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Hacrosmusat o6o6maBamny 3a 2015 r. mokman e u3rorBeH mo [leiiHoct A5 B paMKuTe Ha
[Tpoekr ,,CnemHu MEpKH 3a BBH3CTAHOBSBAHE WM JIBJITOCPOYHO OIA3BaHE Ha KpaiOpekHaTta
naryHa ,,AranacoBcko eszepo‘ (LIFE1I1 NAT/BG/000262), w3nbeiaHsBaH oT bbiarapcka
@®onpanus buopazHooOpa3ue B MPATHBOPCTBO € bBBITapckoTo IpyKecTBO 3a 3aliuTa Ha

HNTULUTE U ,,YepHOMOpCcKH comHuLu ™ AJl.

ABTOPHU:

1. nou. a-p 'ama I'eueBa — 00oOmaBaHe HAa METOIMKHUTE 3a XUAPOXHUMUYCH,
XHIPOJIOTHYEH M XWUAPOOHMOJIOTHYCH MOHHUTOPMHI M Ha paboTHaTa mporpama 10

M3IBJIHCHUETO Ha 3aJIaHUETO, BKJ. IpaduiuTe 3a npodoHabupaHe, aHanu3 U oOpaboTKa Ha

JAaHHUTE.

2. noi. 1-p Jlerennna benknHoBa — (PUTOIIAHKTOH;

3. nou. n-p Emwunus BapagunoBa — ngpHHA MakpoOesrpbOHayHa dayHa
(Makp03000€HTOC);

4. Crosin MuxoB — pubHa ¢ayHa;
S. I'eopru I'to3eneB — GU3NKOXUMHUS, €KCIIEPTHA TIOMOII IIpU MPoOOHaOUpaHusiTa

1 KOHCYJITAllUU.
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1. BnLBeaenue

HacrosimusT gokinan uMa 3a [eid Ja MPEICTaBH PEe3yATaTd OT XHUIAPOOUOIOTHUHUS
MOHHUTOPHHT, NpoBeaeH npe3 2015 r., kakTo W 1a 0000UIM JaHHUTE 3a ChCTOSHUETO Ha
JlaryHara 3a mepuoj oT 3 TOANHM.

[IpencraBenu ca v IpenopbKH OTHOCHO HAOII0IaBaHUTE MYHKTOBE U (PU3NKOXUMHUYHH
MoKa3aTe, KakTo W HeOOXOIMMOCT OT TOJy4aBaHE Ha JIaHHH 3a TapaMeTpH, KOWTO ca
MIPHUETH 32 CHIIECTBEHH OT IJICJHA TOYKA ONTHMAaJHA OLIEHKA Ha ChCTOSHHETO U MPOIICCUTE B
ATaHacoOBCKO €3€po.

Bopenmsr dakrop 3a ATaHACBCKO €3€p0 € MEXaHW3MBT Ha COJIOJOOMB U OOMEHBT C
MOpPCKa H CJIaJIKa BOJa.

3a 5naryHuTe € XapaKTepHa eCTeCTBeHa BapuaOMIHOCT BBB Bpemeto. [Ipes 2015 r.
BCJIC/ICTBHE HA BTOKA Ha CIIQJIKK BOIU (aTMOC(EpHH BaJIe)KU)Ta3u BapUaOMIIHOCT CE U3pa3H
KaTO CHJICH €KOJIOTHYEH CTPEC, ONpEeNsI3a XapakTepa Ha ChOOIIecTBara.

[Topanu ropen3OpoeHUTE KIFOYOBU (HDAaKTOPH 33 €3ePOTO, CUUTAME Y€ YCTAHOBSBAHETO
Ha TUMOBO-crielupuyunnute pedepentaun ycnous (cbrimacio PJIB, Awnekc Il 1.3) He ¢
BB3MOKHO M TIPH TOBa CIEMU(PUIHO BOJIHO TSIIO Cie[Ba Ja ce m3bepaT HabOp OT BOJCIIU

MCTPUKHU 3a OLICHKA U OIITUMAJICH JHUAIIAa30H 34 OCHOBHUTC (i)I/ISI/IKOXI/IMI/ILIHI/I napameTpu.
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2. lean, niiaHUPAHU JeHHOCTH M €KHUII 32 U3IIbJIHEHUE

OcHOBHa 1Lie71 Ha HACTOSILMAT JOKJIAJ € J1a CE OLEHU EKOJOTMYHOTO ChCTOSIHHE Ha
ATaHacoBCcKO e3epo choOpa3HO u3uckBaHusATa Ha PJIB, ¢ ¢dokyc BbpXy OHONIOrMYHUTE
enemeHTH 3a kadectBo (BEK), kouTo BkiIrOYBAT (PUTOIIIAHKTOH, MAaKpPO300OCHTOC M PHOH
npe3 2015 r. Twit kato nmpe3 npeaxoguure 2 ronuaun BEK makpodutn He 6e Bb3MOXKHO 12
ObJe olleHEeH, TOW Oe IuTaHupaH 3a oocneasane npe3 2016 r.

Karo mnoakpensimy eleMEHTH ca OLEHEHH U HSIKOM OCHOBHU (DU3MKOXUMHYHU
MoKasareiy (KaTo TeMIeparypa, KUCJIopo 1, OHOTeHH | Jp.).

[lo-nony ca n30poeHM HU3BBPILIEHUTE JEHHOCTH CBIJIACHO €TallUTe HA HACTOSILOTO
3aJlaHue.

v’ Jleiinoctu o Bpeme Ha Etam 1. Ilnanupane Ha TEpEHHM U3CIIEABAHUSL.

Heiinoct 1. ExunbT 1o 3ajaHUeTo MIaHUpPa U3BHPILIBAHETO HA TEPEHHH U3CIICIBAHUS
Cb0OOpa3HO TONYYEHUTE pe3ylNTaTH U u3BOAM OT nokimana mpe3 2014 r. Ilepuonure 3a
npoboHabupane 0sixa OpraHM3UPaHM TaKa, ye J1a ChBIAJAAT C JATUTE OT MPEIXO0HATa FOJMHA

C Oo1JIC r[o-z[o6pa CpaBHHUMOCT Ha PE3YyJITATUTC.

v' Jleiitnoctu 1o Bpeme Ha Etamn I1. Tepennu uscieaBanus U 00paboTKa Ha TaHHU.
OneHka.

HeiiHoct 2. U3BbpiieHu OsxaTepeHHU MH3CIEIBAaHUS C €)1  OINpeJeNisHe Ha
€KOJIOTUYHOTO ChCTOSHHE Ha ,,ATaHACOBCKO €3€pO°‘, BKJIFOYBAILM TPUOHOIOTUYHU €IEMEHTH
3a KauecTBO, KOUTO ce u3ucknar oT PamkoBa [Iupekxtuna 3a Boau 2000/60/EC u Hapenba Ne
H-4 ot 14.09.2012 r. 3a xapakTepu3upaHe Ha MOBbPXHOCTHUTE BOJM ((UTOMIAHKTOH, IbHHA
MakpobOe3rpbOHauHa (ayHa u pubHa (ayHa), KAKTO M OCHOBHU (PU3MKOXMMUYHM MOKA3aTeIH.

Heitnoct 3. OmpesiesieH € eKOJOTHYHUS MOTEHIMA Ha 6a3a Ha MPOBEJCHUTE TEPEHHU
MPOYYBaHUS KbM MOMEHTA U Ha 06a3a 00paboTeHuTe Npodu 3a aHANIN3.

Heiinoct 4. OntumusupaHa Oe paMkaTa Ha HEOOXOJUMUST IO-HATAThIIEH
MOHUTOPUHI Ha ,, ATaHAaCOBCKO €3epo C Orjel YCTaHOBABaHE Ha OJaronpusiTeH
MPUPOJIO3ALIUTEH CTATyC U €(PEKTH OT IPOSKTHUTE KOHCEPBALMOHHU JIEHHOCTH.

HeiinocT 5. Mzroreen ¢ ®unanen O6o6masan Joknazn 3a 2015 r.

[Topagu KOMIUIEKCHMSI XapakTep Ha 3aJaHueTo € c(popMHpaH €KHUIl OT E€KCIEpTH,

CIICUAJIMCTH B PA3JIMYHHU O6J'IaCTI/I, CBbp3aH C CKOJIOTMYHOTO CBCTOSIHHUC Ha
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e3epa.OCHOBHUAT KU M3ITBIHABAN 3a7adara € cienuusr: 1-p ['ana ['eueBa(o6o0maBane Ha
METOJIMKUTE 33 XHJIPOXUMHUYCH, XHUJPOJIOTHYEH M XHUAPOOMOJIOTMYEH MOHHUTOPUHI M Ha
paboTHaTa mporpaMa Mo M3MbJIHEHUETO Ha 3aJaHUeTO, BKI. rpaduuute 3a npobonabupane,
aHanu3 W o0pabotka Ha pnanHute; BEK wmakpodutn), n-p Jerenuna benkuHoBa
(buromnankron), a-p Emunus BapagunoBa (Mmakpo3oobentoc), CrosH MuxoB (pubHa
¢dayna), I'eopru I'to3eneB (HU3MKOXHUMUS, CKCIIEPTHA IMOMOI MPH NPOOOHAOHUpAHUSITA U

KOHCYJITAIUH).

Exunpr Omarogapu Ha JIusina KocroBcka (PbkoBOIUTEN MPOCKT

,,CIIEIIHA MEpPKH 32 BBH3CTAHOBSBAHE M JBJITOCPOYHO ONa3BaHEe HA KpalOpekHaTa JaryHa

(1113

,,ATaHaCOBCKO €3€Cpo )321 OKa3aHaTa IMOJAKPCIIa IIpu pa60TaTa Ha CKHUIIA.
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3. MeToau 3a npoGoHa0upaHe M AHAJIU3, NYHKTOBE 32 MOHUTOPHHT

3.1. MeToau 3a npo0oHA0UpaHe U aHAIU3

Duszuxoxumusn

Munumannara dectora Ha npobonabupane mo P/IB e Bemubxk Ha 3 mecena 3a pH,
TEMIIepaTypa, KUCIOPOJCH PEKUM M COJEHOCT. EXumbT € mpoboHabupan BOJHH MpoOH 3a
(DUBUKOXMMUYHHM aHAIM3W S IBTU B epuoaa mapT— oktoMmBpu 2015 r. [Tpu n3mepBanusTa Ha
(U3MKOXUMHUYHUTE MMapaMeTpuca CIIa3eHU CTaHaapTuTe, nocoueHu B Tadn. 1. [Tapamerpure
pH, eneKkTponpoBOIMMOCT, TEMIepaTypa U pa3TBOPEH KHUCIOPOA/HACHUIIAHE C KUCIOPOJ ca
uamepenn insituc Multi 3410 SET B TetraCON 952-3 (WTW).Bcuuku Ouorenn (NOs-N,
NO,-N, o611 N, P-PO4) ca usmepenu B mabopatopuu yciaosus Ha pHotoFlex STD (WTW) B

ChbOTBETCTBUC C ITIOCOUCHUTEC MCIKAYHAPOAHHN CTaHAAPTU (aHaJII/ITI/I‘lHI/I MeTO,I[I/I).

Du3uKoxumuuen aHaau3 Ha 600HU npPoou

I'panuna na

No Meton
IMoxka3arenun OTKPHMBAaHe HA
/CTangaprt
MeToIa
1. Onpenenste Ha akTuBHa peakius (pH) BJIC ISO 10523 0,00
2. OrmpenensiHe Ha €IEKTPONPOBOAUMOCT (LS cm™) BJIC EN 27888 0,2
3 Omnpenensiae Ha pa3TBopeH kucinopo/Hacumane bJIC EN ISO 0,02
" ¢ kucaopox (mg 1')/(%) 5814

4. OmnpenensiHe Ha HUTpUTEH a30T (mgl™) EN 26777 0,002
5. OmnpexemsiHe Ha HuTpaTeH a30T (mgl™) ISO 7890-1 0,2

EN ISO 11905- 0,5
6. OmpenensHe Ha 06wy asor (mgl™) 1
7. Onpenemsite Ha oprodocdara(mgl™) EN ISO 6878 0,01

Tabn. 1. OcHOBHU (PU3MKOXUMHUYHH MTApaMEeTPH U CTaHIapTH.

DumonnanKmon
[TpobGoHabupaHeTo € U3BBPIICHO IBYKPATHO B Ieproja M. roHU — M. tosm 2015 r. Tlpu
EKOJIOTMYHATa OIlEHKa W WHTEpIpeTalis Ha JaHHWUTE 33 (DUTOIUTAHKTOH € W3IO0JI3BaHa

MeTOMKa ¢ 30paHu ocHOBHU MeTpuku (benkunosa u ap., 2013).
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MexkayHapoaIHHU CTAHAAPTH
OCHOBHUTE MEXTyHAPOJAHU CTAaHJAPTH, CBbP3aHU C (PUTOIIIAHKTOHA ca:

A. IIpoOGonaOupane Ha (UTOIVIAHKTOHA W NpejABapuTeJHa o00pabdoTka Ha

npoonre:
- ENISO 5667-1:2006/AC:2007 Waterquality - Sampling -

Part 1: Guidance on the design of sampling programmes and sampling
techniques (ISO 5667-1:2006). (PpkoBOACTBO 3a JaM3aliH HA HpPOTpaMU 3a
B3€MaHe Ha MPOOW M TEXHHUKH 32 B3€MaHe Ha IPoOH);

- EN I1SO 5667-3:2003/AC:2007 Water quality - Sampling -
Part3: Guidance on the preservation and handling of water samples (1ISO
5667-3:2003). (PHKOBOACTBO 3a KOHCEpPBHpPAaHE M ChXpaHSIBAHE HA BOJHU
npoon).

b. JIabopaTropHa 00padoTKAa HA NPOOUTE U AHAJIM3H:

— EN 15204:2006 Waterquality- Guidance standard on the

enumeration of phytoplankton using inverted microscopy (Utermahl

technique). (Ctanaapt 3a u30posiBaHe Ha (PUTOIJIAHKTOHA Ype3 M3IOJI3BaHE HA
WHBEPTEH MUKPOCKOI (METO Ha Y TepMbOI);

— ISO 10260:1992 Water quality - Measurement of biochemical
parameters - Spectrometric determination of the chlorophyll A concentration.
(M3mepBaHe Ha OHOXUMHUYHHU mapaMeTpu - CIEeKTPOMETPUYHO OMNpeIeNisTHe Ha
KOHIICHTpALUsITA Ha XJIOPOHUIT ).

OcHOBHH METPUKHU 3a (l)PITOHJIaHKTOH

A. TakcoHOMHMYEH ChLCTAB Ha GuTONJIAHKTOHA

- OmnpenensiHe Ha oO0wmUTEe TIpynu (UTOIUIAHKTOH (EKCIpeceH
TaKCOHOMUYCH aHaJ’II/B). HuBo Ha TakCOHOMHYHO ACTCPMUHHUPAHE CIIOPC/
Catalan Index (Agencia Catalana de 1'Aigua, 2003) = Bomopacnos I'pynos
Unpnexc (BI'N);

— HpI/IC’bCTBI/IC Ha TOKCUYHH BHA0BC (LII/IaHO6aKTCpI/II/I OT pOAOBCTEC
Microcystis, Aphanizomenon, Cylindrospermopsis).

B.00niane Ha TAKCOHUTE:

- Croinoct Ha BI'U;
— [IponienT Ha OMooOema Ha IMAHOOAKTEPHHTE CIPSMO OO

6mnoobem (% Cyanobacteria);
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- OtHocuTenHO 00mKe Ha oTaenuTe Bogopaciu (% Ha 6moodema
Ha COTBETHHSI OTJIEN OT 00IIKs 6M000eM Ha (PUTOIIIAHKTOHA).

B. buomaca Ha QUTONIAHKTOHA:

— 0611 6uoobem (pecn. buomaca) mo Utermohl (B mm3/1);
— »LBdTeK” HA PUTOIUIAHKTOHA - Karo Omoodbem (B mm3/l) u
WHTEH3UBHOCT Ha ,,I1bTeka” (0T I 10 V crenen);
— Xuopodun a (8 pg I™) mo 1SO 10260.
ITpo3paunoct o Cekku (SD) He Ou Morja na ce u3Mepu NMPEACTABUTEIHO MOPaaH

HHUCKOTO BOJHO HUBO (<] m Makc. 1ba004YnHa).

/lvnna makpooesepvonauna ghayna

Crbupanero Ha 1bHHA O€3rphOHAYHA (hayHa B ATAaHACOBCKO €3ep0 O€ OCHIIECCTBEHO B
paMKHUTE Ha BETCTAllMOHHUS IEPUOJ, Ipe3 JAToTo (Kpas Ha Mecen ronu)Ha 2015 r., B
yCJIOBHATA HAa BHCOKH TEMIlEpaTypu Ha Bb3ayxa. [IpoyuBaHeTo Ha Makpo3ooOeHToca Oe

M3BBPIICHO B TPUTE MPECTABUTEIIHH ITYHKTA 32 HAOJIIOICHNE KAKTO CIIeBA:

IIynkr 1. B CeBepen connuk (baceitn TonOyxuH, ceBepna uact), Ha 1100 m
oTcrosHue oT Gapuepara Ha mbTs (N 42°34'16,4"; E 27°28'04,4").

Hynkr 3. B I0xen conuuk, cpenty ykputue Ha PUOCB (42°31'42,4"; E 27°28'24,1").

IMynkr 4. [To nutro3 Ha A3mak aepe, mocoka c. Pyaauk (N 42°34'44,9"; E 27°29'38,0").

Metoau 3a npoGoHadupane

CoOupanero Ha OEHTOCHHTE MpoOU Oe ChOOpPa3eHO ChC CTAHAAPTUIUPAHHUS METO]
BJIC EN ISO 10870 :2012. KauecTBo Ha BojaTa. YKazaHus 3a U300p Ha METOJU U CIIOCOOU 3a
B3eMaHe Ha MpoOU 3a MPHUKPENeHn MakpoOe3rpbOHaunu B nipecHu Boau (ISO10870 : 2012) -
Water quality - Guidelines for the selection of sampling methods and devices for benthic
macroinvertebrates in fresh waters (ISO 10870:2012).

[onxoabT mpu mpoOoHabupaHe cieqBallie aJanTHPAaHUs 3a OBITapCKUTE YCIOBHUS
BapHaHT Ha opuruHamHus Mmyntuxabutaren meton (Cheshmedjiev et al., 2011). MetoasT e
HOpMHpaH B OBJrapckoro 3akoHozaarenctBo B Hapenda H-4 or 14.09.2012 r. 3a
XapakTepU3UpaHe Ha TMOBBPXHOCTHUTE BOAU, ChOTBETHO B [Ipwinoxkenune 6, buonornunu

€JIEMEHTH 3a Ka4yecTo, IbHHA Oe3rpbOHauHa (ayHa.
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3a ;ma ce rapaHTHpa TNPEICTABHTEIHOCT Ha HW3BajKaTa, MPH IMPOBEACHOTO IOJECBO
u3cienBane 0sixa chbOpaHu MPoOM OT BCHUKHA MUKpPOXaOWUTaTH B PAMKHTE HAa BCEKH MPOYYBAH
nyHKT. [Ipo6oHaOupaneTo 6¢ OCHIIECTBEHO ¢ MOMOINTA Ha XUAPOOMOIOTHYHO KEeMmue ¢ Abra
npbkKa (pasmep Ha pamkara 0.25 x 0.25 m, paszmep Ha oTBopHTe Ha Mpexkara 500 um). C nen
CHIIOCTABHMOCT Ha JAHHHTE, PE3YITATUTE O5Xa IPECH3UMCICHH KbM CIMHMIA Iuiom| — 1 M2,
Ha mscTo 6sxa MOMBIHEHU MOJIEBU XUAPOOHOIOTUYHHM MPOTOKOIH, ChIbPXKAIIM MMOAPOOHA
uHboOpMalMsa 33 XapaKTEPUCTHKUTE W CHeUM(UKHATE HAa IMYyHKTa 3a mpobonabupane. B
MPOTOKOJIAa OsXa OTPa3eHU BCUYKH HAOJIOACHUS, UMAIY OTHOIICHHE KBbM IO-HATAThIIHATA
OLICHKA Ha EKOJIOTUYHOTO ChCTOSHUE Ha JICHTHYHOTO BOJIHO TSUIO.

Tepennata o0pabOTKa ¥ ChXPAaHEHHUETO Ha CHOpAaHUTE OCHTOCOJIOTMYHH IpoOu Oe
M3BBPILIEHO CIIOPE]] M3UCKBAHUATA HA CTAHIAPTUTE:

BJIC EN ISO 5667-1:2007 KauectBo Ha Bojara. Bzemane Ha npoba. Yact 1:
PwkoBOACTBO 32 pazpaboTBaHe Ha MPOTrpamMH U TEXHHUKHU 3a B3emaHe Ha mpobu (ISO 5667-
1:2006) - Water quality - Sampling - Part 1: Guidance on the design of sampling programmes
and sampling techniques (ISO 5667-1:2006).
BJIC EN ISO 5667-3:2012 KavectBo Ha Bojaara. Bzemane Ha mpoba. Yacr 3:

PBKOBOJICTBO 3a KOHCEpPBHpaAHE U MOArOTOBKa Ha BogHuTe mpodu (ISO 5667-3:2012) Water
quality - Sampling - Part 3: Preservation and handling of water samples (ISO 5667-3:2012).
benroconornunusaTr marepuan Oe ¢ukcupan Ha TepeH B 70% alKoxoJieH pas3TBOp.
Tepennure mnpoOGoHabupaHus  Osxa CbHOOpPA3eHU C KOHKPETHUTE CHEeUU(UYHH, B T.4.
KJIMMAaTUYHU YCIIOBMS, CHCTOSTHHME M JIOCTBIIHOCT JI0 BOJO€Ma, KaKTO U B CHOTBETCTBHE C
MMOCOYEHUTE TEXHHYECKH W3HUCKBAaHUS TIPH CTPUKTHO CHOJIOJAaBaHE Ha MEpKHUTE 3a
0€301acHOCT.

IIpodonadupane Ha MaKp03000eHTOC

[Tpo6onabupaneto Ha ITyHkT 1 6€ U3BBpIIEHO OT 0KOJIO 10 METPOB HAJUTBKEH OTKPUT
y4acTbK, TpPU BHIUMO OTAPBIIBaHE HA JHUTOpPATHATA WBHUIA M U3MECTBaHE W Ha OKOJIO 2-3
MeTpa HaBbTpe. JIBHOTO ce XxapakTepusupaiie ¢ OTHOCHTEIIHO XOMOTE€HEH AbHEH CyOcTpar,
JOMUHHUPAH OT TUHECT ISCHK M TUHS U CAlpOIeN, OT KOUTO Os1xa chOpaHu 8§ OEHTOCHH MPOOH.
OcrananuTe /Be MpexHu OEHTOCEH MaTepuasl 0sixa CbOpaHU TJIaBHO OT OOpacTBaHMA OT U
MEXIy KpalOpekHaTta BHCIIAa BOJHA pacTUTeNHOCT. BoaHata mNOBBPXHOCT —ce
XapaKTepu3upaiie ¢ BUCOKa MBTHOCT, BBITHOBU JIBIKCHHS, KOUTO Ca TPEANOCTaBKa 3a I0-

BHCOKa acpalus Ha cpcaara. HOK&?;&TGJ'ICTBO 3a TOBa € BHCOKAaTa CTOMHOCT Ha KHCJIIOPOJHOTO
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http://www.bds-bg.org/standard/?national_standard_id=83602

HacHUIllaHe, 0TYeTeHO Ha oOcnenBanust MyHKT — 107,3. JlanHUTE OT (GPU3UKO-XUMUYHHS aHATHU3
Ha BOJIUTE PETUCTPUpaxa 3aBUIICHN CTOMHOCTU Ha OMOTEHHU.

