cAMB Ha LlpHa peka Kaj rpagot buTtona, npeTtcraBeH CO CTaHMUATA 3@ MOHUTOPWHT
CkoumBup, Tpeba ga Mma NpUMopuUTeT NPU NPOEKTUPAHETO Ha mepkuTe. OBAe, Aypu 1 noseke og Taop -
CTaHMUaTa 32 MOHWUTOPUHI Bappap Hu3BogHO of CKonje, ce perncrpyMpaar MHOTY HUCKM HMBOA Ha

24 www.oicrf.org/documents/40950/43224/Establishment+of+land+parcel+identification+system+LPIS+in+Republic+of+Macedonia.

pdf/b676d599-b5b3-7b34-90ca-4d35f79cf9f4.
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KMCNOPOA U eKCTPEMHO BUCOKM HMBOA Ha aMOHWYM LUITO MOKa)KyBa YC/I0BM KOM He ce COOZBETHU 3a 34paBa
exkosnorunja. CornacHo oueHkute og Ramboll (EuropeAid/132108/D/SER/MK) 3a ryctuHa Ha Hace/leHMeTo,
npoueHKa Ha bMonoLlKaTa NoTpollyBayka Ha Kucnopog (BOD) u pacnpegenba Ha UHAYCTpUUTE, BaKBUTE
nputMcoun ce cnabu MaM ymepeHn Bo OBa Moapadje, AodeKa NPoLeHKMTe 3a AndysHUTe U3BOPU BO
ropHMOT cAuB Ha LlpHa peka ce ocobeHo BUCOKM (BMAM Mana norope Ha civka 73). OBa 61 3Haveno aeKa
noKpaj noaobpyBarbeTo Ha CUCTEMOT 3a cobuparbe U npepaboTka Ha OTNaAHW BOAM BO OBaa obnacT
nocebHO ce Ba*KHW U MEPKUTE 32 KOHTPO/a Ha AMDY3HUTE U3BOPMU.
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Cnuka 5: MOHUTOPUHT Ha aMOHUYM
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Cnuka 6: MOHUTOPWHT Ha KUcnopoa,

JaneHn ce npoceyHUTe roauHM KoHUeHTpaumm Ha NHs Bo 17 GYHKUMOHANHU CTaHUUM 3@ MOHUTOPUHT
(enamn norope) U MMHMMYMOT MECEYHM KOHLEHTpaLuMM Ha Kucnopog no roguHu 2010 — 2017. Huckute
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HMBOA Ha KMUC/IOPOA NMPUYMHETU Of BMCOKaTa XeMMCKa M BMOJIOWKA NOTPOLIYBaYKa Ha KMCAOPOA, a Kako
pes3ynTaT Ha 3araflyBabeTo, ja OHEBO3MOXKYBa BOOOMYaeHaTa okcuaaumja Ha aMOHUYM BO HATPUT U HUTpaT
(HuTpMdmKaunja), wWTO NpuaoHecyBa 3a HEAOBOJIHM YCNOBM 3a pacTeHMjaTa U KMBOTHWUTE KaKo M 3a
YOBEKOBOTO 34paBje (nogatoum og YXMP).

7.1.2. 3aKOH 3a }XMBOTHa cpeauHa

3akoHOT 1 ondaka baparata Ha [AupeKTMBaTa 3a OUEHKA Ha B/IMjaHMETO BP3 KMBOTHA cpeduHa WU
JdunpeKTnuBaTa 3a MHTErpMpaHo CnpedyBare U KOHTPONA Ha 3araflyBarbeTo. HeKoNKy HaunoHanHKU cTpaTernm
ce pasBMEHM 0f, aCneKT Ha XMBOTHAaTa cpeAuHa: HauMoHanHa cTpaternja 3a MHBECTUMLIMK BO KMBOTHaTa
cpeamHa, HaumoHanHa cTpaTtervja 3a anpoKcMmalMja BO KMBOTHaTa cpeamHa, HaumoHanHa ctpaTeruja 3a
OfiP*KNnB pa3Boj U CTpaTernja 3a MOHUTOPUHT Ha }KUBOTHaTa CpeanHa.

7.1.3. 3aKoH 3a 3awWTUTa Ha Nnpupopaara

3akoHOT M ondaka baparaTa Ha [OMpeKkTMBMTE 33 NTUUM W XKuBeaauwTa. MaKkegoHuja WUCTO Taka
paTudUKyBaLle HEKOJIKY MelfyHapoAHM KOHBEHLMKU 33 ANB CBET U MOYypULLITa U MMa pa3BueHo ,CTparteruvja
M aKUMCKM NnaH 3a 6uosolwKa pasHoBuaHocT”. HoBaTa Bep3uvja Ha 3aKOHOT 3a 3alUTUTa HA NpupoaaTa co
Nnog3aKoHCKMTE aKTM Oelle M3roTBEH CO NpUMAOHeC o4, CTpaHa Ha IPA npoekToT ,3ajakyBatbe Ha
KanauuteTuTe 3a MMNAemMeHTaumja Ha Hatypa 2000“. Toj uaeHTMdMKyBa LIECT TUMOBM HA 3aWUTUTEHMU
nogpadja, cornacHo IUCN knacudukaumjata®®>. MpeskaTa Ha 3alITUTEHM nogpadja nokpusa 8,9% og
TepuTopujaTa Ha 3emjaTta (2017; cnmka 70). OBaa mperka U mpexaTta Ha 35 Emepang noapayja co nocebeH
nHTepec 3a 3awTtuta (bepHcka KoHBeHUMja®®; camka 71 v camku 16 n 17) ce anaTku 3a BOCNOCTaByBakbe Ha
MaKeJoHcKaTa mpeska Ha HaTtypa 2000 Koja e Bo Tek?. LleanTe 33 3aWITMTa Ha nogpadjata Ha 0Baa Mpexa
Ke mopa ga ce 3emaT npeasua Npu cnposeaysarbeto Ha PAB, o4 acnekT Ha ondaTeHMTe BOAHM Tena.
MocebHUTe 3aWTUTEHW Nogpadja NpeasoXeHn cornacHo AdupeKktusaTta 3a nTuum ce: [ojpaHcko E3sepo,
Oxpuacko Esepo m MpecnaHcko E3epo. JlokauuuTe KoM ce nogpayja og, Ba*KHOCT 3a 3ae4HULATA COrNacHO
OupeKkTnBata 3a XuBeanuwTa ce: MaBpoBo, Jakynuua, Osye MNone, MNewTtepa Y6asuua, Mannumua u
Menuctep.

BuonowKkute KBa/MTATUBHU €NEMEHTU o4 PamkoBHaTa ANPEKTMBa 3a BOAUN He TU on¢ar’<aaT nTmunTe m
3aLUTUTEHUTE WUIM EHAEMCKUTE BWAOBM KaKO TaKBM, TyKy OaparbaTa 3a MOCTUrHyBakbe Ha LEenuTe Ha
[AVpeKTrBKTE 32 NTULM U }KMBEAJIMLLTA BO roJieMa Mepa KOPeCrnoHAMPAaT Co OHMeE 3a NOCTUTHyBake Aobpa
coctojba Ha BogHMTe Tena cornacHo PAB. 6uaejkn, Ha pacnosiarakbe MMa MHOrY Masiky nogatouM 3a
6MONOLIKMTE KBA/IMTATUBHM €/IEMEHTU CE YLUTE HE Ce MOCTAaBEHU LIENN.

25 MefyHapogeH cojy3 3a 3alwTuTa Ha npupogata (IUCN); https://www.iucn.org/.

26 KoHBeHLMja 3a 3alTWTA Ha AMBUOT PACTUTENEH U KUBOTUHCKM CBET M NPUPOAHUTE }uBeanuwTa 8o EBpona (T.H. bepHcka
KoHBeHUMja); www.coe.int/en/web/bern-convention.

27 http://ec.europa.eu/environment/nature/natura2000/index_en.htm.
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3ajakHyBatbe Ha KanaumTteTute 3a epeKTUBHA MMIZIEMEHTAUMU]a
‘Ha acquis B0 061acTa Ha KBaMTETOT Ha BoAaTa

Cnuka 7: Kapra co 3awTtuteHn obnact 2017 (http://www.moepp.gov.mk)
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Cnuka 8: Kapta Ha mpexata Emepang (http://www.moepp.gov.mk)

7.2. [OoOnNonHUTENHU MepPKuU

Cnopeg POB uneH 11-4. [1oNONHUTENHN MEPKU CE OHME MEPKM KOU Ce NPOEKTUPaHU U CNpoBeAEeHN KaKo
HaJ0NO/HYBakbe Ha OCHOBHUTE MEPKM, CO LN Aa ce NOCTUIrHAT LLeIMTe NOCTaBeHM cornacHo YneH 4. flen b
o, AHeKc VI coapKun He3aKy4eH CMMCOK Ha BaKBM MEPKM.

3emjuTe 4/EeHKM MCTO Taka MOXe Aa YCBOjaT yluTe AOMONAHWUTENIHM MEPKUM CO Len Aa Ce OBO3MOMKM
AONOMHUTENHA 3aLWTMTA UM NoA06pYyBatbe Ha BOAMUTE Kou ce ondaTeHn BO 0Baa [AMPEKTUBA, BKAYYUTENHO
M cnpoBefyBatbe Ha COOABETHUTE MefyHapoaHW AOrOBOPY HaBeaeHM BO YieHoT 1.

MepKuTe ce ogHecyBaaT U Ha MPEYUCTUTE/IHM CTaHULM 3a OTNALHM BOAM 33 UHAYCTPUUTE, YCBOjyBatbe Ha
NPUHLMNOT Ha HAjao0bpY AOCTANHW TEXHUKU UTH.

Cnopea Ramboll EuropeAid/132108/D/SER/MK: notpebHo e noaobpo Aa ce AOKYMeHTMpaaT 6MOooLWKMTE
aHa/N3M, KaKo W BAMjaHMETO Ha MOCTOeYKUTe ypbaHW oTnaaHW BOogM BP3 cOCTojbaTa Ha BOAHWUTE Tena
HU3BOAHO. Baka CTEKHATOTO 3HaeHe MOXKe A3 NOMOTrHe [a Ce ogpean OYeKyBaHaTa BPeMEHCKa pamKa Kora
ke buge obHOBEH PEYHMOT EKOCUCTEM M Kora Ke buae nocturHata gobpa coctojba. OBa e egHa of
HameHuTe Ha MNNaHoT 3a ynpaByBake CO PEYHUOT C/IUB.

AHekc VI, AEN b

CnepyBa He3aK/lyYeH CMUCOK Ha AOMNOJHUTE/THU MEPKM KOULITO MOMKAT A3 M YCBOjaT 3eMjUTe-4JIeHKU BO CEKOoe noapadje
Ha PEYHMOT C/IMB, KaKOo Aen 04, NporpamaTa Ha MepKu LTo ce 6bapa cnopepa, uieH 11 (4):

(i) 3aKOHO4ABHWN MHCTPYMEHTH

(ii) aAMMHUCTPATUBHU UHCTPYMEHTM

(iii) eKOHOMCKM MU GUCKANHWN MHCTPYMEHTHU

(iv) cknyyeHmn cnoroabu 3a 3alUTUTa Ha KMBOTHATa cpeauHa
(V) KOHTPOAM Ha emKCUM

(vi) KogeKen Ha pobpaTta NpaKTUKa
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(vii) pereHepaymja u 06HOBYBaHbe Ha MOYYPULLHK Noapadja

(viii) KOHTPOAIM Ha eKkcnnoaTaumja

(ix) mMepkM 3a perynuparbe Ha MOTPOLIYBayKaTa, Mefy APYroto M NPOMOBUpakbe Ha afanTMPaHOTO 3eMjoAe/NCKo
NPOM3BOACTBO, KaKo LUTO Ce KyATYpU KomwwTo 6apaaT Masiky Bo4a BO Nogpayja norogeHu co cyla

(X) mepKku 3a edUKACHOCT U 3a NMOBTOPHO KOpUCTEHbE, Mefy APYroTo, U 338 NPOMOBMPatbe Ha TEXHONOTMMTE 3a edUKacHO
KOPUCTEHE Ha BOAATA BO MHAYCTPMjaTa M TEXHUKMTE 3a HAaBOAHYBatbE M 3a 3alUTeAa Ha BogaTa

(xi) rpageHu NpoeKTK

(xii) nocTpojku 3a AecannHM3aLmja

(xiii) npoekT 3a o6HOBa

(xiv) BewTayko HagoNoHyBakbe Ha akBubepun
(xv) 06pa3oBHM NPOEKTH

(xvi) McTpaxkyBayku, pasBojHU U MPOBHU NPOEKTU
(xvii) Apyrn penesaHTHU MepKK)

8. YuyecTBO Ha jaBHOCTa

8.1. JaBHO mucneme n BK/1lydyyBadtb€e Ha 3aCerHatm CTpaHu

JaBHOTO mucnere e BuTaneH GaKTop 3a BAMjaHME BP3 MOAUTMYAPUTE M HOCUTENWUTE Ha oaNyKu. Toa e
ABUraTen 3a akumja U uHBecTMumMu. [ocera, MakeaoHWja e BO cpeKHa cuTyaumja ga Hema npobaemu co
HeZl0CTaTOK Ha BOAa W/IM AOCTanHa YMcTa Boga 3a nuerbe. Taka, jaBHaTa CBECT 3a MpalarbaTta 3a BoauTe e
00CTa HUCKa (apyry ¢akTopyu Ce eKOHOMCKMOT MPUTUCOK BP3 HACENEHMETO, TPAAMLUMOHANHO HMCKOTO
noynTyBakbe Ha »KMBOTHATa cpeanHa Bo cnopeaba co 3emjute og, CesepHa EBpona, UTH.).

AZLMUHUCTPATMBHUTE CTPYKTYPU BO CEKTOPOT 33 BOAA Ce yTBPAEHW BO 3aKOHOT 3a BOAM. YYECTBOTO Ha cute
KOPUCHULUM Ha BOAQA, OAHOCHO JIOKA/IHUTE ONWTUHWU, UHAYCTPUjaTa U 3eMjOAENCTBOTO, KaKO U rpafaHCcKoTo
ONUTECTBO (Ha NpMMmep, NPeKy HeBAagMHM opraHnsaumnm; HBO) e 3aKoHCKM yTBpAEeHO. Taka, ce npeasnaysa
WMHTErpupaHo ynpasyBare co Boaute (MYB), 6asmnpaHo Ha pedHute camsosu (BPC). 3a cekoe nogpauje Ha
peyHunoT came belle NoaroTseH MaM e Bo ¢asa Ha NOArOTOBKA NJaH 3a ynpasyBake co peyeH came. Co
3aKOH, UCTO TaKa, ce popmupaat CoBeTH 3a ynpaByBarbe CO CMBOT Ha pekuTe (CYCP), HO TUe ce ywTe He ce
cnposefeHu.

Obes3benyBa bapomeTap 3a jaBHa NoA4pPLIKA WU MHTEPEC M TM MOTUBMPA NOEAMHUMTE HA CUTE HMBOA A3
BOAAT W Aa npe3emart noBeke AejcTeuja. LlenTta Ha 0BOj MHAMKATOP 33 jaBHOTO MUC/EHE €, CIeACTBEHO, Aa
ce M3mepaT CTaBOBMTE Ha MOLIMPOKATa jaBHOCT BO OA4HOC Ha NpallaraTa Kako WTo ce: buoamsep3nTeToT U
BAa)XHOCTa 3a HEroBO 3auyyByBakbe, CEPUO3HOCTa W BAWjaHMETO Ha 3arybata Ha 6OuoaumsepsuTeTOT,
HajrofiemMuTe 3aKaHW 3a buoamBepsuTeToT, WTO EY Tpeba Aa Hanpasu 3a ga ro cnpeun rybemweto Ha
buogunBep3nTeToT, yaorata Ha mpexata Natura2000, AMYHM Hamopu 3a 3aWTMTAa Ha nNpupoaata MU
61oaMBEP3UTETOT UTH.

3a Bpeme Ha pa3BojoT Ha VRBMP, BKAy4YeHU ce cneiHUTE OpraHu U MHCTUTYL MM (3acerHaTu cTpaHu) (CTaTtyc:
HoemBpu 2018 roamHa):

3acerHaTu cTpaHu 3a Bpeme Ha pa3BojoTt Ha MYCPB

MwuHucrtepcrea MMCIM, ocBeH OB (Ha np. EaMHMUa 33 3aWwITMTa Ha npupogata, EanHnua 3a COBXKC,
EannHunua 3a UNNU, Oaaen 3a UNA, MULXKC)

132

Ey s
vdEil; TE%%?” Bﬁ’%#

W,
=



M3 (ocobeHo jaBHO 3apasje/Boaa 3a nuerbe)

ME (Bo BpCKa cO xuapoeHeprujaTa)

M3LLB (BO BPCKa CO 3eMjoAENCTBO, HUTPATY, ...)

MHcnekTopatn MHcneKTopaT 3a }KMBOTHa cpeauHa (cnopes MMKCIN)
MHcneKTopar 3a 3emjogenctso (nog M3LLB)
YHuBep3utetu Yuusepsutet, Oaaen 3a 6uonoruja

TexHWYKM yHMBEP3UTETU (044eN 32 XMAPOMEXaHUKaA, O44EN 33 }KUBOTHA cpeauHa))

HauunoHanHu UHCTUTYUUU

BoaoctonaHcTeo (AKLMOHEPCKO APYLITBO; APXaBHA COMCTBEHOCT)

CronaHcka Komopa

ENNEM

JKIN Benec

ALIKOM

OnwTHHM 8ok Bapaap (aocera npeky e -nowTa)

HBO (Ha npumep, CCC, KAC)

LleHTap 3a ynpaByBatbe co Kpusun (LLYK)

leonowku 3asog,

CPT PP

BbperanHuua-NpoeKkTHa KaHuenapwmja

MpuBaTeH ceKkTop

KomnaHuu (Ha npumep, Papmaxem)

F'enHr Kpebc n Kndep

TMM (UHCTUTYT 3a rpafleXKHULWITBO)

KoHcyntaHTu (Ha np. MpolouHT, EnTuca)

MerfyHapoaHU UHCTUTYLMK

Jeneraymja Ha EY

rm3

KéB

MUA

CEKO

CeeTcka b6aHKa

YHWA0

Ambacaau (Ha npumep, JanoHuja, Ffepmanuja, LLiBajuapwja, XonaHauja Asctpuja, CAL)

Aunctpubyumja Ha gpyrn
MHpopmauum

Beb-cTpaHmua, dejcbyk, Teutep (npeky UBA BueHa) Sletoum, 6poluypu, anue B anue

Cnuka 61: 3acerHatu CcTpaHu 3a Bpeme Ha pa3BojoT Ha [TYPCPB

PAB 6apa jaBHO y4yecTBO BO MIAaHMPAHETO HA YNpaByBareTO CO C/AMBOT HA pekaTta. OBa ce ogHecyBa Ha
aKTMBHO BKy4YyBakbe Ha CUTE 3aMHTEPECUMpPAHM CTPaAHU UK 3acerHaTu cTpaHu (3C) Bo cnpoBeayBakeTO Ha
OMPEKTMBATA, @ 0cobeHo, MHOOPMALMM M KOHCYATALMKU CO jaBHOCTA M pasHUTE KOPWUCHMLM Ha BOAa, 3a
BpemMe Ha MoAroToBKa, npernes v axypupare Ha MYPC (Ha cekou 6 roguHu). 3emjute-uneHku Ha EY (u
CNeacTBeHo, NpeanpucTanHuTe ApKaBW, Kako wTto e Penybavka MaKkegoHwja) mopa fda obesbepar
KOHCy/ATaLMja CO CUTE 3aMHTEPECUMPAHN CTPAHM U HUBEH NpUCTan A0 MHPOPMALMK 04 NO33a[MHA, KaKo LITO
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ce nogartouuTe 3a MOHUTOPUHS, NOTPebHM 3a pa3Boj U Npernies Ha NAaHOBMTE 3a yNpaByBakbe CO C/IMBOT Ha
pekuTe (MYCP).

BKkny4yyBarbeTO Ha 3acerHaTuTe cTpaHM Bapa npouec Ha KOHCYATauMja 3a HaupT-Bep3MjaTa Ha OBOj NAaH 3a
YPC 1 HerosaTa HaupT-nporpama 3a MepKM, KaKo M MOXHOCT 33 aKTUBHO YYecTBO Ha pesieBaHTHUTe
3acerHatu ctpaHu. OBa MOXKe Aa ce NOCTUrHe Bo pamkuTe Ha CoBEeTOT 3a CAMBOT Ha pekaTta Bapaap, Koj
Tpeba Aa ce BocnoctaBu No GOPMaNHOTO YCBOjyBatbe HA OBOj MAAH WM Aa CAYXKM KAKO CTPYKTypa 3a
MOHWUTOPUHT U NOoAApLIKa 32 umnaemeHTaumjata Ha MYCPB. MMoHaTtamy, jaBHaTa CBECT 3a O4PXKAMBO U
WMHTErpMpaHo ynpasyBake CO peyHuTe cimMBoBu Tpeba noctojaHO Aa ce noaurHysa. MoBp3aHWOT npegaor
3a CTparternja 3a y4ecTBO Ha jaBHOCTa e HaBegeH Bo AHEKC I11 —.

CnegHwWoB nnaH 3a NOHaTaMOLLEH Pa3Boj M BK/y4YyBakbe Ha 3acerHatute CTpaHu Ke buge ctaBeH BO aKuwja
npea aa ce duHanmsmpa HaupToT Ha MYPCB (CtaTtyc: HoemBpwu 2018 roanHa):

Kora

LWro

MNetok, 9 Hoemspu 2018 rogmHa

Mpesoa Ha MK, npesog Ha A/l BO Tek

MoHepenHuk, 12 Hoemspu 2018
roanHa

Mucmo 3a MHbopmUpatkbe 3a noceraTa

Cpepna, 21 HoemBpwn 2018 rogmHa

MNoceta Ha AAKOM u rpag Ckonje

Hepena 26-30 Hoemspu 2018
roavHa

CoCTaHOK Ha cekTopcka paboTHa rpyna (CPT)

Cpepa, 28 Hoemspu 2018 roanHa

Moceta Ha buonTta

MNetok, 7 pekemspu 2018 roanHa

JaBeH HacTaH n c06wpaH>e KOMEHTapu 3a Bpeme Ha HaCTaHOT

MNeToK, 7 pekemspu 2018 rogmHa

Ob6jaByBarbe Ha MYCPB Ha Beb-cTpaHumua Ha TN u MXKCMN

BTtopHuK, 11 gekemspu 2018 rogmHa

Moceta Ha TeToBo 1 M3

YeTtBpTOK, 13 aekemspn 2018 rogmHa

MNoceta Ha Benec u lesrennja

BTropHuK, 18 gekemspu 2018 rogmHa

Moceta Ha MOTK 1 M3LLB

YeTBpTOK, 20 fiekemBpy 2018 rogmHa

MoceTa Ha Boao CK u acoumjaumja 3a pubapctso

MoHepenHuk, 14 jaHyapu 2019
roauHa

Cobuparbe KomeHTapu og, Beb-cTpaHuLaTa

Cpega, 16 jaHyapu 2019 roauHa

MoceTta Ha EJIEH n nHayctpucka komopa

Cpepga, 23 jaHyapu 2019 roauHa

Moceta Ha LYK & A3C

CpeAMHaTa Ha jaHyapu A0 KpajoT Ha
mapT

BkiyyyBarbe Ha KOMeHTapuTe BO NMOr/1aBjeTo 3a jaBHM KOHCyATauun Ha NMYCPB

CpeAMHaTa Ha jaHyapwu 40 KpajoT Ha
mapT

MoceTa Ha AONONHUTENHU 3aCErHATU CTPAHU UK OHUE CO HajpeNeBaHTHU KOMeHTapu

cpefMHaTa Ha jaHyapu [0 KpajoT Ha
mapt

www.P/IB-twinning.info/ms/P/B-

twinning/PAB mk/PAB mk components/PAB mk component4 (Ha MK)
www.P/B-twinning.info/ms/P/B-

twinning/PAB al/PAB al components/PAB al component4 (Ha ANl)
www.P/IB-twinning.info/ms/P/B-

twinning/PAB en/PB en components/PIB en component4 (Ha AH)

Cnuka 62: U3rneam 3a NnoHaTamMoOLWHO BKNy4YyBak€ Ha 3aCerHatute CTpaHu
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http://www.wfd-twinning.info/ms/wfd-twinning/wfd_mk/wfd_mk_components/wfd_mk_component4/
http://www.wfd-twinning.info/ms/wfd-twinning/wfd_mk/wfd_mk_components/wfd_mk_component4/
http://www.wfd-twinning.info/ms/wfd-twinning/wfd_al/wfd_al_components/wfd_al_component4/
http://www.wfd-twinning.info/ms/wfd-twinning/wfd_al/wfd_al_components/wfd_al_component4/
http://www.wfd-twinning.info/ms/wfd-twinning/wfd_en/wfd_en_components/wfd_en_component4
http://www.wfd-twinning.info/ms/wfd-twinning/wfd_en/wfd_en_components/wfd_en_component4

8.2.

3HauyajHu Npalaba 3a ynpaByBakbe CO BoAUTE

Cnopeg uneHot 14 og PAB, 3a MHPOPMALIMM U KOHCYATALUKM CO jaBHOCTA, NOTPebeH e NpUBPEMEH npernes
Ha 3HayYajHMTe Mpallarba 33 ynpasyBakbe CO BOAMTE MAEHTUPUKYBAHW BO CAMBOT Ha pekata. 3a Bapgaap,
Haj3HayajHWTe Npallama 32 ynpaByBake CO BOAUTE MOXKeE a Ce CYyMUPaaT Ha C/IeAHNOB HAYMH:

1.

HepnocTaToK Ha nogaTouy 3a MOHUTOPUHT. MaKeaoHWja BO MOMEHTOB MMa rosiemMu NpPasHUHU BO
nporpamara 3a MOHUTOPWHT, Bo cnopeaba co baparbata 3a PA1B. 3aToa, NpBMOT NpUOPUTET € Aa ce
NoCTaBM MOHUTOPUHIOT corniacHo PZIB. OBa Ke ce NOCTUIHE NOoCTeneHo 3a CUTe NOBPLUMHCKU U
noA3eMHU BOAHM Tena.

HepoBoneH TpeTmaH Ha ypbaHuTe oTnaaHu Boan. Bo 0Boj MOMEHT, camo Man aen oz ypbaHata
oTnafHa BoAa ce TpeTupa npeg aa ce ucnywTtu. Osa goseayBa A0 OFPOMHO ONTOBapyBake Ha
XPaH/IMBU MATEPUM U MATOTEHU MMKPOOPraHN3MM 40 NOBPLUMHCKUTE BOAM KOW T1 BAOLIYBaaT
MHOryTe BOAHM Tena. Kako pe3ynTaTt Ha Toa, KBA/IMTETOT Ha BoAaTa e 4ecTo cnab.

MpuTncoum oA, 3emjoaencTBOTO, Npean3BUKaHKu o ynotpeba Ha Fybprnea (MMHEPaNHM U OPraHCKun)
1 nectuuman. OBa ce ogHecyBa M Ha NOBPLUMHCKUTE M Ha Nog3emMHUTe Boau. buaejkn He noctom
nobap npernes Ha BUCTUHCKUTE NPUTUCOLM BP3 BoAaTa, eaHa 3a4a4a Ke buae ga ce gobue
NOKBaHTUTATMBEH W KBANIMTATMBEH Nperaes Ha nputmucoumTe.

UcTtoBpemeHo, Ke Tpeba Aa ce BoBeaaT Nogobpu 3eMjoAeICKU NPAKTUKMU.

KoHTaMWHMpPaHU NOKaIUTETU: UMA MHOTY KOHTaMWUHUPAHW IOKaUUK o4, NopaHeLHNUTe
WHAYCTPUCKN 1 ypbaHM ynoTpebun Ha 3emjuwte Bo MakeaoHuja. OBa npeTcTaByBa 0cobeHO 3aKaHa
33 KBA/IMTETOT Ha NOA3EMHMUTE BOAM.

MNpomeHeTa xuapomopdonormja: Ha HEKOKY IOKaLUMM HU3 CIMBOT, Ce CO3Aa/le pe3epBoapu co uen
Npou13BOACTBO Ha eNeKTpPUYHa eHepruja, cHabayBare Co BoAa 3a NMEHE U HAaBOAHYBaHE.
EKOHOMCKaTa Ba*KHOCT Ha OBME HaMeHMU e TOJIKY ro/ieMa LUTO He e onuuja Aa NpecTaHeTe Aa
Kopuctute (a H1 PAB He ro 6apa Toa). Ha apyru mecta KoputaTta Ha peKkaTa ce ucnpasusie u
bperoBuTe ce NonpaBeHM 3a 3aWITUTa oZ nonnasn. MeryToa, Tpeba Aa ce UCTparkaT HauMHM 3a Aa
ce HaMa M B/IMjaHNETO BP3 *KMBOTHATA CpeanHa M Aa ce NOCTUTHe HajaobprMOT MOXKEH EKO/OLWLKMK
NoTeHLMja, KaKo LITO e BpaKakbe Ha *KMBeamwTaTa Ha pubute n HUBHa MUrpaLmja HU3 bpaHuTe.
OBa Baku 1 3a gpyrute cMaHO MognudUUMpPaHn BOAHM Tena.

KoopanHaumjaTa nomery gpaBHUTE MHCTUTYLIMKW BO BPCKA CO NpallakbaTta 3a BOAATa € 04 BUTA/IHO
3Hayere 1 3aToa Tpeba aga ce Nnogo6pun. OBa BaXKM U 32 TEXHUYKO HMBO, KaKo M 3a
agMUHUCTPaTUBHA copaboTka. CoBeTUTe 3a YyNpaByBakbe CO PEYHUTE C/IMBOBU, KOW Ce 3aKOHCKMU
dopmupaHm, Tpeba ga NpodyHKLMOHNPAAT.

BaxkHO e fAa ce 3amoyHe CO MEepKWM, MAaKo HEeKoW MoAaTouyM 3a MOHWUTOPUHI CeyluTe He ce AO0CTamHu.
HocTtanHuTe nHGOPMaLIMM, MaKO HELLESIOCHM, Ce NoBeKe 0 A0BO/IHM.

8.3.

MpeKkyrpaHuyHa copaboTka

PAB ce ¢oKycMpa Ha eKonorvjata M OAPMKAMBOTO KOpuUCTere Ha BogaTta. OBa BK/Ay4YyBa 3allTMTa Ha
eKocucTemMuTe M NpMpoaaTa, HO MCTO Taka Tpeba Aa o6e3beam eKOHOMCKM NPoOChepuUTeT M 3eMjoL4esICKO
nponsBoAcTBo. MoKpaj ApyrMTe, MPOCTOPHOTO MAaHMpPakbe ro NoKpMBa OBa Mpallakbe BO efHa 3emja Uau
pervoH, Ho co3aasa Npean3BULM Kora cTaHyBa 360p 3a HaUuMOHaNHWUTE rpaHnuM. Moxe aa 6uaaT HacouyeHu
pasNMuHM CTpaTelKn Lenun, pasnmyHa ynotpeba Ha BoAa, HO M PasNUYHKM MPUCTanM BO 3aWTWTaTa Ha
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KUBOTHATAa CpeauHa. ,£I,o6paTa copa60TKa MOXe Oa 'M HamMma/in HeratuBHute ed)eKTM n ga nocrturHe
B3ae€MHa KOPUCT 3a CUTE BKIYHEHU CTPaHW.

CnpaByBarbeTO CO PEYHUTE CAMBOBM BOAM A0 CMNOAENEHM OArOBOPHOCTU (mery 3emjuTe-uneHKW, HO BO
NnoAroToBKa Ha nperoBopwu co EY, UCTo TaKa, U nomery 3emjute-4neHkn U rpaHuyHuTe 3emjn). Mokpaj POB,
UCTO TaKa, LUenute 3a ogpxnaus passoj Ha ObeauHetute Haumum (OH) (UOP; N ° 6.5
https://sustainabledevelopment.un.org/sdg6) ro semaaT npeasua, GaKkToT 3a ,,UHTErPUPAHO YNpaByBarbe CO
BOAHWTE PECYPCU Ha CUTE HMBOA, BKIYYUTENTHO U MPEKY NpeKyrpaHmMyHa copaboTka “.

3a npekyrpaHuMyHa copaboTKa OMWTO Ka)kaHOo, MOMKe Aa Ce WAEHTUPUKYBaaT ABe pas/iMyHM HUBOa Ha
copabotka. [pBOTO HMBO € MelyHapOoA4HO HWMBO, KOE € BMCOKO MOJIMTMYKO M 3aToa ce MpUMeHyBa 3a
MOoCTaByBake LI/, M3roTBYBakbe KOOPAMHALMja, UTH., HO cenak Man 6poj Ha MepPKU UM HUKAKBU MEPKK
He ce MocTaBeHM BO KOHKPETHa aKuuja.

BTopoTto HMBO Ke 6MAe HA PErmoHasHO HMBO M HABUCTMHA Ke MNOCTaBWM NPAKTUYHM aKTUMBHOCTU. Bo
MakenoHuja, MpBOoTO HMBO MOXKe ga buae npercrtaseHo o camoto MMKCIM, BtopoTto HMBO Ke buge
O6nacta Ha peyHWoT CAMB ,NoAa-CAMB Ha Bappap HuM3BogHO”. W gBeTe HMBOa ce O MCTa BaKHOCT 3a
uenocHo GpyHKLUMOHANHO yrnpaByBake CO peKaTta Bapaap.

3emajkun npeaBua AeKa ce BKAyYeHM camo ase 3emju (MakegoHuja u Mpunja) U aeka cameoT Ha Bapaap e
NPUANYHO OFPaHMYEH NO rofieMUHa, LLeNTa e Aa ce npeasuav bunatepanHa KoHBeHUMja 33 pekuTe (Kako
OyHas, PajHa, nTH.). MefyToa, HoBMOT MemopaHaym 3a pa3bupare (M3rpafeH Bp3 0CHOBA Ha OHoj o4 2003
rogMHa), MoXKe fa ro oTBOPM NATOT 33 3ae4HUYKO NPEKYrPaHUYHO TEeI0 Ha peyveH CamB (MM Komucmja) 3a
[a Cce 0BO3MOXM paboTa Ha JOroOBOPEHN OAPMKAMBU LLENIM HA PEYHMOT CAUB (BO BPCKA CO YNPaBYBAHETO CO
BOAWTE, KOPUCTEHETO Ha BOAATA, 3alWTUTA Ha BOAaTa, MTH.). Bo cnyyaj Ha pekata Bappap, TaksoTO
3aeHMYKO NPEKYrpaHnYHo Teno Tpeba ga paboTi Ha MHOry jacHO AedUHUPaAHM 334a4M 33 43 M NOCTUTHE
oBue uenn. PyHKUMOHANHOCTa Ha NPeKyrpaHnMYHaTa copaboTka MoxKe rpybo Aa ce MaeHTMdMKyBa 3aegHo
CO C/lelHNTE CTaBKM:

- 3a€4HVNYKN (MHCTUTYLMOHANEH) MEXaHU3aM;

- HajMaKy efleH COCTaHOK roAMLWHO Ha MNOUTUYKO U TEXHUUYKO HUBO;

- 6apem roguiiHa pasmeHa Ha nogatouun/uHpopmaLmu;

- ABeTe 3eMju Mopa Aa MMaaT YCBOEHO KOOPANHUPAHM Lean uam KoopamnHupat MyPC.
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" Transboundary river and lake basins ¢ : 0 2500 5000 km
I Transboundary aquifers [ —

Cnvka 63: KapTa Ha npeKyrpaHM4HUTe CIMBOBU Ha pekuTe 1 esepaTa (YHECKO-UTPAK, 2016)

Bo MNpumja, pekata Akcuoc (Bo MakegoHWja HapeyeHa peka Bapaap) e Aen oA OKpyroT Ha PeYHUoT CMB Ha
LeHTpanHa MakegoHuja (GR10). MpBKOT naaH 3a ynpaByBake CO peyeH camB 3a GR10 e goctaneH Ha
NutepHet (http://PABver.ypeka.gr/wp-content/uploads/2017/04/files/GR10/GR10 P26b Perilipsi EN.pdf;
KOHCYNTUPAHMU Ha 7-12-2018 rogmHa). Cnopeg, Beb-cTpaHuuaTa Ha EY
(http://ec.europa.eu/environment/water/participation/map mc/countries/greece en.htm; ucto Taka
KOHCYNTUPaAHWU Ha 7 -MmKn gekemspu 2018 roanHa), Bo aekemspu 2017 roamnHa 6ewe ycsoeH BTopuot MNYPC;
Ce YMHM AeKa OBaa Bep3umja Ce yLUTe He e A0CTanHO OHAAjH.

9. HapneXHu opraHu

Cnopes 3akoHoOT 3a Boau (2008), MUHUCTEPCTBOTO 3a KMBOTHA CpeAuHa U NPOCTOPHO NAaHWparbe e
Ha3HayeHO Kako HapnexeH opraH (HO) 3a ynpasyBare co BoauTe. OBa noapasbupa oAroBOPHOCT 3a
pa3Boj Ha HAUMOHANAHM MNOAUTMKU M LENOKYMHaTa paMKa 3a ynpasyBakbe CO BOAMUTE BO 3eMmjaTa,
BK/IY4YMTENIHO M NOArOTOBKA HA MJIAHOBM 3a YNpaByBakbe CO CAMBOT Ha PeKaTa, ynpaByBake CO MOCTanKu 3a
[,03BOJIN U BOAEHE HA UAEHTUOUKALMjA U UMNJIEMEHTALMjA HA MPEXN 32 MOHUTOPUHI HA KBAJIMTETOT Ha
BoAaTa.

Bo cornacHocT co oBoj 3aKoH 3a BoAM, HaafnexHocTuTe bea npedpneHn oa MUHUCTEPCTBOTO 3a
3emjo4encTso, WymMapcTeo M BogoctonaHcTeo (M3LLUB) Ha MMCHM. MoseKkeTo oarosopHocTn Ha M3LLUB Bo
obnacTta Ha ynpaByBameTo co Boaute H6ea npeHeceHn Ha Opaenot 3a Boga Ha MMKCMIM. M3LLB, ocobeHo
[OuvpeKumjata 3a BOAOCTONAHCTBO, € OArOBOPHA 33 HABOAHYBAHETO U O4PMKYBAHETO HA BOAOTELUTE,
CnpoBeayBareTo Ha A06pUTe NPaKTUKKM o4 AnpeKTneBaTta 3a HATPATW.

YneHoBuTe Ha HauMoOHaNHMOT coBET 3a BoamM 6ea MMeHyBaHM Co o4NyKa Ha BnapaTta og 12 aekemspu 2009
roguHa, unen 219, ctas 5 og 3aKOHOT 3a BOAM.
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http://wfdver.ypeka.gr/wp-content/uploads/2017/04/files/GR10/GR10_P26b_Perilipsi_EN.pdf
http://ec.europa.eu/environment/water/participation/map_mc/countries/greece_en.htm

®opmupanm ce CoBeTn 3a ynpaByBarbe CO PeYEH CAMB 33 CEKOj CIMB HA peKaTa, UAu Aen og, PeYHUOT CAuB,
32 NOAroTOBKA, CNpoBeAyBate M MOHWUTOPMHI Ha MJaHOBMTE 3a ynpasysakbe co PC, n 3a npegnarame
MepPKM 3a noaobpyBarte Ha ynpaByBareTo co BoauTe. [ocera, COBETOAABHWUTE COBETM CE YLITE He
OYHKUMOHMpAaT LenocHo. PerynatmBata 3a COCTaBOT, HAYMHOT HA Y4YeCcTBO M  UMEHyBake Ha
npeTcTtaBHULUMUTE BO coBeTodaBHuUTe cosBetu (CnyxbeH sBecHMK 6p. 106/2013) e ycsoeHa ogn Bnapara.
CoBeToT Ke buae coctaBeH o4 NPETCTaBHULM Ha OMWTUHU, NPETCTaBHULUM HA APMKAaBHOTO M rparaHCKOTO
OMWITECTBO, KAaKO M HeBNaAVHU OpraHu3aunun. MNoaroTBeH e CeKyHAapeH HaupT-3aKOH 33 OBME COBETU U
OBWe perynaTtopHu akTu ce goHeceHun Bo 2012 roguHa.

Bo nmepcnekTMBa Ha ycoriacyBake Ha HaUMOHA/IHOTO 3aKOHOAAaBCTBO co bHaparbata Ha EY, Bnapgata Ha
MakenoHuja Bo 2008 roauHa ro ycsom 3akoHoT 3a Boan (CnyxbeH BecHuk 6p. 87/08, 6/09, 161/09, 83/1,
51/11, 44/12, 23/13, 163/13, uTH.) BO cornacHocT co baparbaTa Ha EY 3a P/IB. 3akoHoT 06e36eayBsa npasHa
OCHOBAa 3a WHTErpuMpaH npucTan KOH MpallakbaTa 3a ynpasyBarbe CO BOAUTE M WMHCTUTYLMOHaNHA
MOCTaBEHOCT BP3 OCHOBa Ha MNPUHUMMMTE Ha OAPX/AMBO ynpaByBakbe CO BOAMTE. BKaydyBa onwtn u
cneumjanHu oapenbu 3a ynotpeba Ha Boga, NpaBa M KOHLECUU 33 BOo4a, NNaHMpakbe Ha Boga, 3alITUTa of,
BOZa M 3alUTUTa Of LITETHU edeKTU Ha BOAUTE, MOHUTOPUHI Ha BOoAa, MHOPACTPYKTypa M yCayrM Ha Boaa,
KaKo 1 puHaHCUparbe Ha Boaa.

3aKOHOT 3a BOAM, UCTO TakKa, BK/ydyyBa [AIMpeKTnBM NOBP3aHU CO KMBOTHATA CpeJuHa U BoguTe, BKI'Iy‘-IYBajII(M
Owvpektnea 3a HUTpaTh, [upeKTmBa 3a BOAM 3a Kanewe, [uMpekTusBa 3a Boda 3a nuewe un apyru. Bo
HaTaMOLWHUOT TEKCT IrMaBHOTO NPMMapPHO 3aKOHOA4aBCTBO Ce O4HECYBa Ha ynpaByBaHbE€TO CO BOAUTE:!