Ha mynkr 3 nuncBa nurtopanHa 30Ha. lIpobara Oe chOpaHa OT pasMoONIOKCHH B
CbCEJICTBO OTKPUTH BOJHU OaceiiHu c angurupanu OperoBe. OOciensan 6e pailoH ¢
IBJDKUHA OKOJIO 5- 7 M. B cbeTaBa Ha mpoyuBaHUs IbHEH CcyOCTpaT ITOMUHHUpAIIIE Carporen 1
TUHEeCT IsIcChK. Ha IMIYHKTa JHUIICBAIIC 3aCCHYCHOCT, Ha6HIOIIaBaX3 C€ AaKTHUBHU BbBJIHOBU
MpoIecH, BOAHATA MOBBPXHOCT O€ C XapaKTepeHa OIBETCHOCT M 3alleHBaHE. 3aMEepeHHTE
(U3UKO-XMMHUYHU TIapaMeTpU C€a CXOAHM C T€3U, PETUCTPUPAHU Ha MyHKT 1. YcioBusita Ha
cpelata ce XapakTepu3upaxa C BHCOKAa TeMmIepaTypa Ha Bojara, ajkaiaHo PH, Bucoko
KHCJIOPOJAHO HACUIIIAHE U EIIEKTPOIIPOBOIUMOCT.

[IynkTt 4 ce ornuyaBaiie ¢ MO-I'bCTH M TUITBTHU OOpACTBAHMS HA JIMTOPAJIIHATA 30HA B
CpaBHEHHUE C IpeIxoJHaTa roJMHA, YCTAHOBEHO O¢ HajluuuMe Ha MOTOINEHA PACTUTEIHOCT U
HecTaOuJieH IbHEH cyOcTpaT B JMTOpaia - YCJIOBHUSA, OTpaHMYaBalll BB3MOXKHOCTTA 3a
cbOupaHe Ha OCHTOC B MO-TOJISIM ydacThK. IIyHKTBT ce XapakTepusupaiie ¢ MHOrooOpas3eH
cy0cTpaT, ChCTaBEH OT IOTONEHAa PACTUTEIHOCT, TUHECT ISICHK, TUHS M JpeOHU KaMbHH.
Boanara noBbpxHOCT 6€ MBTHA, C XapaKTEPHO 3alleHBaHE.

3amepeHuTe Ha MYHKT 4 CTOMHOCTH Ha (U3UKO-XMMHUYHUTE MapaMeTpHu Cbh3/1aBatr
ycioBus , hopmupainu cinabdo conena (0.6 mpoMuia), aKajiHa cpelia, C perUCTPUPAHH BHCOKA
TeMIlepaTypa Ha BOJaTa, I[O-HUCKO KHCIOPOJHO  ChIbpPXKAHHE, HACUTEHOCT U
€JIIeKPONPOBOAUMOCT ¥ TpuOnam3utTenHo 40 MbTH MO HUCKA EIEKTPONPOBOAMMOCT, B
CpaBHEHHE C OCTaHAJINUTE MPOYYBaHHW MyHKTOBe. OTueTeHH OsiXa MPEBUIIEHH CTOWHOCTU Ha

OuoreHu.

MeToau 32 OlleHKA HA €KOJIOTHYHOTO CHCTOSIHUE N0 MAKPO3000€HTOC.
[Topagu paznuyHaTa COJIEHOCT Ha BOJaTa B M3CJEIBAHUTE MYHKTOBE ca MpuUJIaraHu
Ha0Op OT METPHKH, XapaKTepH3UpallH KaKTO claaku (B ciiyBas ¢ MyHKT 4 — ciiabo COJICHH),
Taka ¥ KpailOpexHu MOpcKkU Boau. 1o To3u Ha4yWH, 3a OIIEHKAa HAa €KOJOTUYHOTO CHCTOSTHUE
Ha M3CJeIBAaHUTE TyHKTOBE OT ATAaHACOBCKO €3€pO Ca U3IMOJI3BAHU CIECAHUTE METPUKH:
. OO0y Opoit TakCOHU
3a oleHKa Ha EKOJOTMYHHUS CTaTyC 4Ype3 IMokaszaTens ,,00m Opoil TakcoHW” Ha

MMPOYYBAHUTC BOJHHU TCJIa CC HU3IIOJI3BA CKaJla 3a CTOAIIN BOJU.
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Exonornuno OO011 Opo¥t TAKCOHHU TTO
ChCTOSTHHE/TTOTCHITHAIT MaKpo3000€HTOC

Ymepeno/Ymepen

Jlommo/JIom

Ckauna 3a OIleHKa Ha €KOJIOTHYHOTO ChCTOSTHHUE 1O OOIIHs OpOil TAKCOHH.

o BU, agantupan ¢ kopekius 3a 6aBHOTEYAIH BOJIU
B nHacrosmoTo mpoy4yBaHe € M3IMOJI3BAaH BapuaHTa Ha Anantupadn buotnden WHnekc
(bN) (mo Clabby & Bowman,1979; Clabby, 1989), npu koiiTo € mpuioxeHa KOPEKIus 3a
0aBHOTEYAIIM BOJIH.
[Ipu ompenensHeT0O HAa EKOJOTHYHOTO CHCTOSHHE/TIOTEHIHAT —Ce M3II0JI3BA

pa3pabotenara exkcriepumerTanHa EQR ckana

Exomornyno
CHCTOSIHUE/TIOTEHII AT
MH. 106po/ MH. 106Bp

Ho6po/1o0bp

Ymepeno/Ymepen

Jlomro/JIomn

MHuoro j10110/MHOTO0 JIOII

Cucrema 3a eKOJIOTHYHA OIIEHKA Ha e3epa/s30Bupu mo bU.

. WNupekc 3a BHIOBO pasHooOpasme - Shanon-Wiever Diversity index u
cpToBeTHUTE My rpanudHu EQR croiinoctu, nerepmunnpanu no Hapenba H-4 ot 14.09.2012

I'. 3@ XapaKTCPU3npaHe Ha MOBBbPXHOCTHUTEC BOJAHU, IO CUCTEMATA 3a CKOJIOTHYHA OIICHKAa Ha
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KpaiiOpexxau Mopcku Boau. OreHkaTa € choOpa3eHa ¢ mpeoOsagaBamiys THI CyOcTpaT, Ha

4yusATO 06a3a ca pa3pabOTeHN HOPMATUBHO PErJIaMEHTHPAHU CKAJIH.

e AMBIuM-AMBI

CroitHocTUTE Ha J1BaTa MHJAEKCA ca M3YUCIICHU C IpOorpaMHusi mpoAykT ambi v 5.0 -
AMBI: AZTI MARINE BIOTIC INDEX (AZTI-Tecnalia, www.azti.es). [Ipu kankymamusta
Ha WHJIEKCUTE, 32 KOPEKTHO OTYUTAHE B MPOTPAMHHS IMPOIYKT Ca BHBEICHU TPAHHMYHUTE
croiiHocti Ha EQR, B choTBercTBHE ¢ paspaboreHata ckama mo Hapemnba Ne H-4/
14.09.2012r. 3a xapaxkTepu3upaHe Ha MOBBPXHOCTHU BOAU. Bb3 OCHOBa Ha W3MOJI3BaHUTE
METPUKH € OMNpPEIEeTICHO EKOJOTHYHOTO CBHCTOSIHME Ha BOJHOTO Ts0. B 3aBUCHMOCT OT
COJICHOCTTA Ha BOJaTa Ha ChOTBETHUS MPOYYBAH MYHKT O€ JaJieHa pa3jinyHa TeXKECT Ha eAHa
WM Jpyra MeTpuKka nmpu (GopmupaHe Ha KpaiiHaTa OICHKA Ha eKOJIOTHYHUS cratyc. [1o To3n
Ha4YMH Ha NYHKT 4 Bozxeuw ca buornunus unaexc u OOuus Opoil TAKCOHH, @ HA OCTaHAIIUTE
JIBa TMPYHKTA OMpenessiia posis umar unaekcute Shanon-Wiever Diversity index , AMBI u
M-AMBI .

W3BeneHnTE OIECHKM Ca CPaBHGHUW C TOJIYYCHHTE Mpe3 MPEAXOAHHTE MPOyYBAHU
neproau. HampaBeH € cpaBHUTENICH aHAIM3 HAa pPa3HOOOpa3HMeTo Ha JbHHATa QayHa Hu
CBhCTOSSHUETO Ha BOAHOTO TSUIO MO Makpo3000€HTOC Mpe3 TpUTe TOAMHH Ha MpPOYyYBaHE.
AHanu3upaHd ca TPOMEHHUTE, KOUTO HACTHIBAT B MAaKpPO3000CHTOCHHTE CHOOIIECTBA B
pe3yiTaT Ha W3MEHCHHUATA, PETHMCTPUPAHM BBHB BOJIHATA EKOCHCTEMAa, B TOBA YHCIIO
MPEBUIICHW CTOMHOCTH Ha OWOTeHW, pa3IM4usl B COJCHOCTTA, XHUAPOMOP(OIOTHIHU

0CO0EHOCTH U (I)I/I3I/IKO'XI/IMI/I‘IHI/I IMapaMCTpHu Ha Ccpelarta.

Pubna ¢payna

bsxa mnpobonabpanu 9 mOyHKTa 32  MOHUTOPUHI Ha  HMXTHOdayHaTa
(®ur.1).ChiecTByBaIIMTE EBPONEHCKU CTAHIAPTH 38 MOHUTOPUHT HA PHOHHU TOMYJIAllHH ca
HENPUIOXKHUMU 3a YCIOBUATa Ha ATaHACOBCKOTO €3epo Hille Ob/ie U3MOI3BaH METO/I, KOHTO €
peaIokeH oT MuxoB npu MoHMTOpHHTa B nepuoga 1999 — 2000 r., kKakTo M yCHEemHO
npunoxer npe3 2013-2014 r.

ChrioacHO TO3M METOJ C€ H3ION3BAaT MAaJKH JIeXalld TbHHU MpPEeXU (payuiia) ¢
JUaMEThp Ha OKOTO MO-MaJbK OT 3 MM, ¢ NMOKpPUBHA Iuioul okosno 1 kB.M. Te3u mpexu ce

3aJlaraT ¢ ra3eHe, KaTo BPEMETO 3a eKCHo3uuusa € Mexay 2-10 MUHyTH, IO TO3M Ha4MH ce
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opOpMAT TpPaHCEKTH, KaTo MpexuTe ce 3amaraT mpe3 10-15 m. Cnex ToBa ce B3uMma
CpeAHOAPUTMETUYHUS Opoii puOH YIOBEHH Ha €MHHIIA TUIOIIL.

Haii-noOpuss MOMEHT 3a OLIEHKa Ha MOMNYJallMMTE € Kpas Ha JISITOTO: aBrycT -
CeNTEeMBpHU, KOTaTo MIIAJUTE Beue ca JOCTAThYHO TOJIEMH 3a yJaBsSHE WJIM paHHA MPOJIET:
anpui — Mal, Ipeau J1a € 3aroyHall Pa3MHOKUTEIHUAT CE30H.

3a olLleHKa Ha €KOJIOTMYHO CHCTOSIHHE WJIM MOTEHIMal ¢ pubHa (hayHa B MPEXOIHHU
BOJIM, BCE OIlle HsAMa pa3paboTeHu M BbBeAeHH MeToau B buarapus. [lopaau tazu mpuynna
npe3 2013 r. 6e pa3paboTeHa ckaja 3a OIleHKa CIIeIIMAIHO 32 ATaHACOBCKO €3epo 0azupaHa Ha

JaHHUTEC OT MPEAXOJHUA MOHHUTOPHHT .

Humezpupana oyenKka Ha eKOIOZUYHOMO CHCMOAHUE

Bogema ponst mpu ompenensHe Ha OOMOTO €KOJOTHYHOTO cherostHue (Tabm. 2)
urpast OuosnorumuHute einemeHTH 3a kadectBo (BEK), mokato xumpomopdonorusra wu
¢dusukoxumMusTa UMatT noakpersiio 3aavenue (B 2000/60/EC, Hapen6a Nel 3a MOHUTOPUHT

Ha Bojaute, Hapenoa H-4).

Exosioru4yno
IIBeTen Ko Onucanue
CbCTOSIHHE
MHuoro 100po CUH buonornuno pedepeHTHH (HEMTOBIUSHN) YCIOBUSI.
Ho6po 3eJIeH Exocucremara mokasBa cia0u U3MEHEHHUS OT
pedepeHTHUTE YCIOBHUS U JIECHO OU Morja jJa ce
Bb3CTaHOBHU.
YMepeno KBJIT Cpennu mo cuina aHTPONOTE€HHU BB3JAEHCTBUSA
(3aMBpcsBaHE U JIp.) BBPXY €KOCHCTEMATA.
Jlomo OpaHKEB Herpagupaina ekocucrema, TMpeACTaBeHa OT
BHJIOBO O€THM OPTaHU3MOBH CHOOIIECTBA.
MHoro oo _I HanbnHo nerpanupana ekocucrema.

Tabn. 2. Exonoruuno ceerosiaue mo PIIB 2000/60/EC (3B, Hapen6a Ne 13).

3.2. IlyHKkTOBE32a MOHUTOPUHT

EXumbT OT ekcrepTH 3aelHO ¢ MPEICTaBUTENN Ha MPOEKT ,,CoiTa Ha JKUBOTA™, TIpe3
2013 . u30pa 4 myHKTa 32 MOHUTOPUHT Ha OWOJIOTUYHHUTE €JIEMEHTH 3a Ka4eCTBO (KaKTO U
¢uzukoxuMuuHu Mokazatenu). [lo oTHomenue Ha pubOHaTa QayHa Q(UIUKOXUMHUHHUTE
napameTpu 0sixa MpoOOHAOpaHU W HAKOJIKO JOMBIHUTEIHU IYHKTa, BbB BpPb3Ka C TSAXHATa

CHCL[I/I(I)I/IKa n HeO6XO,Z[I/IMOCTTa OT IMO-T'oJIsIMa I1IJI0II 3a U3CJICABAHC.
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Tpu OT MyHKTOBETE ca Pa3MoJIOKEHU B caMaTa JiaryHa, a YeTBBPTHUSAT € IPU BIMBAHETO
Ha peka A3Maka, KOATO €IUHCTBEHA OT BJIMBALLUTE CE€ PEKU € C IOCTOSHEH OTTOK U
Npe/CTaBIIsiBa Hail-3HAUMMHS TPUTOK Ha ciagka Bojga (Pur. 1). Ceiio Taka ycTHETO Ha
pekara ¢ kog BG2SE00061MS0029 e o6ext Ha MoauTopuHr ot bJIYP.

Bb3 ocnHoBa Ha mnpenopbka ot [okmama ot 2013 r., Ilynkr Ne2 ornmagHa ot
MoHuTOpHHra 3a nepuoga 2014-2018 r., Tei kato € MHoro Osm3o no Ilynkr 1, karo
YCIIOPEIHO C€ YBEIMYM YecToTara Ha mpoboHabupane. Ta3u npenopbka O0e TICHO 0OBBp3aHa
¢ @II, Tl kaTo T0o3u BEK € Hail-nuHaMHu4YeH U moka3Ba cxoAaHu pe3ynTaTtu npu [IyHkT 1 u 2.

Iyukr 1. B Cesepen comnuk (baceitn TonbOyxun, ceBepna yact), Ha 1100 m
oTcrosHue ot 6apuepara Ha mbTs (N 42°34'16,4"; E 27°28'04,4").

Hynkr 3.B IOsken connuk, cpenty ykputue Ha PUOCB(42°31'42,4"; E 27°28'24,1").

Iynkr 4.]{o uuro3 Ha A3Mak aepe, nocoka c. Pyaauk (N 42°34'44,9"; E27°29'38,0").
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21°2938°E, 42'3444 N

27°28'24 1°E, 42°31'424'N

NMpo6oHabupaxe pubn 2014

CrosH Muxos

Nerenpa
@ Mrowuy ¢ nonynaLyuu Ha kaekasko nonve
7 Toukn

oo TpakcekTn 2014 r

A3gASA T T ENOY

@ur. 1. Pasnonoxxenne Ha M30paHUTE MMYHKTOBE 32 MOHUTOPHHT. J{o1Ty: TyHKTOBE 3a

MOHHUTOPHHT Ha UXTHO(ayHaTa.
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4. Pe3yJaTaTH OT NPOBeJeHHUs] MOHUTOPUHT

4.1. OcHoBHH pu3ukoxumunynu nokasareau([puioxenne 1)

CroitHocTuTe Ha HAOIIOAABAaHUTE OCHOBHU (PU3MKOMUYHU TOKa3aTeNd 3a Mepuoja
MapT-okToMBpH 2015 1. ca mpeacraBenu Ha Tabu. 3.

KaxTo n B npeaxognure ase ronuHu, CeBepeH COJIHHUK CE XapaKTepU3HMpa C ajaKaaHO
pH npu makcumym ot moutu 9npe3 M. anpui. M 3a myHkra, pasmnonoxkeH B FOxxeH coaHHK ca
XapaKTepHH 3aBUIICHU HUBA Ha pH.

HuBata Ha pa3TBOpeHUs KUCIOPOJ (CHOTB. HACUTEHOCT C KHUCIOPOH) HWIIIOCTpUpAT
n00po checTosiHKME KaTto B FOXeH COJMHUK W Ipe3 Ta3u rofuHa Te ca no-Hucku.Crensa ga ce
oTOeNeku, 4e mpe3 eceHHoTo mpoboHabupane B IIyHkr 3 u 4 ca oTueTeHW OJIM3KHU JIO
MHUHHMAJTHHTE IPEIOPHUNTEIHN HUBA HA KHCIOPO/ 33 COICHOBOIHU PUOH B TOILTH BOIH.

[Tpe3 2015 r. 3a pa3nuka OT NPEAXOAHUTE TOAUHH, TPOBOJUMOCTTA M COJICHOCTTA ca
cxonauu B CeBepeH u tOxeH conHuk. CosleHOCTTa B 1s1aTa JIaryHa B IIEpUOJia MapT-10JIu € 10
30%o, KOETO OrpeIens €3epOTO KaTo CPETHO COJICHO.

[To Guorennu ycioBus mpe3 2015 r.ce HaOmoaBa MoONOKUTENEH epeKT OT BTOKA Ha
CIaJKi BOJM B HAYaJoTO Ha roauHara. Bwrpekun ye BCeBepeH COTHUK TPaJULIMOHHO
HUTPUTHHUS U aMOHHUEBUAA30T, U (hocdaTuTe ca ¢ Mo-BUCOKU HUBA, HUTPUTHHS a30T € 2 IIbTH,
pecniektTuBHO (ocharure 3 MHTUNO-HUCKUA. AMOHHMEBUAT a30T mpe3 2014 r. e Oun Han
rpaHHIlaTa Ha omnpenenseMoct, Aokaro npe3 2015 r. cpennara konueHtpauus B ITyHkr 1 e
0,326 mg L™ Cunra ce, ue ifonnsupanara hopma Ha amomsika, T.e. N-NHye Ge3Bpemna, HO
npu Bucoko pH m TemmepaTypa ce yBennuaBa Jejla Ha TOKCMYHATa HeHOHM3HMpaHa ¢Gopma
(NHs). B Ta3u Bpb3Kka 3a MOpcKa cpefia KaTo Oe3BpezieH ce npuema auanaszoHa Ha N—NHzot
0,02 o 0,4 mg Lt HutparHusaT a3oT € moja rpaHuiara Ha ONpPENEIEIeMOCT, HO B Kpas Ha
BEreTal[MOHHUS CE30H Ce PEerucTpUpa eJMHUYHA BUCOKa CTOWHOCT B HOKEH CONHUK.

®ocparure umar cxoaHu HUBa B CeBepeH coyHUK U [1yHKT 4.

AHaIM3BT Ha JNaHHWUTE 32 (DU3MKOXMMUYHUTE IOKA3aTeIH W B JOMBIHUTEITHHUTE &

nyHkTa ([Ipunoxenue 1) u npe3 Ta3u roauHa mokassa kuciopojeH aepunut B [Tynkr 11.

KpuTtnuHo BUCOKO HUBO HA aMOHHEB a30T € YCTaHOBEHO MPE3 M. CENTEMBPH B OaceiiHa

na Tonbyxus 1l (>1.5 mg L), B 06X0QHHAT KaHaT CHINO Ca PErHCTPHPAHH 3aBHIICHHS IO

'5mgL?
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OTHOIIICHWE Ha HHUTpaTeH a30T mpe3 mposerra (3.3-3.8 mg L'lsanazt), dbochatu wu
oprodocdarn (1.34; 3.07 mg L uzroxk).

Bb3 ocHoBa Ha manHute 3a nepuona 2013-2015 r., cuntame ye € Bb3MOXKHO Ja ca
HAJIMIE CE30HHM (IyKTyanun Ha OWOTCHHWTE INPU B3aUMOJCHCTBUETO HA BOJaTa CbhC
CeIMMEHTUTE. BeposTHO TO3u 0OMEH MPOTHYA B Kpasi Ha JIATOTO-HAYaJIOTO HAa €CEHTa KaTo ce
CTUMYJIMpa OT IMO-HUCKHUTC BOAHHU HUBA U BUCOKUTC TCMIICpATYpPH. TvH KaTO aMOHSIK U Apyru
dopmu Ha azor u Qochop Morar ma ce OCBOOOKIABAT OT CEAUMEHTHTE, MPEIMOphYBAME

aHanu3 Ha cequMeHTH oT CeBepeH u KOxkeH CoHuK.
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Pa3Ts. N - N — N —

T oC H 02 Hacutrenoct C (mS Coaenoctr NO?2 NO3 NH4 (Pr;]POL“_
P (mgL ¢ 02 (%) cm-1) %o (mgL- (mgL- (mgL- 1) g
MYHKT  Mecell -1) 1) 1) 1)

MapT 10 876 14.79 129 12450 69 0078 <0.10 005  0.29
anpui 123 896 12.27 112.2 11360 63 0099 <0.10 014 0.5

FOHH 243 851 859 103.4 24700 151 0105 <02 056 085

1 FOIIH 208 841 8.6 107.3 49000 307 0152 021 074 054
S‘ET 216 841 858 97.3 60300 402 0167 <02 014 032
cpesHo 19.6 861 10.46 109.84 31562 19.84  0.12 w0326 043

Mapt 10.1 857 961 91.2 9870 57 0043 <02 006 <0.05
anpui 121 868 987 91.8 10750 6 0043 <02 006 <005

[OHH 246 835  7.54 91.1 18720 10.7 0056 <0.10 010  0.09

3 FOITH 298 856  7.56 100.3 40800 27 0049 <0.10 013 0.8
gf(‘;T 178 826  5.87 59 52000 337 0128 109 009 <0.05
cperno  18.88 848  8.09 86.68 26428 16.62  0.064 o 0.088 H.IL

MapT 9.7 779 701 66.1 1025 04 0043 <02 029  0.33
anpu 104 786  7.62 67.3 1135 05 0047 <02 032 013

FOHH 221 803  6.48 68.7 1345 06 0048 <0.10 <002  0.76

4 FOITH 287  8.00 6.3 80.9 1238 06 0051 <02 011 067
f)f(‘;T 137 746  5.04 463 1269 04 0038 <02 010 0.79
cperno 1692  7.828  6.49 65.86 1202.4 05 0.045 w0205 0536

Tabn. 3. CToiftHOCTH Ha (PU3UKOXUMUYHHUTE MTOKA3ATENN 32 OCHOBHUTE 3 MyHKTa HA HaOmoaeHue (corit. dwur. 1) 3a 2015T.
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4.2. ®utonaankroH(Ipunoxkenue 2-1; 2-2; 2-3)

Hynkr 1

AHAJIOTUYHO Ha MPEeIXOAHUTE TOANHH, rpe3 2015r. ycTanoBUXMe MalbK Opoii BUIIOBE
(11, 14), xaTo BUIOBOTO OOrarcTBo Oele pa3mperesieH0 caMO MEXIy TPU TaKCOHOMUYHH
rpynu: 3enenu, Kpembunun u Cunbosenenu Bojopaciu (Ilpunoxkenue 2-1). B cpemara Ha
JATOTO KBM TAX ce no0aBuxa ¢ mo eauH mnpeacraButen JunHoduroBum m KpunrtoduroBu
Bonopaciu. Ilpu nBere mpoOGoHaOupaHMs OT IOHM M IOJHM YCTAHOBUXME NMHUKOIUIAHKTOHHA
nuanobakrepus (d<1,5um), Chlorella minutissima, Chlamydomonas sp., Oocystis parva,
Oocystis sp., Achnanthes sp., Cocconeis placentula u Nitzschia closterium. Cobiure BugoBe
dopmupaxa o0nrKa Ha (PUTOIIAHKTOHA M B TIPEAXOIHUTE JIBE TOAUHU Ha u3cneaBane. OCBeH
Tax npe3 2015r. xoHcratupaxmMe M HOBU BujoBe 3a IIyHKT 1, KaTo HSAKOJIKO BHAA
Cunposzenenn (Merismopedia punctata, Phormidium chlorinum, Pseudanabaena minima),
3enenn  (Closteriopsis  acicularis, Monoraphidium  griffithii, M. arcuatum) wu
Kpunropurororo Bomopacio Chroomonas coerulea. Tsxunoro pa3sutue B Ilynkr 1 Gerre
W3HCHAJBAIO0 Ha QoHa Ha TakcoHOMHYHUTe cruchim ot 2013r. m 2014r., TBHH Karo
MOCOYCHHUTE BUJOBE ca TUMUYHO clnaakoBogHu. [losBaTta M B CeBepeH COJIHUK MOXKE Ja Cce
00sICHU ¢ JIBa TTHU MO-HHUCKaTa cpefHa coneHoct 3a 2015r. - 19,8 %o (Tabxa. 3), B cpaBHEeHUE
¢ 2013r. u 2014r. (crotBeTHO 43,6%0 U 44,5%0) 11 HABIM3aHETO UM OT IIYHKTA MpH p. A3Maka.
[Tonmxenarta coneroct Ha CeBepeH coiHuUK mpe3 2015r. e mpeamocTaBka 3a MpeHAcsIHEe Ha
ciaakoBoAHU BU0BE OT IIyHKT 4. I30poeHuTe BUOBE ca OYEBHIHO €BPUXAIMHHU, ThIl KaTO
TE€ ca YCTaHOBEHM M 1O KpaiiOpexxuero Ha UepHo Mope, Ipu chroctaBuMa cosnenoct (Cardus,
2012). Te3u BumoBe He ce pa3BuBaxa B CEBEpEeH CONHHUK B MPEAXOAHUTE TOJUHH, MOPAaU
Oapuepara Ha coJsieBusi ctpec oT Haa 40%o.