3aKoH 3a Boay (Cny»beH BecHuK 87/2008) (OG 6/09, 161/09, 83/10, 51/11, 44/12, 23/13)
N CPOAHM NOA3aKOHCKM aKTK;

3aKoH 3a XM1BOTHa cpeamHa (Cny»kb6eH BecHUK 53/2005) 1 cpoaHM NOA3aKOHCKM aKTy;
3aKoH 3a BogocHabayBatbe, cobuparbe M TpeTMaH Ha oTnagHa soaa (Or 68/2004);
3aKoH 3a BogocTonaHcTso (Cny»kbeH BecHUK 85/2003); n

3aKOH 3a 34pYy}KeHnja Ha KopucHUUM Ha Boam (CryxbeH BecHuK 51/2003).

PerynatopHaTta pamka 3a Boga BO MaKeZoHMja BKAyYyBa HEKOJIKY MOA3aKOHCKM akTh (ypeabu, nponucu m
OANIYKU, WTH.). 3aKOHOT 3a Boau ro ossactyBa MMCIM, Bo Hekou caydyanm BO copaboTka co Apyru
MWHUCTEPCTBA, Aa U3dage cneumduyHa perynatvMea 3a 4a Ce 3aBpLlUM TPaHCNO3MLMjaTa U da ce rapaHTupa
MMnIemMeHTaumMja Ha acquis 3a Boga Bo Penybauka MakepgoHuja. MpoeKkToT nogroTsy npeasiosn Ha
noapyXHUUM, 0COBEHO BO BPCKA CO KnacuduKaumjata U CTaHAAPAOT 3@ KBA/IMTET Ha KMBOTHaTa cpeauHa
Ha BOAHWUTE Tena Ha MOBPLUMHCKUTE U NOA3EMHUTE BOAW, A03BOJIM 33 UCMYLWITake BO NOA3EMHUTE BOAM,
WCKAYYOLM 33 MOCTUrHYBakbe Ha LEeNMTe 33 KMBOTHATa CpeAuHa M ynaTcTBaTa 3a MMIMJIEMeHTaumja BO
dopma Ha npupadHULm.

10. BnujaHuneTo Ha KIMMATCKUTE MPOMEHMU

KAMmaTcKuTe NpOMeEHM He ce eKCnIMUMTEH aen of PamMKoBHaTa AMpeKTUBa 3a Boau. Kako 1 aa e, Tpeba aa
ce 3eme npeasug BO KpyrosuTe 3a mmniemeHTtauuja Ha MYPC, 6uaejkm BAMjaHMETO Ha KAMMATCKUTE
NPOMEHN Ke W3BPLK Ce MOrosemM MPUTUCOK BP3 BOAHWUTE Tena. 3Hauu, NAaHOBWUTE 3a ynpaByBakbe CO
peyHuTe cAnBOBKM Tpeba Aa rv 3emat Npeasna CPeAHOPOUYHNUTE N AONATOPOYHUTE UMNNKALUMN.
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TepuTopujaTta Ha Penybnvka MaKegoHuja e nofd BAMjaHWME HA MeAUTEPAHCKUTE U KOHTUHEHTA/HUTE
KNIMMATCKM KapaKTepucTMku. Kako u BO cuTe Apyrn perMoHn BO CBETOT, BAWjAHMETO Ha KJAMMATCKUTE
NPOMEHU e BEeKe OYUrNegHO W ce NPOLEHYBA AeKa BAMjaHMETO BP3 KOAMYMHATA Ha BOAA, KaKo M Bp3
KBa/IMTETOT Ha BogaTa Ke buae HensbexxHo. 3ronemeHn Temnepatypu ce 3abenerkaHn og 80-TUTe roanHM
Ha MMHaTMOT BeK. Ce NpOLLEHYBaA AeKa IETHUTE TEMNEPATYPM Ke ce 3roleMaTt MHOTY NOBeKe 0, 3MMCKUTe.

0OcobeHO MHOTY KAMMATCKM YyBCTBMUTE/NIHMOT CEKTOP Ha 3eMjoAe/ICTBOTO € Of, rojiemMa BaKHOCT 3a
MakegoHuja (Bo oaHOC Ha BpaboTyBareTO, PypanHUTE CpeacTBa 3a »KMBOT, 6esbegHocTa Ha XpaHaTta u
M3B030T). 3eMjoAeNCTBOTO € MOAJ/IONHO Ha MPOMEHM BO TemnepaTypaTa, BPHEXMTe, 3adecTeHocTa Ha
EKCTPeMHM HacTaHm (KaKo CyLin, TOMIOTHU 6paHOBM, NONNaBM/HEHAjAEHWN NOMIABU, LYMCKM NOXKapu), UTH.

[dopneka ce noctaByBaaT MepKuW 3a ybnaxkyBarbe, Tpeba Aa ce obe3bedaT OApPNKAMBM U [A0NTOPOYHM
peweHuja, bBuaejkM cnoHTaHMTe aganTauMM MoXe Aa buaaT KoHTpanpoayktusHu. Co apyrn 36oposw,
eaHOCTaBHO 6opbata NPOTUB CMMNTOMMTE - Ha [ONF POK - NpeaM3BUKYBa 3arnaBeHu Tpowouu. Ha np.
WMHAYCTPUCKOTO Nnagerse Tpeba Aa ce npuaarogM Ha noTeHuMjalHUTe CyLWK, HO MUCTO TaKa M epUKacHOCTa
Tpeba aa ce 3ronemu.

Knumarcku npoekuum 3a MakepoHuja

BpemeH Mpoekuun MpoeKuum
CKM Ha TemnepaTypun Ha BpPHEeXMu
Xopuso AHcambn AHcambn AHcambn AHcambn
HT Mpocek Oncer Mpocek Oncer
(o °Li) (o °Li) (%) (%)
2025 1 09to 1.1 -3 -1%to -6%
2050 1.9 1.6to2.1 -5 -2%to-7%
2075 2.9 2.2t03.6 -8 -4% 10 -12%
2100 3.8 2.7to5.4 -13 -5%to-21%

MpoeKTMpaHu NPOMEHU BO NPOCEYHOTO UCMYLUTabE Ha
NOBPLUMHCKUTE BOAU 04 ronemuTe CIMBOBU BO cnopeaba co 2000

rogauHa

BpemeH Cnue

CKH Bapaap Tpecka BbperanHuua
Xopu3o (8o %) (BO %) (BO %)

HT

2025 7,6 2,4 10
2050 11,4 3,4 16,1
2075 14,4 4,8 19,3
2100 18,2 7 23,8

Cnuka 64: Mpoekumja 3a KAMmaTcku npomeru (MXCIMM, BTopa HauMoOHaNHa KOMYHUKaLMja 3@ KIMMATCKM MPOMEHM)

3a Aa ce npowwupu cavKaTta co rnobaneH BNeyaToK 3a MHTepakumjaTa nomery KAMMaTCKUTE MPOMEHW U
noasemHuTe Boau, Tpeba Aa ce Kaxke AeKa OKoly 2 MMAKnjapan nyfe ce NOTNMPaaT Ha Nog3emMHuUTe BoAM
KaKo CNaTKOBOAHM pecypcu. HajHoeuTe ctyamm og Cuthbert et al., ja nokakyBaaT oBaa YyBCTBUTENHOCT Ha
noA3emHUTE BOAM U Hej3uHaTa paHaMBOCT?,

28 M. 0. Cuthbert, T. Gleeson, N. Moosdorf, K. M. Befus, A. Schneider, J. Hartmann & B. Lehner (2019): Global patterns and
dynamics of climate—groundwater interactions.
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11. HepocTtaToK Ha BOAa M cywia

CywunTte MOXKaT Aa HaCTaHaT Nopaan Pas/vyHW NPUYMHU BO 3aBUCHOCT 0f obnacTa U gpyrute npupoaHu
baKTOpK, HO Ce YMHM AeKa BPCKaTa NOMely NOMHTEH3UBHUTE CyLUM U KAMMATCKUTE NPOMEHU € oYunriesHa.
BeKke e gageHa npoekumja 3a NoTeHUMjaAHN NPOMEHM BO BTOPUOT aen Ha Cnuka 64 so MNornasje 10.

MoBeke emMCUM HaA cTakneHwyku racosu (MXI) ce ocnoboayBaaT BO BO3AYXOT, NpPeAM3BUKYBAjKU
3rosieMyBarbe Ha TemnepaTypuTe Ha BO3AYXOT, UCMApyBakbe Ha MOBEKe Bfara o, KOMHO U e3epa, PeKu U
4pyrn BoaHu Tena. CnencrseHo, NoTon/nMTe Temnepatypu MUCTO Taka ro 3rosiemyBaaT MCNapyBakbeTo.
Cywunte umaaT CEpMO3HM NocaeauLm BP3 ersucTeHumjata Ha IyfeTo, Kou BinjaaT Ha ce, 04, 3eMjo4e/ICTBOTO
M BOAOCHabayBareTO 40 TPAHCNOPTOT M 34paBjeTo.

12. CnucoKk Ha noBsp3aHu nporpamu / NAaHOBM 3a ynpaByBakbe CO 06/aacTUTE Ha peuyHuTe
CNIMBOBMU

Pernctap Ha cuTe MoAeTasiHM MPOrpamu M NJaHOBM 33 ynpaByBakbe CO 061acTUTE Ha pedyHuTe
CIMBOBM WITO Ce OA4HECYBaaT Ha 0ApeAeHN NoA4-CIMBOBU, CEKTOPM, Npallakba AKX BUA0BM Ha BOAA:

MnaH 3a ynpasyBake CO CAMBOT Ha pekaTa CTtpymuua; cnposegeHa og YHAI n nokanHu ekcnepTtu
http://www.mk.undp.org/content/the former yugoslav republic of macedonia/en/home/opera
tions/projects/environment and energy/restoring-the-health-of-the-strumica-river-basin.html

CnueoT Ha NpecnaHcKoTo E3epo; cnposegeHa og YHAMN n I'TU

https://www.researchgate.net/profile/Trajce Stafilov/publication/266850433 PRESPA LAKE WA
TERSHED MANAGEMENT PLAN/links/543d02e30cf24ef33b76582b/PRESPA-LAKE-WATERSHED-
MANAGEMENT-PLAN.pdf

MnaH 33 ynpaByBakbe CO C/IMBOT Ha pekaTa bperanHuua; cnposegeHa og, CEKO 1 cnykb6eHuum Ha
BperanHuuua http://bregalnica.mk

MnaH 3a ynpasyBakbe CO C/IMBOT Ha peKaTa Bapaap (noarotsutenHun paboTtn); cnposeseHo of,
Pambon http://ws.vodamk.mk

NHTerpmpaHo ynpaByBake CO PEYHMOT CNMB Ha pekaTa JyxkHa Mopasa (MMYPC); cnpoBeaeHa Kako
NoA-aKTUBHOCT Ha Aen o4 NPOoeKToT ,McTpaxkyBame 3a BMjaHMjaTa Ha KAMMATCKUTE MPOMEHU BP3
XMBOTHaTa cpeamHa: Cnegerse Ha BAWjaHWETO, aganTtaumja n

ybnaxysare” https://www.researchgate.net/publication/263734208

,,OBO3MOXKYBare NpPeKkyrpaHN4yHa copaboTKa U MHTErpPUpPaHO ynpaByBake CO BOAHUTE pecypcu BO
NPOAONKEHMNOT CAUB Ha peKkaTa Apum“; cnposeaeHa oa NEP 1 YHAN
http://drincorda.iwlearn.org/gef-supported-drin-project

Pedopma BO CEKTOPOT 3a BOAA Ha LeHTpasHO HUBO (EuropeAid/136828/IH/SER/MK), cnpoBeaeHa
oA, NIRAS http://water-reform.mk/

[JoKymeHTH 3a Hacoku 3CC EY (2003); oaHOCHO 6p. 3. AHanM3a Ha NPUTUCOLM U BNIMjaHMU]a.
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——

KBanuTeToT Ha BOAATa .

13. MepcneKtusa

TekoBHaTa Bep3nja Ha Bapaapckmot MYPC He e Kpaj Ha eAeH npouec, TYKy noyeTok. MnaHoT ce 6asupa Ha
MOMEHTA/IHaTa cocTojba Ha 3Haerbe. MNaBHaTa 3a4ava BO 6MCKa MAHWHA € 43 ce NMOCTaBU MOHUTOPUHT Ha
NMOBPLUMHCKMUTE W MOA3EMHUTE BOAM BO cornacHocT co PAB. Co Toa Ke ce 3rosiemMu 3HaereTo 3a
BOA0BOAHMOT cmucTem. Co Toa 3roieMeHo 3Haeke:

MO3Ke Aa HanpasMme noaobpa NPoLeHKa Ha TEKOBHUOT KBA/IMTET U KBAHTUTET Ha BOA3;
MOKeMe 4a NoTBPAMME AaNMN NPOLEHKaTa Ha PU3MNK BMaa TOYHA U LLeIoCHa;

Mokeme aa dopmyarpame nocneundUUHM LEeNN 3a JKMBOTHaTa CPeamnHa;

MOKeMe Aa HanpasvMme NonpeLmsHa NPoLEeHKa Ha CTaTycoT;

MoKeme Aa aedpuHMpame 1 Aa npesememe noseke HaCoUYeHU MepKHU;

MoKeme nogobpo Aa rm naeHTUdOUKyBame pesieBaHTHUTE 3aCerHaTh CTPaHu.

OBOj npucTan e BO COFNACHOCT CO NpMoauTe BO paMKkuTe Ha EY, Kako WTO e Ha npMmep NpMKa)KaHo Ha OBaa
Cnuka 65 oa [JOKYMEHTOT CO Haoku bp. 26. Bo noyeTtHaTa ¢dasa 3HaeraTa 3a CUCTEMOT Ce pPeslaTUBHO
OrpaHMYeHU; TaKa LWTO, Aa Ce MOCTaBM KOHLENTYaNeH MoAeN He e IeCHO W bapa MHOry NPeTnocTaBKu. Bps
OCHOBA Ha TOa, NporpamaTta 3a MOHUTOPUHT MOXKe Aa buae amsajHupaHa. Pesyntatnte o4 MOHUTOPUHIOT
OBO3MOXKYyBaaT NoAobpo pasbuparbe Ha CUCTEMOT M CO TOa Noaobpa M MOKOHUEHTPMPaHa Nporpama 3a
MOHUTOPWHT, 1 TaKa HaTamy.

3aroa, BepyBame AeKa € Ba*XHO Aa ' noCtaBume npBuUTe 4eKopwn, nako MoKebu ce ywTe He Tn pa36Mpame
cuTe getasbul.
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"'Ka/haume'rme 32 epeKTMBHA MW

Ha acqws BO 06n1acTa Ha KBaNUTETOT Ha BOAAdTa

Best conceptual model
A

Better conceptual model
A

First conceptual model

Initial ideas

Cnuka 65: Mogaen 3a pasBsoj
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'Jaj-aKHyBal-be Ha Kanau,meTme 3a ed)eKTMBHa MW

‘Ha acqws BO 06n1acTa Ha KBaNUTETOT Ha BOAaTa . -

AHEKCU
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AHEKC | — Knactep Ha NYPC Bo MakeaoHuja

River Basin Management Plans (List of Content)

1.2.1 Principal Legal & Regulatory Setup 17
1.2.2 Stakeholder assessment 18

1.3 Development of the Plan 18

1.3.1 Investigation, technical work and
planning 18

1.4 Layout of the Strumica IRBM Plan 19

Current Legal & Institutional Status in
Macedonia 10
Summary 12

1.3 Report Structure 3

Strumica Prespa Bregalnica Vardar
Carried out by
UNDP/Local experts UNDP/GTI SECO/Bregalnica Officers EuropeAid/132108/D/SER/MK
1 Introduction 16 1 Introduction 5 1 Introduction 1 1 Introduction 10
1.1 The Strumica River Basin District 16 Foreword 6 1.1 Background 1 1.1 The Vardar River Basin in the
1.2 Legal and Policy Framework 17 Background 8 1.2 Purpose of the Bregalnica RBMP 3 Republic of Macedonia and

Riparian countries 10

1.2 Responsibilities and their evolution and
water legislation 11

1.3 Scope and outputs of the Project
related to RBMP initial elements 13

1.4 Permit issuing 13

2 Description of the SRBD 20

2.1 Natural Conditions 20

2.2 Meteorological, Hydrological and
Biological Monitoring System 23

2.3 Land-Use 25

2.4 Socio-Economic Conditions 28

2 Description of the Watershed 15

2.1 General description of the

Prespa Lake Watershed 16

2.2 Location, typology and delineation of
waterbodies 21

2.2.1 Surface waters 21

2.2.2 Groundwater 25

2.3 Reference conditions for waterbodies in
the Prespa region 26

2.3.1 Surface waters 26

2.3.2 Groundwater bodies 31

2 Description of the Basin 4
2.1 General Description of the
Bregalnica Basin 4

2.2 Surface Water Bodies 9
2.3 Groundwater Bodies 13
2.4 Protected Areas 16

2 Description of the Vardar River Basin 14
2.1 Geographical and hydrological
description of the Vardar River System 14
2.2 Socio-economical features in the
Republic of Macedonia and the

Vardar River Basin 18

2.2.1 At country level 18

2.2.2 Vardar Basin Level 20

3 Typology and Identification of

Water Bodies in the SRBD 31

3.1 Background Information 31

3.2 Available Data Used for Typology and
Delineation of the Water Bodies 33

3.3 Typology of Surface Water Bodies in
the SRBD 33

3.4 Delineation of Surface Water Bodies 34
3.4.1 River Water Bodies 34

In Chapter 2 (resp.2.2)

In Chapter 2 (resp.2.2 & 2.3)

3 Delineation and Typologies 22

3.1 Purpose of delineation and typology in
the POB 22

3.2 Delineation and characterization of
Groundwater 22

3.3 Typologies for rivers and lakes 22

3.4 Delineation of surface water bodies 23
3.5 Interim Designations for HMWBs 35
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3.4.2 Lakes and Reservoirs 36
3.4.3 HMWB and Artificial Water Bodies 37
3.5 Ground waters 39

In Chapter 5

3 Anthropogenic Impacts on the Status of
Surface and Groundwater Bodies in the
Basin 33

3.1 Summary of Surveillance Monitoring
Results 34

3.2 Point Sources of Pollution 36

3.2.1 Waste nonWater from households
and industry 36

3.2.2 Summary of waste Water loads 39
3.2.3 Identification of priority substances 39
3.3. Estimation of diffuse source pollution
41

3.3.1 Agriculture 41

3.4 Estimation of pressures on the
guantitative status of water, including
abstraction 44

3.5 Analysis of other impacts of human
activity on the water status 47

3.6 Harmful impact of water 48

3.7 Other impacts 50

3.8 The designation of Protected Areas and
management 50

3 Pressures 18

3.1 Households 18

3.2 Industry 22

3.3 Agriculture 25

3.4 Other Pressures 31

3.5 Overview on Pollution 34

4 Pressures, Impact and Risk Analysis 36
4.1 Scope of the pressure impact and
‘Risk Analysis’ of not achieving
Environmental Objectives 36

4.2 Method for pressures, impact and risk
analysis 36

4.3 Presentation of methodological
approach 37

4.4 Information available for pressure and
impact analysis 38

4.5 Overall Assessment of Pressures in the
Vardar Basin 39

4.6 Summary results of pressures by type
and by sub-basin 41

4.7 Judgement of the ‘risk of non-
achievement of the

Environmental Objective’ 42

4.8 Description of the point pressure on
River segments and Water Bodies 48
4.8.1 Impacts of the waste water from
towns 49

4.9 Diffuse sources of pollution from
settlements under 500 inhabitants 51
4.10 Agriculture diffuse pollution 52
4.10.1 Abstraction Pressures 54

4.10.2 Hydromorphological Pressures 55
4.11 Risk Analysis 56

4.11.1 Assessment of the current status 56
4.12 Prospective analysis 58

4.13 Judgment of water body at risk and
degree of confidence 58

4.14 Summary Pressure — Impact —

Risk Assessment — Ground water 59

4.15 Summary Pressure — Impact —

Risk Assessment - surface water 61

4.15.1 Risks based on assessment of point
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pressures 61

4.15.2 Risks based on assessment of
diffuse pressures 62

4.15.3 Risks based on assessment of
abstraction pressures 63

4.15.4 Risks based on assessment of
physical pressures 63

4.15.5 Current status based on assessment
of surface water quality monitoring data
65

4 Protected Areas 42
(no sub-chapters)

In Chapter 3 (resp. 3.8)

In Chapter 4.4

5 Identification and Mapping of Protected
Areas 67

5.1 Requirements from the Directives and
related national laws 67

5.2 Methodology for the identification of
Protected Areas 67

5.3 Sources of information 68

5.4 Situation regarding the registration of
protected areas 68

5.5 Recommendations for next steps 69

5 Drivers and Pressures on Water Quality
and Quantity in the SRBD 45

5.1 Point Source Pollution 45

5.1.1 Households 45

5.1.2 Industry 48

5.2 Diffuse Pollution (Pressure from
Agriculture Activities) 50

5.2.1 Pressure from crop production 50
5.2.2 Irrigation water demand 52

5.2.3 Pressure from animal husbandry 52
5.3 Other Drivers and Pressures 54

5.3.1 Waste management and landfills 54
5.3.2 Floods 54

5.4 Water Balance: Identification of
pressures on the quantitative status of
waters 56

5.4.1 Basic water balance model
(simplified water budget) for the SRBD 56
5.4.2 Rainfall-runoff model 60

In Chapter 3

In Chapter 3 & 7 (regarding 5.4 ff in
Strumica)

In Chapter 4
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5.4.3 Water balance model for the SRB 64
5.4.4 Reservoir simulation models 67
5.4.5 Water Footprint of the SRBD (Virtual
Water balance) 71

5.4.6 Water stress indicators of the SRBD
74

6 Status of Water Bodies in the SRBD 77
6.1 Surface Water Bodies 77

6.1.1 Surface water ecological status
(potential) 78

6.1.2 Surface water chemical status
(potential) 79

6.2 Ground Water Bodies 79

In Chapter 3

In Chapter 5

7 Monitoring System for SRBD 80

7.1 Available Data 80

7.2 Proposal for Future Monitoring of SWB
80

7.2.1 Surveillance Monitoring of SWB 81
7.2.2 Operational Monitoring of SWB 81
7.3 Proposal for Future Monitoring of
Groundwater 83

7.3.1 Monitoring of Groundwater
quantitative status (level regime) 84

7.3.2 Monitoring of groundwater chemical
status 84

7.4 Results of a Preliminary Monitoring
Campaign 85

4 Mapping Existing Monitoring Networks
and Results from Monitoring Activities 55
4.1 Surface waters 56

4.1.2 Existing monitoring 56

4.1.3 Monitoring for the purposes of the
Prespa watershed management plan 57
4.2 Groundwater59

4.2.1 Existing monitoring 59

4.2.2 Groundwater monitoring: the
purposes of the

Prespa Watershed Management Plan 60

4 Monitoring 36

4.1 Introduction 36
4.2 Surface Water 36
4.3 Groundwater 42
4.4 Protected Areas 47

6 Proposed PA1B Water Monitoring
Programs 70

6.1 PAB requirements, approximation and
capacity for implementation 70

6.2 Monitoring under the Water
Framework Directive 71

6.3 Water Framework Directive Compliant
Surface Water Monitoring in Macedonia
72

6.3.1 Current State 72

6.4 Proposed PA,B Compliant Surface
Water Monitoring Programme

Vardar River Basin 2016-2021 73

6.4.1 Biological and Physico-chemical
Elements 73

6.4.2 Hydromorphological Elements 74
6.5 Groundwater Monitoring 75

6.5.1 Legal basis of the ground water
monitoring system to be established 75
6.5.2 The monitoring system for
“quantitative status” assessment 76

6.5.3 The monitoring system for “chemical
status” assessment 77

6.5.4 Mapping the existing and proposed
monitoring system 80

6.6 Protected Areas 81
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In Chapter 6

In Chapter 3

5 Status 48
5.1 Surface Water Bodies 48
5.2 Groundwater Bodies 49

8 Environmental Objectives of the RBMP
87

8.1 Regulatory Requirements 87

8.1.1 Macedonian Law on Waters 87
8.1.2 The EU PA1B 87

8.2 Strumica RBMP Objectives 87

8.2.1 Restore good status of surface and
ground water bodies 88

8.2.2 Prevent deterioration 88

8.2.3 Reduce chemical pollution 88

8.2.4 Achieve water related

Protected Areas objectives 89

8.2.5 Time frame 89

8.3 Alternative Objectives 89

8.3.1 Extended deadlines and less stringent
objectives 89

8.4 Expected results 90

5 Environmental Objectives 63

5.1 Objectives for the waterbodies in the
Prespa region 66

5.2 Indicators 67

6 Environmental Objectives 53
6.1 Legal Basis 53

6.2 Surface Water 54

6.3 Groundwater 58

6.4 Protected Areas 58

Partly in Chapter 4 (resp. 4.1)

9 Programme of Measures 94

9.1 Regulatory measures 94

9.2 Control of urban waste water
discharges 94

9.3 Control of un-sewered waste water
discharges 95

9.4 Control of agricultural sources of
pollution 95

9.5 Control of water withdrawals 96
9.6 Other measures 96

In Chapter 8

In Chapter 9

7 Recommendations and next Steps for
the RBMP Development 82

7.1 Enhancing the knowledge base 82
7.1.1 Data Collection and Maintenance of
Registers 82

7.1.2 Development of P,B compliant
monitoring networks, biological quality
elements standards and reference
conditions 83

7.1.3 Development of information
exchanges with public institutions and
stakeholders 83

7.2 Necessary next steps as regarding
identification of main issues and
development of Programme of Measures
83

7.2.1 Identification of main water issues 83
7.2.2 Explanation about links between
RBMP and Programme of Measures 84
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7.3 Putting in place the necessary tools for
improving PAB implementation
governance 84

In Chapter 5.4

7 Water Allocation Model 60

7.1 Climate Change and Socio-Economic
Scenarios 60

7.2 Water Resources 64

7.3 Total Water Demand 66

7.4 Balance: Water Demand vs. Water
Resources 70

7.5 Water Quality Modeling 73

10 Economic Analysis 101

10.1 Purpose of the Economic Analysis 101
10.2 Organizational Setup for

Water Management in Macedonia 101
10.3 Overview of Financing Sources for
Water Management as Defined by the
Law on Waters 103

10.4 Cost Recovery Analysis 104

10.4.1 Overview of current tariffs for water
supply and waste water management 104
10.4.2 Overview of tariffs for irrigation and
drainage 107

10.4.3 Water service affordability aspects
108

10.5 Cost-Benefit Analysis 110

10.5.1 Assessed investment costs of the
proposed Programme of Measures 110
10.5.2 Purpose and scope of the Cost-
Benefit Analysis 111

10.5.3 Assessment of costs/benefits of
selected packages of measures 111

6 Overview of the Economic Analysis of
Water Use 69

6.1 General overview of water use in the
regional economy70

6.2 Water supply — population and industry
70

6.3 Waste water collection and treatment
71

6.4 Irrigation water 72

6.5 Cost recovery 73

8 Economic Analysis 81

8.1 Introduction 81

8.2 Water Supply and Waste Water
Collection 82

In Chapter 2 (resp. 2.2.)

In Chapter 9

7 Programme of Measures for Achieving
Environmental Objectives 75

7.1 Problem Analysis76

7.2 Gap Analysis 77

7.3 Programme of Measures 83

7.4 Possible Implementation Strategies 96
7.5 Sensitivity Analysis 99

9 Program of Measures 86

9.1 Introduction 86

9.2 Legislative Framwork 86

9.3 Priority Domains for Measures 87
9.4 Specific Measures 89

9.5 Proposed Monitoring 100

9.6 Implementing Agencies and Ensuring

In Chapter 7 (resp. 7.2 —7.2.2)
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Action 105
11 Public Consultation 115 8 Public Consultation Process 101 10 Public Involvement 106 In Chapter 7 (resp. 7.1.3)
11.1 Summary of Public Consultation 8.1 Description of Public Consultation and
Activities 115 information measures 102
11.2 Recommendations for further 8.2 Stakeholders 102

Development of the Strumica RMBP 116 8.3 Consultations 103

8.4 Contact Points and Procedures for
Obtaining Background Documentation and
Information 104

9 Overall Implementation Strategy in the
Macedonian Context 105

9.1 Prioritization of identified measures 106
9.2 Necessary preparatory measures 107
9.3 Legal requirements 108

9.4 Analysis of alternative implementation
strategies 111

9.4.1 Cost Effectiveness of Proposed
Alternatives 111

9.5 Implementation Schedule 113

9.6 Environmental Effects 116

11 Competent Authorities 113
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AHEKC Il — CtpaTewKa oueHa Ha XXUBOTHaTa cpeguHa (COXC)

Draft Table of Content Strategic Environmental Assessment (SEA) for the Vardar RBMP

Italic text contains general guidance on the contents of an SEA-report, based on international best
practice.

Non-technical Summary

The non-technical summary is a very important part of the SEA-report, because this is the part that is
most often read by the public and by decision-makers. Consequently, this summary should be easy to
understand for non-experts and should contain the most important information and conclusions from the
report, about objectives, alternatives and effects, using clear language and matrices, tables and
illustrations to provide a good overview.

Introduction

The introduction should address the need to perform an SEA for the specific plan. Formally, a
screening decision will be necessary according to the Law on Environment?®, Chapter 10 - Assessment
on the effects of certain strategies, plans and programmes on the environment (in line with
EU SEA Directive).

For the Draft SEA a short explanation of the —
need fOI’ an SEA Sh0u|d be Sufﬁcient. According Establish (consultant) team to prepare

baseline and programme of measures

to Article 65, Paragraph 2 of the Law, an SEA (including SEA certified consultant) Soroon Greck 1 St moesed
must be carried out for a planning document Data collection to establish baseline on Complete MoEPP screening form
for water management which sets the oot en o en oo e

framework for future development of projects River basin management council established MoEPP to nolify neighbouring
that are subject to Environmental Impact

Assessment (EIA), or for planning documents Consutantieam one UM | e provides putnto SEA
that are likely to have effects on . L??cgt;??etsikgn,includingsdEA

Protected Areas. Both will probably apply, as " possiie drecton forsouions

the RBMP will likely contain measures for which Consutartteam propres, ! SEA consultan prepres SEA reor
an EIA will be needed and measures that will consultation with counci

have an impact on  Protected Areas

(Natura2000 areas for instance). Deveiopment dept. MoEP for frst

Public consultation on draft plan (programme | OPinion
of measures)

Public consultation on draft SEA

The introduction should clarify the steps in the (including transboundary

consultation!)
SEA- and planning process and the links
between activities that are being developed for

Finalize plan I Finalize SEA report

|

both.

Sustainable Development dept.
MOEPP reviews final SEA report

|

Minister MoEPP formally adopts plan

N N Monitoring of environmental issues.
Plan implementation

2 “Official Gazette of the Republic of Macedonia” N° 53/05, 81/05, 24/07, 159/08, 83/09, 48/10, 124/10 and 51/11.
See Annex on “Legislation for Strategic Environmental Assessment in Macedonia”
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See the diagram for an example of the links. Such a diagram can be used in the SEA-report as well as
in the plan itself for clarification.

Problem analysis/key issues for the RBMP

The context of a plan determines the scope of the SEA: which issues are important, which objectives
are realistic, which possible solutions the plan could provide and what information is needed to make
the necessary choices. The first step in scoping for the SEA is defining the issues that are relevant for
the plan. It is important to consult stakeholders for this, to ensure that all relevant issues are dealt
with and to involve stakeholders in the SEA and planning process. Sometimes it may be necessary to
collect (baseline) information to identify the relevant issues. When collecting this information it is
important that:

e the information is relevant and appropriate to the spatial scale of the plan;

e the information is:
o sufficient to identify the (key) environmental, social and/or economic issues for the plan;
o focused on issues on which the plan may have significant impact;

e the information is relevant to the objectives and indicators of the SEA (see Chapter 3).

Baseline information and trend analysis can provide the information that is needed to identify issues
— problems that need to be solved and/or development opportunities - and objectives. Analysing and
defining problems is not relevant in every case. Some plans are initiated to solve problems; other
plans are initiated to develop activities to achieve specific ambitions (for economic growth, housing,
recreation facilities etc.).

For the Vardar RBMP all information on the key issues should be available from the data that are
being collected for the (draft) RBMP itself, as Chapter 3 of the RBMP will contain a problem analysis
on surface water and ground water.

The document “River Vardar River Basin Management Plan - Initial Elements”
(EuropeAid/132108/D/SER/MK, 2015) also contains a lot of useful information on existing pressures
and trends that will influence the conditions of the River Basin.

Objectives and Indicators

Once the key issues have been determined, the objectives of the plan need to be discussed.
An objective is a statement of what is intended, specifying a desired direction of change. Objectives
can relate to problems that need to be solved and/or to chances for specific developments. In the SEA
“alternative pathways” can be defined to reach these objectives, and assessed on their effects.
Objectives can be expressed in a way that make them measurable (e.g. an objective to ‘improve
surface water quality’ could be expressed as “good water quality status for waterbody X in 2020”).
The achievement of objectives is normally assessed by using indicators. This will make it easier to
compare alternatives (see Chapter 7).
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For the Vardar RBMP the information on objectives and indicators should also be available from the
draft RBMP (Chapter 6). Most of the objectives will be derived from the Water Framework Directive.
However, there can be other objectives and it is important to make sure that important stakeholders
agree on these objectives. National and local Governments, associations of water users, NGO’s and
international donor institutions may all have their own objectives for the plan. Therefore it is
essential to discuss the plan objectives with them. It is recommended to use meetings the Vardar
River Basin Council for this purpose.®

Consistency Analysis

The purpose of this step in SEA is to check the consistency of the plan under development with
existing policies, plans and programmes, by means of interagency co-operation. This requires an
inventory of national, provincial/state and sectorial plans that may have influence on, or that may be
influenced by the RBMP, to ensure that plans are compatible. A consistency analysis helps to answer
questions such as:

e which policies/plans/programs generate opportunities for the new RBMP?

e which ones set environmental and socio-economic conditions (criteria) for the RBMP?

e which ones have the potential to conflict with the RBMP and how these conflicts can be solved?

For the draft of the RBMP it is recommended to keep this step simple, but try to at least take the

following steps:

1. Make a list of PPP (policies, plans and programmes) that may interfere with the RBMP. This
should probably be done by the Water Department, with the help of other Ministry Staff (Spatial
Planning Dept., EU Dept., and others). Relevant PPP may for example be:

o national spatial plan, national plans/policies on water, agriculture/irrigation, mining,
transport etc.;

o provincial/state and municipal/urban plans and programmes;

o national and transboundary policies and strategies on SEA, sustainable development,
biodiversity, climate change etc.;

o strategies and objectives for Protected Areas within the area that is influenced by the
RBMP.

2. Have a meeting/workshop with the Vardar River Basin Council, to complete the list of PPP.
Additionally it is recommended to have a meeting with international donor organizations that
are implementing projects that may interact with the VRBMP, also to complete the list.?*

To have an idea on the issues and opportunities that these PPP could pose for the RBMP, it is useful
to have a short overview for each of the PPP, including:

30 |n the case of the Prespa Lake Watershed Management Plan (2011), a Prespa Lake Watershed Management Council has been

especially established for plan development and implementation. The members of the council represented all important
interests of the public, such as municipalities, Natural Parks institutions, NGOs, Ministry staff, water users (associations) and
research/academic institutes.

31 During the mission of April 30t to May 4th the RTA and STE Pieter JONGEJANS met with several donor organizations: GIZ,

RRD Standing Working Group, World Bank and NGO CCC They provided useful information (on general level) about ongoing
and future projects and programs that will be relevant for strategic planning, i.e. the VRBMP. Therefore it is recommended to
consult these (and other) organizations when gathering input for the plan and the SEA.
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— ashort description of the PPP (objective(s), duration, geographical area of coverage);

— activities envisioned by the PPP that may directly influence water quality or quantity, or that may
affect important River Basin characteristics (e.g. land reclamation, erosion, etc.);

— prognosis of required water (quality and quantity) or water-related services (e.g. supply of
irrigation, processing or household water; fisheries; nature conservation; water storage; flood
control; flushing; erosion and sediment management; navigation; tourism; etc.);

- how could the VRBMP influence the policy or plan?

— are there any opportunities for mutual reinforcement or the opposite, potential constraints or
contradictions.

For the formal SEA an SEA-expert should be consulted to perform this step, but also in cooperation
with the Vardar River Basin Council.

(Strategic) Alternatives

Comparing (strategic) alternatives is key to an SEA. The idea of alternatives is that there are different
ways of achieving the plan’s objectives, and the SEA should support both public debate and decision-
making on these different options. According to best international best practice the alternatives put
forward should be reasonable, realistic and relevant. Alternatives should also be sufficiently distinct
in order to highlight the different environmental implications of each, so that meaningful
comparisons can be made at a strategic level.

It is essential to describe in the SEA report the process which has led to the selection of possible
solutions and to explain the choices that have been made along the way.

The effects of alternatives are usually compared to the reference situation, also known as ‘no plan or
programme’ or ‘business as usual’ scenario. The comparison of alternatives to the reference
situation gives a clear insight of environmental impact and level of achievement of objectives.

Again, it is important to involve stakeholders in the generation and assessment of alternatives.
Demonstrating that there are choices to be made is an effective way of engaging stakeholders in the
process. The alternatives considered throughout the process must be documented and reasons given
on why they are or are not taken forward.

To keep the big issues clear, alternatives considered at this early stage need not be elaborated in too
much detail. Only the main differences between the alternatives need to be considered and
documented. Different levels of decision-making involves different levels of alternatives. A choice for
a direction on a high level will be the starting point for decision-making on a more detailed level,
which demands more detailed alternatives.

Business as Usual

For the VRBMP the business as usual scenario (BaU) can be derived from the draft RBMP,
Chapters 2-4, because these Chapters are describing the current situation. There should also be an
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analysis of relevant trends, for instance programmes or projects that have already been decided on,
for instance projects that are initiated by international donors. These “autonomous” projects can be
an important factor for decision-making, because they can be both beneficiary (biodiversity/nature
protection programmes) or conflicting (urban, industrial, mining, agricultural projects) with the
RBMP.

Alternatives

According to the proposal, the draft RBMP will contain a Programme of Measures, with three types
of measures:

1. implemented measures;

2. basic measures;

3. supplementary measures.

The implemented measures will be part of the BaU-scenario. The basic measures will have to be part
of every alternative, provided that these measures represent measures that will certainly be
necessary (no-regret). Which supplementary measures will be part of the plan will depend on
priorities, which means on (political) decision-making. This means the supplementary measures
should be the variables that alternatives can be built on. For instance:

e an alternative containing measures with an economical focus (may be even specified to different
water users, like agriculture, fisheries, recreation, drinking water, industries) versus an
alternative containing measures with ecological focus;

e an alternative focusing on national interests versus an alternative focusing on local interests

e different alternatives for different regions.

The draft SEA for the draft RBMP can be used for first ideas on possible alternatives and discussing

them with the River Basin Council.

Assessment framework (criteria and indicators)

Comparing alternatives by assessing their effects is central to an SEA. For this an “assessment
framework” is needed: which (environmental, social, economic) issues and criteria are relevant and
which indicators can be used to assess the effects against those criteria. To understand the results of
the assessment it is necessary to explain in the SEA-report the issues that were considered and the
criteria and indicators that have been used to “score” alternatives on those issues. Scoping should
ensure that only significant impacts will be investigated in the SEA report. Those responsible for
scoping often find difficulties in defining what is “significant”. A useful simple check is to ask whether
the effect is one that can be considered to have an influence on the plan.

In establishing the assessment framework the following questions can be helpful:
e which environmental issues are relevant: nature, soil quality, cultural history, public health...;
e which other (social or economic) issues are relevant and should be part of the SEA: for example,
effect on different services (fisheries, agriculture, energy supply, tourism), ....;
e which (measurable) indicators can be used? Criteria and level of detail could depend on:
o difference between alternatives (on which effects are alternatives distinctive);
o effects which could present important risks (show stoppers or deal breakers);
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o level of detail of the plan: what is the level of decision making? Will measures be
elaborated in more detail in later stages?
e which (measurable) indicators will be used to determine the achievement of objectives.

For the Vardar RBMP criteria and indicators for the assessment framework can be derived:

o from the (draft) RBMP, as the plan objectives will be translated into criteria and indicators to
measure the “achievement of objectives”

e by making a list of relevant environmental (and social) issues, using examples of existing SEA-
reports, the consistency analysis (Chapter 4) and discussion with the River Basin Council.

Make sure indicators are measurable, so alternatives can be compared. This doesn’t necessarily
mean indicators should be quantified. Effects may be expressed in easily understood terms such as
“getting better or worse” or a scale from ++ (very positive) to -- (very negative).

Assessment of impacts and comparing alternatives

At the assessment stage the environmental effects of the alternatives are analyzed and evaluated.
Where adverse effects seem likely, possibilities for mitigation have to be considered. Prediction of
effects involves:

e identifying the changes to the environmental baseline (business as usual scenario) which are
predicted to arise from the plan, and from the plan alternatives;

e describing these changes in terms of their magnitude, their geographical scale, the time period
over which they will occur, whether they are permanent or temporary, positive or negative,
probable or improbable, frequent or rare, and whether or not there are cumulative effects.

The range of effects that could be considered is very broad. The SEA should be limited to those effects

that are likely and significant, and those effects that are crucial to the public debate and decision-

makers. A variety of SEA methods are available for the assessment of effects of the plan and its
alternatives. The application of methods in SEA should be:

e systematic, meaning it is thorough and rigorous in its assessment of all aspects of the plan, in an
even-handed (impartial) way;

e internally consistent, there should be strong links between the assessment and the plan process;

e objective, so that bias and subjectivity in the assessment are minimized;

e transparent and clearly presented, so that the users of the assessment can easily understand how
the assessment results were arrived at.

For the Vardar RBMP it is recommended to:

e use expert judgement (involving Ministry Staff and River Basin Council);
use simple terms and scores (--/++), matrices and tables;
e explain and justify scores;
identify important gaps/uncertainties, and in that case:
o define monitoring actions (depending on the importance for decision-making on this
level);
o use “ranges” of possible impacts;
o adapt to uncertainties by defining interventions or mitigation measures that can be
taken in case negative effects occur;
address points of attention for future decision-making on a more detailed level (for instance, for
projects that are subject to EIA).
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The draft SEA for the draft RBMP can be used to get a rough idea of effects. This will provide input
for the formal SEA and formal RBMP. Also, it may address important issues that need immediate
actions and cannot wait until formal decision-making.