ITo otHOmIEeHNe Ha 6uoobema mpe3 2015r. cpeanoce3onHaTa croiHocT ot 0,7 mm?|™
CBUJIETEJICTBA 3a M0-CcJab0 KOJIMYECTBEHO pa3BUTHE Ha (UTOIUIAaHKTOHA B CeBepeH COIHUK
(ITpunosxenue 2-2). B cpaBHeHHE ¢ TPEIXOAHNATE JBE TOJUHE OMO0OEMBT € pasmpeesieH 1Mo-
pPaBHOMEPHO MO TAKCOHOMHYHU IPYIU U HSIMa BUAOBE B ChCTOsHUE Ha 1bdTex. [Ipe3 2014r.

31
17), a npes

CpEeIHOCE30HHATa CTOMHOCT Ha Omoobema e Hanx 10 mpru mo-roisma (10,7 mm
2013 1. Hax 20 meTH mo-rossma (17,8 mm?>.1™). OcroBHata gact o Groobema ce dopmupare
OT TNHKOIUIAHKTOHHU BHUJIOBE, KOUTO Mpe3 Ienus JerTeH nepuoj naBaxa Haa 50% ot
o6uoobema. MHoro xapaktepHu Osxa W WHTeH3UBHUTE IbGTEkH oT | u Il cTrenen Ha Te3m

MUKOIJIAHKTOHHKUTE BHUOBE U HAKOM ApeOHu 3eneru Bogopacau kato Chlorella minutissima,
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Oocystis parva, Pyramimonas nanella. Toa noka3Ba oilie BeIHBK, Y€ OCHOBHO COJICBHST
ctpec (mag 40,0 %o) wu3BEkIA MNUKOIUIAHKTOHHUTE BHJIOBE KAaTO JOMHHAHTH BbHB
(UTOIUTAHKTOHHOTO CHOOIIIECTBO.

CpaBHHUTENHUAT aHaIW3 Ha pesynrature 3a [lyHkT 1 mpe3 TpuTe TOAMHM Ha
W3CIIC/IBAHE MTOKa3a:

BbB Bpb3Ka ¢hC 3HAUUTEIIHO MOHMKEHATa cojieHOCT B CeBepeH conHuk mpe3 2015 r.,
ot ITynkt 1 HaBns30Xa BUIOBE, KOUTO Ca THIIMYHU OOWTATEIHM Ha CIIAJAKOBOJHUTE OaceiHH,
HO Ca OYEBUIHO CBPUXATMHHU;

[ToHmkaBaHETO HA COJICHOCTTAa C€ OTpa3u OJArONpHUSITHO BBPXY CHOOIIECTBOTO Ha
(UTOIIAHKTOHA, KaTO JIOBEJE JIO IMO-CJIa00 KOJWYSCTBEHO pa3BHUTHE, JHUICA HA IBPTEKHA H

IMO-paBHOMCPHO Pa3lpCaACIICHUC Ha 61oobeMa 10 TAKCOHOMHYHU TpyIu.

IIynkr 3

Hoxato nipe3 2013 u 2014 ronuau mpoBOAMMOCTTA U cojieHOCcTTa B HOeH CoJHUK ca
npUOIU3UTENHO 2 IBTH MO-HUCKH OT u3Mepenute B CeBepen connuk (OOoOmmaBa q0KiIa,
2014), npe3 2015r. cpennure HUBa Ha coneHocTTa B FOxeH u CeBepeH COJNHHK ca MHOTO
OJIM3KH - ChOTBETHO 16,6%0 1 19,8%0 (Ta6:m.3). IIpe3 2015r. nMa HE3HAYUTETHO HAMaJISIBaHE
Ha cosieHocTTa Ha HOxen comuuk crupsimo 2014r. (19,9%o). CrenuduuHa ocoOeHOCT Ha
buUTONMNIAaHKTOHHUTE MPOOU Oellle HATUYMEeTO HA MHOTO THHECTH YaCTUIIM, KaTo BEPOSTHO
CJIEJICTBUE OT MOHM)KaBaHE Ha BOJJHOTO HUBO MPe3 IOHU U FOJIH.

[Ipe3 oTueTHaTa TOMHA perucTpupaxMe Marbk Opoit Bugose — 14 u 9 (Ilpunoxenue
2-1), KouTO Tpe3 I0HU ce oTHacAT KbM CuHbo3eneHu, 3enenu, Kpembunn u JAMHOPUTOBH
BOJIOpAaciy, a Mpe3 oMU MpeAuMHO KbM 3natuctd u Kpembunu. OOmmre BUIOBE C
NpeaxoAHNTE aBe rofuHu ca JluHoduroBoro Bogopacio Amphidinium ovum u EyrienoBoTo
Eutreptia globulifera, kouro 6sixa momunanTHU BugoBe 3a 2014r. [IpaBu BreuaTieHHe, Ye
IIpY NOYTH HU3paBHeHaTa cosieHocT Ha CeBepeH M HOxeH connuk npe3 2015r. Te umMat HIKOU
o0mM Me3oxanuHHU Buaose, karo Phormidium chlorinum, Pseudanabaena minima wu
nuKorutankToHHU BunoBe (I[Ipunoxkenue 2-1), koeTo He Oelie XapakTepHO 3a MPEAXOTHUTE
roauau. [locouennre BUIOBE ce cpemmat B 3acosienu Boau (Komarek & Anagnostidis, 2005).

KonnuectBenoro pasutue Ha QuroruiankToHa npe3 2015r. e nmocra mo-cinabo B
cpaBaeHne ¢ mnpeaxonnute roauuu ([Ipwioxenme 2-2). CpemHara CTOHHOCT Ha OOITHS
6rnooGem e 1,34 mm>.1™, xoero e 19 wbru mo-uucko or 2014r. (19,3 mm>.1™?) u 4 npru moO-

Hucko ot 2013r. (5,0 mm3.|'1). BepositHa nmpuumnHa ca cnaboTo pa3BUTHE HA (PUTOIUIAHKTOHA €
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BHCOKaTa MBTHOCT, 32 CMETKa HAa THHECTH YaCTUIM M TO-HUCKUTEC HUBA Ha OWOTCHHTE,
ocobeno oprodocharute (cvorBetno 0,17 m 0,18 mg/l npe3 10HU U 101M), B CpaBHEHHUE C
2014r. O6mia oTauyUTeNIHA YepTa Ha GUTOIUIaHKTOHA OT IIyHKT 3 3a mpeaxoIHuTe TOIMHU ca
untensuBHuTe bdrexu (mo Il crenen) Ha dunodmarenatHoro Bomopacio Amphidinium
ovum. Ilpe3 2014r. Toii ce sBM MOHOJOMMHAHT Ipe3 LsI0TOo JsATO Ha 2014r. u KoHUEHTpupa
Mexny 78 u 92% ot o6mus 6uoodem. [Ipe3 rorm 2015T. HETOBOTO MOJIOKEHHUE HA TOMUHAHT
6erire 3aeto ot aApyr Bux dunodmaarenar - Gymnodinium sp. (71,8% ot obuust 6uoodem). T1o
TO3W HauuH mpe3 toHu 2015r. oTHOBO B o0mms OMOOOEM HMa SICHO JIOMHUHUpaHE Ha
Hunodnarenature (93,41%), mo mpe3 tonu te ca m3mectenu ot EyrnenoBu (73,25%),

Kpembunu (16,6%) u Kpunropurosu (9,8%) Bomopaciu.

Hynkr 4

B myHKT 4, TpaIuIIMOHHO Ha MPEAXOIHUTE FOJHMHN YCTAHOBUXME TOJIsiM Opoil BUIOBE:
23 (roum) u 57 (romm) - [punoxenue 2-1. [Ipe3 10HU OKOJIO IMOJOBHHATA OT PETHCTPUPAHUTE
BujoBe O0sixa KpembuHnu, cinenBanu ot 3eneHu U 3MaTUCTH Bojopacinu. B cpenara Ha naTtoTo
TOBa CHOTHOIICHHE OCTAaHA HETPOMEHEHO, HO BbB (DUTOIIAHKTOHA CE€ IMOSBHUXAa, MaKap U C
MaJKO BHJOBE IMPEACTAaBUTEIM Ha IIOYTH BCHUYKM TaKCOMOMMYHM Trpynu. CXogHO €
pasnpeieneHueTo Ha BUJOBETE MO0 TAKCOHOMHUYHHU Tpynu u npe3 2014r., korato mpe3 1OHU
nomuHupat KpembHute Bogopaciu. Jpyra o0ma ocobeHocT Ha (PUTOIIIAHKTOHA MPEe3 JBETe
TOJMHU € TPUCHCTBHUETO B TAaKCOHOMUYHHUTE CHUCHIM Ha TUNUYHU peodmnnu KpembuHu
kato: Achnanthes lanceolata, Amphora copulata, Eolimna minima, Navicula gregaria,
Navicula recens, Nitzschia acicularis, Nitzschia capitellata u np. ToBa ce o0sicHsBa cbhe
CXO/IHUTE METEOPOJUYHHU YCIOBUA (IbXKA0BHA MPOJIET) Mpe3 JIBETE MOCIEI0BATEIHU [OJJUHH,
Nopajy KOETO BIMSHMETO Ha pEOIUIaHKTOHA Ha p. A3Maka € mo-3HauutenHo. Hapen c
peoduIIHNUTE BUIOBE, OCOOCHO B Cpeara Ha JIATOTO HapacTBa Y4aCcTHUETO U Ha TUIMYHHUTE
JMMHOIUIAHKTOHHHU TmpeacTaButenu Ha Cunbo3enenure (Anabaena catenula), 3enenute
(Ankyra lanceolata, Gonium pectorale, Micractinium pusillum), 3maructa (Kephyrion
litorale, Mallomonas multiunca) u EyrunenoBu (Euglena limnophila) Bomopacmu. Tora
MOTBBPK/IaBa 3a TOpPEAHA TOAMHA CMECEHUs XapakTep Ha ¢uroruiankroHa B [lyHKT 4,
MPEJIBU]I HETOBOTO PA3MOIOKEHHE.

Cpennara cToiiHOCT Ha OuooOema Ha ¢uTOMIaHKTOHAa B MyHKT 4 mpe3 2015r. - 5,11
mm?>.1" Gewre npUOIM3UTENHO JBA MBTHU MO-HKUCcKa oT 2014r. (11,7 mm3.|'1) U ChbU3MEpUMA C

2013r. (4,14 mm3.|'1) roguna. Ilpe3 ronu Haj % oT obmara OGmomaca ce Qopmupaiie or
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3naructute Bogopaciu, mopaau ubdrex or Il cremen Ha Buma Mallomonas multiunca
(ITpunoxxenune 2-2). B cpemata Ha nSTOTO JOMHUHAHTH 1O OuoMaca cTaHaxa 3elieHH
BOJIOPACIIM, KOMTO 3aeMaT OKOJIO IOJIOBHMHATa OT oOmiara O6uomaca. bemie peructpupan u
updrex na Cladophora sp., Ho ¢ mo-cnaba uaTensuBHOCT — OT I crenen (ITpunoxenue 2-3).
[Tpe3 ronm Ouomacara ce pasmnpeseny mo-paBHOMepHO Mexay 3enenu, Kpembunu, Exrnenosu
u Kpunrodurosu Bomopaciu. Ilponentsr Ha eyrpoduure llnanobakrepuu Oemie MHOTO
Hucok (1,28%), a Tokcuunu BugoBe He Osixa ycranoBeHu (IIpunoxenue 3).

Pesynrarure 3a KomM4ecTBEHOTO pa3BuThe Ha (purorankToHa B [IyHKT 4 3a Tpute
MOCJIEIOBATEIHN TOAMHU KOpEJIUpaT ¢ JaHHHUTE 3a OuoreHute. J[Ba MbTH MO-BUCOKHUTE HUBA
Ha Omomacarta mpe3 2014r. m umHTeH3MBHUTE UbPTekKU (1m0 III cremen) ce obscHsABAT C
BHUCOKHUTE CpeIHU HUBa Ha opTodocdartute (3,28 mg 1™ npu ycruero Ha p. A3maka. [Ipes
2015 r. nuBara Ha opTodocdaTuTe ca Haja Ba NbTH MO-HUCKH (1,25 mg 1), koero e nmpuunHa
3a MO-HUCKHUS OMOOeM Ha (PUTOIUIAHKTOHA W To-ciabure bpTexu. [laHHWTE 3a cpemaHara

cosieHocT Ha yHkTa nipe3 2014 u 2015r. nokaszsar jgeko normxasane ot 0,8%o Ha 0,5%o.

OneHka Ha eK0JIOTHYHOTO ChCTOSIHHE

3a omeHKa Ha EKOJOTMYHOTO CBHCTOSHUE 110 METPUKHTE Ha (UTOIUTAHKTOHA €
U3II0NI3BaHa KJIAacH(UKAIIMOHHATA CHCTEMa 3a Me30TpodeH TUIl e3epa C KOPEKLIUHU
(ITpunoxenne 2-3). M mpe3 2015r. obGoOmieHata omeHka Ha cbcrossiHueTo 1o BEK
(UTOIUIAHKTOH € HalpaBeHa 4Ype3 OCPEAHSBSIHE Ha PE3yJNTaTUTE MO OTJEIHUTE METPUKH.
Mertpuxute BI'U, EQR(BI'1) u % [{uanoOaktepus, 3a KOUTO C€ yCTaHOBH, Y€ HE OTpa3siBar
aZIekBaTHO cheTosiHMETO Ha [lyHkToBe 1 1 3 (C MOBUILIEHA COJIEHOCT) Ca U3UMCIECHU OTHOBO 32
BCUYKH ITyHKTOBE, HO HE Ca B3€TU NpeABH] Npu olleHKaTa Ha [TyHkTose 1 u 3.

Ocpennenara onenka B IlyHkr 1 e enHo3HauHa M moka3Ba OTIMYHO CBHCTOSHUE
(ITpunoxxenune 2-3). B cpaBHeHHe C NpeAXOIHUTE TOAMHU ce HaO0JaBa HPOTPECHBHO
nonpoOpsisane Ha cbcTostHUETO (2013r.-Jlomo, 2014r.-Ymepeno). Ilpuumna 3a ToBa €
MOHM)KEHATa CpeJHa COJIEHOCT, Mopaau Bajexure npe3 mnposierta Ha 2013r. OTHOCUTENHO
Huckata coneHocT (19,8 %o), cpsiMo HOpMaiHaTa 3a TO3M MYHKT OT MPEAXOJHH TOJUHM (>
40%0) ce sBsBA Oapuepa 3a MHTEH3UBHOTO DPa3BUTHE HA XAIO(PWIHUTE MUKOIIAHKTOHHH
BUIOBE, BEPOSATHO B ChUETAHNE C TOHMKEHATA KOHIIEHTpAIHsI Ha OMOTEHHTE.

B IIyHKT 3 KOTMYECTBEHOTO pa3BUTHE Ha QUTOIUIaHKTOHA mpe3 2015r. e nmo-cnabo, B
CpaBHEHHE C NMpeAXogHUTe ToaAnHu. [lo MeTpukHuTe, KOUTO Ce B3eMaT MPEABH]l 3a OLEHKATa,

FOxxeH cOMHUK € CBINO B MOJOOPEHO CHhCTOSHUE - Ha TpaHumara mexay Otaumano/Iloopo
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(ITpunoxxenune 2-3). Ilpe3 2014r. myHkrsT Oemie oueHeH B Jlomo chCcTOsHHE, TOpanu
VHTCH3UBHU MPOABIKUTENHN IbGTekKM Ha [IuHO(uarenaTtHoTo Bomopacio Amphidinium
ovum, a ipe3 2013r. — B JIoOpo chcTOsIHUE.

OO6miara TeHAEHITMS KbM T0JI00psIBaHE Ha €KOJOTUYHOTO ChCcTosiHUE Tpe3 2015 1. ¢ B
cuna u 3a Ilyakr 4. Ouenkara 3a 2015r. e Ha rpanunara Otnuuao/IloOpo cbcTosiHUE, 3a
pasnuka ot 2014r., KoraTo mpu MO-WHTEH3MBHO pa3BUTHE Ha (DUTOIUIAHKTOHA M LBPTEKH,
MYHKTBHT Oemre omneHeH B YMepeHo cberosinue. M mpe3 2015T. KOTWYECTBEHUTE METPHUKHU -
O6m1 bruoobem, Xmopodwmr a u Ipdprex (Crenen) maaukupar J[oOpo chCcTOsSHUE, a TE3H,
KOuTO oTuuTaT U BuUIOBHS cbhcTaB karo BI'M, EQR(BI'M) u % Cyanobacteria moka3sat

Otnununo cwerosiaue ([punoxenue 2-3).

N3Boan otHocHO BEK ®PUTONIAHKTOH M OLIEHKATA HA eKOJOTHYHOTO CHCTOSTHHE:

BbB Bpb3ka chC 3HAUUTENTHO MOHMXKEHATa coyieHOCT B CeBepeH coiHuk mpe3 2015r.
perucTpupaxmMe BHUJIOBE, KOUTO HaBiau3aT OT IIyHKT 4 M ca TUNWYHMU 3a CIIAJKOBOJHUTE
OaceiftHu, HO ca OYEeBUIHO €BPUXAITMHHH;

CHmwxkaBaHeTo Ha coneBusi crpec mnpe3 2015r. ce orpasu OIarompusTHO BBPXY
ChOOIIECTBOTO Ha (PUTOIUTAHKTOHA, KAaTO JOBEAC 1O I0-cIabo KOJWYECTBEHO pa3BHTHE,
3aTHXBaHE/NMHMIICA Ha WBPTSKH U MO-PAaBHOMEPHO pa3mpeleicHne Ha OmoobeMa 10
TaKCOHOMUYHU TPy,

Pesynrature or 2015r. mokazaxa, ye mMpUTOKBT Ha ciaaka Bojaa B CeBEpeH COIHUK
(kaTo pe3ysnTar OT €CTECTBEHU MPOIECH — MPOABIDKUTEITHH BaJIeKU) € BEPOSTHO KITFOYOB
MEXaHU3bM 3a MOHIKAaBaHe Ha IIbPTEXKUTE U MOJ00PsiBaHE ChCTOSTHNETO Ha CeBepeH COJIHUK;

B ycnoBusiTa Ha MOHMKEHA CpeJIHA COJICHOCT BbB BCUUKH IMYHKTOBE Ha ATaHAaCOBCKO
ezepo mpe3 2015r. peructpupaxme MNogoO0psiBaHE Ha EKOJOTHYHOTO cbhbcTosiHue 1o BEK
DUTOIIIaHKTOH.

Pezynratute no BEK @OUTOIUIAaHKTOH 3a TpUTE MOCACAOBATEIHM TOJAWHU Ha
M3CIIe/IBAaHE TMOKA3BAaT, Y€ €KOJOTMYHOTO ChCTOSIHUE € JUHAMUYHO. TO Bapupa 1o myHKTOBE U

TOAWHU U € B IIpsIKa 3aBUCUMOCT OT COJICHOCTTA.
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4.4. IlIbHHa makpoOe3rppOHayHa payHna

[Tpu mpoBeaeHOTO MpoyUBaHe ca ycTaHoBeHH 00110 29 takcona (Tabu. 4), koeto kaTo
TEHJEHIMSI COYM OOIIO0 HaMaJeHWe Ha TAKCOHOMHUYHOTO OOTacTBO B CpaBHEHHE C
NpeIxoaHuTe 1Be roguHu. Hali-apacTuyHo penynupaHe Ha BUIOBUS ChCTaB ce€ Ha0I0/1aBa Ha
[TyukroBe 3 (oT 14 HaMepeHH TaKCOHA IIPe3 MPEIXOAHUTE IBE TOAUHHU Ha 8, yCTAaHOBEHH IPE3
2015 r.) u ocobeno IlyHkT 4 (peayuupaHe Ha TAKCOHOMHUYHUS ChCTaB OT 34 TaKkCOHA Tpe3

2013 r. Ha mo 17 takcona cboTBeTHO 32 2014 1 2015 1.).

[To cBoute ¢mszukoxumuyau mapamerpu Ilynkr 1 u 3 morar na ce oxapakTepus3upar KaTo
IIPEXO/IHU MOPCKH BOJM, B KOUTO JJOMUHUPA TUIIUYHHU [IPEICTABUTENH 32 MOPCKU U OpaKuyHU
ycloBusL Ha cpenarta. JlBara TMyHKTa ce pa3iMuyaBaT  CBIIECTBEHO 10 CBOUTE
xuapomopdonorunyau ocoderoctu. [IyHkT 1 ce xapakrepusupa ¢ OTKpuTa, 100pe opopmeHa
JUTOpallHa 30HA, C XapakTepHa, CBCPEJOTOYCHA B EAWHUSA Kpall MakpoduTHa
pactuTenHOCT(TPBCTHKA), KOSTO KaTo Cpeia 3a )KMBOT Ch3/aBa MPEANOCTABKYU 38 YKPUTHUS H
no-ctabunien cybcrpar. ToBa OT cBOs cTpaHa cielBa Ja Mpeirojara pa3BUTHETO Ha IO-
Oorato u pazHooOpa3HO OeHTOCHO choOIIecTBO. Tyk creaBa Aa ce moayerae, ye npes 2015 r.
€ perucrTpupanara coyieHocT ¢ 0au30 10 myHKTa mo-HUCKA OT Ta3H, otuereHa npe3 2014 r. Ha
[Tynkt 3 BozaTa € OTJeNeHa upe3 aHAurupane, koeto popmupa OaceliHu, C XapaKTePUCTUKH
[0-CKOPO Ha IMO-IbJIOOKOBOJHHM, @ HE Ha KpalOpexHM yCIOBUSA, OT KOUTO IO METOJIUKa
cienBa ja ce cvoupar mpobure. OcBeH ToBa, B HOXHMS CONHUK € 3aMepeHa IMO-HHUCKa
COJIEHOCT, B cpaBHeHUE cbc CeBepHus. HezaBucumo oT u30poeHuTe pasnuyus, NpoyuBaHHUsITa
MOKa3BaT, Ye Ha JBaTa IMyHKTa ca (OPMUPAHU OTHOCHUTEIHO CXOJIHHU JBbHHHU CHOOIIECTBA.
IIpe3 nocnepHuTe 1BE FOJWHU U B JBaTa NPOYYBAHU DPaliOHa JIMIICBAT INPEACTABUTEIM Ha
XUPOHOMMJIHUTE JIapBH, KOUTO JEMOHCTpHpaxa TPAaWHO NPUCHCTBUE IPH H3CIEIBAHETO,
nposezeHo npe3 2013 r. OuyakBanusTa 1a ObIe OTKpUT moHe Opakuunust Bua Ch. salinarius
He ce ompaBiaxa. JIOKOJIKOTO Te3n OEHTOCHHM TaKCOHM ca MO-TOJIEPAHTHU KbM BBHILIHU
BB3JCHCTBUSA, a CyOCTpaTuTe OJIarONpUATCTBAr Pa3BUTHETO HA TE3W JIUNTEPHH JIAPBH, TO
TAXHOTO OTCHCTBHE HE OM MOTJIO €IHO3HAYHO Ja C€ THIKYBa KaTo pe3yaTaT Ha €BEHTYaJHO
BJIOILIIABAaHE HA YCIIOBUSATA Ha Cpejiara.