Mitigation measures

Any SEA Report should include a description of measures to prevent, reduce and eliminate as fully as
possible any significant adverse effects that the implementation of the plan is expected to have on
the environment. Exploration of such mitigation measures is ongoing throughout the SEA process.
Often mitigation options are part of the development of plan alternatives. These measures can
include proactive avoidance of adverse effects as well as actions taken after effects are noticed. The
so-called mitigation hierarchy in impact assessment requires that avoidance (no impact through
alternative design, location, timing or technology) has priority over mitigation (minimization of
impact), and mitigation over compensation (impact occurs but will be compensated (in money or
allocation of land somewhere else etc.)

The draft SEA can be used to get some first ideas on possible mitigation measures, in case the
assessment predicts significant negative effects. In case of uncertainty on the effects, it may be
useful to get some first ideas on measures that can be taken in case negative effects occur.

Conclusions and points of attention for decision making

The SEA-report should have a concluding chapter on the results of the assessment, summarizing the
most important conclusions for decision-making. These include significant differences between
alternatives, environmental effects that need attention (mitigation measures) and important gaps
that, as mentioned in Chapter 7, also need attention.

Usually, the concluding chapter also describes the “preferred alternative”, which is the proposal for
the final plan. The preferred alternative doesn’t necessarily correspond fully to any of the alternatives
in the SEA, it can also be a combination of elements from these alternatives. The preferred alternative
should be well motivated and discussed with stakeholders.

The draft SEA for the VRBMP could provide a first idea on a preferred alternative based on the first
“general” assessment. It could also provide an overview of potential risks and opportunities that
need further attention in the next phase of planning.

Monitoring and evaluation

Monitoring allows the actual environmental effects of implementing the plan to be tested against
those predicted. It thus helps to ensure that any problems which arise during implementation,
whether or not they were foreseen, are identified and future predictions made more accurately.
Monitoring can be integral to compiling information for future plans, and to preparing information
which will be needed for EIAs for projects/measures that arise from the plan.

As mentioned in previous chapters, the draft SEA for the VRBMP could provide first ideas on risks
and opportunities for the environment and important gaps in information/uncertainties. In that case
monitoring actions to be able to deal with risks, opportunities and uncertainties can be derived from
the assessment.
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Further Information

1. General points of attention on SEA for strategic (water management) planning;
2. Points of attention on legal requirements.

Further Information 1: General Points of Attention on SEA for Strategic (Water Management) Planning
SEA: a Process, not (just) a Report!

It is important to remember that contents of the report are only one aspect of a successful SEA- and
planning process. As indicated in the figure below, the other essential “cornerstones” are a well
embedded procedure and a well-structured process in which stakeholders are involved.

INFORMATION
A solid assessment of
environmental and other issues

PROCESS PROCEDURE
A well structured public & A mechanism to take the results
government of assessment and debate info account
debate on these issues (influence)

SEA practice has shown SEA to be most effective if it is fully integrated into the plan-making process. SEA
is also more efficient when integrated, since several of the planning process and SEA activities overlap
and interact, as the “table of contents” already shows. Collecting information on the key issues
(problems, opportunities), for example, informs both the SEA and plan development.

To achieve optimal integration of the SEA and plan processes, SEA should be started as soon as a new or
revised plan is first considered, and should provide inputs at each stage of planning. It is also considered
good practice to involve decision-makers and stakeholders in the process as much as possible.
SEA generates information that influences the planning process. During plan development new ideas
continually emerge and ideas are being discarded. The SEA procedure should respond to these
developments. An SEA- and planning process usually is an iterative process. This means that the
sequence of the steps to be taken may differ and several steps may have to be repeated.
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Participation

The Annex “Legislation for SEA in Macedonia” contains several decrees on public participation, which
should be met with in case of a formal SEA-procedure.

Consultation involves communication with the relevant institutions, as well as the public. The public is
defined as one or more natural or legal persons and their associations, organisations or groups. It
includes, but is not limited to, the public affected or likely to be affected by, or having interest in the plan.
The public could be represented by individuals, as well as by organisations, such as NGOs and
business councils, that stand for certain interests. There are several reasons why it is important that the
public be consulted in the SEA process:

e |ocal inhabitants and organisations may provide local expertise and knowledge;

e public participation may help to identify important issues or concerns;

e |ocal inhabitants and interest groups may propose additional alternatives for consideration;
e public participation can help to avoid possible conflicts further down the line;

e public participation ensures openness of the SEA process and plan process, which in turn improves
the credibility of SEA decision-making and public support for the plan.

In case of transboundary plans (plans which might affect other countries or plans in which effects from
other countries could be relevant) it is also necessary to consult with neighbouring countries on
objectives and alternatives (measures).

Ideally, consultation with the public is not limited to the provision of information by the competent
authority, but also gives public parties an opportunity to have an input in the SEA process. Key stages for
consultation of stakeholders in the planning and SEA-process are mentioned throughout this document:

identify key issues and objectives of the plan (Chapter 2 and 3);

e identifying policies, other plans and programmes which may influence the plan (Chapter 4);

e discuss possible alternatives to assess (Chapter 5);

o present the results of the assessment, including effects, achievement of objectives, mitigation
and gaps in information (Chapter 6-8);

e discuss the “preferred alternative” that will be in the final VRBMP (Chapter 9).

Further Information 2: Points of attention on legal requirements

This table of contents can be used for a first draft of an SEA-report to support the first draft of the
VRBMP. Be aware that formal decision-making on a River Basin Management Plan will require formal
steps for SEA, according to the Law on Environment (Chapter 10). Points of attention:

e according to Article 65, Paragraph 2 of the Law, an SEA must be carried out for a planning document
for water management which sets the framework for future development of projects that are
subject to Environmental Impact Assessment (EIA), or for planning documents that are likely to have
effects on Protected Areas;

e paragraph 6 of this Article states that the body preparing the document (the Water Department) will
have to decide on the implementation or non-implementation of SEA for the specific planning
document, including the reasons. The decision should also include the scope of the SEA;
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e the decision has to be published, using specially designed forms. The state administrative body
competent in the field of environment (department of spatial planning) will agree or disagree with
this decision and also publish this;

e the SEA-report must be composed by a certified SEA-expert. A list of certified experts is maintained
by the department of spatial planning. It is important to keep in mind that the tendering process for
an SEA-expert takes time;

e there are several decrees on public participation, which should be met with in case of a formal SEA-
procedure;

e for other points of attention: see the Annex “Legislation for SEA in Macedonia”.
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AHEKC Ill — Crparteruja 3a yuecTBO Ha jaBHOCTA

Proposal for a Public Participation Strategy for the Vardar RBMP

Introduction

This proposal has been prepared in the course of the above indicated Twinning project. The following
information is expanding on Chapter 8 of the draft Vardar River Basin Management Plan.

Background

The Water Framework Directive (PAB) commits to achieve a good status of all water bodies. One
important aspect of the PAB is the introduction of River Basin Districts. These areas have been
designated, not according to administrative or political boundaries, but rather according to the river
basin as a natural geographical and hydrological unit.

The purpose of a River Basin Management Plan (RBMP) is to provide a framework for protecting and
enhancing the benefits provided by the water environment. To achieve this, and because water and land
resources are closely linked, it also informs about decisions on land-use planning.

Public Participation (PP) is one of the core principles in sustainable water management. The PA1B requires
in §14 a Public Participation in River Basin Management Planning in different forms, including active
involvement of all interested parties or stakeholders (SH’s) in the implementation of the directive, and in
particular, information and consultation with the public, such as water users, in the preparation, review
and updating of RBM plans (every 6 years). EU Member States (and consequently also States in
approximation, such as the Republic of Macedonia) must encourage active involvement of all interested
parties, and ensure consultation and access to background information, such as monitoring data, used
for the development and review of River Basin Management Plans (RBMPs).

The basics required or precondition for PP is information supply. This first, basic level should provide the
public with the knowledge and background documents necessary to take part in the process.
Consultation is the second, advanced level of PP: this consists of making documents available to the
public for their comments and ideas, based on their perceptions and experiences. This can be executed
in written or oral form, and can be conducted passively (an open invitation to participate is extended) or
actively (opinions are requested directly through surveys, for instance). Lastly, the third level of PP is
active involvement, which is a higher level of participation than consultation. Active involvement implies
that stakeholders and the public are invited to contribute actively to the planning process by discussing
issues and contributing to their solution

Over the years, various experiences were gained from executed PP across the EU (see e.g. EEA 2014).
Experts from the Twinning project recommend for the Macedonian RBMPs the following PP strategy:
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Main elements of the stakeholder consultation process

Overall objective is to increase public awareness, understanding and support of the VRBMP. The SH
consultation process aims to inform and offer opportunities for active involvement to a broad range of
stakeholders, so that this is widely recognised as a useful tool for sustainable water management.

The main elements of the SH involvement for the VRBMP (steps, timing, results) should be:

1. Preparation of the PP process

In order to enhance the process of establishing a suitable mechanism to secure an efficient and effective
public participation in the drafting and implementation of the Vardar RBMP under development as well
as in future 6-years planning cycles, first an identification and a comprehensive analysis of stakeholders
has to be performed and later updated. This activity should result in a detailed workplan (road map) of
forthcoming PP activities for the enhancement and follow-up of the stakeholder involvement in the
process of implementing the Vardar RBMP.

2. Workshop on the draft VRBMP

This first workshop should kick off the consultation of the draft VRBMP, i.e.

> introduce a wide circle of stakeholders to the integrated water management concept and to the
contents and requirements of the PA1B, and

> present and discuss the main findings on the status quo of the Vardar River Basin (characteristics
— pressures and risk analyses — economic analyses — monitoring — environmental objectives) and
on the concluding issues of basin-wide concern (SWMI) as a key starting point of the RBMP.

> Start an e-consultation phase which invites any stakeholder to provide written comments,
concrete suggestions and relevant information for the improvement of the contents of the draft
VRBMP.

This workshop shall help SH to understand the scope and possible implications of the RBMP for the
future River Basin Management and for the use of water resources. The setting up of a Help Desk may
also be useful to increase the understanding about PAIB and for receiving many useful comments for the
Plan.

The Macedonian Ministry of Environment and Physical Planning (MoEPP) should organise the event and
ensure a timely (e.g. pre-announce 2 months before) and — preferably inclusive — invitation of relevant
stakeholders (identified at the stakeholder analysis). Organisations such as the Chamber of Commerce
and Non-Governmental Organisation (NGO) platforms should be contacted to foster wide participation;
media should also be invited and report about the event and the consultation process.

The e-consultation shall be organised and facilitated by the MoEPP via its webpage:

The online public consultation process should run over a period of at least three months. The webpage
should have a prominent designated space where the draft VRBMP is published and can be downloaded
and comments be submitted (online or via email). The possibility to submit complementary files (e.g.
missing local river information, suitable measures to improve water bodies) should be arranged, while
asking that submitted comments be specific (to a chapter or text section), concise and relevant.
Subsequent to the consultation deadline, an RBMP expert team set up by the MoEPP should assess the
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comments and respond, if and how they will be used for the revised draft text of the VRBMP. Further,
a report should be published informing on the consultation results and outcome.

3. Workshop on the Programme of Measures (PoM)

This workshop serves to

> present the results of the first consultation and the key aspects of the revised VRBMP;

> present and discuss the draft Programme of Measures that is set up to better achieve the POB
objectives at the water bodies at risk of failing to achieve the good status;

> start the 2" e-consultation phase which invites stakeholders to provide written comments,
concrete suggestions and relevant information for the improvement of the draft PoM.

Organisation and invitation should take into account the results and experience of the first workshop.

The e-consultation shall again be organised and facilitated by the MoEPP via its webpage. The online
public consultation process should run over a period of at least three months. It should contribute to
produce a prioritised list of measures that will have high effect on improving the water bodies at risk.
Subsequent to the consultation deadline, an RBMP expert team should again assess the comments and
respond, if and how the comments will be used for the revised PoM. Again, a public report should
inform on the outcome of this 2" consultation.

The revised draft text of the VRBMP together with the revised PoM should then be compiled into the
final draft VRBMP for endorsement and adoption by the Government and subsequent publication.

4. Stakeholder involvement during the implementation of the VRBMP

The preparation of the draft VRBMP had — for its technical complexity and innovation — to be provided
by a team of competent and experienced experts in the scope of the EU Twinning Project. Due to the
lack of various information and data, notably in terms of monitoring on the ecological water quality,
various expert judgments had to be used. The subsequent consultation process aims to improve and
complement this draft plan with various other information that stakeholders provided via the e-
consultation process.

Areally active involvement in form of stakeholder participation is still desired and possible for the
implementation of the first RBMP (2021-2027): This can be secured by means of the River Basin Council
that had been legally foreseen already in the past. Without knowing this legal design, it is proposed that
this RB Council should meet at least once a year and support and monitor how the PoM is being
implemented. Members should be any stakeholder owning or expressing a vested interest, such as
representatives of the different Government bodies, competent public institutions, local communes,
public and private water users (business sector), research institutions and NGOs. Due to the complexity
of the subject, the continued participation at the Council may be rather limited but should remain open
(for topics and new members) on the basis of Rules of Procedure(RoP), e.g. equal rights of all members,
that should be unanimously adopted at the first Council meeting.
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5. Public awareness raising

Raising awareness on water protection and management is of prime importance, its aim being to
educate the wider population on the prudent use of all water resources. At the same time, water should
be recognized as a precious natural treasure that takes the form of beautiful rivers and lakes, which are
an important source of recreation and subsistence. To reach the different target groups, the issues cited
above should be brought to the attention of the public via projects, material for information and
education, and public campaigns on different channels:

Internet based activities: Making the information about the development of the VRBMP, its preparation
phases and the consultation activities implemented, publicly accessible throughout the preparatory
period, through an official website of the Government. This will enable the wide public to have a good
view of the whole process.

Publications: Preparation of different publications, containing information on water protection and use
and on the VRBMP (draft and final versions). These should be freely accessible to the general public
through the official web site, but also in printed form (articles, brochures, illustrations, etc.).

Presentations: Delivery of oral presentations and media interviews e.g. on the value of intact water
resources and the importance of the VRBMP, about the meetings with stakeholder groups as well as
about various other related events

Outlook

Even if there are different national approaches and engagements of both Government bodies and
stakeholders, there is a rather positive experience across the EU with the SH involvement: “The extensive
participation appears to have strengthened the plan, and also played a key role in identifying specific
projects to be pursued. (..) Further, greater participation even on expense of delaying a legislative
deadline can play an important role in strengthening a plan where many public and stakeholder concerns
are expressed (EEA 2014)".
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1 General Aspects

Component 3 of the EU-funded Twinning project MK 13 IPA EN 01 16; “Strengthening the capacities for
effective implementation of the acquis in the field of water quality” aims to strengthen the national
water monitoring system in order to align the national surface water monitoring systems (quantity and
quality) and groundwater monitoring system with the specific requirements of the
Water Framework Directive (PAB) and relevant European Union (EU) legislation.

The relevant documents are the EU-Water Framework Directive and its daughter Directives, and
consequently numerous Water Framework Directive Common Implementation Strategy (PAB CIS)
Guidance Documents:

e Directive 2000/60/EC establishing a framework for Community action in the field of water
policy;

e Groundwater Directive 2006/118/EC on the protection of groundwater against pollution and
deterioration, amended by Directive 2014/80/EU;

e Directive 2009/90/EC of 31 July 2009 on technical specifications for chemical analysis and
monitoring of water status for P/1B;

e Directive 2013/39/EU amending Directives 2000/60/EC and 2008/105/EC regarding
Priority Substances (PS) in the field of water policy;

e Directive 2014/101/EU of 30 October 2014 in relation to European standards applicable to
PAB;

e (IS Guidance Document N° 3 — Analysis of pressures and impacts;

e (IS Guidance Document N° 7 — Monitoring;

e (IS Guidance Document N° 15 — Groundwater monitoring;

e (IS Guidance Document N° 19 — Surface water chemical monitoring;

e (IS Guidance Document N° 23 — Eutrophication assessment in the context of European water
policies;

e (IS Guidance Document N° 25 — Chemical monitoring of sediment and biota;
e CIS Guidance Document N° 31 — Ecological flows;
e (IS Guidance Document N° 32 — Biota monitoring.
Besides a number of Directives and Regulations concerned with related topics are relevant:

e Council Directive 91/676/EEC of 12 December 1991 concerning the protection of waters
against pollution caused by nitrates from agricultural sources;

e Regulation (EC) N° 1100/2007 of 18 September 2007 establishing measures for the recovery
of the stock of European eel.

1.1 Legal Requirements for Surface Water
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The Article 8 from the P1B requires monitoring to fulfil the obligations.

Three Types of Monitoring are recognised in the PA1B*2,

Surveillance monitoring gives an overview of the water status in the basin. It provides data on long-term
changes in environmental quality caused by human activities and natural conditions. It is executed at
least once every six years. All biological, hydro-morphological and general physico-chemical quality
elements, priority substances discharged in the basin, and the other pollutants discharged in the basin at
significant levels must be monitored at each monitoring point for at least one year.

Operational monitoring is intended to establish the status of those water bodies identified as being
at risk of not achieving their Environmental Objectives (EO) under PAB. It is also used to assess the
effectiveness (or otherwise) of Programmes of Measures (PoM). Operational monitoring must be carried
out in water bodies atrisk of not achieving Environmental Objectives according to
Environmental Impact Assessment (EIA) or the outcomes of surveillance monitoring. Under special
conditions grouping of waterbodies is allowed. Water bodies known to which Priority Substances are
discharged must also be subject to operational monitoring. The frequency or operational monitoring
depends on requirements of the assessment methods and might be higher than surveillance monitoring.
The monitored parameters are fewer, only those quality elements have to be monitored which are
indicative of the pressures to which the body or bodies are subject.

Investigative monitoring is used to identify what causes waterbodies to fail to meet their
Environmental Objectives, where this is not already known or to determine the magnitude and impacts
of accidental pollution. Investigative monitoring provides information to identify the
Programme of Measures that are needed to meet the Environmental Objectives and specific measures
necessary to remedy the effects of accidental pollution.

The three types of monitoring are closely related and follow each other in a logical way. In Figure, the
relationship between the three types of monitoring is displayed.

32 see also Chapter 0 1 General Aspects, where the relevant documents tackling the EU-PAB are summarized.
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Figure 1: The relationship between surveillance, operational and investigative monitoring.33

Reference monitoring/survey is needed, either before the POB monitoring start or as part of the
first cycle of PAB monitoring, to determine the type-specific reference values for biological quality
elements and intercalibration of biological status class boundaries. Reference state is used in the
calculation of Ecological Quality Ratios (EQRs). The simplest way to determine the reference state is to
make use of monitoring results performed in reference sites. Reference sites are the areas with high
ecological status where human pressures are minimal. Sites with these characteristics will only exist for a
few water body types, particularly in high altitude areas away from intensive human activity or
modification. The reference site network only needs to be monitored once, or sufficient times to
establish its reference state. For waterbodies that do not exist in reference state, such as large lowland
rivers, benchmarking sites across a range of qualities may be used. After this stage, reference monitoring
reference or benchmarking sites can be converted into surveillance monitoring points if deemed
necessary.

33 Hydromorphological status only differentiates between high and good status, but hydromorphological monitoring
is also helpful for identifying pressures that cause moderate or poor biological status.
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Figure 2: Status classification for Water Framework Directive3*

According to Article 4.1(a) (ii) of the Water Framework Directive, Member States shall protect, enhance
and restore all bodies of surface water, subject to the application of subparagraph (iii) for artificial and
heavily modified water bodies of water (AWB and HMWB), with the aim of achieving good surface water
status at the latest 15 years after the date of entry into force of this Directive, in accordance with the
provisions laid down in Annex V, subject to the application of extensions determined in accordance with

Paragraph 4 and to the application of Paragraphs 5, 6 and 7 without prejudice to Paragraph 8.

In order to be able to evaluate if the goals of the PAB have been achieved, according to Annex V of the
POB three types of monitoring can be distinguished: Surveillance monitoring, operational monitoring and
investigative monitoring. In the following section some detailed information about the three types of

monitoring is provided.

Member States shall establish surveillance monitoring programmes to provide information for:

e supplementing and validating the impact assessment procedure detailed in Annex Il;

o the efficient and effective design of future monitoring programmes;

34 Comparable example based on specific pollutants with United Kingdom (UK) Environmental Quality Standard - EQS: Status
classification for Water Framework Directive, describing the relationship between chemical and ecological status. Ecological

status comprises biology, physico-chemistry and hydro-morphology.
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the assessment of long-term changes in natural conditions; and

the assessment of long-term changes resulting from widespread anthropogenic activity.

The results of such monitoring shall be reviewed and used, in combination with the impact assessment
procedure described in Annex Il, to determine requirements for monitoring programmes in the current
and subsequent River Basin Management Plans (RBMP).

Surveillance monitoring shall be carried out of sufficient surface water bodies to provide an assessment
of the overall surface water status within each catchment or sub-catchments in the River Basin District.
In selecting these bodies, Member States shall ensure that, where appropriate, monitoring is carried out
at points where:

the rate of water flow is significant within the River Basin District as a whole; including points
on large rivers where the catchment area is greater than 2,500 km?;

the volume of water present is significant within the River Basin District, including large lakes
and reservoirs;

significant bodies of water cross a Member State boundary;
sites are identified under the Information Exchange Decision 77/795/EEC; and

at such other sites as are required to estimate the pollutant load which is transferred across
Member State boundaries, and which is transferred into the marine environment.

Surveillance monitoring shall be carried out for each monitoring site for a period of one year during the
period covered by a River Basin Management Plan for:

parameters indicative of all biological quality elements;

parameters indicative of all hydromorphological quality elements;

parameters indicative of all general physico-chemical quality elements;

priority list pollutants which are discharged into the River Basin or sub-Basin; and

other pollutants discharged in significant quantities in the River Basin or sub-Basin, unless the
previous surveillance monitoring exercise showed that the body concerned reached good
status and there is no evidence from the review of impact of human activity in Annex Il that
the impacts on the body have changed. In these cases, surveillance monitoring shall be
carried out once every three River Basin Management Plans.

Operational monitoring shall be undertaken in order to:

establish the status of those bodies identified as being at risk of failing to meet their
Environmental Objectives; and

assess any changes in the status of such bodies resulting from the Programmes of Measures.

The programme may be amended during the period of the RBMP in particular to allow a reduction in
frequency where an impact is found not to be significant or the relevant pressure is removed.

Operational monitoring shall be carried out for all those waterbodies which on the basis of either the
impact assessment carried out or surveillance monitoring are identified as being at risk of failing to
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meet their Environmental Objectives and for those waterbodies into which priority list substances
are discharged. Monitoring points shall be selected in such a way that:

e for bodies at risk from point sources pressures, sufficient monitoring points within each body
in order to assess the magnitude and impact of the point source. Where a body is subject to a
number of point source pressures monitoring points may be selected to assess the magnitude
and impact of these pressures as a whole;

e for bodies at risk from significant diffuse source pressures, sufficient monitoring points within
a selection of the bodies in order to assess the magnitude and impact of the diffuse source
pressures. The selection of bodies shall be made such that they are representative of the
relative risks of the occurrence of the diffuse source pressures, and of the relative risks of the
failure to achieve good surface water status;

o for bodies at risk from significant hydromorphological pressure, sufficient monitoring points
within a selection of the bodies in order to assess the magnitude and impact of the
hydromorphological pressures. The selection of bodies shall be indicative of the overall
impact of the hydromorphological pressure to which all the bodies are subject.

Investigative monitoring shall be carried out:
e where the reason for any exceedances is unknown;

o where surveillance monitoring indicates that the objectives for a waterbody are not likely to
be achieved and operational monitoring has not already been established in order to
ascertain the causes of a waterbody failing to achieve the Environmental Objectives; or

e to ascertain the magnitude and impacts of accidental pollution.
1.2 Legal Requirements for Groundwater
General PA]B Objectives for Groundwater Monitoring

“The Water Framework Directive requires the establishment of monitoring programmes covering
groundwater quantitative status, chemical status and the assessment of significant, long-term pollutant
trends resulting from human activity. The programmes must also provide for any additional monitoring
requirements relevant to Protected Areas. The programmes must provide the information necessary to
validate the Annex Il Risk Assessment (RA) procedure and to assess the achievement of the Directive’s
objectives for groundwater” (CIS Guidance Document N° 15).

Delineation of groundwater bodies and determining which are at risk for not meeting the objectives

The POB states that one of the first steps to take, is the delineation of groundwater bodies and to
prepare an assessment to determine which groundwater bodies are atrisk for not meeting the
Environmental Objectives for groundwater quantity and quality: Annex Il P/]B.
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2 Groundwaters

2.1. Initial Characterisation

Member States shall carry out an initial characterisation of all groundwater bodies to assess their
uses and the degree to which they are at risk of failing to meet the objectives for each groundwater
body under Article 4. Member States may group groundwater bodies together for the purposes of this
initial characterisation. This analysis may employ existing hydrological, geological, pedological, land
use, discharge, abstraction and other data but shall identify:

e the location and boundaries of the groundwater body or bodies;
e the pressures to which the groundwater body or bodies are liable to be subject including:
— diffuse sources of pollution;
— point sources of pollution;
— abstraction;
— artificial recharge;

— the general character of the overlying strata in the catchment area from which the
groundwater body receives its recharge;

— those groundwater bodies for which there are directly dependent surface water
ecosystems or terrestrial ecosystems.

Principles of Groundwater Body Delineation

The PAB considers a groundwater body as a coherent management unit assigned to a River Basin District
which has to meet the Environmental Objectives (Article 4). The term “body of groundwater” should
therefore be understood in the context of the hierarchy of relevant definitions provided under Article 2
of the PA1B:

e according to PAB Article 2.2, “Groundwater” means all water which is below the surface of
the ground in the saturated zone and in direct contact with the ground or subsoil;

e according to PAB Article 2.11, “Aquifer” means a subsurface layer or layers of rock or other
geological strata of sufficient porosity and permeability to allow either a significant flow of
groundwater or the abstraction of significant quantities of groundwater;

e according to PAB Article 2.12, “Groundwater body” means a distinct volume of groundwater
within an aquifer or aquifers.

According to the definitions and the specifications laid down in the PAB, groundwater bodies are
management units with the main purpose of enabling their quantitative and qualitative status to be
accurately described and compared to the Environmental Objectives, and of implementing the measures
necessary for achieving these objectives. Groundwater management has to consider groundwater in
relation to its uses and functions and its interactions with connected aquatic and terrestrial ecosystems,
and in relation to the natural conditions (geology, hydrogeology, etc.) and human influences (pressures).
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Principal aim: To delineate groundwater bodies (GWB) in a way that enables an appropriate description
of the quantitative and chemical status of groundwater (only minor groundwater flow from one GWB to
another). The bodies should be units of one chemical and one quantitative status that can be
characterised and managed to allow the effective achievement of the PA1B’s objectives.

Not the aim: A body of groundwater does not have to be delineated so that it is homogeneous in terms
of its natural characteristics, or the concentrations of pollutants or level alterations within it. This can be
the case, but does not have to be the case.

The following Guidance Documents of the EU Common Implementation Strategy (CIS) for the PAB
provide relevant methodologies:

e CIS Guidance Document N° 2 on “ldentification of Water Bodies”;
e CIS Guidance Document N° 9 on “Implementing Geographical Information Systems (GIS)”;

e (IS Guidance Document N° 26 on “Risk Assessment and the use of conceptual models for
groundwater”.

Further Characterisation

Following this initial characterisation, Member States shall carry out further characterisation of those
groundwater bodies or groups of bodies which have been identified as being at risk in order to
establish a more precise assessment of the significance of such risk and identification of any measures
to be required under Article 11. This characterization includes a number of relevant information sources
which are further described in the PAB.

2.1.1 Legal Requirements regarding the Monitoring of Groundwater Quality
Definition of Good Chemical Status for Groundwater Quality

Annex V 2.3.2. of the PAB and CIS Guidance Document N° 15 on groundwater monitoring describe the
definition of a good chemical status. Good Status means that the “The chemical composition of the
groundwater body is such that the concentrations of pollutants:

e general water quality: The concentrations of pollutants do not exceed the quality standards
applicable under other relevant Community legislation in accordance with Article 17;

e impacts on ecosystems: are not such as would result in failure to achieve the
Environmental Objectives specified under Article 4 for associated surface waters nor any
significant diminution of the ecological or chemical quality of such bodies nor in any
significant damage to terrestrial ecosystems which depend directly on the groundwater body;

e saline intrusion: The concentrations of pollutants do not exhibit the effects of saline or other
intrusions as measured by changes in conductivity.

The PAB requires both surveillance and operational programmes to be established to provide the
information needed to support the assessment of chemical status and identification and monitoring of
pollutant trends.

Requirements related to Monitoring Groundwater Quality
Annex V 2.4. of the POB states the requirements for the monitoring of groundwater quality. “The

groundwater monitoring network “shall be designed so as to provide a coherent and comprehensive
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overview of groundwater chemical status within each River Basin and to detect the presence of long-
term anthropogenically induced upward trends in pollutants.” (Annex V 2.4.1).

CIS Guidance Document N° 15 on Groundwater Monitoring:

“Groundwater monitoring programmes are required to provide a coherent and comprehensive overview
of water status within each River Basin, to detect the presence of long-term anthropogenically induced
trends in pollutant concentrations and ensure compliance with Protected Area objectives. As stressed in
the daughter Groundwater Directive, reliable and comparable methods for groundwater monitoring are
an important tool for assessment of groundwater quality.”

Surveillance Monitoring Groundwater Quality (POB Annex V 2.4.2 and CIS Guidance Document N° 15)

Surveillance monitoring is focusing on the groundwater body as a whole. A ‘surveillance monitoring’
programme is required to:

e validate Risk Assessments: supplement and validate the characterisation and Risk Assessment
procedure with respect to risks of failing to achieve good groundwater chemical status;

e classify groundwater bodies: confirm the status of all groundwater bodies, or groups of
bodies, determined as not being at risk on the basis of the Risk Assessments; and

e assess trends: provide information for use in the assessment of long-term trends in natural
conditions and in pollutant concentrations resulting from human activity;

e surveillance monitoring is required in bodies or groups of bodies both at risk and not at risk of
failing PAOB objectives. The programme must be carried out during each
River Basin Management cycle, irrespective of whether the groundwater body (or group of
bodies) is at risk;

e the surveillance monitoring programme will also be useful for defining natural background
levels (as defined in the daughter Groundwater Directive) and characteristics within the
groundwater body.

From the PAB Annex V 2.4.2
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“Objective”

Surveillance monitoring shall be carried out in order to:
e supplement and validate the impact assessment procedure;

e provide information for use in the assessment of long term trends both as a result of changes
in natural conditions and through anthropogenic activity.

Selection of Monitoring Sites
Sufficient monitoring sites shall be selected for each of the following:

— bodies identified as being at risk following the characterisation exercise undertaken in
accordance with Annex l;

— bodies which cross a Member State boundary.
Selection of Parameters
The following set of core parameters shall be monitored in all the selected groundwater bodies:
— oxygen content;
— pH value;
— conductivity;
— nitrate;
— ammonium.

Bodies which are identified in accordance with Annex Il, PAB as being at significant risk of failing to
achieve good status shall also be monitored for those parameters which are indicative of the impact of
these pressures. “For these pollutants, for which the groundwater body has been declared to be at risk,
it should be considered to derive threshold values.”

Furthermore, the PB states “Transboundary water bodies shall also be monitored for those parameters
which are relevant for the protection of all of the uses supported by the groundwater flow”.

Operational Monitoring Groundwater Quality (PAB Annex V 2.4.3 - 5)
“Objective”

Operational monitoring shall be undertaken in the periods between surveillance monitoring programmes
in order to:

e establish the chemical status of all groundwater bodies or groups of bodies determined as
being at risk;

e establish the presence of any long term anthropogenically induced upward trend in the
concentration of any pollutant.

Selection of Monitoring Sites

Operational monitoring shall be carried out for all those groundwater bodies or groups of bodies which
on the basis of both the impact assessment carried out in accordance with Annex Il and surveillance
monitoring are identified as being at risk of failing to meet objectives under Article 4. The selection of
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monitoring sites shall also reflect an assessment of how representative monitoring data from that site is
for the quality of the relevant groundwater body or bodies.

Frequency of Monitoring

Operational monitoring shall be carried out for the periods between surveillance monitoring
programmes at a frequency sufficient to detect the impacts of relevant pressures but at a minimum of
once per annum.

Identification of Trends of Pollutants in Groundwater (PAB Annex V 2.4.4)

Member States shall use data from both surveillance and operational monitoring in the identification of
long term anthropogenically induced upward trends in pollutant concentrations and the reversal of such
trends. The base year or period from which trend identification is to be calculated shall be identified. The
calculation of trends shall be undertaken for a body or, where appropriate, group of bodies of
groundwater. Reversal of a trend shall be demonstrated statistically, and the level of confidence
associated with the identification stated.

Interpretation and Presentation of Groundwater Chemical Status (PAB Annex V 2.4.5)

In assessing status, the results of individual monitoring points within a groundwater body shall be
aggregated for the body as a whole. Without prejudice to the Directives concerned, for good status to be
achieved for a groundwater body, for those chemical parameters for which environmental quality
standards have been set in Community legislation:

e the mean value of the results of monitoring at each point in the groundwater body or group
of bodies shall be calculated; and

e in accordance with Article 17 these mean values shall be used to demonstrate compliance
with good groundwater chemical status.

2.1.2 Legal Requirements Regarding the Monitoring of Groundwater Quantity
Article 4.1(b) (ii) of the Water Framework Directive:

Member States shall protect, enhance and restore all bodies of groundwater, ensure a balance between
abstraction and recharge of groundwater, with the aim of achieving good groundwater status at the
latest 15 years after the date of entry into force of this Directive, in accordance with the provisions laid
down in Annex V, subject to the application of extensions determined in accordance with Paragraph 4
and to the application of Paragraphs 5, 6 and 7 without prejudice to Paragraph 8 of this Article and
subject to the application of Article 11(3)(j);

AnnexV 2.1.1.:

States that the parameter for the classification of groundwater quantitative status is the groundwater
level regime.

AnnexV 2.1.2.:

Defines the quantitative status. Good Status means that the “level of groundwater in the
groundwater body is such that the available groundwater resource is not exceeded by the long-term
annual average rate of abstraction”.
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Accordingly, the level of groundwater is not subject to anthropogenic alterations such as would result in:

e failure to achieve the Environmental Objectives specified under Article 4 for associated
surface waters;

e any significant diminution in the status of such waters;

e any significant damage to terrestrial ecosystems which depend directly on the groundwater
body, and “alterations to flow direction ... do not cause saltwater or other intrusion, ...”

AnnexV 2.2.:
States the requirements for the monitoring of groundwater quantitative status.
The groundwater monitoring network shall:

e “be designed so as to provide a reliable assessment of the quantitative status of al
groundwater bodies or groups of bodies including the assessment of the available
groundwater resource”;

e be provided as a map in the River Basin Management Plan.
The density of monitoring sites shall:

e “include sufficient representative monitoring points to estimate the groundwater level in
each groundwater body or group of bodies taking into account short and long-term variations
in recharge and in particular”:

— for groundwater bodies at risk of failing the good quantitative status, “ensure sufficient
density of monitoring points to assess the impact of abstractions and discharges on the
groundwater level”;

— for transboundary groundwater bodies, “ensure sufficient monitoring points ... to
estimate the direction and rate of groundwater flow across the Member State boundary”.
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The monitoring frequency of observations shall:

e “shall be sufficient to allow assessment of the quantitative status of each groundwater body
or group of bodies taking into account short and long-term variations in recharge and in
particular:”

— for groundwater bodies at risk of failing the good quantitative status, “ensure sufficient
frequency of measurement to assess the impact of abstractions and discharges on the

Iu_

groundwater level”;

— for transboundary groundwater bodies, “ensure sufficient frequency of measurement to
estimate the direction and rate of groundwater flow across the Member State boundary.”

The Environmental Objectives for groundwater under the PAB are:
1. prevent or limit the input of pollutants into groundwater;
2. prevent the deterioration of status of groundwater bodies;
3. achieve good groundwater status (both chemical and quantitative);
4. implement measures to reverse any significant and sustained upward trend;
5. meet the requirements of Protected Areas.
2.1.3 Transposition into Macedonian Law

Macedonian legal experts confirmed that transposition of the monitoring requirements of the PB into
Macedonian law is complete. Rulebooks and Decrees are still under development.
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3 Current Situation and Available Resources
3.1 Current Situation regarding the Monitoring of Surface Water Quality

Recently an evaluation of the current monitoring activities in surface water in the Republic of Macedonia
and a proposal for a future monitoring programme was done in the context of the Technical Assistance
Programme for Strengthening the Institutional Capacities for Approximation and Implementation of
Environmental Legislation in the Area of Water Management®>. This paragraph will build further on the
findings of that evaluation and will take into account the latest findings from the
Twinning project (d.d. August 2018).

Current surface water monitoring consists of 20 monitoring locations, from which 17 locations are
situated in the Vardar River Basin, see Figure for an overview of the locations. The sampling is carried out
by the national Hydrometeorological Service (HMS at MOoOAFWE), under the auspices of the
Ministry of Agriculture, Forestry and Water Economy. This number of monitoring locations is most
probably not enough to create a nationwide overview of the surface water quality. Apart from the
parameters to be monitored, much more budget is needed to maintain these locations.

35 EuropeAid/132108/D/SER/MK;
European Union’s Transitional Assistance and Institutional Building Programme — TAIB 2009.
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RIMSYS in Republic of Macedonia

® RIMSYS Stations

1. Radusha - Vardar {63035 )

2 St Bogorodica - Treska ( 63508 )
3. Border - Lapenec ( 63135

4 Bardove! - Lepenec | 63139 )
5. Toor - Visrdar { 63055 )

6 Pelince - Pcheya | 83205 )

7. Tmovec - Keva Reka (63230 )
8. Kat Barya - Pehing (63208 )
9. Nogaeva - Vardar (63070
10. Balvan - Bregainica® ( 63306 )
11. Ubogo - Beagainica ( 63309 )
12. Brod - Eleshka (63875 )

13. Skochi Vir - Crna Reka ( 63806 |
14 Paikura - Crma Reka (63808 )
15. D Kapia - Vardar (83080

16. Gevgela - Vardar (63090 )
17. Novo Selo - Strumica | 64807 )
18. Shpde - Cm Drim {60030 )
19. Boshhov Most - Radika { 60009
20. Bashino Selo - Vardar (63060 )

* Prpast e wssen Sepwens bt ot Nag

Figure 3: Current surface water quality monitoring locations in the Republic of Macedonia3®

3.2 Current Situation regarding the Monitoring of Groundwater Quality

Currently there is no groundwater quality monitoring network operational. As a consequence, a nation-
wide overview of the groundwater quality is lacking. Data from several projects, for example an
United Nations Development Program (UNDP) — project around Lake Ohrid, are available, but there
seems to be no policy or practice in place to collect these data in the Macedonian Environmental
Information Centre (MEIC; within the Ministry of Environment and Physical Planning). There is a
scattered picture of the groundwater quality: only in some regions, not centrally stored, some recent
data, some old data, no data specific in the interactions with ecosystems. Determining trends in water
quality is not possible this way. All these project related data combined, could reveal relevant
information, useful for setting up a nationwide monitoring program. Therefore, storing and collecting
the existing data in the MEIC would be very useful.

Drilling new boreholes for groundwater quality is relatively expensive (EUR 30-40 per meter). So instead
of drilling new bore holes, more affordable alternatives may be necessary in order to comply with the
POB. There are many monitoring sites in Macedonia such as wells and springs, which are potentially
suitable for monitoring groundwater quality. Most of the monitoring wells were constructed to measure
groundwater levels (by HMS) or to extract groundwater (public utility, private users). There is currently a
work performed, funded by the Swiss Embassy, by the ”Bregalnica Officers”; they are seconded to
MOEPP and are integrating the information of existing wells complemented with potential wells from the

36 Buijs, P., Faulkner, B. (2015) Proposals for PAB Surface Water Monitoring Programme for the Vardar River Basin 2016 —2021.
EuropeAid/132108/D/SER/MK.
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Japan International Cooperation Agency (JICA) database, municipalities, MoEPP, GEING and HMS (see
also: Chapter 4.1 on the Road Map towards surveillance monitoring of groundwater quality). They are
currently (August 2018) doing field work to search the wells and check their suitability for monitoring
groundwater quality and/or quantity.

In addition to collecting groundwater quality data by sampling existing springs and wells, in some cases
raw water data may be useful and available from Public Utility Companies (PUC's).

HMS laboratory is able to analyse general-physical parameters in the lab. More complex analyses cannot
be done by HMS (due to financial shortcomings). Instead of implementing these techniques in
Macedonia, one could also have these substances analysed in universities, abroad or in commercial labs,
like is also proposed for analysis of the Priority Substances (PS).

With respect to the quantitative and qualitative groundwater monitoring there are problems that need
to be solved in order to be able to achieve substantial progress, the most important being:

e according to existing regulations it is currently not clear where the specific responsibilities lie
for the strategic planning (location and number of monitoring sites, parameters to be
investigated, ...) of groundwater monitoring and groundwater status assessment (MoEPP &
MOoAFWE, Law on Waters, Law on Hydrometeorological Affairs);

e insufficient staff and budget at HMS to implement the monitoring required by the POB or
even the monitoring required by the Law on Hydrometeorological Affairs. This includes
accreditation aspects (not only for groundwater quality);

o budget for monitoring is expected be provided by the government the RBMP is finished
(according to MoEPP). However, monitoring is required for the development of the RBMP.
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33 Required Resources
3.3.1 Human Resources

The human resources which are currently available for monitoring are insufficient to comply with the
Water Framework Directive. This includes the entire chain of monitoring from sampling, chemical
analyses, data flow and status assessment. Investments in people (number and expertise) are needed.
Special focus is needed for:

o chemical analysis: the more complex substances;

e agroundwater quality network;

e data flow, storage and exchange (both technical and in terms of processes);
e status assessment.

Given their unique expertise, it is recommended to provide the Bregalnica Officers, seconded to the
Ministry, with a permanent contract. Their knowledge is currently vital to strive for compliance with the
Water Framework Directive. Also, it is recommended that additional personnel are trained by the
Bregalnica Officers to enable continued future expertise on the PA]B.

3.3.2 Data Management

It is recommended to create a national database for all the surface water and groundwater quality data
including the location of the surface water monitoring points and (potential) groundwater quality
monitoring  wells. Possible locations are the  Water Information System (WIS)  and
Geographical Information System (GIS) at MEIC, which is supposed to be regenerated in Component 1
within this Twinning project or the Groundwater Cadastre, which is planned to be constructed in the
near future (financially supported by Switzerland).

A software system will be needed for reporting and analysing monitoring data. At its simplest, this
system should enable biological classification metrics to be calculated, for biological, chemical and
hydromorphological status classifications to be determined, and for chemical, biological and
hydromorphological time-series to be compared graphically.

3.3.3 Monitoring
3.3.3.1 Surveillance Monitoring — Surface Water

In surveillance monitoring, all POB elements relevant to the water body category must be monitored
(see Error! Reference source not found. below and PAB Annex V Section 1.1.1 and 1.1.2). Within a year,
the frequency varies between1 and continuous, depending on the element to be monitored.
Phytoplankton is not found in all types of waterbody, so there is no point in monitoring this parameter in,
for example, headwater streams.
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| Quality Element Rivers Lakes Transitional Costal

Biological

Phytoplankton 6 months 6 months 6 months 6 months
Other Aquatic Flora 3 years 3 years 3 years 3 years
Macro Invertebrates 3 years 3 years 3 years 3 years
Fish 3 years 3 years 3 years -
Hydromorphological

Continuity 6 years - - -
Hydrology continuous 1 month - -
Morphology 6 years 6 years 6 years 6 years
Physico-chemical

Thermal Conditions 3 months 3 months 3 months 3 months
Oxygenation 3 months 3 months 3 months 3 months
Salinity 3 months 3 months 3 months -
Nutrient Status 3 months 3 months 3 months 3 months
Acidification Status 3 months 3 months - -
Other Pollutants 3 months 3 months 3 months 3 months
Priority Substances 1 month 1 month 1 month 1 month

Figure 4: Sampling frequencies for surveillance monitoring; from P1B Annex V, Section 1.3.4

POB Annex V demands that the frequencies be chosen so that an acceptable level of confidence and
precision can be achieved. Estimates of the confidence and precision attained by the monitoring system
used must be stated in the River Basin Management Plan. Monitoring frequencies must be selected that
take account of the variability in parameters resulting from both natural and anthropogenic conditions.
The times at which monitoring is undertaken must be selected that minimise the impact of seasonal
variation on the results, and thus ensure that the results reflect changes in the water body because of
changes caused by anthropogenic pressure. Additional monitoring during different seasons of the same
year must be carried out, where necessary, to achieve this objective.

POB Annex V Section 1.3.4 sets out the minimum frequencies for monitoring parameters that define
ecological and chemical status. These frequencies take account of the seasonal variations and precision
of monitoring for these elements. Greater intervals can be used for physico-chemical elements if they
can be justified by technical knowledge of expert judgement. Surveillance monitoring must be carried
out at least once during the surveillance monitoring period.

Seventeen of the 20 present monitoring locations are situated within the Vardar River and a number of
its tributaries. In this respect this monitoring program could act as a blue print for a surveillance
monitoring network , according to a comparison of the locations and the distribution of the types
proposed in the typology of Baudry et al., 2015c. Next to that, a proposal for an updated surveillance
monitoring network has already been done in the aforementioned Technical Assistance report (Buijs &
Faulkner (2015), Figure 2-1, details in Annex 1), see also Figure, adding 36 river and 3 lake/reservoir
locations to the surveillance monitoring network. Although lakes are represented in the proposed
extended network, small riverine water bodies may still be underrepresented. The locations have been
chosen based on pressures and have not yet been linked to typology.

Taken the current status of the monitoring network into account, executing a monitoring plan for such a
number of locations in a surveillance monitoring network would be very hard to accomplish. It is
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therefore necessary to evaluate both the present and the proposed locations according to the criteria for
the locations of a surveillance monitoring network mentioned in AnnexV of the PAB, and
CIS Guidance Document N° 7%, Besides, all locations should be evaluated critically on their practicability
and their added value and usefulness. Results of the present monitoring program should also be taken

into account.

Hydrometeorological Institute
“ Republic of Macedonia

i
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_§§' §§

1% m Vardar (63060 )

17, Novo Selo - Strumica ( 84807 )

18. Shpdje - Cm Deien (60030 )

19. Boshiov Most - Radia (60909 |
20. Bashing Sefo - Vardar (63080 )

Proposed additional water quality
(surveillance) monitoring sites
> river

@ lake/reservoir

Figure 5: Actual (green) and proposed (yellow and blue) surveillance monitoring locations. Source38

The frequency of the current monitoring is more or less once a month for physico-chemical parameters.
While some parameters should be added to meet the requirements of the PAlB, other parameters
currently included may not be required. In order to further fulfil the criteria of a surveillance network
with respect to monitoring frequency and parameters to be measured, it is advised to critically evaluate
the current monitoring in terms of frequency and parameters.

As already mentioned in the aforementioned Technical Assistance (TA) report not all surveillance
monitoring has necessarily to be conducted in the same year. In order to optimise the use of available
resources, surveillance monitoring could be conducted in various parts of the (sub-) Basins during

38 €IS Guidance Document N° 7 on monitoring.
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maximum three consecutive years. This would mean that the first three years of the monitoring program,
and consequently the RBMP would be focussed on surveillance monitoring.

In order to make the surveillance monitoring network as lean and mean possible, another option is to
differentiate the number of parameters between locations. For all the locations, remaining after
thorough evaluation, it would be wise to monitor the physical-chemical parameters on a regular basis
(i.e. every 3 months) in order to obtain a general picture of the water quality nation-wide. Next to that, a
distinction can be made between locations where, besides the general-physical parameters, also all
biological and chemical parameters (both Priority Substances — PS and specific pollutants) are monitored
every 6years, and locations where the biological parameters and a selected number of chemical
parameters are measured every 6 years. The reasoning behind defining this latter category is that for a
number of locations, only a limited number of compounds may be relevant for that catchment.
For instance, in a catchment were no agricultural activity occurs, it is not relevant to monitor pesticides.

As it is recommended to distribute the surveillance monitoring over three years, it is also recommended
to establish a ranking or priority list of the monitoring sites. This ranking can be based upon data from
the present monitoring program (e.g. which monitoring locations display the lowest ecological or
chemical status, and is largely influence by defined pressures) or because of upcoming measures, like the
planned installation of Waste Water Treatment Plant (WWTP).

For biological monitoring, no final decision is made yet for the locations. It is suggested that initially the
current locations for chemical monitoring are reviewed for their suitability to be used for biological
monitoring. If they are not suitable, it is probably better to find new locations for biological monitoring
only, and leave the chemical locations in place because otherwise long term trends series are broken.

3.3.3.2 Operational Monitoring — Surface Water

In operational monitoring, only the quality elements that are sensitive to the pressures that cause the
water body to fail to meet its environmental quality objectives should be monitored, in contrast to
surveillance monitoring, for which all elements must be monitored.

From the results of the surveillance monitoring, together with the pressure and impact analysis done in
the RBMP, a selection of water bodies will come forward, which are at risk, because of point or diffuse
pressures (result originating from the pressure and impact analysis), or because of the presence of PS
present in the water body (result originating from the surveillance monitoring), see also Figure.
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Figure 6: Key components in the analysis of pressures and impacts3?

Based on these results a number of water bodies is identified in which targeted operational monitoring,
based on the stressor related to the indicative quality element, should take place. In this way the status
of those bodies identified as being at risk of failing to meet their Environmental Objectives (EOQ), and any
changes in the status of such bodies resulting from the Programmes of Measures (PoM) can be assessed.

For example, agricultural pressure can increase the concentrations of nutrients in surface waters that
increases the presence of macrophytes and phytobenthos. When severe, floating and emergent plants
increase, and submerged plants decrease. Monitoring should therefore focus on the nutrients and plants.
The use of pesticides is another source of agricultural pressure, and these must be monitored in the
operational monitoring network, where deemed necessary. The reduction in the presence of
macroinvertebrates is a good indicator for insecticides and the reduction in plants is a good indicator for
herbicides. If the pressure is caused by industrial pollutants, the focus should be on these chemicals
(specific pollutants and supporting physico-chemical elements) that are discharged.

Hydromorphological monitoring may be needed because flow and morphology can affect the
concentration of chemicals and the nature of biological elements. Biological and some
hydromorphological parameters should be monitored at the same time because the biological quality is
heavily influenced by hydromorphological conditions. It is therefore advisable for the frequency of some
elements in operational monitoring to be increased from the minimum indicated in the PAB.
Hydromorphological monitoring is not necessary when gross pollution causes the failure, such as
untreated sewage from a city or town or gross industrial pollution.

39 The components in the dark blue background are the main parts. The components on the left side are supportive.
Picture from CIS Guidance Document N° 3.
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Pressure

Quality element

modifications

\water

Field measurements**°

x |Agriculture

« |[Urban waste
=< [Abstraction

=< [Thermal power
« [Physical

Suspended solids

= | < [Food industry
=< | < [Light industry
= | < [Construction

Alkalinity/pH

= |x | < [Metallurgy
x | % | x [Mining

Organic matter

> | | [Textile industry

x
x
x

Nutrients**4!

Metals

Organochlorine pesticides

Organophosphorus pesticides

Carbamate pesticides

Phenyl urea pesticides

Neonicotinoid pesticides

X | X [X [X | X |X |X X

Volatile organic compounds

Polycyclic aromatic hydrocarbons

Chlorobenzenes

Chloroalkanes

Phthalates

Brominated diphenyl ethers

Macroinvertebrates

Macrophytes

Diatoms

X |X [X | X [X | X |X [X |X

Bacterial tufts

X [X [X [X

Fish

Phytoplankton

x

Chlorophyll-a

X [X [X [ X | X | X [X [X [X

Hydromorphological parameters

X | X | X [X

Figure 7: Ecological and chemical quality elements

The table above (Figure) for assessing the impacts of different activities; urban waste water includes point
sources and diffuse sources from smaller settlements; physical modifications include weirs, dams,
reservoirs, re-sectioning (deepening) rivers, reinforced river banks, canalisation, flood protection
structures, and other structures within the water body including bridges, buildings and quays should be
used in combination with Risk Assessment, monitoring data and investigation results to design the
operational monitoring programme.

40*) Field measurements include electrical conductivity, pH, dissolved oxygen, temperature and

(in lakes or reservoirs) Secchi depth.

41"*) Nutrients include total N, NH4, NOs, NO,, total-P and ortho-P.
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The requirements for confidence and precision of classification for operational monitoring are the same
as for surveillance monitoring, including the need to take account of seasonal influences so that the
results reflect anthropogenic pressures and to record precision and confidence in the
River Basin Management Plan. The main differences are those associated with the aims of operational
monitoring, as it is used to assess the status of waterbodies atrisk or the effectiveness of
Programmes of Measures to restore quality.

If no measures are taken to remove the pressure and therefore improve the status, the operational
monitoring can, after assessing the status, be stopped, as it will not be cost effective to continue the
monitoring. Only when the actions and quality is restored, so that the waterbody meets its objective and
risks of deterioration are reduced, the operational monitoring starts again for one period to assess the
success of the measure. In the meantime, sufficient attention for identifying, implementing and
enforcing measures is essential.

The number of operational monitoring points will decrease during a PAB cycle, although some of them
will continue to be used for surveillance monitoring and new operational monitoring sites will be added
in response to new activities and pressures.

In the afore mentioned Technical Assistance project, a preliminary identification of water bodies at risk
has been performed, based on results of the existing monitoring network and a general impact
assessment of the pressures (both point and diffuse). During this project it was concluded that both the
existing monitoring network and the performed impact assessment had generated not enough
information to perform a conclusive evaluation of the water bodies atrisk. The two major
recommendations regarding pressure impact analysis were:

1.to follow-up with surveillance monitoring instead of operational monitoring in order to
supplement and validate the impact assessment. A number of recommendations for the
surveillance monitoring have already been done in the former section;

2. to improve the impact assessment done. The pressure impact analysis for both point and diffuse
sources is for the moment merely based on modelling, using generic parameters like industrial
activity, population density and land use (based upon CORINE land coverage) per water body,
because of the lack of “real” monitoring results. Besides, the information for a number of the
parameters used, especially industrial activity, was outdated. It was concluded that this pressure
impact analysis was too general to base an operational monitoring program on and that an
update of the pressures was necessary. This update is already in progress for a number of
pressures in the development of the River Basin Management Plan for the Vardar River for
groundwater which is under construction®?,

With respect to the pressure agriculture, an estimation of the amount of pesticides and nutrients
leaching to surface water and groundwater can be made based on land use data which are already
available from the Ministry of Agriculture LPIS (Land Parcel Identification System) database combined
with expert knowledge on the average amount applied per crop per region from the
Institute of Agriculture. The LPIS is a very up to date system which is updated every year. Professor
Dushko MUKAETOV of the Institute of Agriculture and The Faculty of Agricultural Sciences and Food,
University St. Cyril and Methodius has made estimations of emissions from pesticides for the Bregalnica

42 Darko LEFKOV, Marija DOJCHINOVA, Kostadin RUNCHEV (2018) Supporting the Ministry of Environment and Physical Planning
in Development of the National Register of Groundwater. Progress Report for the Period 1 November 2017 — 31 January 2018.
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project. He also made a phosphorus discharge/leaching model. It is recommended to involve him in this
project, to help make estimations on leaching of nutrients and pesticides to surface water and
groundwater on a national level.

Regarding the pressure industrial activity, a more detailed overview was to be generated in
Component 1 of this Twinning project. The goals for this component were (1) to update and regenerate
the existing Water Information System and (2)an increased effectiveness of the existing
permitting system in the water sector enforcing permit applications to be in line with EU guidelines.
From the information obtained from MoEPP, the Bregalnica Officers (seconded to the Ministry) and from
Component 1 (d.d. 18/04/2018) it becomes evident that both goals have not been achieved yet. For
instance, in the current permits, the information is mostly descriptive, but is not based on figures (no
limit values, no pollutants, no information about installation working time). When limit values/discharge
values are mentioned, they are based on the class of the receiving water (according to the
Macedonian Rulebook), while this classification should be done according to the RBMP, which does not
exist yet. Besides, according to EU Guidelines, limit values should be based on Best Available
Technique (BAT) according to the Industrial Emission Directive (IED). Besides no monitoring plan exists in
the permits, in order to check whether the concentrations discharged meet the requirements set in the
permit. In practice monitoring occurs on an irregular base, both by inspection and factory. Besides,
information on a substantial amount of facilities is not available, as these facilities are not covered by
one of the Integrated Pollution Prevention and Control (IPPC) classes, and will not discharge separately.
Taking all these aspects into account, it can be concluded that it will be very hard to create an overall
overview of both the industrial and communal point sources.

As already concluded for surveillance monitoring, also in the case of operational monitoring, it is
apparent that in terms of budget and capacity, it is necessary to distribute the monitoring over a number
of years, and to establish a ranking in the operational monitoring sites. This ranking can be based on the
information obtained from the present monitoring program, combined with information from the
preliminary and the ongoing pressure inventory. Besides it is important to draft the monitoring program
in a cost-effective way, minimising the monitoring costs as much as possible, by measuring only a limited
number of parameters, which are indicative for the pressure. Also the frequency and the duration of the
monitoring should be minimised as much as possible. For instance, a relative simple parameter as
Biochemical Oxygen Demand (BOD) can be used as an indicative parameter for the impact of waste
water originating from human activity or industrial sites. In Figure (below) an overview is provided from
the different pressures and associated (mostly) general chemical parameters, provided by HMS. This
information can be used to determine the impact of different pressures in a relative easy and cost-
efficient way.

Pressure category Chemical parameters to be monitored
1.1 - Point — Urban waste water suspended solids, chemical oxygen demand (COD), BOD, P-total, total
nitrogen and nitrate nitrogen (NOs-N)

1.2 - Point — Storm overflows BOD, total ammonia

1.3 - Point — Industrial Emissions depending on the requirements in the permission of the operators
Directive (IED) plants

1.4 - Point — Non IED plants depending on the requirements in the permission of the operators

1.5 - Point — Contaminated sites heavy metals
or abandoned industrial sites
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1.6 - Point — Waste disposal sites

Nephelometric Turbidity Unit (NTU), TS, SS, DS, temperature, conductivity,
pH, alkalinity, total hardness, chloride, NOs, SO4, PO4, K, Ca, Mg, Fe, Zn

1.7 - Point — Mine waters

BOD, COD, oil and grease, As, Cr(VI), Cu, Zn, Fe (total), cyanide, phenols

1.8 - Point — Aquaculture

pH and ammonia

1.9 - Point — Other

2.1 - Point — Urban run-off

sediment and nutrients

2.2 - Point — Agricultural

Fe, Zn, Cu, As, major ions: K, POs, NHs, NO3, NO2

2.3 - Diffuse — Forestry

suspended solids, conductivity, P-tot

2.4 - Diffuse — Transport

sediment, chloride, oil

2.5 - Diffuse — Contaminated sites or
abandoned industrial sites

heavy metals

2.6 - Diffuse — Discharges not
connected to sewerage network

BOD, COD, suspended solids, P-tot, NOs, NO2

2.7 - Diffuse — Atmospheric
deposition

total hardness, pH, NTU, redox potential, conductivity, p-alkalinity, m-
alkalinity, chloride, SO4, NO3, NH4, Ca, Mg and heavy metals

2.8 - Diffuse — Mining

S04, cyanide and heavy metals

2.9 - Diffuse — Aquaculture

2.10 - Diffuse — Other

Figure 8: Overview of different pressure categories and associated chemical parameters

Although no conclusive overview exists of the pressures and their contributions, it is clear that a number
of water bodies are more at risk of failing to meet the Environmental Objectives than others, and that
specifically a number of point sources (both industrial and household) are the main pressures. Therefore,
in terms of monitoring and reducing emissions the focus should be on these two types of pressures.
Within this category of pressures, reducing the communal wastewater impact of the
Municipality of Skopje should have the highest priority.

3.3.3.3 Investigative Monitoring — Surface Water

The frequency of investigative monitoring will vary depending on the objective of the investigation. The
results of investigations are used to establish the Programme of Measures (PoM) to achieve the
Environmental Objectives (EQ) and to identify the causes and remedial actions for accidental or illegal
pollution. Investigative monitoring should therefore be designed specifically for the problem being
investigated. In some cases, monitoring frequency is increased and focused on particular water bodies,
parts of water bodies and on relevant quality elements. The elements, frequencies and methods do not
need to be those used for surveillance and operational monitoring. Ecotoxicological monitoring and
assessment methods can, in some cases, be appropriate for investigative monitoring. Investigative
monitoring might also include alarm and early warning monitoring, for example for the protection of
drinking water intakes against accidental pollution.

3.3.3.4 Reference Monitoring/Survey — Surface Water

Reference state is a current or past state where there is a low level of physico-chemical,
hydromorphological and biological modifications, and almost no exposure to pressures from
industrialization, urbanization and intensive agriculture. Slight changes in reference water bodies that
occur due to anthropogenic pressures can be allowed on condition that they have no or very little
ecological impact.
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Reference values are estimated by taking average of biological monitoring results in the reference sites
of the same type. Reference values are like control values, and errors and inaccuracies in the estimates
will affect all EQRs that are calculated based on these estimates, so it is most important that sampling
and analysis is to the highest quality possible.

The same reference sites can be used to assess reference values for all biological quality elements, but it
is not essential. Diatoms, for example, are unaffected by most morphological alterations, so a reference
site for diatoms can be impacted morphologically.

It is useful to have supporting physico-chemical data from reference sites to verify that reference sites
are almost natural and under minimum pressure. For particular quality elements specific parameters
may be needed to check and harmonise reference sites as part of the intercalibration process, so
reference should be made to Intercalibration Technical Reports that are available from the
EU publications website (https://publications.europa.eu/en/ and search for ‘Water Framework Directive
Intercalibration Technical Report’).

The frequency of reference monitoring must be at least the same as the frequencies described for
surveillance monitoring. Reference monitoring should be continued until it is verified that those are
reference sites and until the reference status is determined.

For some water body types and biological quality elements, where there are no sites in reference
condition such as very large rivers, intercalibration has taken a different approach and reference values
are modelled from benchmarking sites that cover a wider range of environmental qualities. For these
combinations of quality element and water body types, a ‘reference survey’ may be needed to establish
reference values and class boundaries at sites that are not truly in reference condition. The following
quality elements or parameters should be included in the reference monitoring network:

e phytoplankton;

e other aquatic flora;

e macro-invertebrates;

e fish;

e temperature;

* pH

o alkalinity (or electrical conductivity);
e dissolved oxygen;

e transparency (measured by Secchi disk);
e total N, NO3-N and NH4-N;

e total P and ortho-P;

e continuity;

e hydrology;

e morphology.
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Wherever possible, to reduce costs, reference sites or benchmarking sites should be selected from
surveillance monitoring network.

34 Steps towards a Monitoring Program for Chemical Surface Water Quality

Two groups of chemical compounds are involved in defining the good quality in the context of the PAB,
namely Priority Substances (PS) and specific pollutants. PS are clearly identified in Annex X of the P1B
and define the Good Chemical Status by comparing the concentrations with the EQS, derived by the
European Commission (EC). The methodology for deriving EQS values is laid down in
CIS Guidance Document N° 27%, the list of PS and accompanying EQS values are laid down in the
Daughter Directives on Priority Substances®*. At the moment, list of Priority Substances contains
45 substances, from which 21 are defined as Priority Hazardous Chemicals (PHS).

One key question in the context of the analysis of pressures and impacts is the selection of specific
pollutants (part of the Good Ecological Status) for which data on pressures must be collected in order to
assess whether there are impacts for the different water bodies in a River Basin (District). Specific
pollutants are chemicals that are discharged in significant quantities into surface waters. They are an
extension of the priority and priority hazardous chemicals that are covered by chemical monitoring.

The standards for PS and PHS are established by the European Commission, whereas the standards for
specific pollutants are established by individual Member States, as a result, the only difference between
ecological status assessment and chemical status assessment is that the boundaries for ecological status
are established by the Member States and the boundaries for chemical status are community-wide and
set by the European Commission.

Transitional Environmental Quality Standards (EQS) are included in the Decree on classification of
surface waters, one of the by-laws under the Macedonian Law on Waters* for more than 200 chemical
substances, which will start to apply from 1 January 2019. However, it has been noticed that for instance
a number of these transitional EQS values for Priority Substances do not match with the EQS values
derived by the European Commission. It is advised to merge these two categories of EQS values into
one list, by which the PAB list is leading. Besides, a dedicated study is recommended for investigating
options for further refinement of the environmental quality standards for specific pollutants. However,
instead of deriving environmental quality standards by Macedonian research, adopting environmental
quality standards from EU Member States is highly recommended.

A detailed description of the selection process for specific pollutants is described in
CIS Guidance Document N° 3%, but a general overview of this process is depicted in Figure. As can be
deducted from this figure, and also stated earlier in this Paragraph, is that the selection of specific
pollutants coincides with the inventory of pressures (i.e. pollutants in the operational monitoring phase,
the screening phase in Figure). We therefore recommend following the steps and the recommendations
done in Paragraph 2.2.3.2 in order to derive a relevant list of priority substances. The list of > 150

43 €IS Guidance Document N° 27 Technical Guidance for Deriving Environmental Quality Standards.

44 Directive 2013/39/EU amending Directives 2000/60/EC and 2008/105/EC regarding Priority Substances in the field of water policy.
45 Regulation for Classification of Water. The Official Gazette of the Republic of Macedonia N° 18-99.

46 €IS Guidance Document N° 3 Analysis of Pressures and Impacts.
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additional substances (next to PS) that are mentioned in the Decree on Classification of Surface Waters

could be used as a starting point.

1. Starting point “Universe of pollutants™ =
Annex VIl WFD

l

Collation of data

2. Sereening

Identify pollutants which may be being
discharged into bodies of water

Estimate likely concentrations in water bodies
3. Test for relevance

Compare estimated concentrations with
“benchmarks”

|

Assess whether confidence in assessment
4. Safety net is adequate.

L 3
List of specific pollutants for which

& Final outcome

appropriate measures are required

Figure 9: Steps needed to determine a list of specific pollutants. Picture from CIS Guidance Document N° 3

Current Status of Chemical Monitoring

With respect to the chemical status (PS and PHS) and other specific pollutants falling under the
ecological status, only the PS cadmium, nickel and lead are measured on a regular basis at the moment,
using Atomic Absorption Spectroscopy (AAS). Because of the lack of suitable laboratory equipment,
consumables, but also expertise it is not possible to measure other compounds. Especially for the
organic pollutants, equipment like gas or liquid chromatography is lacking. Also for the inorganic
compounds (metals), the methodology is outdated, as Inductively Coupled Plasma -
Mass Spectrometry (ICP-MS) is the contemporary standard for these groups of compounds. It is not
foreseen that in the near future, both equipment and staff will be on such a level, that analyses of PS
and/or specific pollutants can be anticipated. Besides, other laboratories in Macedonia, both
governmental and commercial, are at the moment not equipped to analyse these compounds on such a
level that they meet the requirements of the PAB, as further detailed in CIS Guidance Document N° 19.
Therefore, it is recommended to analyse these compounds abroad, like has been done in development
of the Bregalnica River Basin Management Plan. As these are relative expensive analyses, a substantial
additional budget is needed to fulfil this task. Experiences from the Bregalnica project should be used in
choosing the most suitable analyses methods and laboratory.
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3.5 Steps towards a Monitoring Program for Ecological Surface Water Quality
3.5.1 Biological Elements

Four biological quality elements are used to determine the status of freshwaters. However, macrophytes
and phytobenthos are often considered separately when designing monitoring programmes because the
methods are different. In many Member States, phytobenthos is monitored using diatoms only. However,
the normative definitions imply a wider range of taxa and they also specifically mention bacterial tufts.
Bacterial tufts are not defined clearly, but it is usually considered to be the heterotrophic community
known as sewage fungus, which comprises bacterial and fungal taxa. This community is very useful for
detecting and assessing organic pollution, although algologists are not always familiar with these taxa.

Figure 10: The main biological quality elements that are used to determine biological status or potential

In addition to these main elements, the presence of alien invasive species could also affect the biological
status. Procedures for assessing the impact of alien species are not implemented by all Member States
yet. The EU’s CIS Working Group 2 ECOSTAT (Ecological Status) is considering this matter and may
produce further guidance.

HMS has already included the following quality elements in its current routine monitoring programme:
benthic invertebrate fauna, phytobenthos and phytoplankton. Sampling methods are not though yet
fully in harmony with the ones stipulated by P1B. The metrics for classification of ecological status —
including the ones based on the biological quality elements — have yet to be developed. Experience with
sampling and assessment in accordance with PJB has so far mainly been obtained via international
projects. Besides the staff of HMS, the scientific community in Macedonia has also been involved in such
projects.

The range of biological quality elements will have to be extended with monitoring and assessment of
macrophytes and fish. However, HMS currently has no in-house expertise for monitoring of macrophytes
and fish. Instead of creating this capacity in HMS from scratch, it might be more effective and efficient to
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engage institutes that have already experience with monitoring and assessment these quality elements.
If other institutes have to become involved in the PAB-compliant monitoring and assessment,
institutional arrangements have to be agreed and formalized. This encompasses, among other things:

e taking decisions about which institute or organization will become responsible for the actual
future monitoring and assessment of each biological quality element (most probably under
the auspices of HMS);

e in case this will be an entity other than HMS, all legal, organizational, financial and other
arrangements must be settled in order to formalize the involvement, role and duties of that
entity;

e Dbeside involvement in the (routine) monitoring and assessment of certain biological quality
elements, specialized institutes could play a role in establishing the type-specific reference
conditions and related ecological status classification schemes.

Final needs for procurement of equipment can only be determined and decided after institutional
arrangements have been settled. For example, monitoring of fish requires a boat and nets (including
electro-fishing). Meanwhile, HMS requires at least the following equipment to support sampling and
analysis of the current biological quality elements:

e portable water quality screening instrument for blue-green algae (cyanobacteria),
chlorophyll a, ammonium (NH4), oxygen (dissolved and saturation), pH, conductivity and
temperature;

e stereo zoom microscope with digital camera and measuring software;
e stereo inverted microscope with digital camera.

Establishing classification schemes for biological parameters are arguably one of the most complicated
parts of monitoring and assessment under the PA1B. In case of the Republic of Macedonia, a multi-annual
programme is required, also since environmental conditions simply vary throughout seasons and years.
Further information about what needs to be considered and the options recommended for Macedonia
are provided in the section ‘Biological status assessment methods’ (Section 0) below. Preparation and
implementation of such a programme will involve, inter alia, the following steps:

e mobilise the competent national institutes;
e prepare an initial programme outline;

e seek financing (national budgets, international donors, mix of national and international
funding);

e elaborate the detailed programme;
e depending on the funding mechanisms, a tender might have to be launched;
e implement the programme.

Staffing & training

More staff for sampling and assessment of the biological parameters should be anticipated. Training
should be incorporated as an intrinsic component of the above-mentioned programme for establishing
official type-specific reference conditions and ecological quality ratios.
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In Figure 11 a preliminary timetable is displayed for the preparation an implementation of a biological
monitoring program.

Intervention (2016) ((2017) [(2018) |2019 (2020 |2021 [2022 |2023 2024
Institutional Arrangements X X
Procurement (Equipment) X (x)
Preparation of Programme |Mobilization
for Establishing Type- Institutes; X
specific Reference Programme Outline
Conditions and EQR Seek Funding X X
Finalize Preparation X (x)
Programme Inception (x)
Implementation Determine Initial
Reference Conditions X X X )
Derive Initial EQRs X X X (x)
Intercalibration X
Issue Classification
Schemes X

Increase N° of Staff,

X X X
Training in Sampling and Assessment X X X X

Figure 11: Tentative timetable for the development of national biological classification schemes*’

Both the status class boundaries, the definition of reference and the type-specific reference values will
all be checked as a part of the official intercalibration process. Intercalibration is administered by the
POB Common Implementation Strategy Working Group 2A ECOSTAT (Ecological Status). Member States
join the intercalibration process when they formally join the European Union. However, it is useful to be
aware of preparatory work. We recommend that Macedonia seeks to join ECOSTAT at the soonest
opportunity. ECOSTAT meets twice every year and it publishes papers for these meetings and supporting
documents on CIRCA * website (https://circabc.europa.eu for the general site or
http://ec.europa.eu/environment/water/water-framework/iep/index en.htm to jump to the PAB part
directly).

Intercalibration is administered by the EU Joint Research Centre (JRC) Institute for Environment and
Sustainability (IES). The objectives of intercalibration are to check and if necessary harmonise the
definitions of the high/good and good/moderate status class boundaries for biological elements in all
water body categories. To do this, it also checks, and if necessary, harmonises the definition of reference
state, using information against criteria provided by the Member State. Intercalibration also includes a
wider evaluation to check that the biological classification methods comply with the normative
definitions in the POB Annex V.

47 Developed for Macedonia by Buijs (2015). The dates need adjustment to fit the availability of funding.
See also Error! Reference source not found., timetable for national hydrological monitoring network.

48 CIRCA or CIRCABC — Communication and Information Resource Centre for Administrations, Businesses and Citizens.
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For intercalibration three Geographical Intercalibration Groups (GIG) are potentially relevant to
Macedonia: Mediterranean, and possibly either/or Eastern Continental and Alpine. For each water body
type, the best fit of a GIG can be checked. Macedonia has several glacial lakes around 2,000 m, so those
lakes may fit best in the Alpine ecoregion/typology.

Each GIG has its own typology (sometimes broader than PAB Typology System A) and this can be
considered as minimum basis of level of detail for a national typology. It is also recommended that the
thresholds in the typology are followed, e.g. for lakes <3 m, 3-15m and > 15 m depth. This can be
applied more detailed and or with other factors, but application of these thresholds is important. We
recommend that the international typology of the Mediterranean GIG and Alpine GIG for the
area > 800 m altitude is used.

We recommended including in biological data bases information on the water body typology.

The natural lakes seem to be very specific with a high conservation value. It is recommended not to
intercalibrate this lake type. The focus can be on cooperation with other states and common
understanding of status and pressures.

3.5.2 Physico-chemical Elements

The physico-chemical elements are the key natural parameters that are necessary to support biology.
Standards for physico-chemical elements are set at a level that protects good ecological status.

Thermal conditions Water temperature
Oxygenation conditions Dissolved oxygen, oxygen saturation,
biochemical oxygen demand (BODs)
Nutrient conditions Nitrate (NOs’); (total) ammonium (NH4*); nitrite (NO2’); total nitrogen
(including organic nitrogen); orthophosphates (PO.*), total phosphorus
Salinity/geology Alkalinity, conductivity or hardness; mineralization; major ions, such as
chloride (Cl), sulphates (S04%) if saline waters or thermal waters are present
Acidification status pH
Transparency (lakes only) | Secchi depth
Figure 6612: The main physico-chemical parameters, based on Buijs (2015)
Current Situation

HMS laboratory is currently capable of analysing all relevant parameters indicative for
General Conditions, except for ‘total nitrogen’ (here, the instrument needs repair). Classification
schemes are included in the new Decree on classification of surface waters.

Last but not least it is worth to mention the ECOSTAT-Toolkit (developed by the Subgroup Nutrients)
which allows in a very easy way to check whether chemical values correspond to the most indicative
biological quality element.
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Necessary Interventions

Equipment and Consumables

Instrument Required Works / Procurement

Spectrophotometers Computer, Software Installation, Control and Regular Maintenance

lon Chromatograph Computer, Software Installation, Control and Regular Maintenance
Measuring Balances Power Adapter, Regular Maintenance and Balance Calibration

Total Nitrogen Repair of Instrument and Regular Maintenance

Total Organic Carbon Repair of Instrument and Regular Maintenance

Distillation Unit Regular Maintenance

pH-Meter After 10 Years of Use of the old Electrodes Procurement of New Instrument
Conductivity Meter

Figure 13: Work and procurement needed by HMS for analysing physico-chemical elements (Buijs, 2015)

Accreditation

Accreditation for the analysis of physico-chemical parameters should be part of the overall accreditation
procedures for the laboratory (see also activities in the Twinning project on Component 3, Activity 3.5).

Development of Type-specific Classification Schemes

This should be an integral part of the overall programme for establishing classification schemes for the
biological parameters. However, standards for most physico-chemical parameters have already been
established by other European Member States and these standards should be considered for adoption in
Macedonia (additional remark: as a first step a critical comparison of the values in the Decree and the
values of the relevant EU states — means countries with the same typology — is recommended).

Tentative Timetables

Interventions relating to the HMS laboratory should be part of the overall strengthening of its capacity.
Development of classification schemes for physico-chemical parameters should be part of the overall
programme for biological parameters (see Section 0 3.5.1 Biological Elements).

3.5.3 Hydro-morphological Elements

Like the physico-chemical elements, hydro-morphological elements are natural features that support
biology. Biological communities can therefore be influenced by their quality. For example, dams and
weirs can inhibit migrating fish reaching their spawning grounds; alterations of the banks and beds can
result in changes of habitats of water plants; and changes in water levels and river flow regimes, e.g. due
to operation of reservoirs, can affect aquatic ecosystems in many ways. Monitoring many of the
hydromorphological elements is also important for flood forecasting, drought management, water
allocation, and impacts of climate change.

Hydro-morphological elements only affect the classification of high status (see Figure; Status
classification for PAB). However, they are important for establishing the reasons for biological quality
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elements not achieving their objectives. So monitoring these elements should not be restricted to water
bodies that may achieve high status.

Rivers Lakes
Quantity and dynamics of water flow Quantity and dynamics of water flow
Connection to ground water bodies Residence time
River continuity Connection to ground water bodies
River depth and width variation Lake depth variation
Structure and substrate of the river bed Quantity, structure and substrate of

the lake bed

Structure of the riparian zone Structure of the lake shore

AN

e

Structure of bed and riparian zone level, flow continuity
Figure 14: The principal physico-chemical elements in freshwater surface waters, photographs from Buijs (2015)
Current Situation

The hydrological monitoring network for Macedonia comprises 110 river gauging stations, but is
currently not in a healthy state. At least 40% of these stations are no longer operational. Water levels are
monitored by means of recorders (plotting the levels on paper rolls), or visually from staff gauge boards
by local observers. Qy rating curves (used for calculating river’s discharges from water levels) have not
been updated for many years. Data are submitted to HMS once per month (mainly on paper) or daily via
telephone. Many hydrological data are not yet entered in electronic (database) formats, suitable for
further processing. Other hydromorphological elements are not monitored, because of a lack of
experience and staff. A hydrometric monitoring network is established on the Bregalnica catchment, but
external funding is only ensured for a limited time.

Online Gauging Station in the Republic of Macedonia
During the bilateral project between Governments of the Republic of Macedonia and
Switzerland “River Monitoring System in Macedonia (RIMSYS)”, implemented between the
years 1998 and 2010, on-line monitoring equipment was installed at 18 stations for continuous
measurement of water level and water temperature. Meanwhile most of these stations are
out of operation, due to technical problems, maintenance issues and/or vandalism.

Under the Project “Climate Change Adaptation in Western Balkans. Establishment of a Flood
Early Warning System in the Drin-Buna Basin (DEWS)”, funded by the Deutsche Gesellschaft
fir Zusammenarbeit (GIZ), four automated hydrological stations will be installed in the
Macedonian part of the Drin Basin.

201



7" ‘-—.!
'll-lln-llll‘lluu

= fthe Aéqﬁs m%héaﬁleid-eﬁﬂat’efaug_hty -

Figure 15: Bullet from Buijs (2015)

Necessary Interventions
Institutional Arrangements

HMS also requires data from reservoirs for an overall assessment of the hydrological regimes.
Procedures for HMS receiving hydrological data of reservoirs’ operators will have to be consolidated.

Rehabilitation of Gauging Stations

An inventory of all hydrological stations is needed, in order to prepare tenders for procurement of
equipment and for maintenance works. The strategy should take into account lessons learned from
previous rehabilitation initiatives.

Staffing

More staff, including local/regional employees and observers, will be required for operating and
maintaining the (upgraded) hydrological monitoring network, for establishing and updating
Qn rating curves and for monitoring other hydromorphological quality elements. Furthermore, the latter
will require training.

Updating/Establishing Qs Rating Curves

Establishing and updating Qn rating curves is a time-consuming exercise. Besides sufficient staff,
equipment such as current velocity meters and (small) boats will be needed.

Development of Type-specific Reference Conditions and Classification

Type-specific reference conditions will have to be defined for all hydromorphological elements, in
parallel with the ones for biological quality elements and for the supporting physico-chemical
elements (Sections 0 and Section 0). Development of other metrics for classification (in terms of high,
good, moderate, poor and bad status) are strongly recommended.

202

> .7

s

v

S



(2016) (2017) (2018) 2019 2020 2021

Intervention Q1/Q2 |Q3/Q4]Q1/Q2 |Q3/Q4]|Q1/Q2 |Q3/Q4|Q1/Q2 [Q3/Q4 |Q1/Q2 |Q3/Q4 |Q1/Q2 |Q3/Q4
Institutional Arrangements X (x)
Re- Inventory
habilitation |State of
of River Stations
Gauging
Stations X X ()
and
Supporting
Equipment
Tender . X X (x)
Preparation
Procurement X X (x)
Installation
and Works X X X ()

Increase N° of Staff,
Training in Monitoring and X X X X X X X X (x)
Assessment of HQE

Update, Qn Rating Curves (x) X X X X X X X X (x) (x)

Establishment of Initial
Type-specific Reference

.. X X X X X X X X X
Conditions and 0
Classification Schemes

Figure 16: Tentative (historical) timetable for the restoration of the national hydrological monitoring network#°

3.5.3.1 Biological Status Assessment Methods

Macedonia does not currently have nationally agreed methods for ecological assessment for the PAB.
However, there is substantial guidance available and it is already possible to identify a shortlist of
methods and in some cases, a single method that should be used in Macedonia. Methods are needed for
sample collection or field survey, sample analysis in laboratory, and data analysis.

As for the PS and the specific pollutants, for physico-chemical elements sampling and laboratory analysis
are mostly standardised across Europe and there are numerous European standards and laboratory
accreditation schemes that can be applied. For biological quality elements, in addition to standardising
the sampling and laboratory analysis, for which there are numerous European standards — see Figure
below, the biological metrics that are used for defining status classification also need to be standardised.
Assistance for this can be obtained from intercalibration and from neighbouring countries. This is also
described below.

49 Developed for Macedonia by Buijs (2015). The dates need adjustment to fit the availability of funding.
See also Error! Reference source not found., timetable for national biological classification schemes.
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European Standard Methods

POB Annex V Section 1.3.6 states that Methods used for monitoring must conform to national or
international standards, to ensure the provision of data of an equivalent scientific quality and
comparability. Some of these methods are stated in the Directive, but the list of standards relating to
biological methods was updated in Directive 2014/101/EU of 30 October 2014 about the
European standards applicable to PB. Many of the standards relevant to PAB, particularly for biological
sampling and analysis, are not mandatory but are for guidance, something that is not always clear and
can only be determined by reading the introductory sections of the standards very carefully.

Quality element  (Number Title
Phytoplankton EN 16698:2015 Water quality — Guidance on quantitative and qualitative
sampling of phytoplankton from inland waters
EN 16695:2015 Water quality — Guidance on the estimation of phytoplankton
biovolume
EN ISO 5667-3:2012 |Water quality — Sampling — Part 3: Preservation and handling
of samples Standards for phytoplankton
EN 15204:2006 Water quality — Guidance standard on the enumeration of
phytoplankton using inverted microscopy (Utermdohl technique)
ISO 10260:1992 Water quality — Measurement of biochemical parameters —
Spectrometric determination of the chlorophyll-a concentration
Macrophytes and |EN 15460:2007 Water quality — Guidance standard for the surveying of
phytobenthos macrophytes in lakes
EN 14184:2014 Water quality — Guidance for the surveying of aquatic
macrophytes in running waters
EN 15708:2009 Water quality — Guidance standard for the surveying, sampling
and laboratory analysis of phytobenthos in shallow running
water
EN 13946:2014 Water quality — Guidance for the routine sampling and
preparation of benthic diatoms from rivers and lakes
EN 14407:2014 Water quality — Guidance for the identification and
enumeration of benthic diatom samples from rivers and lakes
Benthic EN ISO 10870:2012 |Water quality — Guidelines for the selection of sampling
invertebrates methods and devices for benthic macroinvertebrates in fresh
waters
EN 15196:2006 Water quality — Guidance on sampling and processing of the
pupal exuviae of Chironomidae (order Diptera) for ecological
assessment
EN 16150:2012 Water quality — Guidance on pro rata multi-habitat sampling of
benthic macro-invertebrates from wadeable rivers
EN 16772:2016 Water quality — Guidance on methods for sampling invertebrates
in the hyporheic zone of rivers
Fish EN 14962:2006 Water quality — Guidance on the scope and selection of fish
sampling methods
EN 14011:2003 Water quality — Sampling of fish with electricity
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EN 15910:2014

Water quality — Guidance on the estimation of fish abundance
with mobile hydroacoustic methods

EN 14757:2015

Water quality — Sampling of fish with multi-mesh gillnets

Hydromorphology

EN 14614:2004

Water quality — Guidance standard for assessing the
hydromorphological features of rivers

EN 16039:2011

Water quality — Guidance standard on assessing the
hydromorphological features of lakes

EN 16870:2017

Water quality - Guidance standard on determining the degree of
modification of lake hydromorphology

Recording
biological data
(not specific to

PAB)

EN 16493:2014

Water quality — Nomenclatural requirements for the recording
of biodiversity data, taxonomic checklists and keys

New proposed
standards

prEN 14614 rev

Water Quality — Guidance standard for assessing the
hydromorphological features of rivers

prEN 17136

Water quality — Guidance on field and laboratory procedures for

quantitative analysis and identification of macro-invertebrates
from inland surface waters

Water quality — Guidance for assessing the efficiency and related
metrics of fish passage solutions using telemetry

prEN 17233

Figure 17: List of standards relevant to biological and hydromorphological monitoring of surface waters>?