W3BenenuTe aHaJIM3M MOKa3BaT, Y€ pa3sinyus B chbcTaBa Ha OeHToca Mexay CesepeH u FOxeH
COJIHMK Ce Hal0JltoJaBaT IJIaBHO MO OTHOILIEHHE HA JIApBUTE HA JAMITEPU, KOUTO JIUIICBAT Ha

HYHKT 3, KaKTO WU Ha AOMHUHHPpAIIO NPUCBCTBUC Ha BUIABT, PETUCTPUPAH C Hali-TosIMa
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IUTBTHOCT B TIpoyyBaHaTa u3Bajgka - L. benedeni. 3a memms mepwox Ha TPUTOIUIITHO
NpOoyYBaHe 32 IIBPBHU IBT C €IWHUYHU E€K3EMIUISIpU O HaMepeH XaJOOWOHTBHT COTHHUYHOTO
paue A.salina. ITo oTHomIeHHE Ha TOYHOTO MUME HAa BHIA CIEBa Ja Ce OTOCNCKH, 4Ye B
AxTyanu3upaHus IUIaH 3a ymnpasieHHe Ha AtaHacoBcko esepo (2015 r.) e HampaBeHO
AQHAJMTUYHO THJIKYBaHHE, OTHOCHO BepositHocTTa A. salina ma ce pa3BuBa IWIaBHO mpe3
IpoJIETTa, @ B HAYAJIOTO Ha JIATOTO Ja ce u3MecTBa ot A. parthenogenetica.

XapakTepHHAT 3a OpaKuuHU BOIAM U Kpaiimopcku e3epa C. (cf. volutator) sp., He 6¢ ycranoBeH
Ipe3 HacToslIaTa TOAWHA. 3a pas3iuka, Mopckust u3onox |. baltica, xoiito 6e peructpupan
npe3 2013 r., na [1ynkr 3, Ho He Oe HamepeH B e3epoTo npe3 2014 r., cera 0THOBO O€ OTKPUT
C HEBHCOKA ILTBTHOCT B ChCTaBa Ha JbHHATa (ayHa. [lyncupamoTo npuchCcTBHE Ha BHIA CE€
HOTBBPKAaBa U B MPOBEJCHUTE OOLIUPHU MPOYYBAHHUS HA MAaKPO3000EHTOCa B ATaHACOBCKO
e3epo 1o BpeMe Ha pazpaboTBaHe Ha HoBMs [1naH 3a ynpasinenue. B nutupanara pa3paboTka
BUIBT € OXapaKTepU3UpaH Karo ,,...[IOCTOSIHEH, HO C 10 OrPaHUYEHH KojaudecTsa...”OCBEH
TOBa MPOYYBAHUTE OT HAC MECTOOOMTAHUS HE Ca HAM-TUIMYHHU 33 B[, JOKOJIKOTO Hubenov
(2015) ro e xapakTepusupa KaTo MpeACTABUTEN HA CKATHUS MEANOIUTOPAIL.

Jpyr cosneHomMOOMB TakcoH Sphaeromasp, xapakTepusupail ce ChLUIO C I[10-OrPAaHUYCHO
pasnpocTpaHeHue, He 0 OTKPUT B €3epoTo Kakto mpe3 2015 r., Taka u mpe3 MpeaxoTHUTe
€IHOKPATHU MPOYYBaHUs, IpOBeeHH Tpe3 nepuoaa 2011- 2014r.).

CrniezBa 1a ce oTOENEXKH ToJsIMaTa IITBTHOCT Ha octpakoaute oT Bua Cyprideis torosa, kosto
O0e peructpupana Ha Ilynkr 1. Kakro orOemszBa Hubenov(2015) BuabrT e THUOHYCH
NPEJICTaBUTENl HA CBPHXCOJICHHUTE JIAaTYHHU €3epa, KaKBOTO € ATaHAaCOBCKO B IMOYYBAHUS
MYHKT. 3a pa3jiuKa OT HEero, Apyr MacoB Mopcku Bua A. segmentum Oe ycTraHOBEH, HO C

CAVMHUYHU CK3CMILIAPHU B IBATA IPOYYBAHU ITYHKTA.

BbB Bpb3ka ¢ mpoBefeHUTE OEHTOCOJOTUYHM MPOYyYBaHMsI B ATaHACOBCKO €3€po ciejBa Ja
Ce aKIEHTHpa BbPXY OCHOBHATA II€JI HA MPOYYBAHETO, & UMEHHO OLIEHKAa Ha €KOJOTUYHUS
CTaTyc Ha MPOYYBAHOTO BOJIHO TsJ10, 0a3MpaHO HAa OMOJIOTUYHUS €JIEMEHT — MaKpO3000EHTOC.
ITpu TO3M THN HM3CiE€ABaHE, 3a Ja UMa CHIIOCTABUMOCT Ha PE3YIATAaTUTE, CE CIa3Ba CTPUKTHO
METOJIOJIOTHATA, HOPMHpaHa B 3aKOHOJATENCTBOTO, IMPH KOSTO MpoOuTe ce choupar
KOJIMYECTBEHO OT KOHKPETHH IYHKTOBE, B PAMKUTE Ha MpEACTaBUTEIHH XaOUTaTH, Karo
aHATU3bT € 0a3upaH HAa HAMEPEHOTO B XMAPOOMOJIOTMYHOTO Kemue. 3a pa3iuKka OT TOBa, pU
IIEJIEBO MPOYYBAHE HAa TAKCOHOMUYHHUS CHCTAaB M3CIIEIBAHETO MOXKE Ja OOXBalla HE camo

KpallOpe)kHaTa 30Ha, HO M MO-TOJIEMH y4acTBIIM OT aKBAaTOPUSTA, B 3HAUYUTEITHO TO-IIUPOK
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Mama6, KaTO CC Ipujiarat pa3H006pa3HH noaxoau, ¢ OompeaciicHa 3ajgavda — HEJICHACOUYCHO

ThpPCEHE HA KOHKPETHU OEHTOCHU BHJIOBE.

Perucrpupanara npe3 2015 r. conenoct Ha IlyHKT 4 TO ompenenst kaTo cnabo CojeH,
KOETO Tpenonpeneis AOMUHHUPAIIOTO MPUCHCTBHE Ha CIIAIKOBOAHM opraHuzMu. Kakro u
npe3 npeaxoanara 2014 r., mpe3 HacrosmaTa rogrHa OTHOBO O€ PErHCTPUPAHO JABYKPATHO
HaMaJleHHe Ha BUJIOBOTO OorarcTBo. B chcraBa Ha OeHTOCHaTa QayHa ca OTMagHANIN MO-
YyBCTBUTCIHUTE KbM HATOBapBaHe (HAIp. py4YSHHUIM M JIapBU HA JUITEPU) BHUJIOBE.
HabmronaBa ce mpoliec Ha U3MECTBAHETO UM OT MO-TUIACTUYHM IbHHU Oe3rpbOHaunu. Crensa
Jla ce 0TOEJIeKH U PEeruCTpUpaHus 1o Oe/IeH ChCTaB Ha JIAPBUTE HA BOJHU KOHYETA, JIUIICBAT U
BogHH OpbMOapu. B chcraBa Ha Makpo3ooOeHTOca HE O HaMepeH W TUIHYHHSA 32
NOJHMCANPOOHM YCIIOBHSL BHJ - BOJHOTO Marape A. aquaticus. Ako TeHICHIUsITAa Ha
HaMajsiBaHe Ha OMOPa3HOOOpPAa3MeTO Ce 3ama3d W IMpe3 CJEIBAIIUTE T'OJHHH, YCTaHOBEHOTO
MOXE Jla Cce TBJIKyBa KaTO JpacTW4YHa 3ary0a Ha MECTOOOWTaHHMsS, MHPEANOYHTAHH OT
Makpo3000eHToca. BiomeHnTe ycnoBusi ca pe3yiTaT OT AJIOXTOHEH BTOK, C PETHCTPUPaH
AQHTPOIIOTEHEH MpPOM3X0J, HaONI0/aBa Cce MOCTENEHHO BHIMMO 3aTBapsHE Ha BOJHOTO
oryieqano, HeOIaronpusITHA MPOMSHA BbB (U3UKO-XUMHYHUTE XapaKTEPUCTHKH HA CpenaTa,
KOSITO MO-3HAYMMO C€ U3SIBSIBA IIPU €KCTPEMHH JICTHH TEMIIEpaTypH.

WuTtepec mpencraBisBaT IMPOMEHUTE, PETHUCTPUPAHU B CHCTaBa HAOJIUTOXETHATA
dayna, no cnernuaiaHo Ha ceM. Tubificidae. Makap u npencTaBeHrn ¢ HUCKA IUIBTHOCT MPaBH
BIieuaTiienue, ye npe3 2013 r. ca HamepeHu JBa Buaa - eBpuOMOHTHUS T. tubifex u monro-
kacruiickust peaukt P. hammoniensis, nokaro mpe3 2015 r. e ycTaHOBeH caMO BTOpPHUS
TyOuduImIeH yepBeil. TakbB Mpoliec Ha U3MECTBAaHE € ONKCAH B yciaoBUATa Ha byprackoto
ezepo Bas (Georgieva et al., 2014). Ilo HararbiIHUTE HAONIOACHHUS BBPXY BOJIHHUTE
OJIUTOXETH B ATaHACOBCKO €3ep0 MOraT Ja TOTBBPIAT WIM ONPOBEPrasT KOHCTATHPAHUS
npouec. CnenBa aa ce 1006aBu, ye B 6eHTOCHaTa poba, cbOpana ot [IyHkT 4 Gsixa HaMepeHu

camo mpa3uu yepymnku Ha Planorbis sp. u Ecrobiasp..

Moxe na ce 06001H, Ye mpe3 NpoyYBaHUs MEepHO AbHHATA Oe3rpbOHaYHa (ayHa ce
XapakTepusupa ¢ mo-0e/IeH BUAOB ChCTaB, MPEACTABEH C MO-HUCKA ITBTHOCT HE3aBUCHUMO OT
pa3HOOOpa3HMeTo Ha EKOJIOTWYHH CHUTyalud, (OopMHpaHH Ha pa3JIUYHUTE IYHKTOBE, B
pe3yiaTaT OT CJIOXKHO CbhbyueTaHHMe Ha (U3MKOXUMHUYHUTE U XUIPOMOP(OIOrHYHU
XapakTEepUCTHKN Ha cpenata. B conenure BojoemMu (QIIyKTyallMUTe B CTOMHOCTHTE Ha

COJICHOCTTA HC OKa3BAT MbPBOCTCIICHHO 3HAUCHUC 3a (I)OPMI/IpaHCTO Ha OCHTOCHATA (I)ayHa. B
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yCIIOBUSATA HA OpaKUYHU U COJICHH BOJM C€ U3TPAXKIAT XapaKTEPHU CHOOIIECTBA, aJanTHPAHU
KbM II0-€KCPEMHHU YCIOBUsA. [IpoMeHHUTE B XHUAPOJOTHMYHUTE YCIOBHS CBHIIO HE ca
CTpYyKTypoormpenessni Gpakrop.

B cnaskoBOAHUWS IYHKT COJEHOCTTa MOXE Jia € JIMMUTHpAll (GakTop 3a BHIOBOTO
pasHooOpasue, KOeTo IEMOHCTPUPA BUAMMO HapacTBaHE B MO-CIaKu BoaU. To3u U3BO € 1o-
CKOpO TEHEepaJieH B XUAPOOHOJOrMYHATAa OICHKAa HAa TAaKCOHOMHYHOTO OOTacTBO M HE €
HAITBJTHO ChOTHOCUM KBM YCJIOBHUsATa Ha [TyHKT 4, KBIIETO Mpe3 TPUTE TOJUHH Ha NIPOYYBAHE
conenoctta Bapupa B Tecuu rpanunute (0,6 -0,7%o). Tyk HeOIaronpusTHO BB3ACHCTBHE
OKa3Ba aHTPOIMOTEHHUS HATHCK — JUPEKTECH 4pe3 3ayCTBaHE HA OTHAJABbYHU BOIU U JU(DPY3HO
HATOBAapBaHE OT 3EMEJICJICKH MPAKTUKH B paiioHa. HeratuBHUTE eeKTH ca HACOYCHH KBbM
3aCWJIBAHE HA CYKIICCHOHHHUTE MPOIECH B IOCOKAa HA BCE MO-IUIBTHU OOpacTBaHUS U
3aTBapsiHE HAa BOJHOTO oriienano. [IocoueHOTo oKa3Ba BIMSHUE BHPXY YyBCTBHTEIHOCTTA HA
JTbHHHUTE O0e3rpbOHAYHM U HaMHpa U3pa3 B pelylupaHe Ha BUAOBUS ChCTaB U (hopMupaHe Ha

C”I)O6HI€CTBa, AOMHUHHPAHU OT IMO-TOJICPAHTHHU, IIUPOKOILIACTHYHHU BUIOBC.
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Taxons | Site 1 |Site 3 |Site 4
Polychaeta

Polydora sp. 8 32
Oligochaeta

Lumbricidae g.sp.juv. 6
Tubificidae g.sp.juv. (cf. Potamothrix sp.) 6
Crustacea

Branchiopoda

Artemia salina (Linnaeus, 1758) 2

Malacostraca

Idotea balthica batery (Pallas, 1772) 69
Gammarus aequicauda (Martynov, 1931) 136
Gammarus subtypicus Stock, 1966 74

Limnomysis benedeni Czerniavsky, 1882 1599
Gastropoda

Cyclope pellucida Risso, 1826 12
Ecrobia ventrosa ( Montagu, 1803) 382 184
Bivalvia
Abra segmentum (Récluz, 1843) [A. ovata, Syndesmya ] 2 10
Cerastoderma glaucum (Bruguiere, 1789) 51 8
Ephemeroptera

Caenis robusta Eaton, 1884 30
Heteroptera

Corixa punctata (llliger, 1807) 4
Mesovelia sp. 4
Odonata larva

Ischnura elegans (Vander Linden, 1820) 4
Enallagma cyathigerum (Charpentier 1840) 4
Diptera: Chironomidae g. sp.

Chironomus gr. riparius Meigen,1804 48
Chironomus salinarius (Kieffer, 1915) 16
Chironomus sp. 4
Cricotopus (G) algarum (Kieffer 1911) 4
Cricitopus (1) sylvestris ( Fabricius, 1794 ) 12
Cricotopus sp. 4
Cryptochironomus gr. defectus Kieffer,1913 40
Cryptochironomus sp. 4
Glyptotendipes r. gripekoveni ( Kieffer, 1913 ) 16
Glyptotendipes sp. 4
Tabanidae g. sp.

Tabanus sp. 5
Ceratopoginidae g. sp. 2

Tabn. 4. TakcoHOMHUYEH ChCTAaB HA MAKPO300OEHTOCA B MPOYYBAHUTE IMYHKTOBE OT

ATaHacoBCKO €3epo, ycTaHoBeH mpe3 2015 1.
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OneHka Ha eKOJIOTHYHOTO ChCTOSIHME HA BOJAHOTO TSJIO

CroitHOCTUTE Ha METPUKHUTE 3a ONpeAeIsiHe Ha €KOJOTHYHUS MOTEeHIUaN (JOKOJIKOTO
ATaHAaCOBCKO €3epo € Je(UHUPAHO KAaTO CHIIHO MOIU(HUIIMPAHO), KaKTO B choTBeTHHTE EQR
OLIEHKH, ca npenactaBeHu B Tabu. 5. HezaBucumo, 4e BOIHOTO TSUIO € 0XapaKTePU3UPAaHO KbM
tun L10 - YepHOMOPCKH CBPBXCOJICHU €3epa, KaKTo Oe OMHCaHO M MO-TOpe, MPOYYBAHUTE
MyHKTOBE C€ XapaKTepU3upar ¢ pa3jiuydHa coieHocT. [Ipensu mocouyeHoTo, mpu ornpeaessHe
Ha EKOJIOTMYHOTO CHCTOSHHUE Ca M3IOJ3BaHU KAaKTO METPUKU 32 OLICHKA Ha CTOSAIIU CIaJIKH
Bosu (Opoii Takconu, bU), Taka u TakuBa HOPMHUPAHHU B 3aKOHOJIATEIICTBOTO, 38 KpaOpeKHU

mopcku Boau (Shanon-Weaver, AMBI, M_AMBI).

Bbpoii | Uunekc O6ma O6ma O6ma
takco |Shanon- M- OLICHKA OLICHKA OLICHKA
HU Weaver |AMBI |AMBI |Bl [2015 2014 2013
1,273 0,375
ITynkr 1 8 2,574 2 Jlom YmMmepeH YmMmepeH
1,244 0,462
ITynkr 3 8 1,543 2 Ymepen | [1oOBp YmepeH
ITynkr 4 3 Ymepen | 1oOBp Jo6bp

Tab6xa. 5. CroitHocTn Ha HHACKCHUTEC, XapaKTCPpU3HUPpAIlU CKOJIOTUYHUA ITIOTCHIIUAJI HA

IIPOYYBAHUTE MYHKTOBE B ATaHACcOBCKO e3epo mpe3 2015 1.

[IpernensT Ha No-paHHUTE U3CIIEABAaHUSA B ATaHACOBCKO €3€po MoKa3Ba, ue npe3 2009
I. €3epOTO € OmIpeAeleHo B yMmepeH mnoreHuuan. OCBeH TOBa, BOJHOTO TSUIO €
OXapaKkTEepU3NPaHO KaTO «BEPOSITHO B pHCK». lIpoyuBaHusATa BBPXY MaKpO3000€HTOCA
nposenenu npe3 2011 r., nedpuHUpaT cTaryca Ha €3epoTo ChIO KaTo ymepeH. CresBa Ja ce
nogueprae, ye npe3 MOCOYeHUs MEepUo]l ca U3BBPIIBAHU €IHOKPATHU MPOOOHAOMpAHUS U TO
caMO OT €IMH IIYHKT, a €KOJIOTMYHHs CTAaTyC € OIpeneNeH OT cToWHoctra Ha BU, ¢
nojakpensuo 3HadeHue Ha Tpoduunus wungekc PETIL Tlpe3 cwmara roamna EQR
CTOMHOCTUTE Ha MeTpukara OOy Opoil TakcoHM mMokaszBar 1o0po cberostHue. [Ipes 2013 .
IIPOYYBAHUAT MOKa3BarT, 4ye Mo b/ eKoNornuHusAT craryc Ha €3epoTo Bapupa Ha pa3IM4YHUTE
MyHKTOBE MeXy 100bp 3a [lyHkT 4 u MHOrO Jomt — 3a [lyHkT 2. Ilo oTHOIIEHHE Ha OOLIUS

Opoit Takconn, EQR oneHkara ce IBWXKM B I'paHULUTE MEXAY MHOTO 100pO M yMepEeHO
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cberosiue. [Ipe3 cpmara rommHa MuaekchT 3a BUAOBO pazHooOpasue (Shanon-Weaver
index), xapakTepus3Wpa I[IEHOTHYHATAa CTPYKTypa Ha OEHTOCHHUTE CBHOOIECTBA, PECIL.
ChCTOSIHUETO HAa BOJHATa €KOCHUCTEMa Ha IbPBHUTE TPU IYHKTa KaTO MHOro Jjomo. Tosa
CbCTOSIHUE TI0Ka3Ba, Y€ BHUJOBAaTa CTPYKTypa Ha OEHTOCHOTO CBHOOHIECTBO € CHIIHO
MpecupaHa, BEPOATHO MU TOJI HATHCK Ha XHUIIHUYECKA Mpeca, a Ha MecTa U HAIbJIHO
paspymiena. Enuncreeno Ha [1yHKT 4, MOBIMSH OT MPUTOKA HA MIPECHU BOJU OT peka A3Maka
OIlcHKaTa € J00pa W chBmaga ¢ Ta3u, nepunupana mo BU. IIpes 2013 r. exonoruyHusT
cratyc, ocHoBaH Ha M-AMBI ce nmpunokpusa ¢ To3u, AepuHUPaH Ha 0aza CTOMHOCTHUTE HA
BbU. Msknrouenune npasu enuHcTBeHo IIyHkt 2, Ha koiito EQR mo BU e ¢ exgna creneH no
HHUCKa OT Ta3u, onpeneneHa no M-AMBI .

Januute ot 2014 r. noka3par, 4ye OLEHKUTE, XapaKTepU3Upallll €KOJOTUYHUS CTaTyC
Ha [lyHkT 1 Bapupar B rpaHundTe MEXAY JomIo U A00po checrosinue. Bogute Ha [lyHKT 3
neUHUPAT CHCTOSHUETO HA BOJHOTO TSJIO KaTo TOOPO, IPH TOBA OLIEHEHO 10 TPUTE MHJICKCA,
BKJIFOYCHH B KJlacu(UKarmoHHaTa cuctema 3a npexoauu Boau. Ha ITyHkT 4 Bomemia ponst npu
orleHkaTa umar Opost TakcoHn u bH. CroitHocTuTe Ha JBaTa mokaszarens aeQuHUpaAT
CBhCTOSIHUETO Ha MYHKTa MO Makpo3ooO0eHToc kaTo n00po. Ilo To3u Haumu mpe3 2014 r.,
aHAJTM3UPANKH PA3JIMYHUTE €KOJIOTUYHHU CUTYAIlMU, PETUCTPUPAHH B MPOYUYBAHUTE IMYHKTOBE
Ha ATaHAcCOBCKO €3€p0, CBCTOSIHUETO Ha BOJHOTO TAJO, IO OHWOOJOTUYHMS €JIEMEHT
MaKpo3000€HTOC MOJKE J1a CE OTpeIeNId KaTo MPEXOJHO MEXKIAY YMEPEHO U 100po.

B cpaBuenune c¢ mpeaxomuute naBe roaumHu (2013 u 2014 r.), akTyamHaTta OICHKA
MOKa3Ba BIIOIIABAaHE HA CTaTyca ¢ MO €Ha CTeTNeH W Ha TPUTE mpoyuBaHu myHkTa. [TyHkT 1 ce
JNeTepMUHUpa C JIOHI CTAaTyC. 3a CpaBHEHHUE Mpe3 MPEeIXOJHUTE TOAUHM € OIIEHEH KaTo
ymepeH. [IyHkToBe 3 u 4 ce XxapakTepusupaT ¢ yMEpeH MOTEHIUA, IPU PErUCTPUPaH T00Bp
npe3 2014 r. O0mara oleHKa Ha CbCTOSIHUETO, O0a3upaHa Ha JaHHUTE OT TPUTE OOCleABaHU
MyHKTa JeUHUPA €KOJOTHYHUS TTOTEHI[MAI HA BOJHATA €KOCHUCTEMA MEXAY YMEpEeH U JIOII,
KOETO S OTIPEJIENIsl B ChbCTOSIHUE HA PUCK.