Standards relevant to PAB are considered by CEN Technical Committee CEN/TC 230 Water Analysis. Use
this reference when searching for relevant standards on CEN website
https://standards.cen.eu/index.html.

European standards are administered by the European Committee for Standardisation (CEN, Comité
Européen de Normalisation). Each country is represented on CEN by a national standardization body.
For Macedonia, this is the Standardization Institute of the Republic of Macedonia (ISRM,
www.isrm.gov.mk). Experts from Hydro-Meteorological Service should maintain contact with ISRM. They
should review new standards to ensure that they meet the requirements for monitoring in Macedonia.
Beware that most national standardisation bodies charge a price for copies of national and
European standards.

Methods used by other Member States

Many Member States had no national methods when the PAB became law and all countries have
developed their methods. Many of the methods, particularly those used by neighbouring countries, are
suitable for use in Macedonia. There are additional benefits for countries sharing trans-boundary
River Basins to use the same assessment methods because it simplifies the production and
implementation of the River Basin Management Plans, which will cover the whole basin.

The River Basin Management Plan for the River Vardar will be a transboundary plan that will be shared
with Greece. However, Greece also shares River Basin Management Plans with Albania, Bulgaria and

50 Adapted for PAB in Macedonia (correct to 02 May 2018). The list does not include methods for physico-chemical, hydrological,
bacteriological or groundwater assessment.
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Turkey (see Figure), so methods used in those countries should also be considered. Besides, Macedonia
should also consider national methods of countries sharing other trans-boundary River Basin Districts.
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Figure 18: River Basins in the area of Macedonia>!

Intercalibration methods (status classification metrics)

The aim of intercalibration is to ensure that class boundaries for high/good and good/moderate status
and the definition of reference state for biological assessments are equivalent across Europe. For many
regions of Europe, the intercalibration process was made possible by common intercalibration
metrics (ICMs) or pseudo-common intercalibration metrics (pICMs). These are biological indices or
parameters that can be used to define PAB status boundaries and can be calculated by every country
involved in the original intercalibration. Many countries use ICMs or pICMs as their national classification
metrics, at least during the first 6-year cycle of RBMP. Almost all countries have used data collected in
the monitoring required for the first cycle of RBMPs to refine their methods and in some cases, to
develop national classification metrics of their own.

An advantage of using ICMs or pICMs is that class boundaries will already have been set, making the
national boundary-setting process very simple, and also simplifying intercalibration.

The current state of intercalibrated methods is provided in the results of the 3™ round of intercalibration.
These were published in the following document:

Commission Decision (EU) 2018/229 of 12 February 2018 establishing, pursuant to Directive 2000/60/EC
of the European Parliament and of the Council, the values of the Member State monitoring system

5! Extract from the Map of National and International River Basin Districts published by the European Union in 2012
(http://ec.europa.eu/environment/water/water-framework/facts_figures/index_en.htm).
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classifications as a result of the intercalibration exercise and repealing
Commission Decision 2013/480/EU.

Water category and BQE Country National method

River invertebrates Bulgaria IBI (BG) (Irish Biotic Index (BG))
Greece Hellenic Evaluation System-2 (HESY-2)
Turkey Intercalibration Common Metric

Index (ICMi) + Iberian Biological Monitoring
Working Party (IBMWP) [not intercalibrated]

River macrophytes Bulgaria RI (BG) (Reference Index (BG))
Greece IBMR — Biological Macrophyte Index for
Rivers
River phytobenthos (diatoms) Bulgaria IPS (Indice de polluo-sensibilité)
Greece IPS (Coste in Cemagref, 1982)
Intercalibrated (EQR IPS)
River fish Bulgaria TsBFI (Type Specific BG Fish Index)
[intercalibrated for Danube Basin only]
Greece Hellenic Fish Index (HeFl)
Lake (reservoir) phytoplankton Greece New Mediterranean Assessment System for

Reservoirs (NMASRP)

Figure 19: Metrics intercalibrated by neighbouring states in Mediterranean Geographical Intercalibration Group

Biological Metrics for Status Classification Recommended for Macedonia

Based on a combination of intercalibration metrics and national methods used in neighbouring countries,
we recommend a shortlist of methods. In addition to this list, serious consideration should be given to
methods already used widely in Macedonia, such as the Saprobic Index. It is important that biology
experts are comfortable using the methods, including biological metrics for classification, adopted
officially by Macedonia. We recommend that, unless the methods are already widely used, Macedonia
adopts simple methods used for intercalibration or widely used in other European countries, at least for
the first cycle of monitoring because this will reduce the amount of work in setting boundaries and
intercalibration.

Sampling methods used by biologists in HMS in Macedonia for river invertebrates (pro-rata multi-habitat
sampling for invertebrates based on 10 hand-net samples), for diatoms (scraping stones or other hard
objects such as macrophytes) and lake/reservoir phytoplankton including chlorophyll-a are compatible
with methods used in other EU MSs. HMS does not currently sample or analyse macrophytes or fish.

Water category Recommended methods
and biological
quality element
River Intercalibration Common Metric Index (ICMi)
invertebrates Hellenic Evaluation System-2 (HESY-2)*

Iberian Biological Monitoring Working Party (IBMWP)
IBI (BG) (Irish Biotic Index (BG))*
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River IBMR — Biological Macrophyte Index for Rivers
macrophytes RI (BG) (Reference Index (BG))
River ICM (based on IPS and Tl by Rott et al., 1999)
phytobenthos IPS (Coste in Cemagref, 1982) Intercalibrated (EQR IPS)
IBD (Indice Biologique Diatomées) Coste et al., 2009
River TsBRI (Type Specific Bulgarian Fish Index) [intercalibrated for Danube Basin only]*
fish Hellenic Fish Index (HeFl)
Lake (reservoir) New Mediterranean Assessment System for Reservoirs (NMASRP)
phytoplankton Chlorophyll-a
Figure 20: Shortlist of biological metrics for status evaluation>2

Six countries in Mediterranean GIG intercalibrated IBMR for river macrophytes in Intercalibration
Phase 1. Three countries in Mediterranean GIG intercalibrated ICMi for river invertebrates in
Intercalibration Phase 1.

More information on these indices from the following references:
ICMi

Buffagni, A., Erba, S., Birk, S., Cazzola, M., Feld, C., Ofenbdck, T., Murray-Bligh, J., Furse, M.T., Clarke, R.,
Herring, D., Soszka, H., van de Bund, W. (2005) Towards European Inter-Calibration for the Water
Framework Directive: Procedures and examples for different river types from the EC Project STAR.
Instituto di Ricerca Sulle Acque, Rome, 460 pp.

Buffagni, A., Erba, S., Cazzola, M., Murray-Bligh, J., Soszka, H., Genoni, P. (2006) The STAR common
metrics approach to the PAB intercalibration process: Full application for small, lowland rivers in
three European countries. Hydrobiologia, 566: 379-399.

HESY-2

Lazaridou, M., Ntislidou, Ch., Karaouzas, |., Skoulikidis, N. (2016) Development of a national assessment
method for the ecological status of rivers in Greece, using the biological quality element, benthic
macroinvertebrates; The Hellenic Evaluation System-2 (HESY-2), and harmonization of the results of the
completed intercalibration of the MED GIG (RM1, RM2, RM4, RM5). Ministry of Environment, 30p.

Birk, S. (2016) Review of the report Development of a national assessment method for the ecological
status of rivers in Greece, using the biological quality element “benthic macroinvertebrates”, the Hellenic
Evaluation System-2 (HESY-2), and harmonisation with the results of the completed intercalibration of the
MED GIG (RM1, RM2; RMA4, RMS5). Intercalibration Review Panel.
https://circabc.europa.eu/sd/a/d48cdaac-f153-45d7-91bc-

cb9885e7cd43/GR MZB Review GRmzbICrivMED SBirk 18Sept2016.pdf

IBMWP

Alba-Tercedor, J. & Sanchez-Ortega; A. (1988) Un método rdpido y simple para evaluar la calidad
bioldgica de las aguas corrientes basado en el de Hellawell (1978). Limnetica 4: 51-56.

52 Recommended for use in Macedonia or (*) are worth consideration but not necessarily recommended on the basis of
comments provided by others and cited in the list of references following Figure.
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https://circabc.europa.eu/sd/a/d48cdaac-f153-45d7-91bc-cb9885e7cd43/GR_MZB_Review_GRmzbICrivMED_SBirk_18Sept2016.pdf

Alba-Tercedor, J. (1996) Macroinvertebrados acuaticos y calidad de las aguas de los rios. IV Simposio del
Agua en Andalucia (SIAGA), Almeria, Espafia: 203-213.

Alba-Tercedor, J, P Jaimez-Cuéllar, M Alvarez, J Avilés, N Bonada, J Casas, A Mellado, M Ortega, | Pardo,
N Prat, M Rieradevall, S Robles, CE Sdinz-Cantero, A Sdnchez-Ortegal, M2 L Sudrez, M Toro, M2R Vidal-
Abarca, S Vivas & Zamora-Mufioz, C. (2002) Caracterizacion del estado ecoldgico de rios mediterraneos
ibéricos mediante el indice IBMWP (antes BMWP). Limnetica 21 (3-4): 175-185

IBI

Cheshmedjiev S., Varadinova, E. (2013). Benthic Invertebrates. - In: - Belkinova, D. et al., Biological
analysis and ecological assessment of the types of surface water bodies in Bulgaria, Publishing House
Paisii Hilendarski, pp. 147-163. (In Bulgarian).

Lock, K., Asenova, M. & Goethals, P. (2011) Benthic macroinvertebrates as indicators of the water quality
in Bulgaria: A case-study in the Iskar River Basin. Limnologica - Ecology and Management of Inland
Waters 41: 334-338

IBMR

AFNOR norm NF T90-395 October 2003, Qualité de I'eau Détermination de lindice biologique
macrophytique en riviere (IBMR) [Water quality — Determination of the Macrophytes Biological Index for
Rivers (IBMR)] www.afnor.fr

Haury et al., (2006) A new method to assess water trophy and organic pollution. The macrophyte
Biological Index for rivers (IBMR): its application to different types of river and pollution. Hydrobiologia
570: 153-158.

RI

Gecheva, G., GM, SD Cheshmedjiev, IZh Dimitrova-Dyulgerova (2011) Macrophyte-Based Assessment of
the Ecological Status of Lakes in Bulgaria. Ecologia Balkanica 3 (2): 25-40

IPS

Prygiel J., Coste M. (2000) Guide méthodologique pour la mise en oeuvre de I'Indice Biologique
Diatomées NF T 90-354. Agences de I'Eau-Cemagref, 134 p.

IBD (or BDI)

Coste, M., Boutry, S., Tison-Rosebery, J. & Delmas, F. (2009) Improvements of the Biological Diatom
Index (BDI): Description and efficiency of the new version (BDI-2006). Ecological Indicators 9 (4): 621-650

HeFl

Zogaris, S., Tachos, V., Economou, AN., Chatzinikolaou, Y., Koutsikos, N. & Schmutz, S. (2018) A model-
based fish bioassessment index for Eastern Mediterranean Rivers: Application in a biogeographically
diverse area. Science of the Total Environment 622-623: 676—689

NMASRP

Tsiaoussi V., Kemitzoglou, D. & Mavromati, E. (2016) Report on the application of phytoplankton index
NMASRP for reservoirs in Greece. Greek Biotope/Wetland Centre and Special Secretariat for Waters,
Ministry of Environment. Thermi, Greece. 16 p.
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Carvalho L., (2016) Review of Greek Phytoplankton Methods for Lakes & Reservoirs. Intercalibration
Review Panel https://pdfs.semanticscholar.org/c7f4/31f6100f3469b5b5c3d81d4e60e5a4c79262.pdf
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4 Groundwater Monitoring
4.1 Steps towards Program for Chemical Groundwater Monitoring
Chemical monitoring for groundwater is split into surveillance monitoring and operational monitoring.

In CIS Guidance Document N° 15 it is briefly summarised (EC, 2007)
A surveillance monitoring network to: (a) supplement and validate the Article 5 characterisation and
Risk Assessment procedure with respect to the risks of failing to achieve good groundwater chemical
status; (b) provide information for use in the assessment of long-term trends in natural conditions
and in pollutant concentrations resulting from human activity and; (c) to establish, in conjunction
with the Risk Assessment the need for operational monitoring.

An operational monitoring network to: (a) establish the status of all groundwater bodies, or groups
of bodies, determined as being ‘at risk’, and (b) establish the presence of significant and sustained
upward trends in the concentration of pollutants.

,Conceptual models/understanding which are introduced in CIS Guidance N° 15 (EC, 2007), are simplified
representations, or working descriptions, of the hydrogeological system being investigated. Their
development underpins much of the work carried out as part of the characterisation process. As the
amount of, and confidence in, the available environmental information increases, the accuracy and
complexity of the model improves, so that they become more effective and reliable descriptions of the
system.

The conceptual model will represent the current understanding of the groundwater system based on the
knowledge of its natural characteristics (e.g. the aquifer type, three-dimensional structure, dynamics and
boundary conditions), perceived pressures and knowledge of impacts.”

The following chart shows the principles and relationship of a conceptual model to monitoring.
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Figure 21: Link between the conceptual model/understanding and monitoring>3

This Road Map gives an outlook how to approach the development of the groundwater monitoring in the
Vardar RB. The Road Map follows the phases in monitoring cycle as presented in Figure (below). This
monitoring cycle is a general frame that describes the main stages in operation of a monitoring network.
Eight main phases are distinguished in most monitoring studies, which typically proceed as an iterative
process; (1) information analysis, (2) preliminary surveys, (3) design and installation, (4)set up of
procedures, (5) network exploitation, (6) data analysis and reporting, (7) evaluation and (8) optimization.

53 From CIS Working Group 2.7 Monitoring Guidance in CIS Guidance Document N° 15 (EC, 2007).
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Figure 22: The eight main stages in the operation of a monitoring network (Broers, 2002)

The text below gives a short description of individual stage and assess the current status with respect to
development of the Vardar groundwater monitoring network in the River Basin (RB) that meets the
criteria of the Groundwater Directive.

Stage 1

The first stage of information analysis includes an evaluation of the system and the definition of the
objectives of monitoring. The legal criteria are (see also Chapter 1): the monitoring programme must
provide the information necessary to validate the Annex Il Risk Assessment procedure and to assess the
achievement of the Directive’s objectives for groundwater. Also, the groundwater monitoring network
shall be designed so as to provide a coherent and comprehensive overview of groundwater chemical
status within each River Basin and to detect the presence of long-term anthropogenically induced
upward trends in pollutants.

As described in Chapter 0, the first steps are the delineation of the groundwater bodies and the analyses
of pressures.
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Delineation of Groundwater Bodies

A method to delineate groundwater bodies is established by the Bregalnica Officers seconded to the
Ministry. The method makes use of the experiences and first delineation gained within the project
EuropeAid/132108/D/SER/MK (“Ramboll”’-project). In the approach, the delineation it is based on the
lithological and hydrogeological boundaries and conditions (e.g. aquifer types), the pressures on the
groundwater quality and the groundwater abstraction, i.e., if the aquifer is used for water supply for a
specific city of community this is a reason to allocate this as a separate groundwater body.

Afirst version of the groundwater body map is almost finished (see Figure). In total there are
37 groundwater bodies delineated. Some minor adjustments still have to be made. This includes the
merging of a number of groundwater bodies and the delineation of a new groundwater body in the
south of the country. This groundwater body was wrongly characterized in the hydrogeological map that
was used as basis for the delineation. Six different types of groundwater bodies are distinguished based
on aquifer types:

1) single groundwater body in porous media (high productivity);

N

single groundwater body in porous media (low productivity);

A W

groundwater bodies in karstic media;

5

)
)
) group of groundwater bodies — predominantly fractured media;
)
) group of groundwater bodies in porous media;

)

)

group of groundwater bodies — predominantly in karstic media.

The further delineation is based on pressures and water supply.

The groundwater body map addresses the first aquifer. Confined groundwater bodies (e.g. with artesian
or thermal water) are not delineated as there is no information on extent of these aquifers. Because
water of confined aquifers is used e.g. for heating green houses, this groundwater bodies should also be
monitored — at least quantitatively — although they are not yet delineated.

The process of delineating groundwater bodies is hindered by the fact that the hydrogeological map (and
also the geological map) which are available in GIS-format at the Geological Survey (associated with the
Ministry of Economy) couldn’t be acquired. This will be of particular interest for the delineation of some
alluvial groundwater bodies. The mean that the groundwater body map have to be adjusted in the
further when this map is available. The groundwater body map can also be adjusted in future for other
reasons. Where groundwater bodies are determined to be not at risk according to the Article 5 review
process, bodies may be grouped if they are sufficiently similar in terms of aquifer characteristics,
pathway susceptibilities, pressures and confidence in the Risk Assessment. The current version can thus
be used for the first monitoring round and the status assessment following this monitoring round but
can be adjusted afterwards.

For each groundwater body a fact sheet will be filled in by the Bregalnica Officers seconded to the
Ministry as comprehensively as possible. This fact sheet is based on a template from the
Twinning project and contains information about several spatial characteristics of the groundwater body.
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Results of the Water Body Tool, Risk Assessments including pressures and monitoring results can also be
incorporated in the factsheet. The Bregalnica Officers are currently working on those fact sheets.

Legend

Monitoring_proposal
Type

@® Quality

©  Quantity

» Combinate
06_GWB_delination
Tabela_c_4
D 1_Single GWB in porous media (high productivity)
:I 2_Single GWB in porous media (low productivity)
[ 3_Group of GWB - Predominantly fracture media
[ 4_cwWB in karstic media
D 6_Unproductive media
7_Group of GWB - Predominantly karstic media
- 8_Group GWB in porous media

Figure 23: Groundwater bodies and groundwater monitoring locations in de Vardar River Basin
Analysis of Pressures and Risks

The Bregalnica Officers are currently collecting data to analyse the pressures and risk for the
groundwater. An expected source of diffuse pollution is agriculture. As already announced in the chapter
for operational surface water monitoring an estimation of the amount of pesticides and nutrients
leaching to surface water and groundwater can be made based LPIS as well as Prof. Dushko MUKAETOV
has made estimations of emissions from pesticides for the Bregalnica project. In addition, in the
Technical Assistance project EuropeAid/132108/D/SER/MK, a preliminary Risk Assessment has been
made, which was focused on surface water quality. This information is also be used as input for the
analyses of pressures on groundwater.

Point sources of groundwater contamination (hotspots) have been investigated. These are places like
mines, fish farms, chemical industry and landfills. Not all the data from the Ministry has been received. In
addition, there is a national map of landfills which is also used for the Bregalnica RBMP.

There has been a study on the water recharge of Rasche spring which provides most of the drinking
water for Skopje. This information should also be considered for the Risk Assessment.
(http://meetingorganizer.copernicus.org/EGU2013/EGU2013-3373-4.pdf)
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Stage 2

When designing a new network, a first indication of the variation of the concentrations of the chemical
components can be assessed using a preliminary survey. The results of the Bregalnica monitoring in the
RB can be used as preliminary survey. Although it does cover only a part of the Vardar River Basin the
results give also some information about the concentration of different substances and the chemical
status of the groundwater, including the recommendation that can be drawn from Bregalnica RBMP.

Stage 3
Selection and Number of Monitoring Wells

This stage is the actual design of a groundwater quality monitoring network. As stated in
CIS Guidance Document N° 15°* regarding the selection of the wells:

“The selection process should be based on three main factors:

e the conceptual model(s) including assessment of the hydrological, hydrogeological and
hydrochemical characteristics of the body of groundwater including characteristic travel
times, distribution of different types of land uses (e.g. settlement, industry, forest,
pasture/farm land), pathway susceptibility, receptor sensitivity and existing quality data;

e assessment of risk and the level of confidence in the assessment; including the distribution
of key pressures and;

e practical considerations relating to the suitability of individual sampling points (see Annex 3).
Sites need to be easily accessed, secure and be able to provide long-term access agreements.”

Other factors which should be considered may comprise the potential for integrated multi-purpose
monitoring, e.g.combining requirements for Nitrates Directive monitoring, Drinking Water
Protected Area monitoring, monitoring linked to registration of plant protection or biocidal products,
IPPC Directive monitoring and Groundwater Directive compliance and potential linkages with
existing/planned surface water monitoring sites.

The work of the Bregalnica Officers is input for this stage (number of wells, well locations, screen length).
This work includes:

e collection of information about the sampling sites (designated) for quantitative and/or
qualitative groundwater monitoring;

e drafting and /or updating of the description of each sampling site (preparation of monitoring
sampling site register);

e drafting and /or updating the groundwater monitoring network and preparation of the
respective report (where-what-when).

There are many potential groundwater quality monitoring stations in Macedonia. These stations include
groundwater monitoring wells and groundwater springs. Most of the monitoring wells were constructed
to measure groundwater levels (from HMS) or to extract groundwater (public utility, private users), but
they might also be useful for monitoring groundwater quality. The objective is to use as many existing
groundwater wells as possible to reduce potential costs for drilling of new wells. The Bregalnica Officers

54 Common Implementation Strategy for the PAB (2000/60/EC) Guidance Document N° 15 on GW-monitoring.
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have integrated the information of those wells added with potential wells from the JICA database,
municipalities, MoEPP, GEING and HMS. They have prepared a map of the location of the monitoring
locations, taking into account the delineation of the GWB’s. Groundwater monitoring location fact sheets
(quality and quantity) will be finalized.

Number of Wells per Groundwater Body:

Statistically speaking, it is recommended to have at least 10 locations per groundwater body, if this is
feasible given the available monitoring budget. It is recommended to find out which budget is available
for field work, sampling, analysis, and maintenance of the wells. If budget is very limited, it is
recommended to group neighbouring groundwater bodies and reduce the number of monitoring
locations/wells per groundwater body. Given the current situation where 36 individual groundwater
bodies are delineated, 10 monitoring stations per groundwater body is not within reach. As stated in
CIS Guidance Document 15, a minimum of 3 points in a groundwater body or group of bodies is
recommended for groundwater bodies that are not at risk.

The Bregalnica Officers have made a proposal for the monitoring network. The objective for the
groundwater monitoring network is to allocate at least 3 monitoring stations in each groundwater body.
For the larger groundwater bodies or groups of groundwater bodies more monitoring stations are
selected (see Figure; below). Although it is know that at least 10 stations per groundwater body are
recommended from a statistical point of view, it is necessary to reduce the monitoring stations with
respect to the limited budget available for the monitoring network. Until the final decision the total
number of monitoring stations selected for the chemical status monitoring network will vary slightly.
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Figur
e 24: GWB-delineation for Vardar catchment, provided by Bregalnica Officers under Twinning Project support

The next step is to complete a table for each monitoring station with the necessary data of the location.
Amongst others this includes the owner of the well, the coordinates and the screen depth. After drawing
the first version of the groundwater quality monitoring program, it is recommended to check the
presence, suitability and availability (especially if on private property) of the selected wells in the field.
This is a time and thus budget consuming activity, but necessary to ensure that at a later stage field
workers can easily find the monitoring wells when collecting samples. This field visit will be necessary for
a number of these selected monitoring locations. During this field visit it is recommended the perform
some easy to measure parameters in the field (pH, electrical conductivity, nitrate, groundwater level,
oxygen).

The first draft of the groundwater quality monitoring program was presented early August 2018.
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Register of Monitoring Stations

It is recommended to create a national database for all the groundwater monitoring stations with
detailed information including the location of (potential) groundwater quality monitoring wells, the
owner of the well, the coordinates and the screen depth. The Bregalnica Officers have started to fill a
template for each monitoring location with this information. This template is based on an existing
template from Austria. Possible locations are MEIC or the Groundwater Cadastre, which is planned to be
constructed in the near future (financially supported by SECO; Switzerland).

Selection of Parameters for Surveillance Monitoring

As mentioned above, the surveillance monitoring network shall provide the following information:
(a) supplement and validate the Article 5 characterisation and Risk Assessment procedure with respect
to the risks of failing to achieve good groundwater chemical status; (b) provide information for use in the
assessment of long-term trends in natural conditions and in pollutant concentrations resulting from
human activity and; (c) to establish, in conjunction with the Risk Assessment the need for operational
monitoring.

Hence, the selection of parameters is highly relevant, to address all these objectives.

According to the provisions in the PAB, the following parameters are mandatory for groundwater
monitoring:

e oxygen content (DO);

e pH-value;

e electrical conductivity (EC);
e nitrate; and

e ammonium.

Moreover, the PAB requires that this core determinant list must be supplemented by parameters that
are indicative of the impact of pressures identified through the characterisation and Risk Assessment
process.

There is a link to the parameters listed in GWD Annex | (nitrate and pesticides) and in particular to
Annex Il (arsenic, cadmium, lead, mercury, ammonium, chloride, sulphate, nitrites, phosphorus
(total)/phosphates, trichloroethylene, tetrachloroethylene, conductivity) since the parameter of Annex Il
have to be considered in particular for the Risk Assessment.

The information for Risk Assessment covering both pressures from diffuse sources and point sources of
pollution is collected within a complementary project.

In CIS Guidance Document N° 15 (EC, 2007) it is recommended that the core list should also be
supplemented by suites of inorganic parameters to provide data for Quality Assurance (QA) purposes
and information on the natural background level of groundwater, temperature and water level. However,
this depends strongly on the available resources.

Moreover, the substances identified by the voluntary Groundwater Watchlist process may be considered
for monitoring. This process is currently developed and shall be put into practice soon.
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Selection of Parameters for Operational Monitoring

The selection process will be based on:

e characterisation and conceptual model(s) including an assessment of groundwater pathway
susceptibility, receptor sensitivity, the time taken for any Programme of Measures to be
effective and the ability to differentiate between the effects of different measures;

o assessment of risk and the level of confidence in the assessment; including the distribution
of key pressures identified in the characterisation process and which may cause the body to
be classified as at poor status;

e practical considerations relating to the suitability of individual sampling points.

In addition to the core parameters, selective determinants will need to be monitored at specific locations,
or across groundwater bodies, where the Risk Assessments carried out as part of the characterisation
process of groundwater bodies indicate that they are at risk of failing to achieve relevant objectives.

The selection of parameters will be made on a case-by-case basis and be influenced by P[B
characterisation work supplemented, where necessary, by other information including existing water
quality data and local knowledge. The chemical monitoring suites must be reviewed on a regular basis to
ensure that they provide representative information and data on groundwater quality and fully support
the Risk Assessment process — CIS Guidance Document N° 15, EC (2007)).

Monitoring Frequency

The minimum monitoring frequency for surveillance monitoring is once per 6 years. The table below
(from CIS Guidance Document N° 15) gives the proposed monitoring frequencies for surveillance
monitoring (where understanding of aquifer systems is inadequate). When there is a good understanding
of groundwater quality and the behaviour of the hydrogeological system, alternative monitoring
frequencies can be adopted as necessary.

Aquifer Flow Type
Confined Unconfined
Intergranular flow significant Fracture Karst

Significant deep | Shallow flows | flow only flow

flows common
Initial frequency — core & Twice Quarterly Quarterly Quarterly | Quarterly
additional parameters per year
Long term Generally high- Every Annual Twice per Twice per | Twice
frequency — | mod transmissivity | 2 years year year per year
core Generally low Every Annual Annual Annual Twice
parameters | transmissivity 6 years per year
Additional parameters Every Every 6 years Every Every
(on-going validation) 6 years 6 years 6 years i

Figure 25: Proposed monitoring frequencies for surveillance monitoring (from: CIS Guidance Document N° 15)

For operational monitoring the monitoring frequency is proposed in the table below based on the same
assumptions concerning understanding of the aquifer system as outlined above.
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Aquifer Flow Type
Confined Unconfined
Intergranular Flow Fracture Karst Flow
Significant Flow Only
Significant Shallow
Deep Flow
Flows
Common

Higher Continuous Pressures Annual Twice per Twice per Quarterly Quarterly
Vulnerable Year Year
GW Seasonal/Intermittent Annual Annual As As As

Pressures Appropriate  |Appropriate |Appropriate
Lower Continuous Pressures Annual Annual Twice per Twice per Quarterly
Vulnerable Year Year
GW Seasonal/Intermittent  |Annual Annual As As As

Pressures Appropriate |Appropriate |Appropriate
Trend Assessments Annual Twice per Twice per Twice per

Year Year Year i

Figure 26: Proposed frequencies for operational monitoring — CIS Guidance Document N° 15, EC (2007)
Stages 4 and 5

Stages 4 and 5 represent the set-up of procedures and the actual exploitation of the network.

Procedures need to be specified for sampling, chemical analysis and Quality Assurance and
Quality Control (QA-QC).

Experts who perform groundwater sampling should prove that they passed particular
trainings;

Standard operation procedures should be developed according to the relevant International
Standards Organisation (ISO) standards:

— IS0 5667-20:2008 Water quality — sampling — Part 20:
Guidance on the use of sampling data for decision making — Compliance with
thresholds and classification systems;

— IS0 5667-22:2010: Water quality —sampling — Part 22:
Guidance on the design and installation of groundwater monitoring points;

The analysis should be done at laboratories that reach the quality standards to be met for
the PAB. This means that the laboratory should have and accreditation to do perform such
analysis. This could also be a lab outside Macedonia, as already mentioned for the PS an
specific pollutants;

A tender procedure has to be started for the executing the lab analysis, on a longer time
horizon accreditation of the laboratory of HMS might be taken into consideration;

Supervising the laboratory tasked with the analytics should be organised.
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Stage 6

Data analysis and reporting normally includes two main issues: (1) the assessment of spatial patterns or
characteristics of areas at a specific moment in time, and (2) the assessment of changes in groundwater
quality in time. For example, the PAB distinguishes: (1) reporting of an overview of groundwater
chemical status and (2) detecting the presence of long-term anthropogenically induced upward trends in
the concentration of pollutants. Ideally, protocols for data analysis and reporting are already established
in the design stage of the network:

e Training of staff at HMS is required for performing this task. This training should include the
setting of groundwater threshold values and the status assessment of the
groundwater bodies.

Stages 7 and 8

Data analysis methods and information goals may change after new information and new insights evolve
during monitoring. In fact, groundwater quality monitoring is often a sequential approach, and network
operation should be evaluated and optimized regularly. This also accounts for the delineation of the
groundwater bodies.

5 Groundwater Quantity Monitoring
5.1 Objective

The parameter for the classification of groundwater quantitative status is the groundwater level regime;
it indicates any imbalance between water abstraction and groundwater recharge. Good Status means
that the “level of groundwater in the groundwater body is such that the available groundwater resource
is not exceeded by the long-term annual average rate of abstraction.” Additional objectives aim to
prevent the diminution of associated surface waters, significant damage to terrestrial ecosystems
directly depending on the groundwater body, alterations of flow-direction with respect to potential
saltwater or other intrusions and to estimate the direction and rate of groundwater flow across the
Member State boundary.

5.1.1 Monitoring Density

The monitoring network shall include sufficient representative monitoring points to estimate the
groundwater level in each groundwater body or group of bodies taking into account short and long-term
variations in recharge. Based on a conceptual understanding of the groundwater body or group of bodies
and with respect to the expected temporal and spatial variability of the groundwater flow, a different
number of monitoring points for each groundwater body might be required. For groundwater bodies
at risk of failing the good quantitative status, sufficient density of monitoring points to also assess the
impact of abstractions and discharges on the groundwater level has to be ensured. Sufficient density is
also required for transboundary groundwater bodies.

The quantitative groundwater monitoring network should be initially setup based on suitable already
existing local networks (e.g. by public utilities), regional and possible national groundwater level
monitoring sites and should be gradually developed towards the requirements stated above so as to be
able to assess the quantitative status of groundwater bodies or groups of bodies.
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Generally, the density of monitoring sites has to be adapted to the expected spatial variability caused by
natural recharge, flow conditions as well as groundwater abstraction or artificial recharge (i.e. the
conceptual model). In groundwater bodies that are grouped for similar hydrogeological conditions,
recharge conditions or risks and are not at risk, not necessarily each groundwater body needs a
monitoring point. In such a case quantitative groundwater status can be reasoned by analogy.

5.1.2 Monitoring Parameters

Although the PAB requires only groundwater levels for the quantitative status assessment of
groundwater it is recommended to monitor the following parameter:

e groundwater levels in boreholes or wells;
e spring flows;

o flow characteristics and/or stage levels of surface water courses during drought periods
(i.e. when the flow component directly related to rainfall can be neglected and discharge is
sustained substantially by groundwater).

In areas dominated by fissured or karstic rocks spring flows or even base-flows in rivers are often more
appropriate for the quantitative groundwater status assessment than groundwater levels from
boreholes or wells.

Additional temperature and electrical conductivity measurements might provide useful, particularly with
respect to potential saline or other intrusions. Meteorological parameters might be required to calculate
groundwater recharge. Data on groundwater abstraction, artificial recharge and ecological indicators in
groundwater dependent terrestrial ecosystems — in case available — might also be included.

5.1.3 Monitoring Frequency

The monitoring frequency of observations shall be sufficient to allow assessment of the quantitative
status of each groundwater body or group of bodies taking into account short and long-term variations
in recharge. In particular, frequency must be sufficient in groundwater bodies at risk to assess the impact
of abstractions and discharges and to estimate the direction and rate of groundwater in transboundary
groundwater bodies.

The frequency of monitoring should be adjusted to the highest level of relevant fluctuations. In terms of
groundwater wells these might be seasonal variations sufficiently captured by preferably weekly to
biweekly, in case of limited resources monthly observations, in terms of highly responsive springs in
karstic settings or wells affected by bank filtration daily or better continuous measurements should be
aimed at to quantify the magnitude of fluctuation.

In groundwater bodies or groups of bodies where the responsivity of the hydrogeological system is
unknown, it is advisable to start a primary observation period (2-3 years) with a higher frequency that
can later be adjusted to the minimum accuracy requirements for the detection of long-term trends. It is
also advisable to use continuous data recording devices in a first step primarily in remote settings that
are difficult to monitor or at monitoring sites with a high responsivity. Additionally, it is recommended to
adjust the monitoring interval to the requirements of the status assessment method.
Quality Assurance (QA) should be a part of the groundwater quantitative monitoring including regular
controlling of stations, plausibility checks and comparison with neighbouring stations, check of
completeness of time series as well as attention to special hydrological events.
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6 Protected Areas

Concerning monitoring of surface water status, groundwater status and Protected Areas it is stated in
Art. 8 POB that for Protected Areas the monitoring programmes shall be supplemented by those
specifications contained in Community legislation under which the individual Protected Areas have been
established.

Hence, Member States are required to meet the standards and objectives of any Protected Areas
established under other relevant community legislation and identified in Annex IV of the P[]B:

(i) areas designated for the abstraction of water intended for human consumption under
Article 7;

(ii) areas designated for the protection of economically significant aquatic species;

(iii) bodies of water designated as recreational waters, including areas designated as

Bathing Waters under Directive 76/160/EEC;

(iv) nutrient-sensitive areas, including areas designated as vulnerable zones under
Directive 91/676/EEC and areas designated as sensitive areas under
Directive 91/271/EEC; and

(v) areas designated for the protection of habitats or species where the maintenance or
improvement of the status of water is an important factor in their protection, including
relevant Natura2000 sites designated under Directive 92/43/EEC (1) and
Directive 79/409/EEC (2).

In CIS Guidance Document N° 15 (EC, 2007) it is recommended: “To ensure monitoring programmes are
as efficient and as effective as possible, it would be appropriate to ensure that the quantitative and the
chemical monitoring programmes described above complement, and are integrated with, the
programmes established for Protected Areas so that the groundwater monitoring networks are as far as
possible multi-purpose.”

7 Road Map for Monitoring Implementation

The situation described in the report “Recommendation for improvement of the water monitoring
system and Road Map” gives a clear picture of what should be achieved according to the requirements
defined in both Macedonian and European legislation. The current situation is far from meeting these
requirements. It is important to note that the big difference between the current and the targeted
situation could potentially ‘block” progress in this area, if Macedonian institutions want to be perfect
from the beginning. It should be noted that most EU-Member States did not manage to have a perfect
monitoring program from the very beginning. Most of them made several, small steps to come to the
final situation.

Therefore it is recommended for Macedonia also to make small steps, which are feasible and to start
with the first step. It is important to develop a system which allows for dealing with the challenges of
water management which will come up in the future in Macedonia and to show the EU that Macedonia
is taking the monitoring requirements serious and is making progress, even though it is not perfect at
once.

224

Ey s
vdEil; » TE%%% Bﬁ’%#



Legal Issues

The Macedonian law requires that the River Basin Management Plan is approved before additional
monitoring funds become available. So it is of utmost importance that the RBMP is approved as soon as
possible, or that another way is found to make funds available.

The second issue is that the responsibilities for strategic monitoring issues as currently in the law are not
in line with the current opinion within Macedonian institutions. It is recommended to change the law
and at the same time work already according to the new situation.

Initial Steps

We recommend that the first step is to agree within and between the Macedonian institutions about the
monitoring locations that are to be used for the PAB. The proposal elaborated within the current
Twinning project may serve as basis for discussion. Meanwhile, the current monitoring should be
continued until agreement is reached.

The second step is to decide if (maybe) some current locations will not be needed in the future anymore.
If so, they can be abandoned and the money that comes available because of that can be used for new
locations.

The third step is to set priorities, and to prioritise monitoring of water bodies based on:

e water bodies with known high risk
(to confirm risk and to monitor the effect of measures);

e water bodies with unknown risk
(to investigate risk and to improve the Risk Assessment).

Water bodies with are classified as not being at risk according to the Risk Assessment should be included
in the surveillance monitoring only, to confirm Risk Assessment.

Further Steps

Also, the monitoring parameters are to be made in line with PB-requirements step by step. This holds
for groundwater and surface water. For instance, in a first step the number of locations could be
increased somewhat, in a second step the monitoring parameters could be brought in line with PAB-
requirements. For biology, it is recommended to continue with the biological quality elements that are
currently covered by HMS, and first try to obtain a Vardar-wide picture of those quality elements, and
only later on extend with macrophytes and fish. It is recommended to select sites for biological
monitoring close to existing sites for chemical monitoring. That allows to understand the results of the
biological monitoring based on chemical information.

For groundwater, instead of (or in addition to) drilling new wells, it could be considered to use existing
wells (may be also private wells) if they are considered relevant and suitable. In such a case, it is essential
to make sure with the owners that the wells can be used for a long time by signing an agreement with
the owners. The respective inventory performed by Bregalnica Officers (seconding MoEPP) may support
this activity.

Although surveillance monitoring has to be performed every six years, it is not necessary to monitor all
sites in one year. For instance, it is possible to do one third of the sites in year x, another one third in
year x+2, and the last third in year x+4. That makes it easier to handle the logistics and spread resources.
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ning the Capacities for Effective Implementation

“ofthe Acquis in-the Field of Water-Quality

Other Issues

It should be taken into account that monitoring is not an activity in itself. It is related to status
assessment, but also has relations with reporting. It is recommended to be aware of these relationships
and record all the information which is needed in a later stage, during the reporting phase. This
information should be stored in such a way that it is easily accessible later on, preferably in the
Water Information System.

For Status Assessment, a procedure should be developed to automate it — as far as possible — so that the
assessment can be reproduced later, in case the EU has questions about the submitted information.
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06

AHEKC V - Jlucta Ha mepKu

aCTa Ha KBAJ

Exemplary List of Measures under the Ministry of Environment and Physical Planning web-site
www.moepp.gov.mk/wp-content/uploads/2015/01/RBMP_Bregalnica Final.pdf, page 316

Measures Improvement Will reduce Completed Respons | Who will Indicators é
required regarding pressure by ible for |take action '& =
the ensurin |on the (ojgse

- ) . - =
,Gap-analyses S| - 5 g action |ground 2 c
< 5| E| w > S8
8 8| 2| & n| o ~| T E
HEEHEEEE: 8 £
I £l <] Ol 8] N 8| & = S
1.|Waste water collection and treatment
1.1 |Small infrastructure projects Input of nutrients and RMM Municipality | # of completed projects 120
hazardous substances | x X Project
(amongst other)
1.2 | Construction of WWTP — Input of nutrients and X X MOEPP | Municipality | % of treated communal waste water
municipalities >15,000 P.E. hazardous substances # of designed WWTP
1.2.1 | Construction of WWTP Input of nutrients and GoM Municipality | % of treated communal waste water | 1,353
for Kochani hazardous substances | X X
1.2.2 | Construction of WWTP Input of nutrients and MOoEPP | Municipality | % of treated communal waste water | 701
for Delchevo hazardous substances |
1.2.3 | Construction of WWTP Input of nutrients and MOoEPP | Municipality | % of treated communal waste water | 719
for Vinica hazardous substances | X
1.2.4 | Construction of WWTP Input of nutrients and X MOoEPP | Municipality | % of treated communal waste water | 510
for Probishtip hazardous substances
1.2.5 | Construction of WWTP Input of nutrients and X MOoEPP | Municipality | % of treated communal waste water | 1,918
for Stip hazardous substances
1.3 | Construction of WWTP — Input of nutrients and X X » MOoEPP | Municipality | % of treated communal waste water
municipalities 2,000 to 15,000 P.E. | hazardous substances # of designed WWTP
1.3.1| Construction of WWTP Input of nutrients and MOoEPP | Municipality | % of treated communal waste water
for Pehchevo hazardous substances X x |2

EY
> -2

H>
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1.3.2 | Construction of WWTP Input of nutrients and 2 GoM Municipality | % of treated communal waste water 50
for M. Kamenica hazardous substances

1.3.3 | Construction of WWTP Input of nutrients and ’ MOEPP | Municipality | % of treated communal waste water 26
for Zrnovci hazardous substances

1.3.4 | Construction of WWTP Input of nutrients and ’ MOEPP | Municipality | % of treated communal waste water 26
for Ceshinovo-Obleshevo hazardous substances

1.3.5 | Construction of WWTP Input of nutrients and 2 MOoEPP | Municipality | % of treated communal waste water 26
for Karbinci hazardous substances

1.4 | Construction WWWTP — Input of nutrients and ’ MOoEPP | Municipality | % of treated communal waste water

0to 2,000 P.E. hazardous substances # of designed WWTP

1.4.1|Construction of WWTP Input of nutrients and Municipality | % of treated communal waste water 12

for Kucicino

hazardous substances

l MoEPP

etc.

o e

b

L

>
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AHEKC VI — Kapakrepusaumja Ha NOBPLUMHCKU U NOA3EMHU BOAHU Tena

Characterisation of Surface Water Bodies:

Surface Water Bodies and Risk Identification

Nr.
gl .
= c
3 g g
o =] 3
ol B B g w @
5 > 2l 3| 5| 4 & £ | g
. g ;60 S| E| 3| 2 = g, Fl.nal proposed §
Z3 ko SWB alol gl o §| S 2 [Riskexpert £ 3
S-8|ECRIN CODE  |[SWB Name S |PFAFSWB [Type |[RBkm? | Pressures 3l s £ |iudgement S d
1 |[UpVard_02 Srbinova Reka River 82961|MMSH 108| 0 Possibly at Risk
2 |UpVard_01 Srbinova Reka River 8297MMSH 106 1 1 Likely not at Risk  |Low
3 |Upvard_04 Lakavichka Reka River 8293 1 1 Possibly at Risk
4 (UpVard_04_b [Sushicka Reka River 82941/SMSH 29 1 1 Possibly at Risk
5 |UpVard_05 \Vardar 1 River 82821|MMSH 127] 1 1 Possibly at Risk
6 |UpVard_06 Jelovjanska Reka HMWB 82823|SHSH 119 1 1 Possibly at Risk
7 |UpVard_08 \Vardar 2 HMWB 82791|MMSH 517 1 | 1 2 Possibly at Risk
8 |UpVard_16 \Vrapchishka Reka HMWB 827921|MMSH 444 1 1 Possibly at Risk
9 |UpVard_10 \Vardar Trib 1 River 82763|MMSH 25 1 1 Possibly at Risk
10 |UpVard_52 \Vratnichka Reka River 82181|SMSH 3001 |1 2 |Not good High
11 |UpVard_28 Mazdracha 1 River 82783|SHSH 49| 1 1 Possibly at Risk
12 |UpVard_18 Mazdracha 2 River 82781|MMSH 168/ 1 | 1 2 Possibly at Risk
13 |UpVard_26a  |Vardar 3 River 8275|MMSH 7421 |1 2 Possibly at Risk
14 |UpVard_12_a |[Bogovinjska Reka2 [HMWB 82625|SMSH 62| 1|1 2 Possibly at Risk High
15 |UpVard_30 Bogovinjska Reka 1 [River 82627|SHSH 14| 1 1 Possibly at Risk
16 |UpVard_15 Sveta River 8273MMCH 350| 1 1 Possibly at Risk
17 |UpVard_34 \Vardar4 River 8253|LMSH 1,151 0 Likely not at Risk
18 |UpVard_37 Palchishka River 82622SMSH 27| 1 1 Possibly at Risk
19 |UpVard_39 Kamenjanska Reka |River 82223|SMSH 1,347 1 1 Possibly at Risk
20 [UpVard_36 Pena 1 River 824253|SHSH 111 1 | 1 2 Possibly at Risk
21 [UpVard_34_b [Pena2 River 824233|SMSH 324 0 Likely not at Risk
22 |UpVard_34_c |Pena3 River 824211|LMSH 1,151{ 1 | 1 2 Possibly at Risk
23 |UpVard_38a Leshochka Reka River 82225 1 1 Possibly at Risk
24 |UpVard_41 \Vardar 5 River 82195|SMSH 1,357| 1 1 Possibly at Risk
25 [UpVard_38 Brza Voda River 82225|SMSH 16| 1 1 2 Possibly at Risk
26 |UpVard_43 Bistrica River 82221SMSH 1,352 1 | 1 2 Possibly at Risk
27 |UpVard_44 Gabrovnica River 821941|SMSH 186/ 1 | 1 2 Possibly at Risk
28 |UpVard_47 Belovishka Reka River 821921|SMSH 18 1|1 2 Possibly at Risk
29 [UpVard_48 \Vardar 6 River 8215|LMCH 3,700 1 1 Possibly at Risk
30 [UpVard_49 Goranachka Reka River 82161|SMSH 47| 1 1 |Notgood High
31 |UpVard_48a  |Vardar 7 River 8211|LMSH 3,642 1 1 Likely not at Risk
32 [Treska_28 Treska 1 River 99999991|MMSH 329 0 Likely not at Risk
33 [Treska_20 Zajaska Reka River 999999811|MMSH 435 0 Likely not at Risk
34 [Treska_18 Azirit 1 River 9999998427MMSH 37 0 Likely not at Risk
35 [Treska_22 Azirit 2 River 9999998421|MMSH 127| 1 1 Possibly at Risk Low
36 [Treska_26 [Treska 2 River 999995|MMSH 900[ 1 | 1 2 Possibly at Risk
37 [Treska_24 Rabetinska Reka River 99999941SMSH 93| 1|1 2 Possibly at Risk
38 [Treska_10 Treska 4 River 9997|LMCH 1,796 0 Likely not at Risk
39 [Treska_30 Treska 4 River 999991|LMCH 1,064{ 1 | 1 1 “ Possibly at Risk High
40 [Treska_16 Mala Reka River 999611|MMSH 214 0 Likely not at Risk
41 [Treska_14 Belichka Reka River 99941{MMCH 151 1]1 2 Likely not at Risk
42 [Treska_10b Kozjak Reservoir AWB 97|LMCH 1,878 1 1 Possibly at Risk
43 [Treska_12 Ocha River 9961|LMCH 82 0 Possibly at Risk
44 [Treska_08 Rasova River 9941|MMCH 9431 | 1 2 Possibly at Risk
45 [Treska_04 Reka River 9411|MMSH 251 1 1 Possibly at Risk Low
46 [Treska_02 Treska 6 HMWB 93|LMSH 2,112 1 1 Possibly at Risk
47 [Treska_06 Treska 5 HMWB 95|LMCH 1,859 0 Possibly at Risk
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Lepenec_02

48 Lepenec River 79981|LMSH 1597 1 1 Possibly at Risk Low
49 |Lepenec_04 Baniashnica River 799821{LMSH 328 0 Likely not at Risk
50 [Middle_18 Babuna 1 River 59253|MMSH 614/ 1 | 1 2 Possibly at Risk
51 [Middle_14 [Topolka River 59411|MMSH 641 1 | 1 2 [Not good
52 |Middle_17 Izvorchic River 592421|MMSH 614/ 1 | 1 2 Possibly at Risk
53 |Middle_02 Suva Reka Il River 79211|LMSE 534311 |1 2 Possibly at Risk
54 [Middle 12 [Kadina Reka River 7411MMSH 611 1 [ 1 2 |Notgood |NERISKENNNHigh|
55 [Middle_19 Babuna River 59211|MMSH 877| 1 1 Possibly at Risk
56 [Middle_06 \Vardar River 797|LMSH 4,777 1 | 1 2 Possibly at Risk
57 |Middle_04 Serava River 79961{MMSH 870/ 1 | 1 2 Possibly at Risk
58 |Middle_22 Suva Reka River 79811|LMSH 5,145| 1 1 Possibly at Risk
59 [Middle_08a Suva Reka 1 River 79873|LMCH 5145/ 1 | 1 2 Possibly at Risk
60 [Middle_09 |Vardar 10 River 595\VLSE | 14,307] 1 | 1 Not good [NERESKIN-igh|
61 |[Middle_16 Mladost Lake & River| AWB 59921{MMSE 600| 1 1 Possibly at Risk
62 |Middle_10 \Vardar 9 River 73|LMSH 14,307, 0 Likely not at Risk
63 [Middle_20 \Vardar 11 River 35|VLSE 14,307| 1 2 Possibly at Risk
64 |Pcinja_02 Pcinja (Border SRB) |River 62611LMSE_ | 1,607/ 1 |1 2 [Notgood |NEREKEN-ich|
65 |Pcinja_06 Kriva Reka 1 River 62799993|MMSE 998l 1 | 1 2 Possibly at Risk
66 |Pcinja_08 Kriva Reka 2 River 627993|MMSE 998 1 | 1 Possibly at Risk
67 |Pcinja_07 Kriva Reka 3 River 6273|LMSE 1,405/ 1 | 1 Possibly at Risk High
68 [Pcinja_04_a Lipkovska Reka HMWB 622233MMSE 304 1 1 Possibly at Risk
69 [Pcinja_04 Konjarska Reka River 6222221|MMSE 344/ 1 | 1 2 Possibly at Risk
70 |Pcinja_11 Kumanovska Reka  [River 622211|LMSE 2,417 1 | 1 H Possibly at Risk
71 |Pcinja_10 Pcinja Reka 2 River 6233(LMSE 2,131 1 | 1 2 Possibly at Risk
72 |Pcinja_12 Pcinja Reka 3 River 6211|LMSE 3,112| 1 |1 2 Possibly at Risk
73 |Bregalnica_22 |Bregalnica 01 River 429999991|SHSE 106| 1 1 Possibly at Risk
74 |Bregalnica_24 |Ratevska reka 01 HMWB 429999991|SHSE 32 0 Likely not at Risk
75 |Bregalnica_20 |Bregalnica 02 River 4299991[MMSE 528/ 1 | 1 3| Possibly at Risk
76 |Bregalnica_14 |Zelevica River River 4299981|MMSE 126/ 1 | 1 2 Possibly at Risk
77 |Bregalnica_12 |Bregalnica 03 River 42995(LMSE 1,003 1 | 1 2 Possibly at Risk
78 |Bregalnica_04 |Kamenicka Reka River 42963|MMSE 992[ 1|1 2 Possibly at Risk
79 |Bregalnica_13 |Kalimanci Lake IAWB 4297|LMSE 1,143| 1 | 1 i Possibly at Risk High
80 [Bregalnica_32 |Bregalnica 04 HMWB 4277|LMSE 1,742| 1 | 1 2 Possibly at Risk High
81 |Bregalnica_32a [Zrnovska River 427943MMSE 75| 1 1 Possibly at Risk
82 |Bregalnica_06 |Orizarska Reka River 42791|MMSE 1,742 1 | 1 2 Possibly at Risk
83 |Bregalnica_26 |Orizarska Reka River 429999991|SHSE 242| 1 2 Possibly at Risk
84 |Bregalnica_18 |Osojnica Reka River 428211|MMSE 8431 1|1 2 Possibly at Risk
85 |Bregalnica_08 |Kocanska Reka 01  |River 42743|MMSE 113| 1 1 Possibly at Risk
86 |Bregalnica_56 |Kocanska Reka 02  |River 42741|MMSE 4751 | 1 2 Possibly at Risk
87 [Bregalnica_10 |Bregalnica 06 River 4273|LMSE 2,617 1 |1 2 Possibly at Risk
88 [Bregalnica_09 |Knezevo Lake IAWB 426293|SHSE 76| 0 Likely not at Risk
89 [Bregalnica_02 [Zletovska Reka HMWB 426235|LMSE 2,617 1 |1 Possibly at Risk High
90 |Bregalnica_39 |Bregalnica 07 River 4255|LMSE 2,895 1 | 1 Possibly at Risk High
91 |Bregalnica_08a |Bregalnica 08 River 4253 1 1 Possibly at Risk
92 [Bregalnica_39a |Otinja River 42541|MMSE 52| 1 1 Possibly at Risk
93 |Bregalnica_54 |Kriva Lakavica 01 River 424275|MMSE 117] 1 1 Possibly at Risk
94 |Bregalnica_52 |Mantovo Lake IAWB 424255MMSE 242 0 Likely not at Risk
95 |Bregalnica_50 |Kriva Lakavica 02 HMWB 424211|MMSE 43211 |1 2 Possibly at Risk
96 [Bregalnica_48 |Bregalnica 09 River 4233|LMSE 3,499 1 1 Possibly at Risk
97 |Bregalnica_34 [Svetinikolska 01 River 422253MMSE 4171 | 1 2 Possibly at Risk
98 |Bregalnica_33 |Orelska/Mavrovica |River 4222421|MMSE 486 1 | 1 2 Possibly at Risk
99 |Bregalnica_44 |[Svetinikolska 02 River 422211|MMSE 3,460 1 | 1 2 Possibly at Risk
100 |Bregalnica_46 |Bregalnica 10 River 4211|LMSE 4,485 0 Likely not at Risk
101 [CrnaReka 02  [Crna Reka 1 River 22995|MMCH 223 1 3| Possibly at Risk _ |High
102 [CrnaReka_02a |Gorna Reka River 229981{MMSH 210 0 Likely not at Risk
103 |CrnaReka_48 |Crna Reka 2 River 2297\MMSH 495 1 1 Possibly at Risk Low
104 |CrnaReka_04  [Zhaba River 229921{MMSH 143 0 Likely not at Risk
105 [CrnaReka_50  [Zhureshnica River 22981|SMSH 42| 1 1 Possibly at Risk
106 [CrnaReka_48a |Obednichica River 22961|MMSH 395 1 1 Possibly at Risk
107 |CrnaReka_56b |Crna Reka 3 River 2293MMSH 670 1 1 Possibly at Risk
108 |CrnaReka_56a |Krushevska Reka River 228211{MMSH 1 1 Possibly at Risk
109 |CrnaReka_06  |Ribnik River 228293[MMSH 2421 | 1 2 Possibly at Risk
110 [CrnaReka_05 |[Blato 1 River 2282823|SMSH 75| 1 1 Possibly at Risk
111 [CrnaReka_08 |[Stara Reka River 2282621|MMSH 567 1 1 Possibly at Risk
112 |CrnaReka_54  |Kreshevska Reka River 2282421|MMSH 672 1 1 Possibly at Risk
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CrnaReka_10

113 Prilepska Reka 1 River 22822277|MMSH 173 1 Possibly at Risk
114 |CrnaReka_09  |Prilepska Reka 2 River 22822211{[MMSH 933 1 2 Possibly at Risk
115 [CrnaReka_06a [Blato 3 River 228253MMSH 671 1 2 Possibly at Risk
116 [CrnaReka_11  |Crna Reka 4 River 22597|LMSH 2,087 1 3| Possibly at Risk  |High
117 |CrnaReka_46 |Crna Reka 5 River 2253|LMSH 3,100 1 1 Possibly at Risk
118 CrnaReka_73  |Il Kanal HMWB 22741|SMSH 28 1 1 Possibly at Risk
119 [CrnaReka_68c |lll Kanal HMWB 2262221|MMSH 19 1 Possibly at Risk
120 [CrnaReka_76 |Kanal Dobrushevo [HMWB 2259611|MMSH 2,087 1 Possibly at Risk
121 [CrnaReka_66 |Shemnica 1 River 226273|SMSH 88 1 2 Possibly at Risk
122 (CrnaReka_68a [Shemnica 2 HMWB 226211MMSH 1,550 1 1 Possibly at Risk
123 |CrnaReka_82  |Dragor 1 River 2259453MMSH 441 1 2 Possibly at Risk
124 (CrnaReka_80 |Dragor 2 HMWB 2259411|MMSH 1,190 1 2 Possibly at Risk High
125 [CrnaReka_92  [XIIl Kanal HMWB 225921SMSH 64 1 Possibly at Risk
126 [CrnaReka_94 |V Kanal HMWB 225441SMSH 50 1 Possibly at Risk High
127 |CrnaReka_100 Il Kanal HMWB 22541MMSH 1,411 1 Possibly at Risk High
128 |CrnaReka_90 |Kanal near Tepavska [HMWB 22581|LMSH 2,132 0 Likely not at Risk
129 [CrnaReka_45 |leleshka Reka River 22421|MMSH 835 0 Possibly at Risk
130 [CrnaReka_34 _[Crna Reka 6 River 223993LMSH_| 4,863 2 |Notgood |NERESKENEEEN"ich|
131 [CrnaReka_40 [Belica River 223999961MMSH 163 0 Likely not at Risk
132 [CrnaReka_44  |Kakovec River 2239999991SMSH 23 0 Likely not at Risk
133 |CrnaReka_36 |Gradeshka Reka River 22399941|MMSH 4,680 0 Likely not at Risk
134 |CrnaReka_42  |Konjarska Reka River 2239999921|MMSH 124 0 Likely not at Risk
135 [CrnaReka_78 |Dunjska Reka River 22399921(LMSH 4,793 0 Likely not at Risk
136 [CrnaReka_30 |Buturica River 2239981|MMSH 4,659 0 Likely not at Risk
137 [CrnaReka_24a ([Tikveshko Lake AWB 2237|LMSH 5,308| 1 1 |Notgood
138 [CrnaReka_12  |Raec River 222211]MMSH 41001 [ 1 | 4 | Possibly at Risk
139 [CrnaReka_28 [Blashtica River 2239611|MMSH 2,395 0 Likely not at Risk
140 [CrnaReka_20 |Crna Reka 7 River 2235LMSH 6,508 1 2 [Not good
141 [DwVard_26 \Vardar 12 River 1999997|VLSE 20,849 1 2 Possibly at Risk
142 |DwVard_24 Luda Mara | River 199999981|MMSH 672 1 2 Possibly at Risk
143 |DwVard_07 Slana Reka River 199999921|SLSE 20,378 0 Likely not at Risk
144 [DwVard_06 \Veshtini River 19999981SLSE 1600 0 Likely not at Risk
145 [DwVard_03 Dunjica River 19999981\VLSE 20,837, 0 Likely not at Risk
146 |DwVard_04c  |Vojtanska Reka River 19999941|SLSE 36 0 Likely not at Risk
147 |DwVard_04a  |Negotinska Reka River 19999961|SLSE 35 1 2 Possibly at Risk
148 [DwVard_04 \Vardar 13 River 19995|VLSE 20,865 1 1 |Notgood
149 [DwVard_08 Boshava Reka River 19999433|MMSH 622] 1 Possibly at Risk
150 [DwVard_10 Doshnica River 19999411MMSH 638 1 Possibly at Risk
151 |DwVard_02 \Vardar 14 River 1993|VLSE 21,743 1 |Not good
152 [pwvard_11  [Petrushka Reka River 197)ViSE [ 22,011 1 1
153 [DwVard_14 \Vardar 15 River 11|VLSE 22,294 1 2 [Not good i
154 [DwVard_30 /Anska Reka River 1981|MLSE 9975 1 1 |Notgood
155 |DwVard_15 Luda Mara Il River 161|MLSE 22,227 0 Likely not at Risk
156 |DwVard_13 Suva Reka Il River 181|SLSE 36 0 Likely not at Risk
157 [DwVard_04b  |Disanska Reka River 1999981(SLSE 20,865 1 2 Possibly at Risk
158 [DwVard_34 River near Dorjan River 0 Likely not at Risk
159 |DwVard_20 Dorjan Lake Lake 1 Possibly at Risk
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Characterisation of groundwater bodies:

In the tables below, 'Number of monitoring sites” should be interpreted as ‘suitable monitoring

points’+ they are not yet subject to ongoing strategic monitoring.

MK10001
MK10002
MK10003
MK10004
MK10005
MK10006
MK10007
MK10008
MK10009
MK10010
MK10011
MK10012
MK10013
MK10014
MK10015
MK10016
MK10017
MK10018
MK10019
MK10020
MK10021
MK10022
MK10023
MK10024
MK10025
MK10026
MK10027
MK10028
MK10029
MK10030
MK10031
MK10032
MK10033
MK10034
MK10035
MK10036

v

Srpsko-Makedonski Masiv
Kriva Palanka

Slavisko Pole
Malesh-Pijanec
Berovo-Pehchevo
Delchevo

Kochani-Stip (Kochanska Kotlina)

Lakavica
Konecka Planina
Skopska Crna Gora
Pchinja_01
Zegligovo
Kotorci
Pchinja_02
Ovche Pole
Slivna Babuna
Veles

Tikves

Veles-D. Kapija

Gevgelisko-Valandovska Kotlina

Karst Valandovo-Dojran
Mariovo-Kozuf

Kozuf

Mariovo

Pletvar
Jakupica-Babuna
Zelenikovo
Skopje-Katlanovo
Rashche

Polog

Shar Planina
Bistra-llinska Planina
Kichevo-Plasnica
Krushevo-Baba Planina
Porechie

Pelagonija

D
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Characterisation of Groundwater Body MK10001

Parameter

GWB code MK10001

GWB name Srpsko-Makedonski Masiv
GWSB area, [km?] 4,201

GWSB thickness, Min—Max, Mean, [m] /

GWSB type Shallow GWB

Individual GWB or group of GWBs Group of GWBs

Transboundary, [yes/no, country]

On one small part (Bulgaria and Serbia)

GWB horizon

/

Depth to GW level, Min—Max, Mean, [m] /

Average annual fluctuation of GW level, Mean, [m] /

Aquifer type, [predominantly] Fractured rock
Aquifer — Pressure situation Unconfined

Aquifer — Petrography, lithological description

Mica schist, granite, gneiss, gabbro

Aquifer — Geological age

Precambrian, Cambrian, Paleozoic

Aquifer — Geochemistry [main cations and anions]

Overlying layers — Petrography

Overlying layers — Average thickness, [m]

Impermeable overlying layers, [yes/no]

Impermeable overlying layers — Average coverage, [%]

Hydraulic conductivity, [kf], Min—Max, Mean

Transmissivity, [T], Min—Max, Mean, [m?/s]

Mean residence time of Groundwater, Mean, [a]

Number of chemical monitoring sites

Number of quantitative monitoring sites

Number of abstraction wells

~NlwlwiINISN NN NN NN I

Purpose of abstraction

Drinking water supply

Annual Groundwater abstraction, [m3/a] /
Main recharge source Precipitation, snow melt
Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:
Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 0.59
CORINE: Agricultural areas 40.36
CORINE: Forest and semi natural areas 58.92
CORINE: Wetlands 0.0
CORINE: Water 0.13

GWB chemical status Unknown

GWB quantitative status Unknown

Confidence level of information /

GWB chemical trend /
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Characterisation of Groundwater Body MK10002

Parameter

GWSB code MK10002

GWB name Kriva Palanka

GWSB area, [km?] 6

GWSB thickness, Min—Max, Mean, [m] /

GWSB type Shallow GWB

Individual GWB or group of GWBs Individual GWB

Transboundary, [yes/no, country] No

GWB horizon /

Depth to GW level, Min—Max, Mean, [m] /

Average annual fluctuation of GW level, Mean, [m] /

Aquifer type, [predominantly] Porous Groundwater

Aquifer — Pressure situation Unconfined

Aquifer — Petrography, lithological description Sand, gravel, coarse gravel

Aquifer — Geological age Quaternary

Aquifer — Geochemistry, [main cations and anions] /

Overlying layers — Petrography Fluvisol

Overlying layers — Average thickness, [m] /

Impermeable overlying layers, [yes/no] no

Impermeable overlying layers — Average coverage, [%] |/

Hydraulic conductivity, [kf], Min—Max, Mean Min:
Mean: 7.25 x 102 cm/s
Max:

Transmissivity, [T], Min—Max, Mean, [m?/s] /

Mean residence time of Groundwater, Mean, [a] /

Number of chemical monitoring sites 1

Number of quantitative monitoring sites 2

Number of abstraction wells /

Purpose of abstraction

Drinking water supply, industry

Annual Groundwater abstraction, [m3/a]

/

Main recharge source

Precipitation, from surface water

Annual precipitation, Min—Max, Mean, [mm)]

Min: / Mean: / Max:

Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 16.26
CORINE: Agricultural areas 76.45
CORINE: Forest and semi natural areas 7.29
CORINE: Wetlands 0.0
CORINE: Water 0.0

GWB chemical status Unknown

GWB quantitative status Unknown

Confidence level of information /

GWB chemical trend /
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Characterisation of Groundwater Body MK10003

Parameter

GWSB code MK10003

GWB name Slavishko Pole
GWSB area, [km?] 45

GWSB thickness, Min—Max, Mean, [m] /

GWSB type Shallow GWB
Individual GWB or group of GWBs Group of GWBs
Transboundary, [yes/no, country] No

GWB horizon /

Depth to GW level, Min—Max, Mean, [m] /

Average annual fluctuation of GW level, Mean, [m] /

Aquifer type, [predominantly] Porous Groundwater
Aquifer — Pressure situation Unconfined

Aquifer — Petrography, lithological description

Sand, gravel, coarse gravel, clay

Aquifer — Geological age

Quaternary/Pliocene

Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] yes
Impermeable overlying layers — Average coverage, [%] |35-40
Hydraulic conductivity, [kf], Min—Max, Mean Min:
Mean: 7.25 x 102 cm/s
Max:
Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 2
Number of quantitative monitoring sites 2
Number of abstraction wells /

Purpose of abstraction

Drinking water supply, industry

Annual Groundwater abstraction, [m3/a]

/

Main recharge source

Precipitation, from surface water

Annual precipitation, Min—Max, Mean, [mm)]

Min: /Mean: / Max:

Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 1.3
CORINE: Agricultural areas 89.79
CORINE: Forest and semi natural areas 8.83
CORINE: Wetlands 0.0
CORINE: Water 0.0

GWB chemical status Unknown

GWB quantitative status Unknown

Confidence level of information /

GWB chemical trend /
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Characterisation of Groundwater Body MK10004

Parameter

GWB code MK10004

GWB name Malesh-Pijanec
GWSB area, [km?] 145

GWSB thickness, Min—Max, Mean, [m] /

GWSB type Shallow GWB
Individual GWB or group of GWBs Individual GWB
Transboundary, [yes/no, country] No

GWB horizon /

Depth to GW level, Min—Max, Mean, [m] /

Average annual fluctuation of GW level, Mean, [m] /

Aquifer type, [predominantly] Porous Groundwater
Aquifer — Pressure situation Unconfined
Aquifer — Petrography, lithological description sand-clay series
Aquifer — Geological age Pliocene
Aquifer — Geochemistry, [main cations and anions] /

Overlying layers — Petrography /

Overlying layers — Average thickness, [m] /

Impermeable overlying layers, [yes/no] /

Impermeable overlying layers — Average coverage, [%] |/

Hydraulic conductivity, [kf], Min—Max, Mean /
Transmissivity, [T], Min—Max, Mean, [m?/s] /

Mean residence time of Groundwater, Mean, [a] /

Number of chemical monitoring sites 3

Number of quantitative monitoring sites 3

Number of abstraction wells /

Purpose of abstraction /

Annual Groundwater abstraction, [m3/a] /

Main recharge source

Precipitation

Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:

Associated aquatic ecosystems, [yes/no] no

Associated terrestrial ecosystems, [yes/no] no

GW level trend /

Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 1.7
CORINE: Agricultural areas 75.0
CORINE: Forest and semi natural areas 23.2
CORINE: Wetlands 0.0
CORINE: Water 0.0

GWB chemical status Unknown

GWB quantitative status Unknown

Confidence level of information /

GWB chemical trend /
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Characterisation of Groundwater Body MK10005

Parameter
GWB code MK10005
GWB name Berovo-Pehchevo
GWSB area, [km?] 12
GWSB thickness, Min—Max, Mean, [m] Min:

Max:

Mean: 10
GWSB type Shallow GWB
Individual GWB or group of GWBs Individual GWB
Transboundary, [yes/no, country] No
GWB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:

Mean: 3

Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Porous Groundwater
Aquifer — Pressure situation Unconfined
Aquifer — Petrography, lithological description Coarse gravels and sand
Aquifer — Geological age Quaternary
Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/
Hydraulic conductivity, [kf], Min—Max, Mean kf>1x102cm/s
Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 3
Number of quantitative monitoring sites 3
Number of abstraction wells /

Purpose of abstraction

Drinking water supply

Annual Groundwater abstraction, [m3/a]

/

Main recharge source

Precipitation, surface water bodies

Annual precipitation, Min—Max, Mean, [mm)]

Min:

Mean:
Max:

Associated aquatic ecosystems, [yes/no] no

Associated terrestrial ecosystems, [yes/no] no

GW level trend /

Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 10.8
CORINE: Agricultural areas 86.0
CORINE: Forest and semi natural areas 3.1
CORINE: Wetlands 0.0
CORINE: Water 0.0

GWB chemical status Poor

GWB quantitative status Good

Confidence level of information /

GWB chemical trend /
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Characterisation of Groundwater Body MK10006
Parameter
GWB code MK10006
GWB name Delchevo
GWSB area, [km?] 15
GWB thickness, Min—Max, Mean, [m] Min: 5
Max: 15
Mean:
GWSB type Shallow GWB
Individual GWB or group of GWBs Individual GWB
Transboundary, [yes/no, country] No
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:
238
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Mean: 2.5

Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Porous Groundwater
Aquifer — Pressure situation Unconfined

Aquifer — Petrography, lithological description

Coarse gravels, sands containing cobbles and
smaller rocks, sand with clay

Aquifer — Geological age Quaternary
Aquifer — Geochemistry, [main cations and anions] /

Overlying layers — Petrography Sandy clay
Overlying layers — Average thickness, [m] 0.4-0.5
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/

Hydraulic conductivity, [kf], Min—Max, Mean

kf>1x102cm/s

Transmissivity, [T], Min—Max, Mean, [m?/s]

Mean residence time of Groundwater, Mean, [a]

Number of chemical monitoring sites

Number of quantitative monitoring sites

Number of abstraction wells

SSINN IS

Purpose of abstraction

Drinking water supply, irrigation, industry

Annual Groundwater abstraction, [m3/a]

/

Main recharge source

Precipitation, surface water bodies

Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:
Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 10.2
CORINE: Agricultural areas 88.3
CORINE: Forest and semi natural areas 1.6
CORINE: Wetlands 0.0
CORINE: Water 0.0

GWB chemical status Good

GWB quantitative status Good

Confidence level of information /

GWB chemical trend /

Water level, [m] /

DO, [mg/I] /

Conductivity /
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Characterisation of Groundwater Body MK10007

Parameter

GWSB code MK10007
GWB name Kochani-Shtip
GWSB area, [km?] 206

GWB thickness, Min—Max, Mean, [m]

Variable (10-50 m)

GWB type

Shallow to deep GWB

Individual GWB or group of GWBs Individual GWB
Transboundary, [yes/no, country] No
GWB horizon /
Depth to GW level, Min—Max, Mean, [m] Min: 2.3
Mean: 2.7
Max:3
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Porous Groundwater
Aquifer — Pressure situation Unconfined
Aquifer — Petrography, lithological description Coarse gravels and sand
Aquifer — Geological age Quaternary
Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/

Hydraulic conductivity, [kf], Min—Max, Mean

kf>1x102cm/s

Transmissivity, [T], Min—Max, Mean, [m?/s]

T=7.4x103m?/s

Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 8
Number of quantitative monitoring sites 8
Number of abstraction wells /

Purpose of abstraction

Drinking water supply, irrigation, industry

Annual Groundwater abstraction, [m3/a]

/

Main recharge source

Precipitation, surface water bodies

Annual precipitation, Min—Max, Mean, [mm)]

Min:

Mean:

Max:
Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 4.7
CORINE: Agricultural areas 93.0
CORINE: Forest and semi natural areas 2.3
CORINE: Wetlands 0.0
CORINE: Water 0.0

GWB chemical status Poor

GWB quantitative status Good

Confidence level of information /

GWB chemical trend /

Water level, [m] /

DO, [mg/I] /

Conductivity /
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Characterisation of Groundwater Body MK10008

Parameter
GWB code MK10008
GWB name Lakavica
GWSB area, [km?] 35
GWB thickness, Min—Max, Mean, [m] Mean: 10
GWSB type Shallow GWB
Individual GWB or group of GWBs Individual GWB
Transboundary, [yes/no, country] No
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Porous Groundwater
Aquifer — Pressure situation Unconfined

Aquifer — Petrography, lithological description

Coarse gravels, sand and clay

Aquifer — Geological age

Quaternary

Aquifer — Geochemistry, [main cations and anions]

Overlying layers — Petrography

Overlying layers — Average thickness, [m]

Impermeable overlying layers, [yes/no]

Impermeable overlying layers — Average coverage, [%]

Hydraulic conductivity, [kf], Min—Max, Mean

IS IS NS

f>1x102cm/s

Transmissivity, [T], Min—Max, Mean, [m?/s]

Mean residence time of Groundwater, Mean, [a]

Number of chemical monitoring sites

Number of quantitative monitoring sites

Number of abstraction wells

~Nlo|o|~|~

Purpose of abstraction

Drinking water supply, irrigation

Annual Groundwater abstraction, [m3/a]

/

Main recharge source

Precipitation, surface water bodies

Annual precipitation, Min—Max, Mean, [mm]

Min:

Mean:

Max:
Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 0.1
CORINE: Agricultural areas 80.3
CORINE: Forest and semi natural areas 14.6
CORINE: Wetlands 0.0
CORINE: Water 5.0
GWB chemical status Poor
GWB quantitative status Good
Confidence level of information /
GWB chemical trend /
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Characterisation of Groundwater Body MK10009

Parameter
GWSB code MK10009
GWB name Konecka Planina
GWSB area, [km?] 126
GWB thickness, Min—Max, Mean, [m] Mean:
GWSB type Shallow GWB
Individual GWB or group of GWBs Individual GWB
Transboundary, [yes/no, country] No
GWB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:

Mean:

Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Porous Groundwater
Aquifer — Pressure situation Unconfined

Aquifer — Petrography, lithological description

Sand, clay, gravel and gravel-stone

Aquifer — Geological age

Pliocene

Aquifer — Geochemistry, [main cations and anions]

Overlying layers — Petrography

Overlying layers — Average thickness, [m]

Impermeable overlying layers, [yes/no]

Impermeable overlying layers — Average coverage, [%]

/
/
/
/
/

Hydraulic conductivity, [kf], Min—Max, Mean

kf<1x103cm/s

Transmissivity, [T], Min—Max, Mean, [m?/s]

Mean residence time of Groundwater, Mean, [a]

Number of chemical monitoring sites

Number of quantitative monitoring sites

Number of abstraction wells

/
/
2
2
/

Purpose of abstraction

Drinking water supply

Annual Groundwater abstraction, [m3/a] /
Main recharge source Precipitation
Annual precipitation, Min—Max, Mean, [mm)] Min:

Mean:

Max:
Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 0.2
CORINE: Agricultural areas 70.6
CORINE: Forest and semi natural areas 28.8
CORINE: Wetlands 0.0
CORINE: Water 0.4

GWB chemical status /

GWB quantitative status /

Confidence level of information /

GWB chemical trend /
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Characterisation of Groundwater Body MK10010

Parameter
GWB code MK10010
GWB name Skopska Crna Gora
GWSB area, [km?] 527
GWB thickness, Min—Max, Mean, [m] Mean:
GWSB type Shallow GWB
Individual GWB or group of GWBs Group pf GWB
Transboundary, [yes/no, country] Yes
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:

Mean:

Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Fracture media
Aquifer — Pressure situation Unconfined

Aquifer — Petrography, lithological description

Chist, phyllite, sandstone, gravel-stones

Aquifer — Geological age

Paleozoic, Mesozoic and Neogene

Aquifer — Geochemistry, [main cations and anions] /

Overlying layers — Petrography /

Overlying layers — Average thickness, [m] /

Impermeable overlying layers, [yes/no] /

Impermeable overlying layers — Average coverage, [%] |/

Hydraulic conductivity, [kf], Min—Max, Mean /

Transmissivity, [T], Min—Max, Mean, [m?/s] /

Mean residence time of Groundwater, Mean, [a] /

Number of chemical monitoring sites 3

Number of quantitative monitoring sites 3

Number of abstraction wells /

Purpose of abstraction Drinking water supply

Annual Groundwater abstraction, [m3/a] /

Main recharge source Precipitation and snowmelt

Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:

Associated aquatic ecosystems, [yes/no] no

Associated terrestrial ecosystems, [yes/no] no

GW level trend /

Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 3.8
CORINE: Agricultural areas 92.0
CORINE: Forest and semi natural areas 4.2
CORINE: Wetlands 0.0
CORINE: Water 0.0

GWB chemical status /

GWB quantitative status /

Confidence level of information /

GWB chemical trend /
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Characterisation of Groundwater Body MK10011

Parameter
GWB code MK10011
GWB name Pchinja_01
GWSB area, [km?] 56
GWB thickness, Min—Max, Mean, [m] Mean: 8
GWSB type Shallow GWB
Individual GWB or group of GWBs Individual GWB
Transboundary, [yes/no, country] No
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:

Mean:

Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Porous Groundwater
Aquifer — Pressure situation Unconfined
Aquifer — Petrography, lithological description Sand, gravel and sandy clay
Aquifer — Geological age Quaternary
Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/

Hydraulic conductivity, [kf], Min—Max, Mean

Min: 1.6 x 102cm/s

Max: 5.2 x 102 cm/s

Mean:
Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 3
Number of quantitative monitoring sites 5
Number of abstraction wells /

Purpose of abstraction

Drinking water supply, irrigation

Annual Groundwater abstraction, [m3/a]

/

Main recharge source

Infiltration from surface water, precipitation

Annual precipitation, Min—Max, Mean, [mm)]

Min:

Mean:

Max:
Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 3.8

CORINE: Agricultural areas 92.0

CORINE: Forest and semi natural areas 4.2

CORINE: Wetlands 0.0

CORINE: Water 0.0
GWB chemical status /
GWB quantitative status /
Confidence level of information /
GWB chemical trend /
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Characterisation of Groundwater Body MK10012

Parameter
GWB code MK10012
GWB name Zegligovo
GWSB area, [km?] 478
GWB thickness, Min—Max, Mean, [m] Mean:
GWSB type Shallow GWB
Individual GWB or group of GWBs Group of GWB's
Transboundary, [yes/no, country] No
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Porous Groundwater
Aquifer — Pressure situation Unconfined

Aquifer — Petrography, lithological description

Sandy clay, sand, gravel, clay, sandstone, gravelstone,
marl

Aquifer — Geological age

Quaternary, Neogene/Pliocene

Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/

Hydraulic conductivity, [kf], Min—Max, Mean

Min: 1 x 10®cm/s

Max: 1 x 102 cm/s

Mean:
Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 4
Number of quantitative monitoring sites 5
Number of abstraction wells /

Purpose of abstraction

Drinking water supply, irrigation, industry

Annual Groundwater abstraction, [m3/a]

/

Main recharge source

Precipitation, flowing through upper aquifers

Annual precipitation, Min—Max, Mean, [mm)]

Min:

Mean:
Max:

Associated aquatic ecosystems, [yes/no] yes

Associated terrestrial ecosystems, [yes/no] no

GW level trend /

Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 9.19
CORINE: Agricultural areas 86.59
CORINE: Forest and semi natural areas 4.18
CORINE: Wetlands 0.021
CORINE: Water 0.002
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GWB chemical status

GWB quantitative status

Confidence level of information

GWB chemical trend

~I I~

Characterisation of Groundwater Body MK10013

Parameter

GWB code MK10013
GWB name Kotorci

GWSB area, [km?] 298

GWB thickness, Min—Max, Mean, [m] Mean:

GWB type Shallow GWB

Individual GWB or group of GWBs

Group of GMBs — Predominantly fractured media

Transboundary, [yes/no, country]

No

GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Fracture media
Aquifer — Pressure situation Unconfined

Aquifer — Petrography, lithological description

Marlstone, sandstones, gravel stones, gabbro, marble,
limestones

Aquifer — Geological age

Mesozoic and Neogene

Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/
Hydraulic conductivity, [kf], Min—Max, Mean Min:
Max:
Mean:
Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 2
Number of quantitative monitoring sites 2
Number of abstraction wells /

Purpose of abstraction

Drinking water supply

Annual Groundwater abstraction, [m3/a] /
Main recharge source Precipitation
Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:
Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /
Land use, [%] CORINE: Artificial surfaces 1.1

CORINE: Agricultural areas 52.7
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CORINE: Forest and semi natural areas 46.1
CORINE: Wetlands 0.0
CORINE: Water 0.0
GWB chemical status /
GWB quantitative status /
Confidence level of information /
GWB chemical trend /
Characterisation of Groundwater Body MK10014
Parameter
GWB code MK10014
GWB name Pcinja_02
GWSB area, [km?] 18
GWB thickness, Min—Max, Mean, [m] Mean:
GWSB type Shallow GWB
Individual GWB or group of GWBs Single GWB
Transboundary, [yes/no, country] No
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Porous Groundwater
Aquifer — Pressure situation Unconfined
Aquifer — Petrography, lithological description Sand, gravel and sandy clay
Aquifer — Geological age Quaternary
Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/
Hydraulic conductivity, [kf], Min—Max, Mean Min: 1.6 x 102 cm/s
Max: 5.2 x 102 cm/s
Mean:
Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 2
Number of quantitative monitoring sites 2
Number of abstraction wells /
Purpose of abstraction Drinking water supply, irrigation, industry
Annual Groundwater abstraction, [m3/a] /
Main recharge source Precipitation, surface water bodies
Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:
Associated aquatic ecosystems, [yes/no] yes
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /
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Land use, [%] CORINE: Artificial surfaces 2.7
CORINE: Agricultural areas 93.1
CORINE: Forest and semi natural areas 4.2
CORINE: Wetlands 0.021
CORINE: Water 0.002

GWB chemical status /

GWB quantitative status /

Confidence level of information /

GWB chemical trend /

Characterisation of Groundwater Body MK10005

Parameter
GWB code MK10015
GWB name Ovche Pole
GWSB area, [km?] 460
GWSB thickness, Min—Max, Mean, [m] /
GWSB typ Shallow to deep GWB
Individual GWB or group of GWBs Group of GWBs
Transboundary, [yes/no, country] No
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Porous Groundwater
Aquifer — Pressure situation Unconfined

Aquifer — Petrography, lithological description

Quaternary and neogen gravel, sandy clay, sand
and clay

Aquifer — Geological age

Quaternary and Neogene

Aquifer — Geochemistry, [main cations and anions]

Overlying layers — Petrography

Overlying layers — Average thickness, [m]

Impermeable overlying layers, [yes/no]

Impermeable overlying layers — Average coverage, [%]

Hydraulic conductivity, [kf], Min—Max, Mean

A IS IS SN

f<1x103cm/s

Transmissivity, [T], Min—Max, Mean, [m?/s]

Mean residence time of Groundwater, Mean, [a]

Number of chemical monitoring sites

Number of quantitative monitoring sites

Number of abstraction wells

SN0 |00 [~~~

Purpose of abstraction

Drinking water supply, irrigation and industry

Annual Groundwater abstraction, [m3/a]

/

Main recharge source

Precipitation, surface water bodies

Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:
Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
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Prevailing human pressures

Land use, [%] CORINE: Artificial surfaces 0.6
CORINE: Agricultural areas 74.7
CORINE: Forest and semi natural areas 24.6
CORINE: Wetlands 0.0001
CORINE: Water 0.14

GWB chemical status Poor

GWB quantitative status Good

Confidence level of information /

GWB chemical trend /

Characterisation of Groundwater Body MK10016

Parameter
GWB code MK10016
GWB name Sliv na Babuna
GWSB area, [km?] 253
GWB thickness, Min—Max, Mean, [m] Min:

Max:

Mean:
GWSB type Shallow GWB
Individual GWB or group of GWBs Group of GWB in porous media
Transboundary, [yes/no, country] No
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:

Mean:

Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Porous media
Aquifer — Pressure situation Unconfined

Aquifer — Petrography, lithological description

Gravel, sand, sandy clay and clay

Aquifer — Geological age

Quaternary and Neogene

Aquifer — Geochemistry, [main cations and anions]

Overlying layers — Petrography

Overlying layers — Average thickness, [m]

Impermeable overlying layers, [yes/no]

Impermeable overlying layers — Average coverage, [%]

Hydraulic conductivity, [kf], Min—Max, Mean

Transmissivity, [T], Min—Max, Mean, [m?/s]

Mean residence time of Groundwater, Mean, [a]

Number of chemical monitoring sites

Number of quantitative monitoring sites

Number of abstraction wells

Purpose of abstraction

Drinking water supply and irrigation

Annual Groundwater abstraction, [m3/a]

/

Main recharge source

Precipitation, surface water bodies and by flowing
through upper aquifers

Annual precipitation, Min—Max, Mean, [mm)]

Min:
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Associated aquatic ecosystems, [yes/no] no

Associated terrestrial ecosystems, [yes/no] no

GW level trend /

Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 2.2
CORINE: Agricultural areas 62.3
CORINE: Forest and semi natural areas 35.5
CORINE: Wetlands 0.0
CORINE: Water 0.0

GWB chemical status /

GWB quantitative status /

Confidence level of information /

GWB chemical trend /

Characterisation of Groundwater Body MK10017

Parameter
GWB code MK10017
GWB name Veles
GWSB area, [km?] 133
GWB thickness, Min—Max, Mean, [m] Min:
Max:
Mean:
GWSB type Shallow GWB

Individual GWB or group of GWBs

Group of GWB — Predominantly karstic media

Transboundary, [yes/no, country]

No

GWSB horizon /

Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:

Average annual fluctuation of GW level, Mean, [m] /

Aquifer type, [predominantly] Karstic

Aquifer — Pressure situation Unconfined

Aquifer — Petrography, lithological description

Schist with low crystallinity (argillaceous schist,
phyllite, marble), limestone, gravel stone, diabase etc.