Bucokute Temmeparypu Ha Bojara, ajKajdHaTa Cpela, HECTAOWIHUTE JIbHHU
cyOCTpaTH, 3aBHIIIEHUTE CTOMHOCTH Ha OMOTCHHM W MPOJBIDKABAIINS AUPEKTEH U AUQY3eH
BTOK Ha 3aMbBPCSBAIIM BEIIECTBA, BIMSAT HEOIArOMPUATHO BBPXY MBHHUTE CHOOIIECTBA.
Te3u npouecu sicHo u3siseHu Ha [IyHKT 4 Morar ga JoBegaT 10 OMPOCTSIBAHE HA IIEHOTUYHATA
U TpoHuHa CTPYKTypa Ha MaKpo3000€HTOca M MPOTHYAHE Ha IMPOLIeCH Ha JAerpajanus Ha

BoJgHaTa €KOCHUCTEMA.
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B KOHTEKCTa Ha aHAJIM3HPAHOTO MO-TOPE OT CHIIECTBEHO 3HAYCHUE € MPOBEKIAHETO
Ha POYYBAHHS BBPXY ChCTaBa Ha CCIUMEHTUTE B ATaHACOBCKO €3€p0, KOMTO Ca B OCHOBATa
Ha (GOPMHUPAHETO HA MECTOOOUTAHUSITA HA BOMHUTE OC3rphOHAYHU OPraHM3MH. 3a 3ara3BaHe
Ha YCTOMYMBOCTTA M TPABWIHOTO (GYHKIMOHMpPAaHE Ha BOJHATA EKOCHCTeMa, W C e
MOMOJIbP)KaHEe HA ONTHMATHU YCIOBHS 3a pa3BUTHE Ha BoxHarta ¢uopa u (dayHa ca
HeO6XOI[I/IMI/I AKTUBHHU MCPKHU, HACOUCHU KBbM CIIMPAHC HA JUPCKTHUTC 3ayCTBAHUA HIIU
U3rpaKaaHe Ha MPEYUCTBATEIHU ChOPBKEHHs, KAKTO U KOHTPOJMPAHE HAa M3TOYHHIIUTE Ha

nudy3HO HaTOBapBaHE HA BOJUTE Ha €3epOTo.
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4.4. Pubn

KbM MOMeHTa Ha MpoyYBaHETO B ATAHACOBCKO €3€p0 U CBBP3aHUTE BOJIOEMU Ca YCTAHOBEHU
u nyomukyBanm 22 Buga pubm (ITomo, 1996, Muxos 2000, HenyOIuKyBaHH
nauuan)(Ipunoxenned).

[lo Bpeme Ha HACTOSIIUTE MPOYYBAHUS B CHIIMHCKATA YACT HA €3€POTO HE Ca YCTAaHOBEHU
HOBU BUJOBe. TakuBa Osixa yCTaHOBEHHM CaMO BbB BXOJla Ha KaHaja JOBEXJall BOJa OT
mopero. Tam Osixa peructpupanu Belone belone, Sciaena umbra, Syngnathus typhlen apyru
HETUIHYHU OOMTATENIM Ha €3epOTO, KOUTO HABJIM3AT CIy4ailHO MPH CUJICH MPUOOH.

Tpu OT KOHCEPBAIIMOHHO 3HAYMMHUTE BHUJIOBE OsIXa YCTAHOBEHU U IPH CETAITHOTO MPOYyIBaHE,
KaTo Hal-MacoBHAT BUJ ¢ KaBkaskaro romue (Knipowitschia caucasica). Kecomyirynecrara
mMopcka uria (Syngnathus abaster), kosto Geire MHOroduciieHa B caMoTo €3¢po mpe3 2000
roquHa He e ycraHoBeHa mnpe3 2013-2015 roguna. Ilpe3 2015 r. B ceBepHHUS COJHUK
BBTPCIIHUSI PETCH30p OsiXa YCTAaHOBCHHM MHOTOOPOWHW KealoBU €IHOJETKH W aTepUHU

0COOCHO B IOTOM3TOYHATA YacT Ha PETCH3O0PUTE U ILIK0O3a C OCHOBHOTO €3€PO.
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I02kHa yacTHa ATaHACOBCKO e3epo (HO>XKHM co/THULH)

AxBaTtopusiTa, KOATO oOMTaBa momyjanusTa Ha KaBkaskato mnomde (Knipowitschia
caucasica)B ro)kHaTa 4acT Ha ATaHACOBCKO e3¢po e okojo 280 xa (Bkimwoyas OaceiiH
»JBopa‘), karo uucienocrTa i pe3 2013 r. ce u3uucsIBa NpuoOIU3UTEITHO HA OKOJIO 7.8 MITH.
uHauBUAA, npe3 2014 r. Ha oxoso 10 munnona nHauBUAA U npe3 2015 1. KaBKa3KOTO HoIye

H34C3Ba UJIU € MPCACTABCHO C CAMHUYHU CK3CMILIAPU.

Cegepno u FOscno ezepo na FOxcnume connuyu
[Ipe3 2015 roauua, mpu npoOOHAOMPAHETO HA CHIIUTE MECTa C M3IOJI3BAaHE HA CHIIUTE

MeTou ce ycraHoBH, ue Knipowitchia caucasicae m34e3Haj oT MOHUTOPHPAHUTE OAaceHH B
I0KHUTE CONIHUIM. He Oelie yCTaHOBEH HUTO €IMH €K3eMILISP MOM4Ye MO IeINTE TPAHCEKTH.
B ,,ceBepHOTO™ €3epo 10 ,,e3uKka‘ - mpe3 2013 1. yctaHoBHXMe 3.3 eK3/KB.M, a mipe3 2014 1. —
4,3 ex3 kB.M., ipe3 2015 roauna 0 ex3. [Ipu ,,J0’)KHOTO €3€pOTO C U3KYCTBEHUTE OCTPOBH -
npe3 2013 r. ycranoBuxme cbiio 3.3 ex3/kB.M, a ipe3 2014 r. — 4,4 ex3 kB.M., ipe3 2015 1. 0
ex3. [Ipe3 2013 r. ce ycTtaHoBH, Ye B JBaTa Haii-rojemMu OaceiiHa Ha IOKHHUTE COJIHULM UMa
MHoro Oxm3ka uucinenoct Knipowitschia caucasica - u B nBara Oaceiina Oelie ycTaHOBEeHa
NpUOJIM3UTENHA YHUCIEHOCT oT 3,33 ex3eMmIulsipa Ha KBaApareH MeTbp, npe3 2014 r. ce
MOTBBP/IM Ta3W BPb3Ka — U B JIBaTa OaceliHa yucieHocrra oemie 4,3 u 4,4 €K3/KB.M CbOTBETHO,
KOETO Hal-BEPOSATHO MTOKa3Ba Y€ ce Kacae 3a eHa cBbp3aHa nomynanusd. Ha 31 asrycr 2015 r.
uMalle pas3jiuka B COJIEHOCTTa Ha JBaTa MOHUTOpPUpaHU OaceilHa, IOKHOTO €3epo C
maTdopMuTe Oerie chC COJICHOCT 32.6 TMpoMmIIa, a CEBEPHOTO €3epo C ,,e3uKa’“ Oele Che
cosieHocT 32.3 B 10)HaTa My 4acT u 26.1 npomuiia npu ,,e3uka‘ B ceBepHara 4dact. [Ipe3 2014
I. COJIGHOCTTA B KOOKHUTE €3epa B ChIIUs nepuos Oeme 26-27 nmpomuia, a npe3 2013 — 19-26

IPOMUIIA).

baceiin ,,/[6opa““
Haii-roxaust m3onupan Oaceiin ,,J[Bopa“ e mpoOGonabupan camo mpe3 2013 r., xoraro ce

YCTaHOBHU YMCJIEHOCT Ha KaBKa3koTo nomue oT 0.1 ex3/kB.M. mpu cojeHocT 36%o, UM OKOJIO0

58 xui1. ex3. B T03u OaceiiH.
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CeBepHa yacT Ha ATaHACOBCKO e3epo (CeBepeH COJTHUK)
[Tnomra Ha akBaropusTa, Kosto obmraBa Knipowitchia caucasicaB CeBepHHSI CONHHK €

okono 222 xa (BpHumieH u BwbTpemieH pereH3op), Karo MpearnojaraeMa 4YHCICHOCT Ha
nomnynauuara € >34 MuiaMoHa UHIUBUAA KbM Kpas Ha 2014 r. IIpe3 aBryct 2015 r. HamansBa

no 6.7 MIIH HHAUBUIA.

baceiinu Tonoyxun
IIpe3 2013 r. B Oacelin TonOyxun | He Osxa ycTaHOBEHU PUOHHM BHIOBE, COJICHOCTTA Oe€Iie

58%omipu Temnepatypa 30 rpamyca. IIpes 2014 r. Oemie ycTaHOBEHO cCamMO €IHO IOIMYE
Knipowitchia caucasica, BeposTHO citydaitHO Bisi3io npe3 kanana. ConeHoctra oere 50%o,

temneparypa 22 rpaayca. [Ipe3 2015 r. He 6s1xa ycTaHOBEHU pUOHU BHUJIOBE.

Bvnwen pemenzop
2015 r. centemBpu, 0 ex3./kB.M., 80% mokpurue ¢ Ruppia maritima,conenoct 23%o,

[Ipo3padyHa BOJaA. 3abensg3anu 0s1xa CAMHUYHU CK3CMILIAPH ITOIIYCTA, HpH6HH3HTeHHO 2 eK3.

Ha 300 MeTpa TpaHCeKTa (BU3YaIHO).

Bvmpewen pemenzop
M3rouna yact - yucieHoctra Ha Knipowitchia caucasica -7 ex3./kB.m mpe3 anpui 1999 no 16

ex3./kB.M mipe3 oy 1999 r. (Muxos, ortder kbM BIIIIOB, HemyOnukyBanu nanam). Ilpes
asryct 2000 r. cpegHaTa YMCIECHOCT B ChIIUAT OaceiH e O6mia 5,2 ek3./KB.M.

ITpe3 2014 r. BbB BbTpemnus pereHzop — 3amajHa 4acT, 0gxa yCTaHOBEHU cpeaHo 15,6
ex3/kB.M Knipowitchia caucasica, mpu conenoct 24%o u temmeparypara 22 rpamyca. [Ipe3
2015 r. uncnenocrra Ha Knipowitchia caucasicaBsB Bbrpeminust peTeH3op - 3amajHa 4acrT,
oemre 4,55 ex3/M.kB. ipu 24.1%o u Temneparypa 27 rpaayca. B uzrounara gact 1.67 ex3./kB.M

npu 20,1%o. Cpeano 3a Berpemnus perenzop 3a 2015 r. - 3,04 ex3./kB. M.

B u3rounata yact Ha BbTpemiHus peTeH3op M Ha IUI03a CBbp3Ball ro ¢ OCHOBHOTO €3epo

0s1xa ycTaHOBEHH Ke(ajIoBU €HOJETKU U aTepHHAa.

Ocnoeno ezepo
[Ipez 2014 r. OGeme HampaBeH OmMUT Ja ce mpoOoHadepe OCHOBHOTO €3e€p0, KOETO € C

MOJIXO/A1Ia COJICHOCT, HO ONuUTa Oellle HeycIeleH MOpaay U3KIIOYUTEIHO IhJIOOKaTa THHS,
KOSITO MPaBH I'a3eHeTO ONAcHO, MpoOoHaOMpaHeTo OT Opera He MoKa3a HaJMune Ha KaBKa3Ko
normue. Ilpe3 2015 r. Oemie HampaBeH BTOpPM ONUT B oO0jacTTa Ha IIII03a, CBBP3Bal]

OCHOBHOTO €3epo ¢ BbTpemnusi pereH30p, KaBKa3Ko MOMue OTHOBO He Oelle YCTAaHOBCHO B

ATaHacoBCKO e3epo - PaspaboTBaHe Ha MeToAMKa 3a XMApobuonorniyeH MOHUTOPUHT | [E]S
2015



KpaiiOpexxHa TpaHCEKTa, YCTAHOBEHH 051Xa €K3eMIUISIPH OT KaBKa3KO IOIYe aTepUHa, CKapuan

1 CIHOIOJUIITHHA Ke(i)aJIOBI/I CaMO B HCTIOCPCACTBCHA 0nu30CT U BBHTPC B IJIKO34A.

Ce(zepeH nosac
[Ipe3 2015 r. Gemre oOcneBaHa U3TOYHATA YaCT HA ceBepHUs mosic, HanpaBeHa 6e 1000 metpa

TpaHCEKTa OT JioAka ¢ mpoOoB3umane Ha Bceku 200 merpa, He Osfxa YCTaHOBEHH pUOH, C
U3KIIIOUYEHUE Ha TOCIEIHUAT IMYHKT, KBAETO OsiXxa yCTaHOBEHHM MallbK Opoi ramOys3us B

KpaiiOpexHnure oopacTBanus. BuzyanHo 0sixa Habmo1aBaHu eapyu KedaloBH pUOU U aTepuHa.

6000em ,,Hoeomo 600no msano“
[Ipe3 2014r. Geme mpobonabpan Bomoema ,,HOBOTO BOJHO TsUIO®, TaM OCBEH ramOy3us He

0sixa yCTaHOBEHH APYTH BUIOBE, PETUCTPUPAHU Osixa CEPHO3HU IMPOILIECH HA THHEHE, KOUTO

MMpaBAIAT ChIICCTBYBAHCTO HA AbHHU U YYBCTBUTCIHU BUJOBC HEBB3MOXKHO.
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OHeHKa Ha CKOJOIrHYHHUA CTATYC
Ornenkara Ha €KOJIOTHYHUS CTaTyc Ha ATaHAaCOBCKO e3epo ¢ minonsBaneto Ha BEK Pubwu e

HEBH3MOXKHA ChC CTAHJAPTHUTE PUOHHM WHJACKCH, Thil Karo MXTHO(ayHaTa Ha €3epoTo €
U3KIIOYUTETHO OellHa W CWJIHO 3aBHCHUMa OT COJIeHOCTTa Ha Oaceitnure. [lo Bpeme Ha
HACTOSANIOTO IPOYYBaHE ce pa3paboTH MeToAMKa (Bce omie B pabOTHA TpeTa BepcHsi) 3a
OLICHKA HA ChCTOSIHUETO Ha OAacCeHHHUTE ChC COJCHOCT paBHA WIIM JIO JBa IIBTH MO-BHCOKA OT

Ta3y Ha YEPHOMOpPCKaTa BOJa C U3II0JI3BAHC HAa KABKA3KOTO ITOIIYE KaTO OCHOBCH MHIAUKATOP.

Ba3upan na unciaenocrra Ha K. caucasica
unjaekc 3a OEC Ha ATaHACOBCKO e3epo
(v.3.0)

C€KOJIOI'MYHO
CbCTOSAHHUC

yuciaeHocr Ha K. caucasica

Ymepeno Mexnay 1 u 3 ex3/kB.M,

Jlomo Mexnay 0.5 u 1 ex3/kB.M

CrnpssMO TO3W HMHACKC € HM3YHMCICHO EKOJOTHMYHOTO ChCTOSHHE Ha OTHICIHUTE OaceiiHU B
€3epoTO TMpe3 TOAWHUTE Ha wm3cienBaHe. Taka omenkarta 3a 2013 um 2014 rox. e moOpo

CchCTOSIHHE, a 3a 2015 r. MHOTO JI01110.

CeBepeH COTHUK HO>xeH comHuk
roavHa | BbHIIEH peTeH30p Bwrpemen perensop Cenepto esepo | 100 e3epo
U3TOK 3amnaj
2013 n/a n/a J00po 00po
2014 n/a J00po 00po
2015 YmMmepeno rpaHuIia 100po/yMepeHo

Pa3paboTBaneTo Ha MHJEKC 3a OI[EHKA Ha 0a3aTa Ha €MHCTBEH BUJ HE € IPENOPHUYUTETHO U
JIOKOJIKOTO B ATaHACOBCKO €3€p0O HsAMa JPYTU TMOCTOSHHO oOWTaBamud BUAOBE pUOU, TO
TpsiOBa Ja ce pas3riefa BB3MOXKHOCTTA 3a M3IMOJI3BaHE HAa KOMOWHHpAH WHJIEKC, W3MOI3BaII]
Hsakonko Buaa BEK, koeto B ciywas Moxke Jga ObIaT MpeICTaBUTENMTE Ha 3000€HTOCA
(Gammarus sp., ldotea baltica, Cardium sp., Mysis sp.), Thif KaTo B Cilydast TEXHHUTE

MOMyNIaluY 0s51Xa 3ara3eHy U U 100pe NpeCTaBeHH.
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N3Boau
[Momynarusita Ha kaBka3koro momye (Knipowitchia caucasica) e u3ue3Hana oT r)KHATa 4acT

Ha ATaHacoBCKO e3epo mnpe3 2015r., a nonynanusTa B ceBepHaTa 4acT Ha €3€poTO € HamaJsiia
630 3 meTu. [lomynmanusita obuTaBama ATaHACOBCKO €3€pO OT OKOJIO 44 MJTH. MHAMBHAA
npe3 2014 1. ce e cBwia 10 okoJo 6.7 MiH. uHAuBKHA nipe3 2015r, T.e. Hamansana e ¢ 85% 3a
€/IHa TOJMHa, a IUIOLITa, KOATO obuTaBa ce ¢ cBuia ¢ 56%. [IpuumHuTe 32 TOBa MamabHO
M34Ye3BaHE HE Ca U3SICHEHH HAITBJIHO.

PaboTHa xumnore3a KbM MOMEHTA € MaJaHeTO Ha COJEHOCTTa BbB BCUYKU OaceilHH, KOETO €
3amoyHaio ome npe3 ecenra Ha 2014 r. u e nmpoawsmkmwio a0 jgaroro Ha 2015 r., korato
1opajd MHTCH3UBHUTE BAJCKH M rojeMuTe HaBoaHeHUs (peBpyapu - ampuii), COJICHOCTTa
naga 110 okojo 4%o0 W ce 3ambpka Ha HHUCKM HUBAa B MPOIABDKEHHWE HA HIKOJKO
Mecera.BeposiTHO ToBa € [0BENO A0 U3MHUPAHETO Ha ToJiIMa 4acT OT Mom4yerara u €
BB3NPENATCTBAIO Pa3MHOKABAHETO HA MAJKOTO OCTaHanu orenenu. Hsima obsicHeHue 3a1io
4acT OT TMOIyJNalusITa Cce € 3ama3wia BbB BbTpemHusi pereH3op, Npu IMOJOXKEHUEe, 4Ye
COJICHOCTTA € OWJyIa ChIlaTa Karo MPU OCTaHAIUTE OacelHu, eHa OT BH3MOKHUTE MPUIHHU €
MO-TOJIsIMaTa M3X0JHA YUCICHOCT (4 MBbTH MO-BUCOKA OT OCTaHAJIUTe OaceiiHh) U OTTaM IO-
BHCOKaTa CTA0OMJIHOCT Ha momynanusata. Bropa Bp3MoXkHa mpuunHa €, ye eceHra Ha 2014 r,

BBTPEIIHUS PETEH30p € UMaJl M0-BUCOKA U3XOHA COJICHOCT OT I0KHHUTE OaceiHu.

BbTpeIeH
Mecel/IIyHKT | K03KHO €3epo CEeBEPHO e3epo peTeH3op
2013|2014 |2015|2013|2014|2015|2013|2014 | 2015
3 5.7 4 4.3
4 14.1| 6.6 19.6| 5.2 3.9
5
6 325/ 10.1 17.1| 17.6 15.8
7 27.8 17.6 30.1
8 26.2 26.1 24.1
9 234|240 34.7| 18.7| 18.0| 26.5 22.7| 26.3
10 30.3 54.3
11 9.0 10.2 16.1

[lpencron na ce YTOYHHM, HO M3IJIEXKAAa Y€ ONTHMAIHATA COJICHOCT 3a pa3MHOXaBaHE W
pa3BUTHE Ha MOMyJIAlMUTE Ha KaBKA3KOTO IMomde, OOMTaBal(M ATaHACOBCKAaTa jaryHa, €
okoiio 20-27%o0 kato mpu cosieHoct 30-40%o0 Bede mMa MHOTO Masiko ek3eMiuisipu (mox 0,5

CK3/KB.M) N HaITbJIHO H34YEC3BaT Hal 50%0, KaTO oOcCTaBaT CaMO OTACIHH CK3CMIUIAPH.
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W3rnexna ye nonHara rpanuna € Hag S%o. He € curypHo kakBa 1o KakbB Ha4MH COJIEHOCTTA
BJIMsI€e BBbPXY BUIA, NI NPAKO (PU3MONOTHYHO (B pa3inuyHHUTE (Pa3d OT Pa3BUTHUETO) WIU
KOCBEHO, Upe3 N34Ye3BaHE HAa XPAHUTEIHUTE OOEKTHU B I10-COJICHUTE BOJIH.

[To BpeMe Ha HacTOSIIMTE M3CIECABAHUS CE€ YCTAaHOBU, Y€ WHBA3MBHUAT BHJ ramOy3us
CBOOOHO KHMBEE U MIPH COJICHOCT HaJ 36%o (B CEBEPHOTO €3€pO0).

YcTaHoBHXa ce MaCOBO pa3BUTHE HA MU3UIU OCOOEHO B I0)KHOTO €3€p0, KbETO 0sXa JeCeTKU
U CTOTHLIM €K3EMIUIIpH Ha KB/M. B ceBepHOTO e3epo Oelie perucrpupana u go0pa nomymnanus
Ha ldotea sp., luTepecen ¢akr e, 4e raMmapuauTe CICABAT IOCTA IUIBTHO PAa3IpPOCTPAHCHUETO

M YUCJICHOCTTA Ha KaBKa3KOTO ITOITYC.

IIpenopbxu
Exxemeceuen MOHHUTOPHHI' Ha COJICHOCTTa U TCMIICpAaTypaTa BbB BOJOCMHUTC OT KPUTHUYHO

3HAYCHHUE 3a OICNIIBAHETO Ha MOIyJalHMiITa Ha KaBKa3KOTO IMOMYe — TPU TOYKU: BbTperieH
perensop Ha Ceepuust conHuk, CeBepHo u FOxHO e3epo Ha HOKHUS COTHUK.
MOHI/ITOpI/IHF'BT Ha IIOIMyJJallMUTC Ha KaBKAa3KOTO IIOMYEC Ja CC€ MPOBCKIAa IHNPHUOPUTCTHO Ha
CJICJIHUTE BOJJOEMHU:

1. BwbTpelieH peTeH30p U3TOK U 3araj] — JABE TOUKH.

2. HOxHO u ceBepHO e3epo B KOXHMSI COTHUK — JIBE TOYKH.
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5. UHTerpupana omeHkKa Ha €KOJOIMYHOTO CHCTOSIHME HA 0a3a HA MPOBeJEHUTE
TepeHHH NMPOyYBaAHMSI.

[Tpunoxenure metpuku U Meroau no yetupure BEK, kakTo u cucremute 3a oreHka
ca Bce olle B nuioTeH eran 3a tTun L10: YepHomopcku cBpbXcosieHH e3epa. B mpoueca Ha
MpHUJIaraHe Mpe3 CIABAIINTE TOJUHH C€ 0YaKBa TSIXHOTO J0Pa3padOTBaHE U ONITHUMHU3HPAHE.

Nwmaiiky mpeaBul TOBa €KUITBT U3BBPIIBA MHTETpHpaHATa OIEHKA HA €KOJOTHYHOTO
ChCTOSIHUE HaA 0a3a Ha ocpeaHeHa oueHka, kakTo 1o DIl (otaenHu npobGoHAOUpaHUS U

meTpukH), M3b (MeTpukn), Taka u no yernpute bEK.

Topil kKato cTOMHOCTUTE Ha XUIPOMOP(OIOTHUHUTE EIEMEHTH 3a KayecTBO HMaT
TEKECT TMPH OTHACSHETO HA BOJHHUTE Tela KbM Kiaca MHOro n00poEC(u makcumaseH
€KOJIOTWYEH MOTEHIINAI), TO T€ HE Ca B3ETH MPEIBU]I ITPH HACTOSAIIATA OI[CHKA.

ChIMAT MOAX0J] Kacae U CTOMHOCTUTE Ha (PU3MKOXMMHYHUTE €JICMEHTH 33 Ka4eCTBO,
KOUTO TpsAOBa /1a ObAAT B3ETH MPEABHUA, KOTaTO BOJHUTE Tela OMBAT OTHACSHU MHOTO J00pO
u 106po EC (pecniektuBHO MakcumaneH u 1o0wp EIT).

Wuterpupanara oneHka e npencraBeHa Ha TaOm. 6. 3a myHkra B CeBepeH COIHHK
MOXE Jla C€ OTYETe M3BECTHO IMOJOOpPEHHE B CHCTOSHHETO KAaTo Ta3W ToauWHa oOoOmieHara
orieHka e ymepeno kM A00po EC. B ITyHKT 3 chIO ce OTYMTAa YMEPEHO OOIIO CHhCTOSHUE.