Aquifer — Geological age

Paleozoic and Mesozoic

Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/
Hydraulic conductivity, [kf], Min—Max, Mean Min:
Max
Mean
Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 1
Number of quantitative monitoring sites 1
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Number of abstraction wells

Purpose of abstraction

Drinking water supply

Annual Groundwater abstraction, [m3/a] /
Main recharge source Precipitation
Annual precipitation, Min—Max, Mean, [mm)] Min:

Mean:

Max:
Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 1.8
CORINE: Agricultural areas 52.3
CORINE: Forest and semi natural areas 45.8
CORINE: Wetlands 0.0
CORINE: Water 0.0
GWB chemical status /
GWB quantitative status /
Confidence level of information /
GWB chemical trend /
Characterisation of Groundwater Body MK10018
Parameter
GWB code MK10018
GWB name Tikves
GWSB area, [km?] 497
GWB thickness, Min—Max, Mean, [m] Min:
Max:
Mean:
GWSB type Shallow GWB
Individual GWB or group of GWBs Group of GWB in porous media
Transboundary, [yes/no, country] No
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Porous media
Aquifer — Pressure situation Unconfined
Aquifer — Petrography, lithological description Clay sand, sandstones, gravel stones, limestones,
marl, marlstone
Aquifer — Geological age Neogene
Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/
Hydraulic conductivity, [kf], Min—Max, Mean Min:
Max:
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Transmissivity, [T], Min—Max, Mean, [m?/s]

Mean residence time of Groundwater, Mean, [a]

Number of chemical monitoring sites

Number of quantitative monitoring sites

Number of abstraction wells

Purpose of abstraction

Industry, drinking water

Annual Groundwater abstraction, [m3/a] /
Main recharge source Precipitation
Annual precipitation, Min—Max, Mean, [mm)] Min:

Mean:

Max:
Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 2.2
CORINE: Agricultural areas 81.7
CORINE: Forest and semi natural areas 15.9
CORINE: Wetlands 0.0
CORINE: Water 0.2
GWB chemical status /
GWB quantitative status /
Confidence level of information /
GWB chemical trend /
Characterisation of Groundwater Body MK10019
Parameter
GWB code MK10019
GWB name Veles - D. Kapija
GWSB area, [km?] 124
GWB thickness, Min—Max, Mean, [m] Min:5
Max:15
Mean: 10-12
GWSB type Shallow GWB
Individual GWB or group of GWBs Single GWB
Transboundary, [yes/no, country] No
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Porous media
Aquifer — Pressure situation Unconfined
Aquifer — Petrography, lithological description Gravel, sand and sandy clay
Aquifer — Geological age Quaternary
Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
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Impeirrmeable overlying layers, [yes/no]

Impermeable overlying layers — Average coverage, [%]

Hydraulic conductivity, [kf], Min—Max, Mean

Min: 1 x 10*cm/s

Max: 1 x 10t cm/s

Mean
Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 6
Number of quantitative monitoring sites 9
Number of abstraction wells /

Purpose of abstraction

Drinking water supply, irrigation and industry

Annual Groundwater abstraction, [m3/a]

/

Main recharge source

Precipitation, surface water bodies

Annual precipitation, Min—Max, Mean, [mm)]

Min:

Mean:

Max:
Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 3.9
CORINE: Agricultural areas 81.7
CORINE: Forest and semi natural areas 10.2
CORINE: Wetlands 0.0
CORINE: Water 4.2
GWB chemical status /
GWB quantitative status /
Confidence level of information /
GWB chemical trend /
Characterisation of Groundwater Body MK10020
Parameter
GWB code MK10020
GWB name Gevgelisko-Valandovska Kotlina
GWSB area, [km?] 188
GWB thickness, Min—Max, Mean, [m] Min:
Max:
Mean: 10
GWSB type Shallow GWB
Individual GWB or group of GWBs Individual GWB
Transboundary, [yes/no, country] Yes
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Porous Groundwater
Aquifer — Pressure situation Unconfined
Aquifer — Petrography, lithological description Sand, sandy clay, sandy gravel
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Aqiﬁfer — Geological age

Quaternary

Aquifer — Geochemistry, [main cations and anions]

Overlying layers — Petrography

Overlying layers — Average thickness, [m]

Impermeable overlying layers, [yes/no]

Impermeable overlying layers — Average coverage, [%]

Hydraulic conductivity, [kf], Min—Max, Mean

x102-1x10%cm/s

Transmissivity, [T], Min—Max, Mean, [m?/s]

Mean residence time of Groundwater, Mean, [a]

Number of chemical monitoring sites

Number of quantitative monitoring sites

Number of abstraction wells

~N O VNN PR IS YN YN

Purpose of abstraction

Drinking water supply, irrigation

Annual Groundwater abstraction, [m3/a]

/

Main recharge source

Precipitation, surface water bodies and by flowing
through upper aquifers

Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:
Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 3.9
CORINE: Agricultural areas 81.7
CORINE: Forest and semi natural areas 10.2
CORINE: Wetlands 0.0
CORINE: Water 4.2
GWB chemical status /
GWB quantitative status /
Confidence level of information /
GWB chemical trend /
Characterisation of Groundwater Body MK10021
Parameter
GWB code MK10021
GWB name Karst Valandovo-Dojran
GWSB area, [km?] 197
GWSB thickness, Min—Max, Mean, [m] Min:
Max:
Mean:
GWB type /
Individual GWB or group of GWBs Group of GWB predominantly karstic media
Transboundary, [yes/no, country] Yes
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:
Average annual fluctuation of GW level, Mean, [m] /
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Aquifer type,i[b;edominantly

Karstic

Aquifer — Pressure situation

Unconfined

Aquifer — Petrography, lithological description

Marble, argillaceous schist, phyllite, cipolin, granite,
etc.

Aquifer — Geological age

Paleozoic and Mesozoic

Aquifer — Geochemistry, [main cations and anions]

Overlying layers — Petrography

Overlying layers — Average thickness, [m]

Impermeable overlying layers, [yes/no]

Impermeable overlying layers — Average coverage, [%]

Hydraulic conductivity, [kf], Min—Max, Mean

Z\\\\\

in:

Max:

Mean:

Transmissivity, [T], Min—Max, Mean, [m?/s]

Mean residence time of Groundwater, Mean, [a]

Number of chemical monitoring sites

Number of quantitative monitoring sites

Number of abstraction wells

SSINN IS

Purpose of abstraction

Drinking water supply

Annual Groundwater abstraction, [m3/a] /

Main recharge source Precipitation, surface water

Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:

Associated aquatic ecosystems, [yes/no] no

Associated terrestrial ecosystems, [yes/no] no

GW level trend /

Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 0.0
CORINE: Agricultural areas 30.0
CORINE: Forest and semi natural areas 69.8
CORINE: Wetlands 0.0
CORINE: Water 0.2

GWB chemical status /

GWB quantitative status /

Confidence level of information /

GWB chemical trend /
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Characterisation of Groundwater Body MK10022

Parameter
GWB code MK10022
GWB name Mariovo-Kozuf
GWSB area, [km?] 1,548
GWSB thickness, Min—Max, Mean, [m] Min:

Max:

Mean:
GWB type /

Individual GWB or group of GWBs

Group of GWB predominantly fracture media

Transboundary, [yes/no, country]

Yes

GWB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Predominantly fracture media
Aquifer — Pressure situation Unconfined

Aquifer — Petrography, lithological description

Chlorite-sericite-quartz schists, marble, dolomites,
diabas, gabbro, gabbro diorite, ignimbrites and etc.

Aquifer — Geological age

Mesozoic and Cenozoic

Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/
Hydraulic conductivity, [kf], Min—Max, Mean Min:
Max:
Mean:
Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 2
Number of quantitative monitoring sites 2
Number of abstraction wells /

Purpose of abstraction

Drinking water supply

Annual Groundwater abstraction, [m3/a] /

Main recharge source Precipitation, snow melting

Annual precipitation, Min—Max, Mean, [mm] Min:
Mean:
Max:

Associated aquatic ecosystems, [yes/no] no

Associated terrestrial ecosystems, [yes/no] no

GW level trend /

Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 0.4
CORINE: Agricultural areas 14.4
CORINE: Forest and semi natural areas 84.5
CORINE: Wetlands 0.0
CORINE: Water 0.7

GWB chemical status /

GWB quantitative status /

257

oo ek LiZa




Confidence level of information

GWB chemical trend

Characterisation of Groundwater Body MK10023

Parameter

GWB code MK10023

GWB name Kozuf

GWSB area, [km?] 133

GWB thickness, Min—Max, Mean, [m] Min:
Max:
Mean:

GWB type /

Individual GWB or group of GWBs

Group of GWB predominantly karstic media

Transboundary, [yes/no, country]

Yes

GWSB horizon /

Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:

Average annual fluctuation of GW level, Mean, [m] /

Aquifer type, [predominantly] Karstic

Aquifer — Pressure situation Unconfined

Aquifer — Petrography, lithological description

Schist with low crystallinity (argillaceous schist,
phyllite, marble) and flysch (sandstone, gravel stone
and limestone)

Aquifer — Geological age Paleozoic
Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/
Hydraulic conductivity, [kf], Min—Max, Mean Min:
Max:
Mean:
Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 1
Number of quantitative monitoring sites 1
Number of abstraction wells /

Purpose of abstraction

Drinking water supply

Annual Groundwater abstraction, [m3/a] /
Main recharge source Precipitation, snow melting
Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:
Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /
Land use, [%] CORINE: Artificial surfaces 0.0
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CORINE: Agricultural areas 0.4
CORINE: Forest and semi natural areas 99.6
CORINE: Wetlands 0.0
CORINE: Water 0.0
GWB chemical status /
GWB quantitative status /
Confidence level of information /
GWB chemical trend /
Characterisation of Groundwater Body MK10024
Parameter
GWSB code MK10024
GWB name Mariovo
GWSB area, [km?] 1,401
GWB thickness, Min—Max, Mean, [m] Min:
Max:
Mean:
GWB type /
Individual GWB or group of GWBs Group of GWB predominantly fracture media
Transboundary, [yes/no, country] No
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Predominantly fracture media
Aquifer — Pressure situation Unconfined
Aquifer — Petrography, lithological description Mica schists, gneiss, granites, amphibolite, limestones,
marble, etc.
Aquifer — Geological age Precambrian and Mesozoic
Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/
Hydraulic conductivity, [kf], Min—Max, Mean Min:
Max
Mean
Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 2
Number of quantitative monitoring sites 2
Number of abstraction wells /
Purpose of abstraction Drinking water supply
Annual Groundwater abstraction, [m3/a] /
Main recharge source Precipitation, snow melting
Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:
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Associated aquatic ecosystems, [yes/no] no

Associated terrestrial ecosystems, [yes/no] no

GW level trend /

Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 0.2
CORINE: Agricultural areas 26.6
CORINE: Forest and semi natural areas 73.2
CORINE: Wetlands 0.0
CORINE: Water 0.0

GWB chemical status /

GWB quantitative status /

Confidence level of information /

GWB chemical trend /

Characterisation of Groundwater Body MK10025

Parameter
GWB code MK10025
GWB name Pletvar
GWSB area, [km?] 163
GWB thickness, Min—Max, Mean, [m] Min:
Max:
Mean:
GWB type /
Individual GWB or group of GWBs GWSB in karstic media
Transboundary, [yes/no, country] No
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Karstic
Aquifer — Pressure situation Unconfined
Aquifer — Petrography, lithological description Marble, dolomites fractured, cipolin
Aquifer — Geological age Paleozoic and Quaternary

Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
/
M

Impermeable overlying layers — Average coverage, [%]
Hydraulic conductivity, [kf], Min—Max, Mean

Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 1
Number of quantitative monitoring sites 1
/
D
/

Number of abstraction wells
Purpose of abstraction
Annual Groundwater abstraction, [m3/a]

rinking water supply
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Main recharge source

Precipitation, snow melting

Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:
Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /
Land use, [%] CORINE: Artificial surfaces 3.2
CORINE: Agricultural areas 27.7
CORINE: Forest and semi natural areas 69.1
CORINE: Wetlands 0.0
CORINE: Water 0.0
GWB chemical status /
GWB quantitative status /
Confidence level of information /
GWB chemical trend /
Characterisation of Groundwater Body MK10026
Parameter
GWB code MK10026
GWB name Jakupica-Babuna
GWSB area, [km?] 958
GWB thickness, Min—Max, Mean, [m] Min:
Max:
Mean:
GWB type /
Individual GWB or group of GWBs Group of GWB predominantly fracture media
Transboundary, [yes/no, country] No
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Predominantly fracture media
Aquifer — Pressure situation Unconfined
Aquifer — Petrography, lithological description Mica schists, gneiss, granites
Aquifer — Geological age Precambrian
Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/
Hydraulic conductivity, [kf], Min—Max, Mean Min:
Max:
Mean:
Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 3
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Number of quantitative monitoring sites

3

Number of abstraction wells /

Purpose of abstraction Drinking water supply

Annual Groundwater abstraction, [m3/a] /

Main recharge source Precipitation, snow melting

Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:

Associated aquatic ecosystems, [yes/no] no

Associated terrestrial ecosystems, [yes/no] no

GW level trend /

Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 0.1
CORINE: Agricultural areas 13.1
CORINE: Forest and semi natural areas 86.8
CORINE: Wetlands 0.0
CORINE: Water 0.0

GWB chemical status /

GWB quantitative status /

Confidence level of information /

GWB chemical trend /
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Characterisation of Groundwater Body MK10027

Parameter
GWB code MK10027
GWB name Zelenikovo
GWSB area, [km?] 98
GWB thickness, Min—Max, Mean, [m] Min:
Max:
Mean:
GWSB type Shallow GWB
Individual GWB or group of GWBs Single GWB
Transboundary, [yes/no, country] No
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:
Average annual fluctuation of GW level, Mean, [m] /

Aquifer type, [predominantly]

Porous media (low productive)

Aquifer — Pressure situation

Unconfined

Aquifer — Petrography, lithological description

Gravel, sand and clay

Aquifer — Geological age Neogene
Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/
Hydraulic conductivity, [kf], Min—Max, Mean Min:
Max:

Mean: < 103cm/s

Transmissivity, [T], Min—Max, Mean, [m?/s]

Mean residence time of Groundwater, Mean, [a]

Number of chemical monitoring sites

Number of quantitative monitoring sites

Number of abstraction wells

~|lw|(N~[~

Purpose of abstraction

Drinking water supply

Annual Groundwater abstraction, [m3/a] /

Main recharge source Precipitation

Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:

Associated aquatic ecosystems, [yes/no] no

Associated terrestrial ecosystems, [yes/no] no

GW level trend /

Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 1.5
CORINE: Agricultural areas 57.8
CORINE: Forest and semi natural areas 40.5
CORINE: Wetlands 0.0
CORINE: Water 0.1
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GWB chemical status
GWB quantitative status
Confidence level of information
GWB chemical trend

~I I~~~

Characterisation of Groundwater Body MK10028

Parameter
GWB code MK10028
GWB name Skopje-Katlanovo
GWSB area, [km?] 218
GWB thickness, Min—Max, Mean, [m] Min:10

Max:160

Mean:
GWSB type Shallow GWB
Individual GWB or group of GWBs Single GWB
Transboundary, [yes/no, country] No
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min: 0.9

Mean:

Max: 15
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Porous media (high productive)
Aquifer — Pressure situation Unconfined
Aquifer — Petrography, lithological description Gravel, sand, sandy clay and clay
Aquifer — Geological age Quaternary
Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /

Impermeable overlying layers — Average coverage, [%] |/

Hydraulic conductivity, [kf], Min—Max, Mean Min: 1 x 102cm/s
Max: 1 x 10"t cm/s
Mean:
Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 8
Number of quantitative monitoring sites 10
Number of abstraction wells /
Purpose of abstraction Drinking water supply, irrigation and industry
Annual Groundwater abstraction, [m3/a] /
Main recharge source Precipitation, surface water bodies and by flowing
through upper aquifers
Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:
Associated aquatic ecosystems, [yes/no] yes
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /
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Land use, [%] CORINE: Artificial surfaces 28.2
CORINE: Agricultural areas 69.3
CORINE: Forest and semi natural areas 1.5
CORINE: Wetlands 0.6
CORINE: Water 0.5

GWB chemical status /

GWB quantitative status /

Confidence level of information /

GWB chemical trend /

Characterisation of Groundwater Body MK10029

Parameter

GWB code MK10029

GWB name Rashche

GWSB area, [km?] 289

GWB thickness, Min—Max, Mean, [m] Min:
Max:
Mean:

GWB type /

Individual GWB or group of GWBs

Group of GWB predominantly karstic media

Transboundary, [yes/no, country]

Yes

GWSB horizon /

Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:

Average annual fluctuation of GW level, Mean, [m] /

Aquifer type, [predominantly] Karstic

Aquifer — Pressure situation Unconfined

Aquifer — Petrography, lithological description

Marble, limestones fractured, serpentiniti

Aquifer — Geological age

Paleozoic / Mesozoic

Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/
Hydraulic conductivity, [kf], Min—Max, Mean Min:
Max:
Mean:
Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 2
Number of quantitative monitoring sites 3
Number of abstraction wells /

Purpose of abstraction

Drinking water supply

Annual Groundwater abstraction, [m3/a]

/

Main recharge source

Precipitation, snow melting, infiltration of surface
water and by flowing through upper aquifers

Annual precipitation, Min—Max, Mean, [mm)]

Min:

Mean:
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Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 1.1
CORINE: Agricultural areas 28.4
CORINE: Forest and semi natural areas 70.5
CORINE: Wetlands 0.0
CORINE: Water 0.0
GWB chemical status /
GWB quantitative status /
Confidence level of information /
GWB chemical trend /
Characterisation of Groundwater Body MK10030
Parameter
GWB code MK10030
GWB name Polog
GWSB area, [km?] 357
GWB thickness, Min—Max, Mean, [m] Min:
Max:
Mean: 20
GWSB type Shallow GWB
Individual GWB or group of GWBs Individual GWB
Transboundary, [yes/no, country] No
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Porous Groundwater
Aquifer — Pressure situation Unconfined
Aquifer — Petrography, lithological description Gravel, sand, sandy clay, sandy gravel, crushed
stones
Aquifer — Geological age Quaternary
Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/
Hydraulic conductivity, [kf], Min—Max, Mean Min:
Max:
Mean: 9.8 x 103 cm/s
Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 4
Number of quantitative monitoring sites 8
Number of abstraction wells /
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Purpose of abstraction

Drinking water supply, irrigation and industry

Annual Groundwater abstraction, [m3/a]

/

Main recharge source

Precipitation, surface water bodies and by flowing
through upper aquifers

Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:
Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 11.7
CORINE: Agricultural areas 81.4
CORINE: Forest and semi natural areas 17.0
CORINE: Wetlands 0.0
CORINE: Water 0.0

GWB chemical status /

GWB quantitative status /

Confidence level of information /

GWB chemical trend /
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Characterisation of Groundwater Body MK10031

Parameter
GWB code MK10031
GWB name Shar Planina
GWSB area, [km?] 650
GWB thickness, Min—Max, Mean, [m] Min:

Max:

Mean:
GWSB type Shallow GWB
Individual GWB or group of GWBs Group of GWBs
Transboundary, [yes/no, country] Yes
GWB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:

Mean:

Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Predominantly fracture media
Aquifer — Pressure situation Unconfined

Aquifer — Petrography, lithological description

Green schist, albititic phyllitic mica schist, meta
sandstone and conglomerate, quartzite, meta diabase,
carbonate schist, marble, granite, diorite, etc.

Aquifer — Geological age

Mesozoic and Paleozoic

Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/
Hydraulic conductivity, [kf], Min—Max, Mean Min:
Max:
Mean:
Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 3
Number of quantitative monitoring sites 3
Number of abstraction wells /

Purpose of abstraction

Drinking water supply

Annual Groundwater abstraction, [m3/a] /

Main recharge source Precipitation

Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:

Associated aquatic ecosystems, [yes/no] no

Associated terrestrial ecosystems, [yes/no] no

GW level trend /

Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 0.5
CORINE: Agricultural areas 9.9
CORINE: Forest and semi natural areas 89.6
CORINE: Wetlands 0.0
CORINE: Water 0.0

GWB chemical status /
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GWB quantitative status

Confidence level of information

GWB chemical trend

Characterisation of Groundwater Body MK10032

Parameter
GWB code MK10032
GWB name Bistra - llinska Planina
GWSB area, [km?] 842
GWB thickness, Min—Max, Mean, [m] Min:
Max:
Mean:
GWB type /

Individual GWB or group of GWBs

Group of GWB predominantly karstic media

Transboundary, [yes/no, country]

No

GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Karstic
Aquifer — Pressure situation Unconfined
Aquifer — Petrography, lithological description Marble and cipolin, meta-sandstones, schist, quartz
porphyry
Aquifer — Geological age Paleozoic
Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/
Hydraulic conductivity, [kf], Min—Max, Mean Min:
Max
Mean:
Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 4
Number of quantitative monitoring sites 4
Number of abstraction wells /

Purpose of abstraction

Drinking water supply

Annual Groundwater abstraction, [m3/a] /
Main recharge source Precipitation, snow melting
Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:
Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /
Land use, [%] CORINE: Artificial surfaces 0.5
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CORINE: Agricultural areas 13.4
CORINE: Forest and semi natural areas 86.1
CORINE: Wetlands 0.0
CORINE: Water 0.0

GWB chemical status /

GWB quantitative status /

Confidence level of information /

GWB chemical trend /

Characterisation of Groundwater Body MK10033

Parameter
GWSB code MK10033
GWB name Kichevo-Plasnica
GWSB area, [km?] 74
GWB thickness, Min—Max, Mean, [m] Min: 5
Max: 15
Mean: 10
GWSB type Shallow GWB
Individual GWB or group of GWBs Group of GWB
Transboundary, [yes/no, country] No
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min: 0.5
Mean:
Max: 8
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Porous media
Aquifer — Pressure situation Unconfined
Aquifer — Petrography, lithological description Gravel, sand and clay
Aquifer — Geological age Quaternary
Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/

Hydraulic conductivity, [kf], Min—Max, Mean

Min: 1 x 103 cm/s

Max: 1 x 10"t cm/s

Mean:
Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 2
Number of quantitative monitoring sites 3
Number of abstraction wells /

Purpose of abstraction

Irrigation and industry

Annual Groundwater abstraction, [m3/a]

/

Main recharge source

Precipitation, surface water bodies and by flowing
through upper aquifers

Annual precipitation, Min—Max, Mean, [mm)]

Min:

Mean:

Max:
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Associated aquatic ecosystems, [yes/no]

no

Associated terrestrial ecosystems, [yes/no] no

GW level trend /

Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 12.1
CORINE: Agricultural areas 78.0
CORINE: Forest and semi natural areas 9.9
CORINE: Wetlands 0.0
CORINE: Water 0.0

GWB chemical status /

GWB quantitative status /

Confidence level of information /

GWB chemical trend /

Characterisation of Groundwater Body MK10034

Parameter
GWB code MK10034
GWB name Krushevo-Baba Planina
GWB area, [km?] 842
GWSB thickness, Min—Max, Mean, [m] Min:
Max:
Mean:
GWSB type Shallow GWB

Individual GWB or group of GWBs

Group of GWBs — Predominantly fracture media

Transboundary, [yes/no, country]

No

GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Predominantly fracture media
Aquifer — Pressure situation Unconfined

Aquifer — Petrography, lithological description

Phyllite-quartz schist, meta sandstone, quartz
porphyry, granite, granodioriti, syenit, phyllites and
etc.

Aquifer — Geological age

Mesozoic and Paleozoic

Aquifer — Geochemistry, [main cations and anions]

Overlying layers — Petrography

Overlying layers — Average thickness, [m]

Impermeable overlying layers, [yes/no]

Impermeable overlying layers — Average coverage, [%]

Hydraulic conductivity, [kf], Min—Max, Mean

z\\\\\

in:

Max:

Mean:

Transmissivity, [T], Min—Max, Mean, [m?/s]

Mean residence time of Groundwater, Mean, [a]

Number of chemical monitoring sites

Number of quantitative monitoring sites

Number of abstraction wells
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Purpose of abstraction

Drinking water supply

Annual Groundwater abstraction, [m3/a] /
Main recharge source Precipitation, snow melting
Annual precipitation, Min—Max, Mean, [mm] Min:
Mean:
Max:
Associated aquatic ecosystems, [yes/no] no
Associated terrestrial ecosystems, [yes/no] no
GW level trend /
Prevailing human pressures /

Land use, [%]

CORINE: Artificial surfaces

CORINE: Agricultural areas

CORINE: Forest and semi natural areas

CORINE: Wetlands

CORINE: Water

GWB chemical status /
GWB quantitative status /
Confidence level of information /
GWB chemical trend /

Characterisation of Groundwater Body MK10035

Parameter
GWB code MK10035
GWB name Porechie
GWSB area, [km?] 1334
GWB thickness, Min—Max, Mean, [m] Min:
Max:
Mean:
GWSB type /
Individual GWB or group of GWBs Single GWB
Transboundary, [yes/no, country] No
GWSB horizon /
Depth to GW level, Min—Max, Mean, [m] Min:
Mean:
Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Karstic
Aquifer — Pressure situation Unconfined

Aquifer — Petrography, lithological description

Marble, dolomites, cipolin, argillaceous schist

Aquifer — Geological age

Paleozoic

Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/
Hydraulic conductivity, [kf], Min—Max, Mean Min:
Max:
Mean:
Transmissivity, [T], Min—Max, Mean, [m?/s] /
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Mean residence time of Groundwater, Mean, [a] /

Number of chemical monitoring sites 2

Number of quantitative monitoring sites 2

Number of abstraction wells /

Purpose of abstraction Drinking water supply

Annual Groundwater abstraction, [m3/a] /

Main recharge source Precipitation, snow melting, surface water bodies

Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:

Associated aquatic ecosystems, [yes/no] no

Associated terrestrial ecosystems, [yes/no] no

GW level trend /

Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 0.6
CORINE: Agricultural areas 14.2
CORINE: Forest and semi natural areas 84.1
CORINE: Wetlands 0.0
CORINE: Water 1.1

GWB chemical status /

GWB quantitative status /

Confidence level of information /

GWB chemical trend /
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Characterisation of Groundwater Body MK10036

Parameter
GWB code MK10036
GWB name Pelagonija
GWSB area, [km?] 1,391
GWB thickness, Min—Max, Mean, [m] Min: 10
Max: 30
Mean:
GWSB type Shallow GWB
Individual GWB or group of GWBs Group of GWB in porous media
Transboundary, [yes/no, country] Yes
GWB horizon /
Depth to GW level, Min—Max, Mean, [m] Min: 0.5
Mean:
Max:
Average annual fluctuation of GW level, Mean, [m] /
Aquifer type, [predominantly] Porous media
Aquifer — Pressure situation Unconfined

Aquifer — Petrography, lithological description

Gravel with different size, sand, clay, sandy clay,
flavio-glacial deposits

Aquifer — Geological age Quaternary
Aquifer — Geochemistry, [main cations and anions] /
Overlying layers — Petrography /
Overlying layers — Average thickness, [m] /
Impermeable overlying layers, [yes/no] /
Impermeable overlying layers — Average coverage, [%] |/

Hydraulic conductivity, [kf], Min—Max, Mean

Min: 1 x 10°cm/s

Max: >1x 10 cm/s

Mean:
Transmissivity, [T], Min—Max, Mean, [m?/s] /
Mean residence time of Groundwater, Mean, [a] /
Number of chemical monitoring sites 8
Number of quantitative monitoring sites 11
Number of abstraction wells /

Purpose of abstraction

Drinking water supply, irrigation and industry

Annual Groundwater abstraction, [m3/a]

/

Main recharge source

Precipitation, surface water bodies and by flowing
through upper aquifers

Annual precipitation, Min—Max, Mean, [mm)] Min:
Mean:
Max:

Associated aquatic ecosystems, [yes/no] Yes

Associated terrestrial ecosystems, [yes/no] no

GW level trend /

Prevailing human pressures /

Land use, [%] CORINE: Artificial surfaces 4.0
CORINE: Agricultural areas 89.6
CORINE: Forest and semi natural areas 5.9
CORINE: Wetlands 0.1
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CORINE: Water 0.5
GWB chemical status /
GWB quantitative status /
Confidence level of information /
GWB chemical trend /
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AHEKC VII — Kaptu Ha Bapaap v HeroBuTte noA-c/iMBOBU

Overview Vardar River Basins:
Vardar sub-Basin: Upstream
Vardar sub-Basin: Middle
Vardar sub-Basin: Downstream
Vardar sub-Basin: Lepenec
Vardar sub-Basin:Pcinija
Vardar sub-Basin: Bregalnica
Vardar sub-Basin: Crna Reka
Vardar sub-Basin: Treska

Overview Vardar River Basin

Vardar sub-Basin: Upstream Vardar sub-Basin: Middle
Vardar Upstream Sub-Basin - Surface Water Bodies, their catchment and type Middle Vardar Sub-Basin - Surface Water Bodies, their catchment and type
North
Kosovo ) Legend
T ‘Water Body Catchment
B Middle_02
[ Middle_04
[ Middle_06
Legend Mm:_us a
[ Lake Mavrovo [ Middle_09
~—— Vardar River [ Middle_10
—— Border of Macedonia [ Middle_12
{77 Transboundary catchment with R. of Kosovo [ Midde_14
Water Bodies catchment (selection) [ middle_16
B upvard_01 [ middie_17
177 Upvard_05 [0 Middie_18
UpVard_16 Hacedords (F¥R0) B Middle_19
Upvard_30 8 Middie_20
UpVard_37 W Middle_22
[ Upvard 38 River type

~ Large size Mid altitude Calcareous Hellenic Western Balkan
— Large size Mid altitude Siliceous Eastern Balkan
—— Large size Mid altitude Siliceous Hellenic Westem Balkan
—— Medium size Mid altitude Siliceous Eastern Balkan
~—— Medium size Mid altitude Siliceous Hellenic Western Balkan

— Large size Mid atitude Caicareous Hellenic Western Balkan {\.,,
—— Large size Mid altitude Siliceous Hellenic Western Balkan
— Medium size Mid altitude Calcareous Hellenic Western Balkan

~— Medium size Mid altitude Siliceous Hellenic Westem Balkan 0 10 20 km Very large Low altitude Siliceous Eastern Balkan
Small size High altitude Siliceous Hellenic Western Balkan . Town
‘Small size Mid altitude Siliceous Hellenic Western Balkan
. Town 0 10 20 km
Ator Frangos SAUORY At Fangis SAUDRY —
Vardar sub-Basin: Downstream Vardar sub-Basin: Lepenec
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Vardar Downstream Sub-Basin - Surface Water Bodies, their catchment and type

Legend

I Dorjan Lake (Transboundary)
— Border of Macedonia (FYRO)
— Vardar River system in Greece
Water Body Catchment (selection)
[ Vor_MK_DwVard_02

[ Var_MK_DwVard_04

[ Var_MK_DwVard_06

[ Var_MK_DwVard_07

(] Var_MK_DwVard_08

[ Var_MK_DwVard_10

[ Var_MK_DwVard_30

Rivers and their type

— Medium size Low altitude Siliceous Eastern Balkan

— Medium size Mid altitude Siliceous Hellenic Western Balkan
Small size Low altitude Siliceous Eastem Balkan
Very large size Low altitude Siliceous Eastem Balkan

W Tovn

Particular Catchments

(2] Water Body Catchment in Greece

[ Transboundary Water Body Catchment

At Frangols BAUDRY

Vardar sub-Basin:Pcinija

Pcinja Sub-Basin - Surface Water Bodies, their catchment and type

North

f

Legend
— Macedonia_lines
— Vardar River
~ River System in Serbia
Water Body catchments
Peinja_02
Feinja_04

‘Water bodies and their type
Large size Mid altitude Siiceous Eastern Balkan

—— Medium size Mid altitude Siliceous Eastem Balkan Macedonia (FYRO)
Transboundary catchments.
1 Transboundary catchments.
Catchments in Serbia
B Towns. 0 10 20 km
—_—

Vardar sub-Basin: Crna Reka

Crna Reka Sub-Basin - Surface Water Bodies, their catchment and type

Macedonia (FYRO)
North

f

Legend

I Lake

Water Body Catchment (selection)

I CmaReka_02

1 CraReka_10

N CraReka_12

I CrnaReka_24a

7 CmaReka_28

Vardar River system

I Town

Transboundaries catchments
Crma Reka Catchments in Greece:

[ Transboundary catchments

Water Bodies and their type

—— Large size Mid altitude Siliceous Hellenic Wester Balkan

~— Medium size Mid altitude Calcareous Hellenic Western Balkan
Medium size Mid altitude Siliceous Hellenic Westem Balkan

Smallsize Mid altitude Siceous Hellenic Wester Balkan 0 10 20km —

Author Frangols BAUORY

All Vardar sub-Basin maps from Baudry (2015).

Lepenec Sub-Basin - Surface Water Bodies, their catchment and type

Kosovo

Legend

~— Vardar River System

Water Body catchments.

B Lepenec_02 (transboundary catchment)
[ Lepenec_04

Water bodies and their type Macedonia

~— Large size Mid altitude Siiceous Eastem Balkan (FYR)
Medium size Mid altitude Siliceous Easter Balkan

W Towns

Author Frangois BAUDRY 21.09.2015

Vardar sub-Basin: Bregalnica

Bregalnica Sub-Basin - Surface Water Bodies, their catchment and type

Legend

B ke

Water Body Catchment (selection)

B Bregainica_02

[ Bregalnica_14

3 Bregainica_22

[ Bregalnica_26

[ Bregalnica_32

Bregainica_46

Water Bodies and their type
Large size Mid altitude Siiceous Easter Balkan

~— Medium size Mid altitude Siiceous East Balkan

— Small High alitude Siliceous Eastern Balkan

Vardar River system
B Town ] 10 20 km
Author Fangos BAUDRY 16.092015 —

Vardar sub-Basin: Treska

Treska Sub-Basin - Surface Water Bodies, their catchment and type

‘Water bodies and their type
Large size Mid alttude Siceous Easten Balkan
Medium size Mid alttude Siceous Eastemn Balkan
Medium size Mid altitude Calcareous Hellenic Westemn Balkan

—— Medium Size Mid alttude Siiceoous Hellenic Western Balkan

— Smal size Mid atitude Silceous Hellenic Western Balkan

B Towns

At Frangs BAUORY 15.09.2015
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AHEKC VIII — NMepcnektueaTta KoH NCYOB

The following Annex should give an outlook to potential further developments regarding
Waste Water Treatment Plants in Macedonia as this is a masterpiece in improving water quality.
The Annex is a reflection from practical experience gained in other MS’s in the last years but also
looks back over the last decades. Furthermore Macedonian pre-studies have been taken into
consideration.

Nevertheless the UWWT-D is a separate directive, accompanying the PA1B, but not being under the
POB. The biggest overlapping results from the influence on the water quality and on the
Program of Measures. Thus, it is beyond the goals of the Twinning project to elaborate the UWWT-D
in details and this Annex should give a realistic expert judgement.

. Recommendations from Study ,,Financial aspects of institutional strengthening of the water
sector in Macedonia“:

Based on all analysis presented in this document, the following recommendations are considered as
the most important:

1. Inorder to minimize future water service prices, investment costs for construction of
waste water treatment plants should be covered mostly by donations.

2. "Adopted benchmark" of 4% for measuring affordability and defining water service tariffs should
be reconsidered. The analysis conducted under this assignment reveal that a 3% affordability
threshold would result in revenues that can substantially cover all water service
Operation & Maintenance (O&M) costs.

3. A possibility of defining different water service affordability benchmarks for different statistical
regions in the country, based primarily on Gross Domestic Product (GDP) values of the regions,
should also be considered.

4. Following the UWWD requirements, a priority in the introduction of waste water treatment
processes (plants) should be given to large agglomerations and more developed regions. It will
positively affect the amount of treated waste water and the sustainability of the systems in the
future.

5. Declaration of sensitive areas in the country should be based on comprehensive and detailed
expert analysis related to all benefits and possible consequences and risks.

Il Basic implementation example of gradual strengthening the Macedonian waste water sector
up to the requirements of the EU - UWWD by means of a program for 30 years (2020-2050)

The first period of nearly 10-15 years should be used to collect and treat the waste water according
to the UWWD especially from catchments with more than
15,000 inhabitants/inhabitants equal values (from public and industrial sources). The following, on
the principles of political combined with unsalaried self-organization, in Middle Europe similar
established procedure is described as an example of possible implementation.
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Due to restricted resources it should be a realistic plan with realistic priorities and real quick results

(maximum 6 years until the commissioning of the first new operation WWTP-unit).

The existing monitoring data combined with the emission assessments are confirming clearly the
untreated waste water emissions as the main cause of the Vardar pollution especially in the
Skopje region.

Step 1: Identification and confirming the emission and immission hot spots with three
2" qualified samples in three months. The measuring values of pH, conductivity, BOD, COD, NHs-
N, NOs-N, Total-P and, if possible, Na, K, Chloride and Sulphate are sufficient for priority ranking.
The measured or at least estimated discharge and water body flows during the sampling are
needed for assessing the loads.

Important: Sampling, transporting of the samples and analytics in accordance with applicable
standards should be carried out by the same laboratory (referring to QA/QC-trainings in
Component 3, Activity 3.5 of the Twinning project).

Step 2: Pre-checking of suitable, flexible and economical sewer systems and WWTPs including:

e possible tube train paths an sites;

e planning;

e construction;

e operating incl. personal demand and regular competence training;

o finance demand (Entirely construction and operating for minimum 10 years);
o finance concept especially a realistic fee managing model.

Action carried out by an internal or external, but strictly independent technical specialist-office.

Step 3: Establishing of a lean public project management (for example as public association,
possible working title: ,Macedonian Waste Water Ltd.”).

e public operating unit (one each technical, environment law and financial expert, project-
employed, 10 years for example, extension possible with success and satisfaction);

e public controlling unit (for example 3 elected national politicians, 3 NGO Members, 3 elected
local politicians- if possible from a municipality affected by a waste water project) The
members should be changed usually after 5 years, payment via attendance fees).

Step 4: Project implementation by external independent technical experts-offices for each
individual project selected by a public competition process under surveillance of the public
operation unit:

e planning;

e financing in cooperation with the public project management;

e approval/authority Permits;

o staff selection and training

e operation, commissioning process included;

o 1 year joint operating with the staff, Formulation and implementation
of a operational handbook incl. reporting;
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o final approval in cooperation with the public operation unit and the licensing authorities;
e report to the public controlling unit usually after each step.

Step 5: Regular site and environment inspection including:

e technical compliance;

o legal compliance;

e economic compliance;

o staff competence;

e regularly public reporting;
e public relations.

This task should performed by the competent authority or by the public operating unit in
connection with the (independent) public controlling unit.

Notes:

Further operation of the individual WWTPs could be organized public (from the connected
communities) or as company. The operational financial requirements is to budget and has be
approved and tested by the ,Macedonian Waste Water Ltd.”. The ongoing operating and
maintenance costs have to be covered by the sewage fees.

Industrial direct dischargers have to operate their licensed waste water treatment plants
independently (also possible by service providers). The required intrinsic and external monitoring is
part of the permit.