Tpa,[[I/II_II/IOHHO CIIaAKOBOOHUAT HYHKT 4 ocraBa B YMEPEHO CBCTOSAHUC.
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Ilyn oIl Mo M3b Pu6u HWHTerpupaHa oneHkKa
KT (oGo61IeHa OLleHKA) (PH) (oGoG1IeHa OLIeHKA) (ekcnepTHa OLLEHKA,
6a3upaHa Ha HOBA MeTOAUKa)
Ne 2013 2014 2015 2013 2014 2013 2014 2015 2013 2014 2015 2013 2014 2015
1 Jlomo Ymepen Jluncear YMmepeHo Jlomo Ymepen | MHoro Ymepen | Jlomo Ymepe | Ymepe
o o A0 | Ao6pg/ | o/mo6Gp HO HO/A0
JIOIIO o 6po
2 Ymepen | Hn YmepeHo | Hn HII Jlomo HII
o A0 J0 JIOLIO
JIOIIO
3 Jlo6po Jlomo Ymepeno | /lo6po Ymepeno Ymepen | Jlomio | ymepe
o HO
4 Jo6po YMmepeHn | go6po | Jlomo | YmepeH | [lo6po Jlo6po YmepeHo YmepeH | YMmepe | ymepe
o o o HO HO

Tabn. 6.MlHTerpupana oneHka Ha ekoJIoTH4HOTO cheTossHueno BEK B HaOmoiaBanuTe nynkrose, AtaHacoBcko e3epo, 2013-2015 r.
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6. U3Boau n npenopbku

1. COJIEHOCT

B nepuoma 2013-2014 r. 6e sBeH rpaAWeHTHT Ha COJEHOCTTA IO HAOJIIOJaBaHU MYHKTOBE:
ChIII. KJIacu(UKAIMOHHATA CUCTEMa 32 YePHOMOPCKH THITOBE e3epa 3a cosienoct (Hapenba H-
4, 2012) Cesepen conuuk 0e ¢ xapakrepuctuku Ha L10,kOxen comuuk - L9(cpenHo conenu

e3epa),corBeTHO ITyHKT 4 - i L8 (c1abo conenm).

IIpe3 2015 r. mopaau ecrecTtBeHH (akTopu (MHTEH3WBHH IbKI0OBE) TO3H TPaJAUHET
HMalle Cce30HeH XapakrTep W o0xBamame nsiata JjgaryHa. B nepuona mapr-toHH
coneHoctTa € 10 30%o, KOETO OMpeeNu UAI0TO €3ePOTO KaTo cpeHo coieHo. [Ipes netHus u

CCCHHU CC30H CeBepeH n HO’keH COJIHUK UMart CXO0JHa COJICHOCT.

2. TEMIIEPATYPA U PH

CpaBHI/ITeHHO IIOCTOSHHHU IIPE3 TPUTC 'OAWMHHA HA Ha6JIIO,Z[eHI/Ie.

3. BHOTEHH

BTOKBT OT AbKI0BHH BOJIHU /J0Be/€e 10 CEPHO3EH CNajJ B OMOreHHOTO HaToBapBaHe (>5
I'bTH 32 aMOHHEB a30T, 3 NbTH 3a (pocdaTu u T.H.).

Cnensa na ce mopyeprae, 4e NIPpOMEHHUTE BCJIEICTBHE HA IbKI0BETE MOBJIMABAT OCHOBHO
CeBepeH COJIHUK B IOCOKA NMOCTHIaHe HA NMPHEMJIMBH HHBA HA COJIEHOCT M OMOIEHM.
ToBa peduiekTHpa U BbPXY HEroBOTO €KOJIOTHYHO ChCTOsIHMe, KoeTo mpe3 2015 r. e
1noAo0peHo M MOTBBP/IKABA NPENOPbKaTa, HanpaseHa BbB PuHanaHus gokiaan or 2014
I., CBbP3aHA C M3KYCTBEHO BHACSIHE Ha CJ1aJKU BoAUB CeBepeH COTHHUK.

Ipe3 2015 r. ounenkara B ITynkr 1 mo @II e otinnvHO cheTosiHUE (MO-C1a00 KOIMYECTBEHO
pa3BUTHE, 3aTUXBaHE/JIUICA HA b(TEXH U MMO-PaBHOMEPHO pas3lipesielieHne Ha 0noobema 1o
TAKCOHOMHUYHH TPYITH).

Jlokato B HOXeH COMHMK KaBKa3KOTO IOMYE M34e3Ba, TO B CeBepeH Bce Ollle UMa OLEIENN
IIPEJICTaBUTEIIH.

3a mbpBH BT ca TOKJIAJBaHK 00pacTBaHus OT BoaHU Makpodutu (Ruppia maritima).

4. P. ASMAKA
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OcraBa B cuia npenopbKara aa CC OrpaHru4d BTOKa OT p. Asmaka unu Jda CC MPOCKTHpa U
IMyCHC B CKCILJIOaTaluA NPCUYUCTBATCIIHO CHOPBHIKCHUC MPCAN 3aYCTBAHCTO HA PCUYHUTC BOJU,
KbJACTO HHMBATa Ha OpraHM4Ha Marcpusa moraTr ga ce 06B’Bp)KaT CbhC 3alllaxa 3a BHJOBOTO

pa3HooOpa3ue Ha JbHHATa Oe3rpbOHauHa (ayHa B [IyHKT 4.

5. DUTOILJIAHKTOH

Ouenkara no @I witoctpupa TMHAMUYHO CHCTOSHUE.

6. JIMIICA HA IOTONEHM U IIJIABAILIIM MAKPO®UTH

N3BoxwT oT 2014 1., 4e Ta3u ymrica 000CTPS BUCOKUTE TEMIIEPATYPH MPe3 JIATOTO, HEJTOCTHUTA
Ha pa3TBOPEH KUCIOPOJ M 3aBHILIEHATA MBTHOCT C€ MOTBBXKAAaBa OT PETUCTPUPAHUTE
obpactBanust ot Ruppia maritima ¢ 80% mnokpuTiHe U BHCOKa MPO3PAYHOCT Ha BOJATa BBHB

BBHILEH peTeH30p Ha CeBEPEH COJHUK.

1. ﬂBHHA MAKPOBE3I'PbBHAYHA ®AYHA
YcraHoBeHa TEHACHIMS OT HAYaI0TO Ha IMpOYy4YBaHHUATA KbM BJIOIIABAHC HA CbCTOSHUCTO C 110

€iHa CTCIICH U HA TPUTC ITYHKTA.

8. UXTHO®AYHA

[Monymamusita Ha kaBkaskoro momue (Knipowitchia caucasica) e nzuye3nansa oT 10)KHATa 4acT
Ha AtaHacoBckO e3epo mpe3 2015 r., a momynanusTa B CeBEepHaTa 4acT Ha €3€poTO €
Hamansana Onu3zo 3 mbru. OnNTUMalHaTta COJEHOCT 3a pPa3sMHOXKaBaHE M pa3BUTHE Ha

MOMYJIAlIMUTE Ha KaBKAa3KOTO ToIue, oOnTaBamy ATaHacoBCKaTa jaryHa € okoso 20-27%o.

IIPEACTOSIO] MOHUTOPHUHT 2016 T.

1. Mpeunsupane Ha myHkroere 3a XbM, ®X mnokazarenun u BEK, kakto m uecrora Ha

Ha6J'IIOIlCHI/IC npeau 3anmo4YBaHe HA MOHUTOPUHIOBaATa KaMIIaHUA.

2. Exxemeceuen MOHHUTOPHHI HA COJICHOCTTA U TEMIICpaTypaTa BbB BOAJOCMHUTC OT KPUTHYHO
3HAYCHHUC 3a OLCIIABAHCTO Ha IOMYyJIallMdATa Ha KABKA3KOTO IMOMYC — TPU TOUKHU: B’preI_HCH

peren3op Ha CeBepHus conHuk, CeBepHo u FOxHo e3epo Ha FOxHUS CONHUK.
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3. BbB Bph3Kka ¢ 3aBHIICHUTE HUBA Ha OworeHu (Hamp. aMoHHEB a30TB CEBEpPECH COJIHUK) B
JaryHaTta ¥ BUCokata MbTHOCT B (FOEH COJIHUK) /1a ce U3BBPIIU aHAJIU3 Ha CETUMECHTH KaTo

MHUHUMYM eHOKpaTHO 3a 2016 1. B [lynkrose 1 u 3.

4. Jla ce mpocieau pa3BUTHETO Ha momynanusaTra Ha Ruppia maritima BbB BBHIICH PETEH30p

Ha CeBepeH COTHUK.

5. MOHHUTOPHHI'BT Ha MOMYJIAIMUATE Ha KAaBKAa3KOTO IOIMYE J]a Ce MPOBEkKIA IPUOPUTETHO HA
CIICTHUTE BOJJOCMHU:
v CeBepeH CONMHUK: BbTpeleH peTeH3op U3ToK u 3anaj (2 myHKTa);

v 1Oxen conuuk: KOxHO U ceBepHO €3epo(2 myHKTa).

6. Cuen mouyuyaBane Ha pesyiararure or XbBM 2016 m uHTepnpeTMpaHeT0 UM,
u3BexaaHe Ha npuopureTHu @XM noka3ate i 1 MEeTPUKH 32 OLIEHKA HA CbCTOSIHHETO

B ATaHACOBCKO €3epo.
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7. llpujioxennst

Ipuio:xkenne 1: Pe3yJraTu oT aHAIM32 HAOCHOBHU (PM3UKOXMMHUYHHU NapaMeTPH

IMynkT Nel Pu3uKOXUMHYEH MepHa equHULA Craunpapt/ I'panuna Ha | Pesyarar
napamMerbp MeTo/ OTKpHBaHe
13.03.15 Ha MeToJa
AxruBHa peakuus (pH) (WTW) - 8.765
42°34'16.58"C Pa3TBOpPEH KUCIOPON mg/Il (WTW) 0,00 14.79
27°28'05.46"1
Hacutenoct ¢ KUCaopo. % (WTW) 0,00 129.0
[IepBu
Kpaiibpesker nosic | TemmepaTypa e (WTW) - 10.0
(CeBepeH cOITHUK)
EnextponpoBoaumoct/ uS cm-1 (WTW) 0,0-2000 12450
CouneHoct %0 6.9
A30T HUTPHUTEH mg/l BJC EN 26777 0,002-0.,300 0.078
A30T HUTpaTEH mg/I BAC ISO 7890-3 0,2-30,0 <0.10
AMOHHEB a30T mg/I EN ISO 11905-1 0.02-1.50 0.07
Oprodocharu P205 mg/I BAC EN ISO 0.02-11.46 0.67
@ochamu(xaro PO4) mg/l 6878 0.03-15.3 0.90
Docgamu(xato PO4 -P) mg/I 0.010 - 5.00 0.29
IMynkTr Ne3 DU3UKOXMMUYEH MepHa eqnHMIA Cranaapt/ I'panuna Ha | Pesyarar
nmapamMerbp MeTOJ OTKpHBaHe
14.03.2014 HA MeTo/Ja
AxruBHa peakuus (pH) (WTW) - 8.57
42°31'42.39"C Pa3TBOpEH KUCIOPO mg/I (WTW) 0,00 9.61
27°28'24.28"U
HacuteHocT ¢ KUCI0pOoI % (WTW) 0,00 91.2
IOxHo e3epo
Temmeparypa °C (WTW) - 10.1
Enexrponposoaumoct/ uS cm-1 (WTW) 0,00-2000 9870
Conenoct %00 5.7
A30T HUTpUTEH mg/I BAC EN 26777 0,002-0,300 0.043
A30T HUTpaTeH mg/I BJC ISO 7890-3 0,2-30,0 <0.2
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IMynkT Ne3 DU3NKOXUMHYEH MepHa equHULIa Craunnpapt/ I'pannna Ha | Pe3syarar
napamMeTbp MeToJ OTKpHBaHe
14.03.2014 HA MeToja
AMoHHEB a30T mg/I EN 1SO 11905-1 0,02-1,50 0.06
Oprodocparu P205 mg/| BJAC EN ISO 0.02 - 11.46 <0.11
Docpamu(xato PO4) mg/I 6878 0.03-15.3 <0.15
@ochamu(xaro PO4 -P ) mg/l 0.010-5.00 <0.05
IMynkr Ned DHU3UKOXUMUYCH Mepna Craungapt/ I'panuna na | Pesyarar
napamMeTrsbp eTUHHIA MeTOo] OTKpHBaHe
14.03.2015 Ha MeTO0/a
AxruBHa peakuus (pH) (WTW) - 7.79
PasTBOpeH KuciIopos mg/l (WTW) 0,00 7.01
42°35'45.15"C
27°29'38 88"U HacutenocT ¢ kuciaopon % (WTW) 0,00 66.1
IIpenuBHUKA Ha
Asmaka pexa Temneparypa oC (WTW) - 9.7
Enexrpornposoaumoct/ uS cm-1 (WTW) 0,00-2000 1025
Conenoct %0 0.4
A30T HUTpUTEH mg/l BJC EN 26777 0,002-0,30 0.043
A30T HUTpaTEeH mg/l BJC ISO 7890-3 0,02-30,0 <0.2
AMOHHUEB a30T mg/l EN ISO 11905-1 0,02-1,50 0.29
Oprodocparun P205 mg/I BAC EN ISO 0.02 - 11.46 0.76
Docpamu(xato PO4) mg/I 6878 0.03-15.3 1.02
@ochamu(xaro PO4 -P ) mg/l 0.010 - 5.00 0.33
IIynkT NeS DU3UKOXMMUYEH Mepna Cranaapt/ I'pannna Ha | Pesyarar
napamMeTbp eIUHHIIA MeTOoJ OTKpHBaHe
14.03.2015 Ha MeToja
AxruBHa peakius (pH) (WTW) - 8.61
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IIynkr NeS DU3NKOXUMHYEH MepHa Craunnpapt/ I'pannna Ha | Pe3syarar
napaMeTbp eTHHUIA MeToJ OTKpHBaHe
14.03.2015 Ha MeToxa
42°31'42.18"C Pa3TBOpeH KHCIOPOT mg/l (WTW) 0,00 9.58
27°28'24.32"U
Hacurenocr ¢ xucimoposn % (WTW) 0,00 97.1
IOxHO e3epo
Temneparypa °C (WTW) - 11.2
EnexrpornpoBoaumoct/ uS ecm-1 (WTW) 0,00-2000 11000
Conenoct %0 6.1
A30T HUTpUTEH mg/I BAC EN 26777 0,002-0,300 0.048
A30T HUTpATEH mg/| BJIC 1SO 7890-3 0,2-30,0 <0.2
AMOHHUEB a30T mg/l EN ISO 11905-1 0,02-1,50 0.12
Oprodocparu P205 mg/I BIC EN ISO 0.02 - 11.46 <0.11
Docgpamu(xaro PO4) mg/I 6878 0.03-15.3 <0.15
Dochamu(xato PO4 -P ) mg/l 0.010-5.00 <0.05
IMMynkTr Ne8 DU3NKOXUMUYEH Mepna Craumapt/ I'panuna Ha Pesynrar
mapameThbp eIUHHUIIA METOJ OTKpHBaHE Ha
13.03.2015 MeTojia
Axrtusna peakius (pH) (WTW) - 8.53
42°33'05.63"C Pa3TBOpEH KHUCIOPOT mg/I (WTW) 0,00 10.73
27°28'57.12"1N
Ceepro e3epo(Ha Hacurenocrt ¢ kucnopon % (WTW) 0,00 91.8
t0xen comrmic) Temneparypa °C (WTW) - 8.4
EnextponpoBoaumMoct/ uS cm-1 (WTW) 0,00-2000 7460
ConeHnoct %00 4.0
A30T HUTPUTEH mg/l BJIC EN 26777 0,002-0,300 0.036
A30T HUTpaATEH mg/l BJIC ISO 7890- 0,2-30,0 <0.2
3
AMOHHEB a30T mg/l EN ISO 11905- 0,02-1,50 <0.02
1
Oprodocharu P205 mg/I BAC EN 1SO 0.02 - 11.46 <0.11
Docgpamu(xaro PO4) mg/I 6878 0.03-15.3 <0.15
@ochamu(xaro PO4 -P ) mg/l 0.010 - 5.00 <005
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IynkT Nel0 DU3NKOXUMHYEH MepHa Crangapt/ I'pannna Ha Pesyarar
napaMeTbp eTHHUIA MeTOJ OTKpUBaHe
14.03.2015 Ha MeToxa
Axrtuena peakius (pH) (WTW) - 7.96
42°33'51.24"C PasTBOpEH KHUCIOPOT mg/I (WTW) 0,00 7.93
27°29'20.85"U
O6xoneH MopeKH Hacurenoct ¢ Kucmopo % (WTW) 0,00 70.3
MSTOK (cpemty Temmeparypa °C (WTW) - 10.3
pa3cajHUKA)
EnexTponpoBoauMoct/ pScm? (WTW) 0,00-2000 987
ComeHoct %0 0.4
A30T HUTPUTEH mg/l BJIC EN 26777 0,002-0,300 0.039
A30T HUTpaTeH mg/l BJIC 1SO 7890- 0,2-30,0 <0.2
3
AMOHHEB a30T mg/I EN ISO 11905- 0,02-1,50 <0.02
1
Oprodocharu P205 mg/I BJAC EN ISO 0.02 - 11.46 0.52
@ocgpamu(xaro PO4) mg/I 6878 0.03-15.3 0.73
@ochamu(xaro PO4 -P ) mg/l 0.010-5.00 0.24
ynkr Nell DHU3UKOXUMHUYECH Mepna Cranpapt/ I'pannna Ha Pesyarar
napamMerbp eIMHHLIA METOJ OTKpUBaHe
13.03.2014 Ha MeToga
AxruBHa peakuus (pH) (WTW) - 8.34
42°34'12.91"C PastBopeH Kuciopos mg/l (WTW) 0,00 12.82
27°28'03.58"1
O6x0/1eH KaHal 3ana Hacurenocrt ¢ kucnopon % (WTW) 0,00 113.2
(nowmcrenata uacr) Temmeparypa °C (WTW) - 9.6
EnexrponpoBoanmoct/ uS em™ (WTW) 0,00-2000 922
Conenoct %0 0.4
A30T HUTPUTEH mg/l BJC EN 26777 | 0,002-0,300 0.077
A30T HATpATEH mg/l BJC ISO 7890- 0,2-30,0 3.8
3
AMOHUEB a30T mg/l EN ISO 11905- 0,02-1,50 0.07
1
Oprodocharu P205 mg/I BJAC EN ISO 0.02 - 11.46 1.78
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MynkTt Nell DU3NKOXUMHYEH MepHa Crangapt/ I'pannna Ha Pesyarar
napamerbp eIMHHIA MeTo] OTKpPHBaHe
13.03.2014 Ha MeToxa
Docpamu(xaro PO4) mg/l 6878 0.03-15.3 2.39
Docamu(xaro PO4 -P) mg/l 0.010 - 5.00 0.78
IMynkr Nel2 DU3NKOXUMHYEH Mepna Crangapt/ I'pannna Ha Pe3yarar
napaMeTbp eIUHULA METOJ OTKpUBaHe
13.03.2015 Ha MeTola
AxtuBHa peakuus (pH) (WTW) - 8.28
42°33'03.30"C PasTBOpEH KHCIOPOT mg/I (WTW) 0,00 11.8
27°28'31.38"U
O6x0/1eH KaHal 3anaj Hacurenoct ¢ kucnopon % (WTW) 0,00 104.2
(cepsis Cutpoe) Temneparypa °C (WTW) - 10.6
EnextponpoBoaumMoct/ uScm’ (WTW) 0,00-2000 916
Conenoct %00 0.4
A30T HUTPUTEH mg/l BJC EN 26777 | 0,002-0,300 0.074
A30T HUTpATEH mg/l BJC ISO 7890- 0,2-30,0 3.3
3
AMOHHKEB a30T mg/l EN ISO 11905- 0,02-1,50 0.05
1
Oprodocharu P205 mg/I BAC EN ISO 0.02-11.46 0.68
@ocpamu(xaro PO4) mg/I 6878 0.03-15.3 0.91
Docamu(xaro PO4 -P) mg/l 0.010-5.00 0.30
IMynkr Nel3 DU3UKOXMMUYEH Mepna Cranaapt/ I'panuna Pesyarar
napamMernbp eIUHUIA MeTOJ1 Ha
13.03.2015 oTKpHBaHe
Ha MeTo/a
Axrtusna peakrms (pH) (WTW) - 8.83
42.576184°C Pa3TBOpEH KUCIOPOT mg/l (WTW) 0,00 11.05
27.472829°1
HacuTeHocT ¢ KUCI0pOoT % (WTW) 0,00 95.7
Brrpemnien .
peteHsop Temneparypa C (WTW) - 9.1
EnektponpoBoaumoct/ uS cm-1 (WTW) 0,00-2000 7860
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ynkTr Nel3 DU3NKOXUMHYEH MepHa Craunnpapt/ I'pannua Pesyarar
napamMerbp eIMHHIA MeTo] Ha
13.03.2015 OTKpHBaHe
Ha MeTo/a
Conenoct %0 4.3
A30T HUTpUTECH mg/I BAC EN 26777 | 0,002-0,300 0.041
A30T HUTpaTeH mg/I BJC ISO 7890-3 0,2-30,0 <0.2
AMOHHEB a30T mg/I EN I1SO 11905-1 0,02-1,50 0.14
Oprodocharu P205 mg/| BAC EN ISO 0.02 - 11.46 0.58
Docgpamu(xaro PO4) mg/I 6878 0.03-15.3 0.78
@ochamu(xaro PO4 -P ) mg/l 0.010-5.00 0.25
IIynkr Nel4 DHU3NKOXUMUYCH Mepna Craungapt/ I'pannna Pesyarar
napamMerbp eIMHHIA MeTo[ Ha
13.03.2015 OTKpHBaHe
Ha MeTo/a
AxruBHa peaknus (pH) (WTW) - 8.80
42.576236°C PasTBOpeH Kuciopos mg/l (WTW) 0,00 12.15
27.472163°1
HacuteHoct ¢ KUCIopo. % (WTW) 0,00 106.7
TonoOyxus Il
Temmeparypa °C (WTW) - 10.0
EnextpomnpoBoaumMoct/ uS cm-1 (WTW) 0,00-2000 11090
Conenoct %o 6.1
A30OT HUTPUTEH mg/l BJIC EN 26777 0,002-0,300 0.055
A30T HUTpaTEeH mg/l BJC ISO 7890-3 0,2-30,0 <0.2
AMOHUEB a30T mg/l EN ISO 11905-1 0,02-1,50 0.27
Oprodocharu P205 mg/I BAC EN ISO 0.02 -11.46 0.53
Docgpamu(xaro PO4) mg/I 6878 0.03-15.3 0.72
Dochamu(xaro PO4 -P ) mg/l 0.010-5.00 0.23
Mynkr Nel5 DU3NKOXUMHYEH Mepna Cranpgapt/ I'pannua Pe3yarar
napamMerbp eIUHULA MeETOJ Ha
34.03.2015 OTKpHBaHe
Ha MeTo/ia
AxruBHa peaknus (pH) (WTW) - 8.807
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MynkT Nel5 DU3NKOXUMHYEH MepHa Craunnpapt/ I'pannna Pesyarar
napamMerbp eTHHUIA MeTo/ Ha
34.03.2015 OTKpHBaHe
Ha MeTo/a
Pa3TBOpeH KUCIOPOT mg/l (WTW) 0,00 11.69
42.575715°C
27.472610°1 Hacurenoct ¢ kuciopoa % (WTW) 0,00 105.5
OCHOBHO €3epo Temneparypa °C (WTW) - 101
EJekTponpoBoaumMoct/ uS cm-1 (WTW) 0,00-2000 8320
Conenoct %o 4.5
A30T HUTpUTEH mg/I BAC EN 26777 | 0,002-0,300
A30T HUTpaTEH mg/I BJIC 1SO 7890-3 0,2-30,0
AMOHUEB a30T mg/l EN ISO 11905-1 0,02-1,50
A3zoT 00111 mg/I EN ISO 11905-1 0.5-25.0
Oprodocharu P205 mg/I BAC EN ISO 0.02 -11.46
Docamu(xaro PO4) mg/I 6878 0.03-15.3
Docamu(xaro PO4 -P) mg/l 0.010-5.00
ynkr Nel Pu3nKOXUMHYEH MepHa equHuILIa Cranpgapt/ I'pannna na | Pesyarar
napamMerbp MeTOJ1 OTKpHBaHe
24.04.2015 Ha MeToga
AxruBHa peakuus (pH) (WTW) - 8.96
42°34'16.58"C Pa3TBOpEH KUCIOPO/ mg/I (WTW) 0,00 12.27
27°28'05.46"1
Hacwurenoct ¢ kucinoposn % (WTW) 0,00 112.2
[IepBu
Kpaiibpesker nosic | TemmnepaTypa e (WTW) - 123
(CeBepeH cOITHUK)
EnextpomnpoBoaumoct/ uS cm-1 (WTW) 0,0-2000 11360
Conenocr %0 6.3
A30OT HUTPUTEH mgdm'3 BJIC EN 26777 0,002-0.,300 0.099
A30T HUTpaTEH mg/I BAC ISO 7890-3 0,2-30,0 <0.10
AMOHHEB a30T mg/I EN ISO 11905-1 0.02-1.50 0.14
Oprodocpara P205 mg/I BAC EN 1SO 0.02 - 11.46 0.34
Dochamu(xaro PO4) 6878 0.03-15.3 0.45
0.15
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IMynkT Nel Pu3NKOXUMHYEH MepHa equHULIa Craunnpapt/ I'panuna na | Pesyarar
napamMerbp MeToJ OTKpHBaHe
24.04.2015 Ha MeToxa
@ochamu(xaro PO4 -P ) 0.010 - 5.00
IMynkTt Ne3 DU3NKOXUMHYEH MepHa equHHUIIA Cranpaapt/ I'pannua Ha | Pe3syarar
napamMerbp MeToJ OTKpHBaHe
25.04.2015 Ha MeToxa
AxTuBHa peakius (pH) (WTW) - 8.68
42°31'42.39"C | PastBopeH kucnopon mg/l (WTW) 0,00 9.87
27°2824.28"1N
HacuTeHocT ¢ KUCI0poT % (WTW) 0,00 91.8
IOxHo e3epo
Temmeparypa °C (WTW) - 12.1
EnextpornpoBoaumoct/ uS cm-1 (WTW) 0,00-2000 10750
ConeHoct %0 6
A30T HUTpUTEH mg/l BJIC EN 26777 0,002-0,300 0.043
A30T HUTpaTEH mg/l BJIC 1SO 7890-3 0,2-30,0 <0.2
AMOHUEB a30T mg/l EN ISO 11905-1 0,02-1,50 0.06
Oprodocharu P205 mg/I BJIC EN 1SO 0.02-11.46 <0.11
Docgpamu(xaro PO4) 6878 0.03-15.3 <0.15
@ochamu(xaro PO4 -P ) 0.010-5.00 <0.05
ITynkT Ned DU3NKOXUMHYEH MepHa Cranpapt/ I'pannna Pesyarar
napamMerbp eIUHULA METOJ Ha
25.04.2015 oTKpHBaHe
Ha MeTo/Ja
AxruBHa peakuus (pH) (WTW) - 7.86
Pa3TBOpeH KUCIOPOT mg/l (WTW) 0,00 7.62
42°35'45.15"C
27°29'38.88"Ullpesmsn HacureHoct ¢ KHCI0po % (WTW) 0,00 67.3
A
i Ha Asviatiiia peia Temmeparypa 0C (WTW) - 10.4
Enexrponposoxumoct/ pS em-1 (WTW) 0,00-2000 1135
Conenocr %0 0.6
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IIynkT Ned DU3NKOXUMHYEH MepHa Cranpgapt/ I'pannna Pesyarar
napamMerbp eIMHHIA MEeTO/ Ha
25.04.2015 OTKpHBaHe
Ha MeToJa
A30T HUTpUTEH mg/l BAC EN 26777 0,002-0,30 0.047
A30T HUTpaTEeH mg/l BJIC I1SO 7890-3 0,02-30,0 <0.2
AMOHHEB a30T mg/l EN 1SO 11905-1 0,02-1,50 0.32
Oprodocparu P205 mg/| BJIC EN ISO 0.02 - 11.46 0.30
Docamu(xaro PO4) 6878 0.03-15.3 0.40
Dochamu(xaro PO4 -P ) 0.010-5.00 0.13
IIyHkT NeS DU3UKOXMMHYEH Mepna Crangapt/ I'panuna Pe3yarar
napamMeTrbp eTHHHIIA METO/I Ha
25.04.2015 OTKpUBaHe
HA METO/Ja
AxruBHa peakuust (pH) (WTW) - 8.70
42°31'42.18"C
27°2824.32"1U Pa3TBOpEH KHUCIOPOT mg/I (WTW) 0,00 9.68
FOXHO e3epo HacuteHocT ¢ KUCI0pOa % (WTW) 0,00 97.4
Temneparypa °C (WTW) - 15.9
EnexrponpoBoanmoct/ uScm™ (WTW) 0,00-2000 11710
Conenocr %0 6.6
A30T HUTPUTEH mg/l BAC EN 26777 | 0,002-0,300 0.045
A30T HUTpaTeH mg/l BJC ISO 7890-3 0,2-30,0 <0.2
AMOHHKEB a30T mg/l EN ISO 11905-1 0,02-1,50 0.12
Oprodocharu P205 mg/I BAC EN ISO 0.02 - 11.46 <0.11
Docamu(xaro PO4) 6878 0.03-15.3 <0.15
Dochamu(xaro PO4 -P ) 0.010-5.00 <0.05
IMynkr Ne8 DOU3NKOXUMUYEH Mepna Craumapt/ meroq | I'panuia Ha Pesynrat
napameTsbp e/IMHALIA OTKpUBaHe
24.04.2015 Ha MeTOma
Axrtusna peakius (pH) (WTW) - 8.65
42°33'05.63"C Pa3TBOpEH KHUCIOPOT mg/I (WTW) 0,00 10.49
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IIynkr NeS DU3NKOXUMHYEH MepHa Cranpgapt/ I'pannna Pesyarar
napamerbp eIMHHIA MeTo] Ha
25.04.2015 OTKpHBaHe
Ha MeToJa
27°28'57.12"U Hacurenoct ¢ Kucmopo % (WTW) 0,00 90.3
CesepHo e3epo(Ha .
TOPeH CONHUK) Temrepatypa C (WTW) - 9.2
Enekrpornposogumoct/ pSem™ (WTW) 0,00-2000 9490
CoeHoct %0 5.2
A30T HUTPUTEH mg/I BAC EN 26777 | 0,002-0,300 0.055
A30T HUTpaTCH mg/l BJC ISO 7890-3 0,2-30,0 <0.2
AMOHHKEB a30T mg/l EN ISO 11905-1 0,02-1,50 0.10
Oprodocparu P205 mg/I BJIC EN 1SO 0.02-11.46 <0.11
Docpamu(xaro PO4) 6878 0.03-15.3 <0.15
Dochamu(xato PO4 -P) 0.010 - 5.00 <005
IMynkr Nel0 DHU3UKOXHMHUYECH Mepna Crangapt/ I'pannna Pesyarar
napamMerbp eIMHHLIA MeTo] Ha
25.04.2015 OTKpHBaHe
Ha MeTo/Ja
AxtuBHa peakuust (pH) (WTW) - 7.76
42°33'51.24"C PastBopeH Kuciopos mg/l (WTW) 0,00 7.67
27°29'20.85"U
O6XO0IeH MOPCKH Hacurenocrt ¢ kucnopon % (WTW) 0,00 69.1
MSTOK (cpenty Temneparypa °C (WTW) - 11.4
pa3caJHUKA)
EnextponpoBoanmMoct/ uS cm-1 (WTW) 0,00-2000 970
ConeHnoct %00 0.4
A30T HUTPUTEH mg/l BJIC EN 26777 0,002-0,300 0.040
A30T HUTpaATEH mg/l BJIC 1SO 7890-3 0,2-30,0 <0.2
AMOHHEB a30T mg/l EN ISO 11905-1 0,02-1,50 0.12
Oprodocharu P205 mg/I BAC EN ISO 0.02-11.46 0.47
Docgpamu(xaro PO4) 6878 0.03-15.3 0.63
0.010 - 5.00 0.20

@ochamu(xaro PO4 -P )
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MynkTt Nell DU3NKOXUMHYEH MepHa Cranpgapt/ I'pannna Pesyarar
napaMeTbp eTHHUIA MeTOJ HA
24.04.2015 OTKpHBaHe
Ha MeToJa
Axrtuena peakius (pH) (WTW) - 8.99
42°34'12.91"C PasTBOpEH KHUCIOPOT mg/I (WTW) 0,00 14.62
27°28'03.58"U
O6X01eH KaHaT 3aman Hacurenoct ¢ Kucmopo % (WTW) 0,00 137.9
(mouncTenaTa yacr) Tewmeparypa o0 WTW) - 126
Enekrpornposogumoct/ uScm? (WTW) 0,00-2000 771
ComeHoct %0 03
A30T HUTPUTEH mg/l BJIC EN 26777 0,002-0,300 0.082
A30T HUTpATCH mg/l BJIC 1SO 7890-3 0,2-30,0 <0.2
AMOHHKEB a30T mg/l EN ISO 11905-1 0,02-1,50 0.09
Oprodocharu P205 mg/I BJAC EN ISO 0.02 - 11.46 0.17
@ocgpamu(xaro PO4) 6878 0.03-15.3 0.22
Dochamu(xato PO4 -P) 0.010 - 5.00 \0.07
IMynkr Nel2 DHU3UKOXHMHUYECH Mepna Crangapt/ I'panuna Pesyarar
napamMerbp eIMHHLIA MeTox Ha
24.04.2015 OTKpHBaHe
Ha MeTo/Aa
AxruBHa peakuust (pH) (WTW) - 9.00
42°33'03.30"C PastBopeH Kuciopos mg/l (WTW) 0,00 15.68
27°28'31.38"U
O6x0/1eH KaHaN 3ama Hacurenocrt ¢ kucnopon % (WTW) 0,00 144.7
(cepsis Cutpoer) Temneparypa °C (WTW) - 12.8
EnexTponpoBoaumoct/ uS cm™ (WTW) 0,00-2000 784
Conenoct %0 03
A30T HUTPUTEH mg/l BJIC EN 26777 0,002-0,300 0.080
A3OT HUTpATCH mg/l BJIC 1SO 7890-3 0,2-30,0 <0.2
AMOHHEB a30T mg/l EN ISO 11905-1 0,02-1,50 0.07
Oprodocharu P205 mg/I BAC EN ISO 0.02 -11.46 0.19
Docdamu(xkaro PO4) 6878 0.03-15.3 0.26
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IIynkT Nel2 DU3NKOXUMHYEH MepHa Craunnpapt/ I'pannua Pesyarar
napamerbp eIMHHIA MeTo] Ha
24.04.2015 OTKpHBaHe
Ha MeTo/a
@ochamu(xaro PO4 -P ) 0.010 - 5.00 0.08
Mynkt Nel3 DU3NKOXUMHYEH Mepna Craunnpapt/ I'pannua Pesyarar
napamMerbp eIMHHIA MeTox Ha
24.04.2015 OTKpHBaHe
Ha MeTo/1a
AxruBHa peakuus (pH) (WTW) - 8.73
42.576184°C PasTBOpeH KuciIopos mg/l (WTW) 0,00 10.45
27.472829°1
HacuTeHocT ¢ KUCI0po.T % (WTW) 0,00 94.0
Brrpeuen 5
peTemsop Temneparypa C (WTW) - 10.8
EnexrponpoBoaumoct/ uS cm-1 (WTW) 0,00-2000 7220
Conenocr %o 3.9
A30T HUTpUTEH mg/l BJIC EN 26777 0,002-0,300 0.088
A30T HUTpaTEeH mg/l BJC ISO 7890-3 0,2-30,0 <0.2
AMOHUEB a30T mg/l EN ISO 11905-1 0,02-1,50 0.08
Oprodocharu P205 mg/I BAC EN ISO 0.02-11.46 1.33
@ocgpamu(xaro PO4) mg/I 6878 0.03-15.3 1.78
@ochamu(xaro PO4 -P ) mg/l 0.010-5.00 0.58
IMynkr Nel4 DU3UKOXUMUYCH Mepna Cranpapt/ I'pannna Pesyarar
napamMerbp eINHUIA MeTOJ Ha
24.04.2015 OTKpHBaHe
HAa MeTo/a
AxruBHa peaknus (pH) (WTW) - 8.71
42.576236°C PaztBOpeH kuciopos mg/I (WTW) 0,00 10.93
27.472163°1
Hacurenocr ¢ xuciopon % (WTW) 0,00 97.3
Tonoyxus 11
Temmneparypa °C (WTW) - 10.6
EnextpomnpoBoauMoct/ uS cm-1 (WTW) 0,00-2000 12500

ATaHacoBCKo e3epo - PaspaboTBaHe Ha MeToAMKa 3a XMAPO6NONOTUYEH MOHUTOPUHT |
2015




IynkT Nel4 DU3NKOXUMHYEH MepHa Craunnpapt/ I'pannua Pesyarar
napamMerbp eIMHHIA MeTo] Ha
24.04.2015 OTKpHBaHe
Ha MeTo/a
Conenoct %0 7.0
A30T HUTpUTECH mg/I BAC EN 26777 | 0,002-0,300 0.093
A30T HUTpaTeH mg/I BJC ISO 7890-3 0,2-30,0 <0.2
AMOHHEB a30T mg/I EN I1SO 11905-1 0,02-1,50 0.16
Oprodocharu P205 mg/| BAC EN ISO 0.02 - 11.46 0.76
Docgpamu(xaro PO4) mg/I 6878 0.03-15.3 1.02
@ochamu(xaro PO4 -P ) mg/l 0.010-5.00 0.33
IMynkr Nel5 DHU3NKOXUMUYCH Mepna Craungapt/ I'pannna Pesyarar
napamMerbp eIMHHLIA MeTo[ Ha
24.04.2015 oTKpHBaHe
Ha MeTo/a
AxruBHa peakuus (pH) (WTW) - 8.77
42.575715°C PasTBOpeH Kuciopos mg/l (WTW) 0,00 10.84
27.472610°1
HacuteHoct ¢ KUCIopo. % (WTW) 0,00 99.0
OCHOBHO €3epo
Temmeparypa °C (WTW) - 111
EsextporpoBoaumoct/ uS cm-1 (WTW) 0,00-2000 6580
Conenoct %o 3.6
A30OT HUTPUTEH mg/l BJIC EN 26777 0,002-0,300
A30T HUTpaTEeH mg/l BJC ISO 7890-3 0,2-30,0
AMOHUEB a30T mg/l EN ISO 11905-1 0,02-1,50
A3sor 06111 mg/I EN I1SO 11905-1 0.5-25.0
Oprodocharu P205 mg/I BAC EN ISO 0.02 -11.46
®ochamu(xaro PO4) mg/l 6878 0.03-15.3
Docamu(xaro PO4 -P) mg/l 0.010-5.00
IMynkr Nel DHU3UKOXUMHUYCH MepHa equHHLA Cranpapt/ I'pannna na | Pesyarar
napamMerbp MeETOJ OTKpHBaHe
17.06.2015 Ha MeToxa
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IMynkT Nel Pu3NKOXUMHYEH MepHa equHULIa Craunnpapt/ I'panuna Ha | Pesyarar
napamMerbp MeToJ OTKpHBaHe
17.06.2015 Ha MeToxa
AxruBHa peakuus (pH) (WTW) - 8.51
42°34'16.58"C PastBopeH kucnopon mg/I (WTW) 0,00 8.59
27°28'05.46"1
HacuTeHocT ¢ KUCI0po.T % (WTW) 0,00 103.4
IIepBu
Kpaiibpesxen nosic | TemmnepaTypa °C (WTW) - 24.3
(CeBepeH coTHUK)
EnexrponpoBoaumoct/ pS cm-1 (WTW) 0,0-2000 24700
ComeHoct %0 151
A3OT HUTPUTCH mgdm'3 BJIC EN 26777 0,002-0.,300 0.105
A30T HUTpaTEeH mg/l BJIC 1SO 7890-3 0,2-30,0 <0.2
AMOHHEB a30T mg/l EN ISO 11905-1 0.02-1.50 0.56
Oprodocparu P205 mg/I BIC EN ISO 0.02 - 11.46 1.94
Dochamu(xato PO4) 6878 0.03-15.3 2.60
@ochamu(xaro PO4 -P ) 0.010-5.00 0.85
IMynkr Ne3 DHU3UKOXMMHUYEH Mepna Craunpapt/ I'panuna na | Pesyarar
nmapamMerbp eIMHUIA MeTO0] OTKpHUBaHe
20.06.2015 Ha MeToxa
AxruBHa peaknus (pH) (WTW) - 8.35
42°31'42.39"C | PastBopeHn kucnopon mg/l (WTW) 0,00 7.54
27°28'24.28"U
HacurenocT ¢ kucmopos % (WTW) 0,00 91.1
OxHO e3epo
Temmeparypa °C (WTW) - 24.6
EnexrponpoBonumoct/ uS cm-1 (WTW) 0,00-2000 18720
Conenoct %60 10.7
A3OT HUTPUTEH mg/l BJIC EN 26777 0,002-0,300 0.056
A3OT HUTpaTCH mg/l BJIC 1SO 7890-3 0,2-30,0 <0.10
AMOHUEB a30T mg/l EN ISO 11905-1 0,02-1,50 0.10
Oprodocpara P205 mg/l BAC EN ISO 0.02 - 11.46 0.17
Docdamu(xaro PO4) mg/I 6878 0.03-15.3 0.22
Dochamu(xaro PO4 -P ) mg/l 0.010 - 5.00 0.09