Basic recommendation of the at least partial funding of gradual strengthening the
Macedonian waste water sector up to the requirements of the EU - UWWD by means of a
program for 30 years (2020-2050)

The recommendations from Study , Financial aspects of institutional strengthening of the water
sector in Macedonia“ is the base of this consideration.

Fees:

For the foreseeable future, these will be for households and small indirect commercial entrants
(for example up to 50m3/day) coupled to the (measured) drinking water consumption. For larger
indirect dischargers, a waste water quantity measurement is to be provided. The sewer
service fee is to be charged after m*® of discharged waste water, if necessary with a heavy
pollutant surcharge.

The (earmarked) fees are collected by the local communities based on the actual costs of the
waste water collection and treatment. If sewage plants are operated independently at
community level, the money is used on a budget basis. Otherwise, it will be forwarded to the
responsible (regional) institutions on the basis of an audited budget (see comments on point Il).

A nationwide law governing the details of the fee calculation is recommended. As templates,
various applicable laws in Central Europe could be used. The decisive factor is that the fees may
only be used for the construction and operation of water and waste water facilities.
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Taxes:

A certain surcharge on the waste water fee could be defined and also “earmarked” by the
Competent Authority. For example the amount of 5-10 EUR-Cents could be charged for a
consensus-based and 10-20 EUR-Cents for each discharge over 2,000 population equivalents of
unpurified waste water, regardless whether with or without permit).

For all industrial and commercial direct discharges, the same tax amounts are to be collected in
principle. With the “earmarked” money the “Macedonian Waste Water Ltd.” and the targeted
promotion construction of WWTP projects could be financed.

Inthe sense of an objective granting of subsidies, it is recommended to adopt a funding
guideline, for example according to a Central European model.

External Funding:

External subsidies for concrete plants, e.g. EU programs will facilitate the construction of sewer
systems and treatment facilities. Plant operation is to be covered by local and regional
waste water charges, except in special cases (state operating cost subsidies for less-favored rural
areas).

Personal development:

For the legally compliant and stable operation of waste water systems, well-trained and
committed personnel are crucial. Competent equipment operators also experience a significant
reduction in operating costs and extended equipment life. It is therefore recommended to have a
leaflet entitled "Requirement profiles for waste water plant personnel" (such as of the VSA®,
DWA> or OWAV>?) and regular training (such as within the framework of sewage and sewage
treatment plant neighbourhoods). An exchange program with countries that have successfully
practiced this for a longer time has proven to be helpful and cost-saving in setting up and
implementing such programs.

Needs-based development of the gradual strengthening the Macedonian waste water sector
up to the requirements of the EU - UWWD by means of a program for 30 years (2020-2050):

Depending on the successful but also less successful implementation (Collecting and treatment
of the waste water according to the UWWD especially from catchments with more than
15,000 inhabitants/inhabitants equal values, see point Il steps 1-5) an evaluation has to take
place regularly (at least every 10 years), if possible by an external professional competence.

On the basis of the evaluation results, the program must be adapted regularly to the prevailing
legal, technical and economic conditions.

Emissions limitation:

Permissible range/maximum effluent concentrations (in mg/l) in treated waste water (in each
case homogenized daily mixed water)

55 www.swisswaterpartnership.ch
56 https://en.dwa.de/en
57 www.oewav.at (web-site only available in german language)
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1.2

1.3

14

2.
2.1

Parameter Limit
pH-Value 6,5-8,5
BODs 15 mg O2/I
COD 60 mg O2/I
Ammonium-N 5 mg/| 8
Total-P 1,0 mg/l

Minimum efficiencies (in % of incoming load):

1. BODs at least 95%
2.CSB at least 85%
3. Total P by at least 90%

Maximum effluents (arithmetic mean of the daily weight of a year ‘x’ number of days of a year)
in the treated waste water:

1. BODs: ... to/year
2. COD: ... to/year
3. NHs-N: ... to/year
4. Total-P: ... to/year

Basic method provisions for the determination of the parameters according to 1.1 to 1.3:

The waste water parameters according to 1.1 are to be determined in each case on the basis of
a quantity-proportional, non-settled homogenized daily mixed sample.

Minimum efficiencies according to 1.2 and maximum effluent loads according to 1.3 refer to the
total amount of waste water treatment plant flowing into the waste water treatment plant
during the sampling period, as well as to the total volume of waste water constituents effluent
from the waste water treatment plant during the sampling period. Internal returns (e.g. from
sludge treatment) must not be included in the determination of the inflow contaminated load of
the untreated waste water.

If possible, the waste water sample for the determination of the inflow load should be taken
from the rake plant (without internal returns).

The effluent sample for determining the effluent load shall be taken from the effluent treatment
plant prior to discharge to the river ‘xy’.

In principle, analytical methods must comply with the specifications of the national regulations
(e.g. Rulebooks of the MOoEPP/MoAFWE/etc.), but also PAB-minimum standards. The
equivalence of alternative analytical methods must be demonstrated and documented in the
laboratory.

Self-monitoring/external monitoring of emission limits

Minimum number of samples (inflow/outflow) per study year as part of self-monitoring:

58 The emission value applies at a waste water temperature > 12°C in the biological stage. The waste water temperature of

1
1

2°C is considered to be undershot if the arithmetic mean of the waste water temperature of one day is not greater than
2°C. A continuous measurement is assumed.
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Parameter Sampling/year
pH-Value only inlet, 260 (or continuous)
BODs 12
COD 52%
TOC only inlet, 260 (or continuous)
NHa-N 5260
Total-P 5260

Summary listing of required data and parameters:

2.2. Minimum number of samples (inflow/outflow) per year by the external monitoring: 2

Inflow Outflow
Apperance Apperance
Colour Colour
Odor Odor
Inflow pH
pH Conductivity
Conductivity BODs
BODs CSB
COoD Total-N
Total-N Total-P
Total-P NHa-N
TOC
Chloride
Nitrate
Sulfate
Total solids
Temperature

Sampling shall be carried out by the laboratory performing the external inspection. In each case,
it is advisory to check whether the facilities for waste water sampling and preservation are
properly installed, maintained and operated. The result must be documented accordingly.

Documentation/Evident Stance and Transmission of Plant and Operating Data/Information

Requirements:

The laboratory and production data acquisition must be carried out in accordance with the
specifications of the Competent Authorities (CA’s). The data of the operating diary and, if
required, the plant-specific energy and waste data incl. the other relevant material flow data are
periodical (operating and laboratory data monthly up to the 10" of the following month, other
data on request annually) and digitally transmitted.

Specific inflow-side functional impairments (e.g. due to pH-values outside the standard ranges,
due to toxic emissions, due to incidents with indirect feeders, etc.) or improper operating

3 Measuring days are to be determined in consultation with the competent authorities in order to ensure the necessary
comparison with the results of the external inspection.
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conditions within the WWTP (e.g. due to the failure of system components, etc.) have to be

registered in each case in the field "remark" of the operating diary.

e Incase of occurring or foreseeable consensus transgressions and water hazards, the authority
must be informed immediately.

e  The waste water treatment plant must be kept up to date with updated stock plans. Through all
the channels of the system an updated channel plan is to be kept ready in the appropriate scale,

in which the pipe material, the diameter, flow direction and the altitude of the shaft soles are to

mark or indicate.

4. Qualitiy control:

e  For the purpose of consensual operation and consensual maintenance, the WWTP must always
employ a plant manager and a sufficient number of employees. The respective person is to be
made known to the water rights authority, personnel changes are to be announced immediately
to the authority. The WWTP manager must have successfully completed the basic keeper course
as well as at least one relevant further training course (e.g. laboratory course) of the
Austrian Water and Waste Water Management Association (OWAV) or equivalent training. It is
recommended that you complete the training with final examinations.

e  For a sufficient representation of the manager (including in the case of vacation and illness) is to
be provided.

e The entire waste water treatment plant must always be kept in working order. In particular,
technical systems and the measuring and control equipment must be regularly maintained in
accordance with the manufacturer's instructions. Specifically, a regular (at least annual) check
should be made if necessary to calibrate the sewerage facilities. Upon initial commissioning of
such facilities, a functional inspection shall be carried out by a civil engineer or an equivalent
authorized person. This test is to be confirmed by the executing agency with result and to be
evident for the authority's inspection.

4, Additional requirements:

. The storage and use of
chemicals (such as laboratory chemicals, precipitants) shall be in accordance with the applicable
chemical legislation.

. The avoidance, recycling and
disposal of the operational waste has to be carried out in accordance with the state of waste
and resource technology.
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AHEKC IX — NpecmeTtku no NM

As already mentioned in the main text a basic Programme of Measures has been put together (see
table 1, below). The total investments in the Vardar River Basin are almost EUR 300 million in the
period 2021-2026. Approximately EUR 200 million is invested in waste water measures, that are
strongly linked to the UWWTD (91/271/EEC, PAB Article 10.2.c.2). Almost EUR 100 million is invested
in drinking water (connected to the Drinking Water Directive, 98/83/EC or P[B Annex VI.A (iii)).
A summary of the results can be found in table 1; the investment costs per year per municipality are
in part I, containing the relevant data that are retrieved from
EuropeAid/136505/IH/SER/MK, August 2017.

Table 1. Summarized programme of measures in the Vardar River Basin 2021-2026

Measures Total costs Type of | POB Directive Directive

measure | Article name code
Construction of WWTP’s € 98.374.023 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
New WW-collection € 44.298.595 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
Renovation of WW-collection €55.187.983 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
Drinking water investments €98.297.806 | Basic Annex VI.A (iii) | DWD 98/83/EC
Total investments € 296.158.407

Source: EuropeAid/136505/IH/SER/MK project, August 2017

References
Eptisa (2016) Development of National Water Study; EuropeAid/136505/IH/SER/MK;
Institutional Development Report: Pre-DRAFT, 29 November 2016

Eptisa (2017) Development of National Water Study; EuropeAid/136505/IH/SER/MK;
Investment Programme for Water Supply and Waste Water, August 2017
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Annex XI, part 1

1.1 Construction of waste water treatment plants 2021-2026 in the Vardar River Basin
1.1 Construction of WWTP’s Total costs Type of measure PAB article Directive name Directive code
1.1.1 Construction of WWTP in Skopje € 67.600.000 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.1.2 Construction of WWTP in Veles €9.093.604 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.1.3 Construction of WWTP in Shtip €8.706.060 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.1.4 Construction of WWTP in Kavadartsi € 7.454.380 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.1.5 Construction of WWTP in Sveti Nikole € 4.203.401 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.1.6 Construction of WWTP in Zelenikovo € 1.316.578 | Basic Art.10.2.c.2 UWWTD 91/271/EEC

Total Vardar River Basin €98.374.023

1.2 New waste water collection 2021-2026 in the Vardar River Basin
1.2 New waste water collection Total costs Type of measure PAB article Directive name Directive code
1.2.1 New waste water collection in Bitola €7.972.907 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.2.2 New WW-collection in Gjorche Petrov € 587.362 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.2.3 New waste water collection in llinden €8.988.812 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.2.4 New WW-collection in Krivogashtani €1.131.512 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.2.5 New waste water collection in Kumanovo €16.521.040 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.2.6 New waste water collection in Lipkovo €5.786.210 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.2.7 New waste water collection in Lozovo €714.387 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.2.8 New WW-collection in M. Kamenitsa € 1.509.062 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.2.9 New WW-collection in Makedonski Brod € 40.000 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.2.10 New WW-collection in Sveti Nikole €459.941 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.2.11 New WW-collection in Skopje €587.362 | Basic Art.10.2.c.2 UWWTD 91/271/EEC

Total Vardar River Basin € 44.298.595
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13 Renovation of waste water collection 2021-2026 in the Vardar River Basin
1.3 Renovation of waste water collection Total costs Type of measure PAB article Directive name Directive code
1.3.1 Waste water collection renovation in Aerodrom € 1.083.744 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.2 Waste water collection renovation in Bitola € 4.854.962 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.3 Waste water collection renovation in Bogdantsi € 1.066.148 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
134 Waste water collection renovation in Brvenitsa € 688.949 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.5 Waste water collection renovation in Butel € 639.715 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.6 Waste water collection renovation in Centar € 663.634 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.7 Waste water collection renovation in Chair €976.262 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.8 Waste water collection renovation in Chashka € 256.776 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.9 Waste water collection renovation in Chucher - Sandevo €72.052 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.10 Waste water collection renovation in Delchevo € 797.599 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.11 Waste water collection renovation in Demir Hisar € 216.362 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.12 Waste water collection renovation in Demir Kapija € 379.724 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.13 Waste water collection renovation in Dojran €76.403 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.14 Waste water collection renovation in Dolneni € 468.144 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.15 Waste water collection renovation in Gazi Baba €1.048.946 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.16 Waste water collection renovation in Gevgelija €1.813.793 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.17 Waste water collection renovation in Gjorche Petrov €727.864 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.18 Waste water collection renovation in Gostivar €3.919.796 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.19 Waste water collection renovation in Gradsko €82.436 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.20 Waste water collection renovation in llinden €312.630 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.21 Waste water collection renovation in Jegunovtse € 200.356 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.22 Waste water collection renovation in Karposh €1.039.061 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.23 Waste water collection renovation in Kavadartsi €2.216.019 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.24 Waste water collection renovation in Kichevo €2.017.857 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.25 Waste water collection renovation in Kisela Voda €1.136.376 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.26 Waste water collection renovation in Kochani €2.173.637 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.27 Waste water collection renovation in Kratovo €906.187 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
287

YU 7?




1.3.28 Waste water collection renovation in Kriva Palanka €964.476 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.29 Waste water collection renovation in Krivogashtani € 304.164 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.30 Waste water collection renovation in Krushevo €447.101 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.31 Waste water collection renovation in Kumanovo € 2.328.857 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.32 Waste water collection renovation in Lozovo € 173.562 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.33 Waste water collection renovation in M. Kamenitsa €222.074 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.34 Waste water collection renovation in Makedonski Brod € 774.385 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.35 Waste water collection renovation in Negotino €1.214.669 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.36 Waste water collection renovation in Pehchevo €191.160 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.37 Waste water collection renovation in Petrovets € 35.393 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.38 Waste water collection renovation in Prilep €2.417.223 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.39 Waste water collection renovation in Probishtip €1.114.832 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.40 Waste water collection renovation in Rosoman €314.412 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.41 Waste water collection renovation in Saraj €1.947.124 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.42 Waste water collection renovation in Shtip €2.702.825 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.43 Waste water collection renovation in Shuto Orizari € 302.955 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.44 Waste water collection renovation in Sopishte € 63.468 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.45 Waste water collection renovation in Studenichani €1.339.416 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.46 Waste water collection renovation in Sveti Nikole €911.192 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.47 Waste water collection renovation in Tetovo € 2.645.745 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.48 Waste water collection renovation in Valandovo € 225.053 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.49 Waste water collection renovation in Veles € 1.409.852 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.50 Waste water collection renovation in Vinitsa € 1.132.459 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.51 Waste water collection renovation in Vrapchishte €178.787 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.52 Waste water collection renovation in Zelenikovo €201.719 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.53 Waste water collection renovation in Zhelino € 1.625.494 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
1.3.54 Waste water collection renovation in Zrnovtsi € 164.154 | Basic Art.10.2.c.2 UWWTD 91/271/EEC
Total Vardar River Basin €55.187.983
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1.4 Drinking water investments 2021-2026 in the Vardar River Basin

1.4 Drinking water investments Total costs Type of measure PAB article Directive name Directive code
1.4.1 Drinking water investments in Arachinovo €6.800.864 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.2 Drinking water investments in Berovo € 286.443 | Basic Annex VI part A (iii) DWD 98/83/EC
143 Drinking water investments in Bitola € 2.240.150 | Basic Annex VI part A (iii) DWD 98/83/EC
14.4 Drinking water investments in Bogdantsi € 192.134 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.5 Drinking water investments in Bogovinje €2.242.621 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.6 Drinking water investments in Brvenitsa €918.851 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.7 Drinking water investments in Chashka €510.828 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.8 Drinking water invest. in Cheshinovo - Obleshevo € 1.058.171 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.9 Drinking water invest. in Chucher - Sandevo €319.086 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.10 Drinking water investments in Delchevo €2.061.747 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.11 Drinking water investments in Demir Hisar €579.977 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.12 Drinking water investments in Demir Kapija €392.420 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.13 Drinking water investments in Dojran € 681.845 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.14 Drinking water investments in Dolneni € 1.299.490 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.15 Drinking water investments in Gevgelija € 1.240.702 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.16 Drinking water investments in Gostivar €1.770.267 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.17 Drinking water investments in Gradsko €222.141 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.18 Drinking water investments in Ilinden €1.380.001 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.19 Drinking water investments in Jegunovtse € 1.350.548 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.20 Drinking water investments in Karbintsi € 406.078 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.21 Drinking water investments in Kavadartsi € 1.540.442 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.22 Drinking water investments in Kichevo €3.309.266 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.23 Drinking water investments in Kochani €2.871.291 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.24 Drinking water investments in Konche € 393.329 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.25 Drinking water investments in Kratovo € 723.190 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.26 Drinking water investments in Kriva Palanka € 475.488 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.27 Drinking water investments in Krivogashtani €996.191 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.28 Drinking water investments in Krushevo € 456.146 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.29 Drinking water investments in Kumanovo €1.952.409 | Basic Annex VI part A (iii) DWD 98/83/EC
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1.4.30 Drinking water investments in Lipkovo €9.158.225 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.31 Drinking water investments in Lozovo € 184.133 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.32 Drinking water investments in M. Kamenitsa € 721.893 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.33 Drinking water investments in Makedonski Brod €363.177 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.34 Drinking water investments in Mogila €57.744 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.35 Drinking water investments in Negotino € 738.380 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.36 Drinking water investments in Novatsi € 478.488 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.37 Drinking water investments in Pehchevo €324.723 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.38 Drinking water investments in Petrovets € 176.896 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.39 Drinking water investments in Plasnitsa €79.091 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.40 Drinking water investments in Prilep € 2.235.028 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.41 Drinking water investments in Probishtip €567.791 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.42 Drinking water investments in Rankovtse € 838.910 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.43 Drinking water investments in Rosoman € 143.976 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.44 Drinking water investments in Shtip € 1.635.563 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.45 Drinking water investments in Sopishte € 104.341 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.46 Drinking water investments in Staro Nagorichane € 811.760 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.47 Drinking water investments in Studenichani €113.082 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.48 Drinking water investments in Sveti Nikole € 626.405 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.49 Drinking water investments in Teartse € 3.496.956 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.50 Drinking water investments in Tetovo €2.491.141 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.51 Drinking water investments in Valandovo € 5.045.300 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.52 Drinking water investments in Veles €2.982.884 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.53 Drinking water investments in Vinitsa € 2.540.227 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.54 Drinking water investments in Vrapchishte €3.173.172 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.55 Drinking water investments in Zelenikovo €973.623 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.56 Drinking water investments in Zhelino €10.144.319 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.57 Drinking water investments in Zrnovtsi €922.151 | Basic Annex VI part A (iii) DWD 98/83/EC
1.4.58 Drinking water investments in Skopje € 8.484.170 | Basic Annex VI part A (iii) DWD 98/83/EC
Total Vardar River Basin € 98.297.806

Source all tables: EuropeAid/136505/IH/SER/MK project, August 2017
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Annex IX, Part 2

WWTP Investments 2021-2027 — per municipality within the Vardar River Basin

Municipality P.E. 2021 2022 2023 2024 2025 2026 2027 Total phase 1
Karposh 699.770 € 67.600.000 € 67.600.000
Kumanovo 127.980 €4.122.852 €4.122.852
Veles 57.880 €9.093.604 €9.093.604
Shtip 54.515 € 8.706.060 € 8.706.060
Kavadartsi 44.032 € 7.454.380 € 7.454.380
Sveti Nikole 20.000 €4.203.401 €4.203.401
Zelenikovo 4.027 €1.316.578 €1.316.578
Vardar RB 1.008.204 €5.519.979 €9.093.604 € 8.706.060 € 75.054.380 €4.122.852 € 102.496.875
New Waste Water Collection Investments 2021-2027 — per municipality within the Vardar River Basin
Municipality 2021 2022 2023 2024 2025 2026 2027 Total phase 1
Bitola €7.972.907 €7.972.907
Bogovinje €4.577.223 €4.577.223
Brvenitsa €6.906.324 €6.906.324
Delchevo €1.863.872 €1.863.872
Gevgelija €2.547.219 €2.547.219
Gjorche Petrov € 587.362 €587.362
llinden €5.993.776 € 2.995.036 €8.988.812
Krivogashtani €1.131.512 €1.131.512
Kumanovo € 16.521.040 €16.521.040
Lipkovo €5.786.210 €5.786.210
Lozovo €714.387 €714.387
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M. Kamenitsa €1.509.062 €1.509.062
Makedonski Brod € 40.000 € 40.000
Petrovets €3.456.961 €3.456.961
Sveti Nikole €459.941 €459.941
Tetovo €8.912.207 €8.912.207
Skopje €587.362 €587.362
Vardar RB € 6.453.717 €1.174.724 € 40.000 € 23.021.637 € 13.608.517 € 28.263.806 € 72.562.401

Waste Water Collection — Renovation Investments 2021-2027 — per municipality within the Vardar River Basin

Municipality 2021 2022 2023 2024 2025 2026 2027 Total phase 1

Aerodrom € 60.208 €120.416 €180.624 €210.728 € 240.832 € 270.936 € 301.040 €1.384.784
Bitola €269.720 €539.440 € 809.160 €944.020 €1.078.881 €1.213.741 €1.348.601 €6.203.563
Bogdantsi €59.230 €118.461 €177.691 €207.307 €236.922 € 266.537 €296.152 €1.362.300
Brvenitsa €38.275 € 76.550 €114.825 €133.962 € 153.100 €172.237 €191.374 € 880.323
Butel € 35.540 €71.079 €106.619 €124.389 €142.159 €159.929 €177.698 €817.413
Centar € 36.869 €73.737 €110.606 €129.040 €147.474 € 165.908 €184.343 € 847.977
Chair €54.237 €108.474 €162.710 €189.829 €216.947 € 244.065 €271.184 €1.247.446
Chashka €14.265 €28.531 €42.796 €49.929 €57.061 €64.194 €71.326 € 328.102
Chucher - Sandevo €4.003 € 8.006 €12.009 €14.010 €16.011 €18.013 €20.014 €92.066
Delchevo €44.311 € 88.622 €132.933 € 155.089 €177.244 € 199.400 €221.555 €1.019.154
Demir Hisar €12.020 €24.040 € 36.060 €42.070 €48.081 €54.091 €60.101 €276.463
Demir Kapija €21.096 €42.192 € 63.287 €73.835 €84.383 €94.931 €105.479 € 485.203
Dojran € 4.245 € 8.489 €12.734 €14.856 €16.978 €19.101 €21.223 €97.626
Dolneni € 26.008 €52.016 €78.024 €91.028 €104.032 €117.036 € 130.040 €598.184
Gazi Baba €58.275 €116.550 €174.824 €203.962 € 233.099 € 262.236 €291.374 €1.340.320
Gevgelija € 100.766 €201.533 €302.299 €352.682 € 403.065 €453.448 €503.832 €2.317.625
Gjorche Petrov €40.437 €80.874 €121.311 €141.529 €161.747 € 181.966 €202.184 €930.048
Gostivar €217.766 €435.533 € 653.299 €762.183 € 871.066 €979.949 €1.088.832 €5.008.628
Gradsko € 4.580 €9.160 €13.739 €16.029 €18.319 €20.609 €22.899 € 105.335
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llinden €17.368 €34.737 €52.105 € 60.789 €69.473 € 78.158 € 86.842 €399.472
Jegunovtse €11.131 €22.262 €33.393 € 38.958 €44.523 € 50.089 € 55.654 € 256.010
Karposh €57.726 € 115.451 €173.177 € 202.040 € 230.902 € 259.765 € 288.628 €1.327.689
Kavadartsi €123.112 € 246.224 € 369.336 € 430.893 € 492.449 € 554.005 €615.561 € 2.831.580
Kichevo €112.103 € 224.206 € 336.310 €392.361 €448.413 €504.464 €560.516 €2.578.373
Kisela Voda €63.132 €126.264 € 189.396 €220.962 € 252.528 €284.094 € 315.660 €1.452.036
Kochani €120.758 € 241.515 €362.273 €422.652 € 483.030 €543.409 € 603.788 €2.777.425
Kratovo €50.344 € 100.687 € 151.031 €176.203 €201.375 €226.547 €251.718 €1.157.905
Kriva Palanka € 53.582 €107.164 € 160.746 € 187.537 €214.328 €241.119 € 267.910 €1.232.386
Krivogashtani € 16.898 € 33.796 €50.694 €59.143 €67.592 €76.041 € 84.489 € 388.653
Krushevo € 24.839 €49.678 €74.517 € 86.936 €99.356 €111.775 €124.195 €571.296
Kumanovo €72.828 € 145.656 €218.484 € 458.489 €698.493 € 734.907 €974.912 € 3.303.769
Lozovo €9.642 €19.285 € 28.927 € 33.748 € 38.569 €43.391 €48.212 €221.774
M. Kamenitsa €12.337 €24.675 €37.012 €43.181 € 49.350 €55.519 €61.687 €283.761
Makedonski Brod €43.021 € 86.043 €129.064 € 150.575 €172.086 € 193.596 € 215.107 € 989.492
Negotino €67.482 € 134.963 € 202.445 € 236.186 € 269.926 € 303.667 €337.408 € 1.552.077
Pehchevo € 10.620 €21.240 € 31.860 €37.170 €42.480 €47.790 €53.100 € 244.260
Petrovets € 1.966 €3.933 €5.899 €6.882 € 7.865 €8.848 €9.832 €45.225
Prilep € 134.290 € 268.580 € 402.870 €470.016 €537.161 € 604.306 €671.451 € 3.088.674
Probishtip €61.935 €123.870 € 185.805 €216.773 €247.741 €278.708 € 309.676 € 1.424.508
Rosoman €17.467 € 34.935 €52.402 €61.136 € 69.869 € 78.603 €87.337 € 401.749
Saraj €108.174 €216.347 €324.521 € 378.607 €432.694 € 486.781 € 540.868 € 2.487.992
Shtip € 150.157 €300.314 €450.471 € 525.549 € 600.628 €675.706 € 750.785 € 3.453.610
Shuto Orizari €16.831 €33.662 €50.492 € 58.908 €67.323 €75.739 €84.154 € 387.109
Sopishte €3.526 €7.052 €10.578 €12.341 €14.104 € 15.867 €17.630 € 81.098
Studenichani €74.412 €148.824 €223.236 €260.442 €297.648 €334.854 €372.060 €1.711.476
Sveti Nikole €50.622 € 101.244 € 151.865 €177.176 €202.487 €227.798 € 253.109 €1.164.301
Tetovo € 146.986 € 293.972 € 440.958 €514.450 €587.943 €661.436 €734.929 € 3.380.674
Valandovo €12.503 € 25.006 €37.509 €43.760 €50.012 € 56.263 €62.514 € 287.567
Veles €78.325 € 156.650 € 234,975 €274.138 €313.301 €352.463 €391.626 €1.801.478
Vinitsa €62.914 € 125.829 € 188.743 €220.200 € 251.658 € 283.115 €314.572 €1.447.031
Vrapchishte €9.933 € 19.865 €29.798 €34.764 €39.730 € 44.697 €49.663 €228.450
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Zelenikovo €11.207 €22.413 € 33.620 €39.223 €44.826 €50.430 € 56.033 € 257.752
Zhelino €90.305 €180.610 €270.916 €316.068 €361.221 €406.374 €451.526 €2.077.020
Zrnovtsi €9.120 € 18.239 €27.359 €31.919 €36.479 €41.038 €45.598 € 209.752
Vardar RB €3.009.447 €6.018.894 €9.028.337 € 10.736.652 € 12.444.964 € 13.949.689 € 15.658.001 € 70.845.984
Drinking Water Investments 2021-2027 — per municipality within the Vardar River Basin
Municipality 2021 2022 2023 2024 2025 2026 2027 Total costs
Arachinovo € 58.749 € 58.749 € 58.749 € 4.383.809 €58.749 €2.182.059 €78.332 €6.879.196
Berovo €45.228 €45.228 €45.228 €45.228 €45.228 €60.303 €60.303 € 346.746
Bitola €353.708 €353.708 €353.708 €353.708 € 353.708 €471.610 €471.610 €2.711.760
Bogdantsi €30.337 €30.337 €30.337 €30.337 €30.337 €40.449 €40.449 € 232.583
Bogovinje €154.046 €154.046 €154.046 €1.421.043 € 154.046 €205.394 € 205.394 €2.448.015
Brvenitsa €112.471 €112.471 €112.471 €112.471 € 319.005 € 149.962 € 149.962 €1.068.813
Chashka € 80.657 € 80.657 € 80.657 € 80.657 € 80.657 €107.543 € 107.543 €618.371
Cheshinovo - Obleshevo €56.182 €56.182 €56.182 € 758.534 €56.182 € 74.909 € 74.909 €1.133.080
Chucher - Sandevo €50.382 €50.382 €50.382 €50.382 €50.382 €67.176 €67.176 € 386.262
Delchevo €84.379 €1.239.449 € 84.379 € 456.656 €84.379 €112.505 €112.505 €2.174.252
Demir Hisar €213.561 €51.669 €142.517 €51.669 €51.669 €68.892 € 68.892 € 648.869
Demir Kapija €37.795 € 37.795 €190.847 € 37.795 € 37.795 €50.393 €50.393 €442.813
Dojran €50.887 €50.887 €50.887 €50.887 €410.448 €67.849 €67.849 €749.694
Dolneni €192.931 €270.525 €192.931 €192.931 €192.931 €257.241 €257.241 € 1.556.731
Gevgelija €92.785 €92.785 €92.785 € 745.848 €92.785 €123.714 €123.714 €1.364.416
Gostivar €239.974 € 490.405 € 239.974 €239.974 € 239.974 € 319.966 €1.854.391 € 3.624.658
Gradsko € 26.287 €81.944 € 26.287 € 26.287 € 26.287 €35.049 € 35.049 €257.190
llinden €92.353 €92.353 €92.353 €92.353 €92.353 €918.236 €123.137 €1.503.138
Jegunovtse €70.674 €70.674 €70.674 €973.620 €70.674 €94.232 €94.232 €1.444.780
Karbintsi € 56.926 € 56.926 € 56.926 €102.473 €56.926 €75.901 € 75.901 €481.979
Kavadartsi €136.972 €136.972 €136.972 € 809.925 €136.972 € 182.629 € 182.629 €1.723.071
Kichevo € 304.535 € 304.535 € 304.535 € 606.499 € 304.535 €1.484.627 € 406.047 €3.715.313
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Kochani € 135.370 € 135.370 € 135.370 € 135.370 €2.149.317 € 180.494 € 180.494 €3.051.785
Konche €41.535 €41.535 €41.535 €41.535 €41.535 € 185.654 € 55.380 € 448.709
Kratovo €114.188 €114.188 €114.188 €114.188 €114.188 € 152.250 € 152.250 € 875.440
Kriva Palanka €75.077 €75.077 €75.077 €75.077 €75.077 € 100.103 € 100.103 €575.591
Krivogashtani € 30.366 € 30.366 €61.744 € 30.366 € 802.861 €40.488 €40.488 € 1.036.679
Krushevo €39.511 €39.511 €39.511 €71.569 €39.511 €226.533 €52.682 € 508.828
Kumanovo € 308.275 € 308.275 € 308.275 € 308.275 € 308.275 €411.034 €411.034 €2.363.443
Lipkovo € 6.407.208 € 184.258 € 1.952.566 € 184.258 € 184.258 € 245.677 € 245.677 €9.403.902
Lozovo €20.206 €20.206 €20.206 €20.206 €76.367 €26.942 € 26.942 €211.075
Makedonska Kamenitsa €397.278 €37.229 €37.229 €37.229 €37.229 €175.699 € 49.639 €771.532
Makedonski Brod €45.139 €45.139 €45.139 €45.139 €122.436 €60.185 €60.185 €423.362
Mogila €4.107 €4.107 €4.107 €4.107 € 35.840 €5.476 €1.384.474 €1.442.218
Negotino €70.215 €70.215 €70.215 €70.215 €70.215 € 387.305 €93.620 € 832.000
Novatsi € 401.297 €9.426 €9.426 €9.426 €9.426 €39.487 €12.568 € 491.056
Pehchevo €31.053 € 159.107 €31.053 €31.053 €31.053 €41.404 € 286.639 €611.362
Petrovets €27.931 €27.931 €27.931 €27.931 €27.931 €37.241 € 1.564.379 €1.741.275
Plasnitsa €12.488 €12.488 €12.488 €12.488 €12.488 € 16.651 €48.127 €127.218
Prilep €231.618 €999.731 €231.618 €231.618 €231.618 € 308.825 €473.817 € 2.708.845
Probishtip €54.479 €54.479 €277.236 €54.479 €54.479 €72.639 €72.639 € 640.430
Rankovtse €75.226 € 250.544 €75.226 € 262.387 €75.226 € 100.301 € 100.301 €939.211
Rosoman €22.733 €22.733 €22.733 €22.733 €22.733 €30.311 €243.573 € 387.549
Shtip €173.912 €173.912 €173.912 €173.912 € 708.033 €231.882 €231.882 € 1.867.445
Sopishte €16.475 €16.475 €16.475 €16.475 €16.475 €21.966 €21.966 € 126.307
Staro Nagorichane €79.814 €79.814 € 233.405 €79.814 €232.494 € 106.419 € 106.419 €918.179
Studenichani €17.855 €17.855 €17.855 €17.855 €17.855 € 23.807 € 23.807 € 136.889
Sveti Nikole € 98.906 € 98.906 € 98.906 € 98.906 € 98.906 €131.875 € 131.875 € 758.280
Teartse € 155.129 € 155.129 € 155.129 € 155.129 € 155.129 €2.721.311 € 206.839 €3.703.795
Tetovo € 393.338 € 393.338 € 393.338 € 393.338 € 393.338 €524.451 €944.111 € 3.435.252
Valandovo €22.731 €3.278.454 €22.731 € 1.668.345 €22.731 €30.308 €30.308 €5.075.608
Veles €676.671 € 158.413 €1.619.757 € 158.413 € 158.413 €211.217 €211.217 €3.194.101
Vinitsa €1.870.894 € 125.500 € 125.500 € 125.500 € 125.500 €167.333 €167.333 €2.707.560
Vrapchishte € 545.699 € 139.674 € 139.674 € 139.674 € 139.674 €2.068.777 € 186.232 € 3.359.404
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Zelenikovo € 44.533 € 44.533 € 44.533 € 44.533 €736.114 €59.377 € 1.425.852 €2.399.475
Zhelino €85.179 €85.179 € 3.564.504 €85.179 €6.210.706 €113.572 € 113.572 € 10.257.891
Zrnovtsi €18.414 €18.414 € 440.190 €18.414 €402.167 € 24.552 € 24.552 €946.703
Skopje €1.314.531 €1.314.531 €1.314.531 €1.314.531 €1.473.338 €1.752.708 €2.569.110 €11.053.280
Vardar RB € 16.603.221 €12.662.743 € 14.579.163 €17.904.777 € 18.360.983 € 18.186.919 € 16.759.771 € 115.057.577
Source of all figures: EuropeAid/136505/IH/SER/MK project, August 2017
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14. KoHTaKT uHpopmaumun

The Water Department within the Ministry of Environment and Physical Planning (in cooperation with
the Hydrometerologic Institute within the MoAFWE) was responsible for the preparation of the Vardar
River Basin Management Plan. The development was carried out under participation of various
stakeholders including the Twinning Project MK 13 IPA EN 01 16 (from Austria, Lithuania and the
Netherlands).

More information can be retrieved at the Department for Public Communications
(infoeko@moepp.gov.mk).
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enlargement/sites/near/files/pdf/the former yugoslav republic of macedonia/ipa/2015/20120212-
sop-environment-climate-action after-ipa-committee.pdf

llijoski, Z. et al., (2011): Approach in preparation of groundwater vulnerability maps in
Republic of Macedonia. In Sawicki, J.M. & Weinerowska-Bords, K. (Eds.): Technical Progress in Sanitary
Engineering, Gdansk, 2011.

Jovanovski, M. (2009): Hydrogeological survey of groundwater in Macedonia. Report, GTZ-Project.
University of Ss. Cyril and Methodius, Faculty of Civil Engineering in Skopje, Department of Geotechnics.

Citied from: Regional Strategy for Sustainable Hydropower in the Western Balkans; EuropeAid/131160/C/SER/MULTI/3C (Draft
Version)

Regulation for Classification of Water. The Official Gazette of the Republic of Macedonia N° 18-99
CIS Guidance Document N° 3 Analysis of Pressures and Impacts

“Official Gazette of the Republic of Macedonia” N° 53/05, 81/05, 24/07, 159/08, 83/09, 48/10, 124/10 and 51/11. See Annex on
“Legislation for Strategic Environmental Assessment in Macedonia”

In the case of the Prespa Lake Watershed Management Plan (2011), a Prespa Lake Watershed Management Council
has been especially established for plan development and implementation. The members of the council
represented all important interests of the public, such as municipalities, Natural Parks institutions, NGOs, Ministry
staff, water users (associations) and research/academic institutes.

During the mission of April 30" to May 4" the RTA and STE Pieter JONGEJANS met with several donor
organizations: GIZ, RRD Standing Working Group, World Bank and NGO CCC They provided useful information (on
general level) about ongoing and future projects and programmes that will be relevant for strategic planning, i.e.
the VRBMP. Therefore it is recommended to consult these (and other) organizations when gathering input for the
plan and the SEA.

Twinning project: MK 13 IPA EN 01 16

This project is funded by the European Union

Macedonian Law on Waters, Article 92
Environmental Objectives for groundwaters
(1) The groundwaters shall be managed in a manner that:
1) avoids deterioration of their quantitative and chemical status;

2) decreases the significant and continuous growing trend, the significant and long-term growing trend of concentration of
polluting material in waters resulting from human activities;
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3) ensures a balance between the abstraction and recharging of groundwaters; and

4) achieves good quantitative and chemical status of groundwaters taking into consideration the special conditions
determined for protection zones foreseen by Articles 96, 97, 98, 99, 100, 101, 102 and 103 of this Law.

(2) The state administrative body responsible for carrying out the activities in the field of environment shall be obliged to
determine each significant and continuous growing trend of concentration of polluting material, the groups of pollutants or
pollution indicators that are determined in the bodies or the groups of bodies of groundwaters at risk, as well as to define
the benchmark which shall serve as a reference status indicating the trend of the status change referred to in
Paragraph (1) point (2) of this Article.

(3) The Government of the Republic of Macedonia, on a proposal of the minister heading the state administrative body
responsible for carrying out the activities in the field of environment, shall prescribe the groundwaters qualification.

(4) The classification of the status of the groundwaters bodies shall be determined according to its quantitative status and
chemical status.

(5) The quantitative status of groundwaters shall be determined through the regime at groundwaters level.

(6) The chemical status of groundwaters shall be classified taking into consideration the conductivity and concentrations of
pollutants.

(7) The regulation referred to in Paragraph (3) of this Article shall prescribe the following:

- the method, the parameters, as well as the manner of assessing and determining the good or weak quantitative status of
groundwaters;

- the method, the parameters, as well as the manner of assessing and determining the good or poor chemical status of
groundwaters;

- the quality standards for groundwaters;

- the determination of the decreasing and the significant and long-term growing trend of concentration of polluting material
in waters resulting from human activities, as well as the determination of the benchmark which serves as a reference
status indicating the trend of restitution referred to in Paragraph (1) point (2) of this Article;

- the method and the manner of determining the limit values for pollutants of groundwaters and pollution indications; and

- the method and the manner of determining the significant and sustained upward trend of concentration of polluting
material and determining the benchmark which serves as a reference status indicating the trend of status reversal referred
to in Paragraph (2) of this Article.

(8) The regulation referred to in Paragraph (3) of this Article shall also determine the manner of determining the limit values for
pollutants, the groups of pollutants and the pollution indicators that are determined in the bodies or the groups of bodies of
groundwaters at risk, as well as the list of pollutants and their indicators.

(9) Based on the regulation referred to in Paragraph (3) of this Article and the Program of Measures referred to in Article 74 of
this Law, the riven basin management plan, for each groundwater body in the basin, shall determine
Environmental Objectives for that water body and the deadline for achieving a good status and a plan of measures for each
groundwater body.

(10) The deadline for achieving the Environmental Objectives for groundwaters that flow into the Protected Areas proclaimed as
such in accordance with the Law on Protection of Nature should be harmonized with the deadlines for achievement of
environmental standards resulting from the regulations in accordance with the Law on Protection of Nature.

LOOK OUT: it is very important that measures to implement ‘prevent and limit’ measures to the full
extent. The basic measures required for the PJB cover many aspects of this already. It is recommended
to put emphasis on this group of measures as soon as possible.
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LOOK OUT: For groundwater, implementation of basic measures is an important way to implement the
‘prevent and limit’ objectives, as this is the “first line of defence and therefore very important.

Macedonian Law on Waters, Article 73
Program of Measures for achievement of Environmental Objectives

(1) For the purpose of achieving the Environmental Objectives determined by the plans for River Basin management in
accordance with this Law, the Government of the Republic of Macedonia, on proposal of the minister heading the state
administrative body responsible for carrying out the activities in the field of environment, for each river basin area on the
territory of the Republic of Macedonia, determined in Article 7 of this Law, shall adopt a Program of Measures for
Achievement of Environmental Objectives (hereinafter: Program of Measures).

(2) The financial plan for implementation of the anticipated measures and activities shall be an integral part of the
Program of Measures. The economic analysis referred to in Article 66 Paragraph (4) point (6) of this Law shall be taken into
consideration when preparing the financial plan.

(3) The Program of Measures shall contain the basic measures referred to in Article 74 of this Law, and if needed, the additional
measures that should be taken in the relevant river basin for the purpose of achieving the determined
Environmental Objectives.

(4) The state administrative body responsible for carrying out the activities in the field of environment shall be responsible for
preparation of the Program of Measures.

(5) The minister heading the state administrative body responsible for carrying out the activities in the field of environment shall
in detail prescribe the content and manner of preparation of the Program of Measures covering individually the measures
for surface waters and groundwaters, including the Protected Areas, the detailed content of the basic and additional
measures determined in accordance with Article 74 of this Law and the conditions for their application, as well as the
measures that should be taken if the Environmental Objectives for the relevant water body have not been achieved.

(6) The Program of Measures shall be updated at least every six years and the new or altered measures shall become
operational by their introduction.
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