ATaHacoBCKo e3epo - PaspaboTBaHe Ha MeToAMKa 3a XMAPO6NONOTUYEH MOHUTOPUHT |

2015




IMynkT Ned DU3NKOXUMHYEH Mepha Crangapt/ I'pannna Pesyarar
napamMerbp eIMHHIA MeTo] Ha
17.06.2015 OTKpHBaHe
Ha MeToJa
AxTuBHa peakitus (pH) (WTW) - 8.03
Pa3TBOpeH KUCIOPOT mg/l (WTW) 0,00 6.48
42°35'45.15"C
27°29'38 88" U Hacurenocr ¢ kucnopon % (WTW) 0,00 68.7
IIpenuBHUKa Ha
Asmanika pexa Temmeparypa oC (WTW) - 22.1
EnexrponpoBoaumoct/ uS cm-1 (WTW) 0,00-2000 1345
Conenoct %00 0.6
A3OT HUTPUTCH mg/l BJIC EN 26777 0,002-0,30 0.048
A30T HUTpaTEH mg/l BIC ISO 7890-3 0,02-30,0 <0.10
AMOHUEB a30T mg/l EN ISO 11905-1 0,02-1,50 <0.02
Oprodocharu P205 mg/I BJAC EN ISO 0.02-11.46 1.75
Docdamu(xaro PO4) mg/I 6878 0.03-15.3 2.38
Docamu(xaro PO4 -P) mg/l 0.010-5.00 0.76
ITynkr NeS DU3UKOXUMUYCH Mepna Cranpapt/ I'pannna Pesyarar
napamMernbp eIUHUIA METOJ Ha
20.06.2015 oTKpHBaHe
Ha MeToJa
AxTuBHa peakius (pH) (WTW) - 8.35
42°31'42.18"C
27°2824.32"U Pa3tBOpeH Kucaopoa mg/l (WTW) 0,00 7.54
FOxHO e3epo Hacurenocr ¢ xuciopon % (WTW) 0,00 98.7
Temmneparypa °C (WTW) - 24.4
Enexrponposoxumoct/ pS em-1 (WTW) 0,00-2000 17980
ConeHocT %0 10.1
A30T HUTPUTEH mg/l BJIC EN 26777 0,002-0,300 0.051
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IMynkTr NeS DU3NKOXUMHYEH MepHa Cranpgapt/ I'pannna Pesyarar
napamMerbp eIMHHIA MeTo] Ha
20.06.2015 OTKpHBaHe
Ha MeToJa
A30T HUTpaTeH mg/I BJC 1SO 7890-3 0,2-30,0 <0.2
AMOHHEB a30T mg/I EN SO 11905-1 0,02-1,50 0.05
Optodocdaru P205 mg/ BJIC EN ISO 0.02-11.46 <0.11
Docgpamu(xaro PO4) mg/I 6878 0.03-15.3 <0.15
Dochamu(xaro PO4 -P ) mg/l 0.010-5.00 <0.05
ITynkt Ne8 OHU3UKOXUMHYEH apaMETHP MepHa Cranmapt/ meton | I'panuma Ha Pesynrar
SIMHHIIA OTKPHBAHE
20.06.2015 Ha MeToza
AxruBHa peakuus (pH) (WTW) - 8.154
42°33'05.63"C PasTBOpeH KHCIopo mg/l (WTW) 0,00 5.10
27°28'57.12"U
Cepepro e3epo(ua HacuteHoct ¢ KUCIopo. % (WTW) 0,00 59.5
HOxcen cogmmmi) Temmeparypa °C (WTW) - 22.3
EnextpornpoBoaumoct/ uS cm-1 (WTW) 0,00-2000 28.6
Conenocr %0 17.6
A3OT HUTPUTCH mg/l BJIC EN 26777 0,002-0,300 0.034
A30T HUTpaTEeH mg/l BJC ISO 7890-3 0,2-30,0 <0.2
AMOHUEB a30T mg/l EN ISO 11905-1 0,02-1,50 0.06
Oprodocharu P205 mg/I BAC EN 1SO 0.02 - 11.46 <0.11
@ocgpamu(xaro PO4) mg/I 6878 0.03-15.3 <0.15
@ochamu(xaro PO4 -P ) mg/l 0.010-5.00 <0.05
IMynkr NelO DU3UKOXUMUYCH Mepna Cranpapt/ I'pannna Pesyarar
napamMerbp eINHUIA METOJ HA
17.06.2015 OTKpHBaHe
Ha MeTo/Ja
AxruBHa peaknus (pH) (WTW) - 7.91
42°33'51.24"C PaztBOpeH kuciopos mg/I (WTW) 0,00 3.33
27°29'20.85"U
OGX0/1eH MOpCKH Hacurenocr ¢ xuciopon % (WTW) 0,00 39.0
H3TOK (cperty Temmneparypa °C (WTW) - 225
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IMynkT NelO DU3NKOXUMHYEH MepHa Cranpgapt/ I'pannna Pesyarar
napamMerbp eTHHUIA MeTOJ HA
17.06.2015 OTKpHBaHe
Ha MeToJa
pascamHuKa) EnexrpornpoBoaumoct/ uS ecm-1 (WTW) 0,00-2000 27700
Conenoct %0 17.0
A30T HUTPHUTEH mg/I BAC EN 26777 | 0,002-0,300 0.038
A30T HUTpaTEH mg/I BIC ISO 7890-3 0,2-30,0 <0.2
AMoHUEB a30T mg/I EN 1SO 11905-1 0,02-1,50 0.18
Oprodocharu P205 mg/I BJC EN 1SO 0.02-11.46 <0.11
Docpamu(xaro PO4) mg/I 6878 0.03-15.3 <0.15
Dochamu(xaro PO4 -P ) mg/l 0.010-5.00 <0.05
IMynkr Nell DU3UKOXMMHUYEH Mepna Crangapt/ I'panuna Pe3yarar
napamMerbp eIUHU LA METOJ Ha
17.06.2015 OTKpUBaHe
Ha MeToaa
AxruBHa peakuus (pH) (WTW) - 7.668
42°34'12.91"C Pa3TBOpeH KHUCITIOPOS mg/l (WTW) 0,00 0.51
27°28'03.58"U
O6x0/eH KaHaT HacuteHocT ¢ KUCI0pOT % (WTW) 0,00 7.8
sanan Temmeparypa °C (WTW) - 22.6
(mouucTeHara Jacr)
EnexrponpoBoaumoct/ uS cm™ (WTW) 0,00-2000 1693
Conenoct %0 0.8
A30T HUTpUTEH mg/l BJIC EN 26777 0,002-0,300 0.038
A30T HUTpaTEeH mg/l BJC ISO 7890-3 0,2-30,0 <0.2
AMOHUEB a30T mg/l EN ISO 11905-1 0,02-1,50 0.09
Aszot 0611 mg/I EN ISO 11905-1 0.5-25.0 <05
Oprodocharu P205 mg/I BJIC EN ISO 0.02 - 11.46 1.66
Docpamu(xaro PO4) mg/I 6878 0.03-15.3 2.22
Dochamu(xaro PO4 -P) mg/l 0.010 - 5.00 0.72
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IMynkT Nel2 DU3NKOXUMHYEH MepHa Craunnpapt/ I'pannna Pesyarar
napamMerbp eIMHHIA MeTo] Ha
17.06.2015 OTKpHBaHe
Ha MeTo/a
AxTuBHa peakitus (pH) (WTW) - 7.74
42°33'03.30"C Pa3TBOpeH KHCIOPOT mg/I (WTW) 0,00 3.25
27°28'31.38"U
O6x0/eH KaHal Hacurenocr ¢ kucmopos % (WTW) 0,00 38.1
3amaj (cepBu3 5
T C WTW - 23.6
Crrpoer) eMIieparypa ( )
EnexrpornpoBoaumoct/ uScm? (WTW) 0,00-2000 1040
Conenoct %0 0.5
A3OT HUTPUTCH mg/l BJIC EN 26777 0,002-0,300 0.178
A30T HUTpaTEH mg/I BJIC 1SO 7890-3 0,2-30,0 <0.2
AMOHUEB a30T mg/l EN ISO 11905-1 0,02-1,50 0.24
Oprodocdaru P205 mg/| BJIC EN ISO 0.02 - 11.46 <0.11
@ocgpamu(xaro PO4) mg/I 6878 0.03-15.3 <0.15
Docamu(xaro PO4 -P) mg/l 0.010-5.00 <0.05
IMynkr Nel3 DHU3UKOXUMUYCH Mepna Craungapt/ I'panuna Pesyarar
napamMerbp eIUHUIA MeTOJ1 Ha
17.06.2015 oTKpHBaHe
Ha MeTo/a
AxruBHa peakuus (pH) (WTW) - 8.22
42.576184°C Pa3TBOpeH KHUCIOPO mg/l (WTW) 0,00 7.36
27.472829°1
Hacurenoct ¢ KUCaopo % (WTW) 0,00 87.5
Brrpemen .
petensop Temmneparypa C (WTW) - 24.0
Enekrpornposoaumoct/ uS cm-1 (WTW) 0,00-2000 25800
Conenoct %o 15.8
A30OT HUTPUTEH mg/l BJIC EN 26777 0,002-0,300 0.064
A30T HUTpaTEH mg/I BJIC 1SO 7890-3 0,2-30,0 <0.2
AMOHHEB a30T mg/l EN I1SO 11905-1 0,02-1,50 0.11
Oprodocharu P205 mg/I BIC EN ISO 0.02-11.46 1.22
Docpamu(xaro PO4) mg/I 6878 0.03-15.3 1.63
@ochamu(xaro PO4 -P ) mg/l 0.010 - 5.00 0.53
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IynkT Nel4 DU3NKOXUMHYEH MepHa Craunnpapt/ I'pannna Pesyarar
napamMerbp eIMHHIA MeTo] Ha
17.06.2015 OTKpHBaHe
Ha MeTo/a
AxTuBHa peakitus (pH) (WTW) - 8.75
42.576236°C Pa3TBOpeH KHCIOPOT mg/I (WTW) 0,00 9.43
27.472163°1
Hacurenocr ¢ kucmopos % (WTW) 0,00 112.2
Tonbyxun Il
Temneparypa °C (WTW) - 23.8
EJekTponpoBoaumMoct/ uS cm-1 (WTW) 0,00-2000 21400
Comnenoct %o 12.8
A3OT HUTPUTCH mg/l BJIC EN 26777 0,002-0,300 0.153
A30T HUTpaTEH mg/I BJIC 1SO 7890-3 0,2-30,0 <0.2
AMOHUEB a30T mg/l EN ISO 11905-1 0,02-1,50 0.34
Oprodocharu P205 mg/I BAC EN ISO 0.02 -11.46 1.32
@ocgpamu(xaro PO4) mg/I 6878 0.03-15.3 1.74
Docamu(xaro PO4 -P) mg/l 0.010-5.00 0.65
IMynkr Nel5 DHU3UKOXUMUYCH Mepna Craungapt/ I'panuna Pesyarar
napamMerbp eIUHUIA MeTOJ1 Ha
17.06.2015 oTKpHBaHe
Ha MeTo/a
AxruBHa peakuus (pH) (WTW) - 8.45
42.575715°C Pa3tBOpeH Kucaopoa mg/l (WTW) 0,00 14.01
27.472610°1
Hacurenoct ¢ KUCaopo % (WTW) 0,00 169.8
OcHOBHO €3epo
Temneparypa °C (WTW) - 25.2
Enekrpornposoaumoct/ uS cm-1 (WTW) 0,00-2000 23200
ConeHocTt %o 14.0
A30OT HUTPUTEH mg/l BJIC EN 26777 0,002-0,300
A30T HUTpaTEH mg/I BJIC 1SO 7890-3 0,2-30,0
AMOHUEB a30T mg/l EN ISO 11905-1 0,02-1,50
A3zot 0611 mg/I EN ISO 11905-1 0.5-25.0
Oprodocharu P205 mg/I BAC EN ISO 0.02 -11.46
@ocamu(xaro PO4) mg/l 6878 0.03-15.3
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MynkT Nel5 DU3NKOXUMHYEH MepHa Craunnpapt/ I'pannua Pesyarar
napamMerbp eIMHHIA MeTo] Ha
17.06.2015 OTKpHBaHe
Ha MeTo/a
@ocpamu(xaro PO4 -P) mg/l 0.010 - 5.00
IMynkr Nel DU3UKOXUMUYCH Mepna Craunnapt/ I'panuna na | Pesyarar
napamMerbp eIMHHIA MeTox OTKpHUBaHe
27.07.2015 Ha MeTola
AxruBHa peakuust (pH) (WTW) - 8.41
42°34'16.58"C Pa3TBOpEH KUCIOPO mg/I (WTW) 0,00 8.06
27°28'05.46"U1
Hacurenoct ¢ kuciopon % (WTW) 0,00 107.3
IIppBU KpaitbperxeH
nosic (CeBepen Temneparypa °C (WTW) - 29.8
COJTHUK)
EnexrponpoBoauMoct/ uS cm-1 (WTW) 0,0-2000 49000
Conenoct %0 30.7
A30T HUTPUTEH mg/l BJC EN 26777 0,002-0.,300 0.152
A30T HUTpATCH mg/l BJC ISO 7890-3 0,2-30,0 0.21
AMOHHEB a30T mg/l EN ISO 11905-1 0.02-1.50 0.75
Oprodocharu P205 mg/I BAC EN ISO 0.02 - 11.46 1.21
Docamu(xaro PO4) mg/I 6878 0.03-15.3 1.72
Docamu(xaro PO4 -P) mg/l 0.010-5.00 0.54
IMynkr Ne3 DU3UKOXUMUYCH Mepna Craunpapt/ I'pannna na | Pesyarar
napamMerbp eIUHU A MeTOJ1 OTKpHBaHe
27.07.2015 Ha MeToga
Axrtusna peakius (pH) (WTW) - 8.56
42°31'42.39"C PastBopeH Kuciopos mg/l (WTW) 0,00 7.56
27°2824.28"U
Hacurenocrt ¢ kucnopon % (WTW) 0,00 100.3
OxHO e3epo
Temneparypa °C (WTW) - 29.8
EnexrponpoBoanmoct/ pS em-1 (WTW) 0,00-2000 40800
Conenocr %00 27.0
A30T HUTPUTEH mg/l BJIC EN 26777 0,002-0,300 0.049
A30T HATpATEH mg/l BJC ISO 7890-3 0,2-30,0 <0.2
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IIynkT Ne3 DU3NKOXUMHYEH MepHa Craunnpapt/ I'pannua Ha | Pe3yarar
napamMeTbp eTUHHIIA MeToJ OTKpHBaHe
27.07.2015 HA MeToja
AmMonmeB a3oT mg/I EN 1SO 11905-1 0,02-1,50 0.13
Oprodocharu P205 mg/| BJAC EN ISO 0.02 - 11.46 0.18
Docpamu(xato PO4) mg/I 6878 0.03-15.3 0.23
Dochamu(xaro PO4 -P ) mg/l 0.010-5.00 0.08
IMynkT Ned DU3NKOXUMHYEH Mepna Crangapt/ I'pannna Pesyarar
napamMeTbp eTUHHIIA MeTo[ Ha
27.07.2015 OTKpHBaHe
HA MeToJa
AxTuBHa peakius (pH) (WTW) - 8.00
PasTBOpeH KuciIopos mg/l (WTW) 0,00 6.30
42°35'45.15"C
27°29'38 88" Hacutenoct ¢ KUcaopon % (WTW) 0,00 80.9
IIpenuBHUKa Ha
Asmarka peka Temmeparypa oC (WTW) - 28.7
Enexrpornposoaumoct/ uS cm-1 (WTW) 0,00-2000 1238
Conenoct %o 0.6
A3OT HUTPUTEH mg/l BJIC EN 26777 0,002-0,30 0.051
A30T HUTpaTEeH mg/I BJIC 1SO 7890-3 0,02-30,0 <0.2
AMOHMEB a30T mg/l EN ISO 11905-1 0,02-1,50 0.11
Oprodocharu P205 mg/I BAC EN ISO 0.02 - 11.46 1.65
Docpamu(xaro PO4) mg/I 6878 0.03-15.3 2.28
Docamu(xaro PO4 -P) mg/l 0.010-5.00 0.67
IMynkT Nel DU3nKOXUMHYEH MepHa eqMHHUIIA Cranaapt/ I'pannua Ha | Pe3dyarar
napaMeTrbp MeTOoJ OTKpHBaHe
27.09.2015 Ha MeToaa
AxruBHa peakius (pH) (WTW) - 8.49
42°34'16.58"C PasTBOpEH KkHcnopon mg/I (WTW) 0,00 8.58
27°28'05.46"1
HacuteHoct ¢ KUcaopon % (WTW) 0,00 97.3
[IspBu
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IMynkT Nel Pu3NKOXUMHYEH MepHa equHULIa Craunnpapt/ I'panuna Ha | Pesyarar
napamMerbp MeToJ OTKpHBaHe
27.09.2015 Ha MeToxa
Kpaiibpesken mosic | Temmeparypa °C (WTW) - 21.6
(CeBepeH coTHUK)
EnexrponpoBoaumoct/ uS cm-1 (WTW) 0,0-2000 60300
ConeHoct %0 40.2
A30T HUTpUTEH mgdm” BAC EN 26777 0,002-0.,300 0.167
A3OT HUTpAaTCH mg/l BJC ISO 7890-3 0,2-30,0 <0.2
AMoHHEB a30T mg/I EN 1SO 11905-1 0.02-1.50 0.26
Oprodocharu P205 mg/I BAC EN I1SO 0.02-11.46 1.92
@ochamu(xaro PO4) 6878 0.03-15.3 2.57
Dochamu(xato PO4 -P ) 0.010 - 5.00 0.84
IMynkr Ne3 DHU3UKOXUMHUYECH Mepna Craungapt/ I'panuna na | Pesyarar
napamMerbp eINHUIA MeTo/ OTKpHBaHe
04.10.2015 Ha MeTola
AxTrBHa peakuus (pH) (WTW) - 8.26
42°31'42.39"C | PastBopeHn kucnopon mg/l (WTW) 0,00 5.87
27°2824.28"1N
HacureHoct ¢ KUCIopo % (WTW) 0,00 59.0
OxHO e3epo
Temneparypa °C (WTW) - 17.8
EnexrponpoBoaumoct/ uS cm-1 (WTW) 0,00-2000 52000
Conenoct %0 33.7
A3OT HUTPUTEH mg/l BJC EN 26777 0,002-0,300 0.128
A30T HUTpaTEH mg/l BJC I1SO 7890-3 0,2-30,0 10.9
AMOHUEB a30T mg/I EN ISO 11905-1 0,02-1,50 0.09
Oprogocharn P205 mg/l BJIC EN ISO 0.02-11.46 <0.11
Docdamu(xaro PO4) mg/I 6878 0.03-15.3 <0.15
@ochamu(xaro PO4 -P ) mg/l 0.010 - 5.00 <005
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IIynkT Ned DU3NKOXUMHYEH MepHa Cranpgapt/ I'pannna Pesyarar
napamMerbp eIMHHIA MeTo] Ha
04.10.2015 OTKpHBaHe
Ha MeToJa
AxTuBHa peakitus (pH) (WTW) - 7.46
Pa3TBOpeH KHCIOPOT mg/l (WTW) 0,00 5.04
42°35'45.15"C
27°29'38 88" U Hacurenocr ¢ kucnopon % (WTW) 0,00 46.3
IIpenuBHUKa Ha
Asmanka pexa Temmeparypa oC (WTW) - 13.7
EnexrpornpoBoaumoct/ uS cm-1 (WTW) 0,00-2000 1269
Conenoct %0 0.4
A3OT HUTPUTCH mg/l BJIC EN 26777 0,002-0,30 0.038
A30T HUTpaTEH mg/l BIC ISO 7890-3 0,02-30,0 <0.10
AMOHUEB a30T mg/I EN ISO 11905-1 0,02-1,50 0.10
Oprodocharu P205 mg/I BJAC EN ISO 0.02 - 11.46 1.81
@ocgpamu(xaro PO4) mg/I 6878 0.03-15.3 2.42
Docamu(xaro PO4 -P) mg/l 0.010-5.00 0.79
ITynkr NeS DHU3UKOXUMHUYCH Mepna Cranpapt/ I'pannna Pesyarar
napamMerbp eIUHU A METOJ Ha
04.10.2015 oTKpHBaHe
Ha MeToJa
AxruBHa peakuus (pH) (WTW) - 8.24
42°31'42.18"C
27°2824.32"1 Pa3tBOpeH Kucaopoa mg/l (WTW) 0,00 7.11
FOxHO e3epo Hacurenoct ¢ KUCIopo % (WTW) 0,00 80.1
Temneparypa °C (WTW) - 215
Enexrponposoxumoct/ pS em-1 (WTW) 0,00-2000 52900
Conenocr %00 34.7
A30T HUTPUTEH mg/l BJC EN 26777 | 0,002-0,300 0.181
A30T HUTpaTeH mg/I BIC I1SO 7890-3 0,2-30,0 <0.2
AMOHUEB a30T mg/l EN ISO 11905-1 0,02-1,50 0.37
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IMynkTr NeS DU3NKOXUMHYEH MepHa Cranpgapt/ I'pannna Pesyarar
napamMerbp eIMHHIA MeTo] Ha
04.10.2015 OTKpHBaHe
Ha MeToJa
Oprodocharu P205 mg/| BJIC EN ISO 0.02-11.46 0.23
Docpamu(xaro PO4) mg/I 6878 0.03-15.3 0.31
Docamu(xaro PO4 -P) mg/l 0.010-5.00 0.10
ITynkt Ne8 OHU3UKOXUMHYEH apaMETHP MepHa Cranmapt/ meton | I'panuma Ha Pesynrar
eIMHUIIA OTKpUBaHE
04.10.2015 Ha MeToma
AxruBHa peakuus (pH) (WTW) - 8.58
42°33'05.63"C PasTBOpeH KUCIOPOT mg/I (WTW) 0,00 7.18
27°28'57.12"U
Cepepro e3epo(ua HacuteHoct ¢ KUcaopon % (WTW) 0,00 65.9
HOxen comnmnk) Temneparypa °C (WTW) - 16.5
EnexrponpoBoaumoct/ uS cm-1 (WTW) 0,00-2000 42000
Conenoct %00 26.5
A3OT HUTPUTCH mg/l BJIC EN 26777 0,002-0,300 0.053
A30T HUTpaTEH mg/I BIC ISO 7890-3 0,2-30,0 <0.2
AMOHUEB a30T mg/l EN ISO 11905-1 0,02-1,50 0.18
Oprodocharu P205 mg/I BJAC EN ISO 0.02-11.46 0.30
Docpamu(xaro PO4) mg/I 6878 0.03-15.3 0.41
Docamu(xaro PO4 -P) mg/l 0.010-5.00 0.13
IMynkT NelQ DU3UKOXMMUYEH Mepna Crangapt/ I'panuna Pesyarar
napamMerbp eIUHUIA METOJ Ha
04.10.2015 oTKpHBaHe
Ha MeTo/Ja
AxruBHa peakuusi (pH) (WTW) - 7.75
42°33'51.24"C Pa3TBOpEeH KHUCITOPO mg/l (WTW) 0,00 3.23
27°29'20.85"U
OGX0/1eH MOpCKH Hacurenocr ¢ xuciopon % (WTW) 0,00 31.1
H3TOK (cpenty Temmneparypa °C (WTW) - 15.6
pascagHuKa)
Enexrponposoxumoct/ pS em-1 (WTW) 0,00-2000 1649
Conenocr %00 0.6
A30T HUTPUTEH mg/l BJIC EN 26777 0,002-0,300 0.050
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IMynkT NelO DU3NKOXUMHYEH MepHa Cranpgapt/ I'pannna Pesyarar
napamMerbp eINHUIA METOJ HA
04.10.2015 OTKpHBaHe
Ha MeToJa
A30T HUTpaTeH mg/I BAC ISO 7890-3 0,2-30,0 <0.2
AMOHHEB a30T mg/I EN ISO 11905-1 0,02-1,50 0.20
Oprodocharu P205 mg/| BJIC EN ISO 0.02 - 11.46 3.07
Docpamu(xaro PO4) mg/I 6878 0.03-15.3 4.10
Dochamu(xaro PO4 -P ) mg/l 0.010-5.00 1.34
ynkt Nell DU3NKOXUMHYEeH Mepna Crangapt/ I'pannna Pesyarar
napamMerbp eINHUIA METOJ HA
17.06.2015 OTKpHBaHe
Ha MeToJa
AxTuBHa peakius (pH) (WTW) - 8.09
42°34'12.91"C PasTBOpeH Kuciopos mg/l (WTW) 0,00 4.86
27°28'03.58"U
O6x0/1eH Kana HacuteHoct ¢ KUCIopo. % (WTW) 0,00 49.7
Jatat Temneparypa °C (WTW) - 16.0
(mouuncTeHara Jyacr)
EnexrponpoBoaumoct/ pScem? (WTW) 0,00-2000 1139
Conenoct %0 03
A30OT HUTPUTEH mg/l BJIC EN 26777 0,002-0,300 0.073
A30T HUTpaTEH mg/I BIC ISO 7890-3 0,2-30,0 <0.2
AMOHHEB a30T mg/I EN ISO 11905-1 0,02-1,50 0.09
A30T 0011 mg/I EN ISO 11905-1 0.5-25.0 0.11
Oprodocharu P205 mg/I BJAC EN ISO 0.02 - 11.46 1.80
Docamu(xaro PO4) mg/I 6878 0.03-15.3 241
Docamu(xaro PO4 -P) mg/l 0.010-5.00 0.78
IMynkr Nel3 DU3UKOXUMUYCH Mepna Cranpapt/ I'pannna Pesyarar
napaMeTsp eINHUIA MeTOJ Ha
27.09.2015 OTKpHBaHe
Ha MeTo/a
Axrtusna peakims (pH) (WTW) - 8.35
42.576184°C PaztBOpeH kuciopos mg/I (WTW) 0,00 8.27
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ynkTr Nel3 DU3NKOXUMHYEH MepHa Craunnpapt/ I'pannna Pesyarar
napamMerbp eTHHUIA MeTo/ Ha
27.09.2015 OTKpUBaHe
Ha MeTo/a
27.472829°U Hacurenocr ¢ kucmoposn % (WTW) 0,00 92.4
BrTpenien Temmeparypa °C (WTW) - 21.6
peTeH3op
EJekTponpoBoaumMoct/ uS cm-1 (WTW) 0,00-2000 41100
Conenoct %o 26.3
A3OT HUTPUTCH mg/l BJAC EN 26777 | 0,002-0,300 0.072
A3OT HUTpAaTCH mg/l BJIC ISO 7890-3 0,2-30,0 <0.2
AMOHHEB a30T mg/l EN 1SO 11905-1 0,02-1,50 0.14
Oprodocparu P205 mg/I BJIC EN 1SO 0.02-11.46 0.73
Docpamu(xaro PO4) mg/I 6878 0.03-15.3 0.97
Docamu(xaro PO4 -P) mg/l 0.010-5.00 0.32
IMynkr Nel4 DU3UKOXMMHUYEH Mepna Cranaapt/ I'panuna Pe3yarar
napamMerbp eIUHUIA MeTOJ1 Ha
27.09.2015 OTKpUBaHe
Ha MeToa
AxruBHa peakuus (pH) (WTW) - 8.49
42.576236°C Pa3TBOpeH kuciopon mg/I (WTW) 0,00 4.29
27.472163°1
HacuteHocT ¢ KUCI0pOT % (WTW) 0,00 51.5
TonOyxus Il
Temmeparypa °C (WTW) - 22.1
Enexrpornposoaumoct/ uS cm-1 (WTW) 0,00-2000 65500
Conenoct %o 44.3
A30T HUTpUTEH mg/l BJC EN 26777 0,002-0,300 0.183
A30T HUTpaTeH mg/I BJC I1SO 7890-3 0,2-30,0 <0.2
AMOHUEB a30T mg/l EN ISO 11905-1 0,02-1,50 >1.50
Oprodocharu P205 mg/I BIC EN ISO 0.02 - 11.46 0.92
@ocpamu(xaro PO4) mg/I 6878 0.03-15.3 1.23
®ochamu(xaro PO4 -P ) mg/l 0.010-5.00 0.40
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MynkT Nel5 DU3NKOXUMHYEH MepHa Craunnpapt/ I'pannna Pesyarar
napamMerbp eIMHHIA MeTo] Ha
27.09.2015 OTKpHBaHe
Ha MeTo/a
AxTuBHa peakitus (pH) (WTW) - 8.07
42.575715°C Pa3TBOpeH KHCIOPOT mg/I (WTW) 0,00 5.38
27.472610°1
Hacurenocr ¢ kucmopos % (WTW) 0,00 60.3
OCHOBHO €3epo
Temneparypa °C (WTW) - 21.7
EJekTponpoBoaumMoct/ uS cm-1 (WTW) 0,00-2000 43200
Comnenoct %o 43.2
A3OT HUTPUTCH mg/l BJIC EN 26777 0,002-0,300
A30T HUTpaTEH mg/I BJIC 1SO 7890-3 0,2-30,0
AMOHUEB a30T mg/l EN ISO 11905-1 0,02-1,50
A3ot 06111 mg/I EN 1SO 11905-1 0.5-25.0
Oprodocharu P205 mg/I BAC EN ISO 0.02 -11.46
Docamu(xaro PO4) mg/I 6878 0.03-15.3
@ochamu(xaro PO4 -P ) mg/I 0.010-5.00
IMynkr Nel6 DHU3UKOXUMHUYCH Mepna Craunpapt/ I'panuna Pesyarar
napamMerbp eIMHHLIA MeTox Ha
27.09.2015 oTKpHBaHe
Ha MeTo/a
AxruBHa peakuus (pH) (WTW) - 8.87
42°35.284'C PasTBOpeH Kuciopos mg/l (WTW) 0,00 9.00
27°27.040'1
Hacurenoct ¢ KUCaopo % (WTW) 0,00 102.9
Il — Kpaiibpesxen .
Hosic Temmneparypa C (WTW) - 22.1
EnektponpoBoaumoct/ uS cm-1 (WTW) 0,00-2000 37900
Conenoct %o 239
A30OT HUTPUTEH mg/l BJIC EN 26777 0,002-0,300 0.148
A30T HUTpaTEH mg/I BJIC 1SO 7890-3 0,2-30,0 <0.2
AMOHHEB a30T mg/l EN I1SO 11905-1 0,02-1,50 0.14
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IMynkr Nel6 DU3NKOXUMHYEH MepHa Craunnpapt/ I'pannna Pesyarar
napamMeTbp eTUHHIIA MeTo[ Ha
27.09.2015 OTKpHBaHe
HA MeT0Ja
Oprodocdaru P205 mg/| BAC EN ISO 0.02 - 11.46 0.40
Docgpamu(xaro PO4) mg/I 6878 0.03-15.3 0.54
Docamu(xaro PO4 -P) mg/I 0.010-5.00 0.17
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Hpnnmlcelme 2: HpOTOKOJ’II/I OT aHAJIN3 HA (l)I/ITOHJIaHKTOH(Ha CJICKTPOHCH HOCI/ITCJ’I).
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[Mpunoxenue 3: [IpoTokos OT aHAIK3 Ha MaKpo3000eHTOC (Ha EICKTPOHEH HOCHUTEN).
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[Mpunoxenue 4: xTrodayna (Ha eICKTPOHEH HOCHTEII).
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