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“Burgas ve Enez'deki dogal mirasin korunmasi ve

restorasyonuna yonelik dnlemler” Projesi

Interreg IPA Sinir Otesi Isbirligi Programi Bulgaristan-Turkiye 2014-2020

Oncelik Ekseni 1 Cevre

Ozel Hedef 1.2: Sinir 6tesi isbirligi alanindaki ortak dogal kaynaklarin strdardlebilir kullanimi
ve doganin korunmasi kapasitesinin

artiriimasi.

Proje ile bir taraftan, 6zel ekipman satin alinmak suretiyle Gala Golundeki (Turkiye) su
kalitesinin izlenmesine yonelik teknik kapasitenin arttirilmasi, diger taraftan yatirm
faaliyetleri yurutulerek Vaya GolU'ndeki (Bulgaristan) ¢cevre kosullarini fiziksel olarak
lyilestirmesi amaglanmaktadir.

Projeye, Interreg-IPA Bulgaristan-Tiirkiye SOI Prdgraml araciligiyla AB tarafindan es- finansman saglanmaktadir
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GALA GOLU / Enez

Proje kapsaminda yapilanlar:

Gala golu su kalitesi calismalari: Gala goltinde U¢ 6rnekleme noktasi secilerek 12 ay boyunca érnekleme
yapilmistir.

Alinan su orneklerinde fiziksel, kimyasal ve bakteriyolojik analizler yapilmistir.

Elde edilen sonuglar yertstt Su Kalitesi Yonetimi Yonetmeliginde yer alan Kita ici Yer Ustt Su Kaynaklarinin
Siniflarina Gore Kalite Kriterleri parametrelerine gére degerlendirilmistir.

Egitim calismalari: 9-11 Ekim 2017 tarihinde Bulgaristan Burgaz sehrinde duzenlenen Ug gunluk egitime katiim
saglanmistir. Toplantida Gala golu su kalitesi, Gala golU kus habitati gibi konularda sunumlar yapilmistir. Vaya golu
yerinde incelenmistir.

Proje taraflarinin uzmanlari tarafindan yapilacak su 6lcim metodolojileri, izlenecek yontemler icin toplant
yapllmistir. Burgazda su analiz laboratuvarinda teknik gezi yapiimistir.

17-19 Ekim 2018 tarihinde Turkiye Enezde duzenlenen egitime katilim saglanmistir. Toplantida Gala golU su kalitesi,
Gala golu cevresindeki tarim arazilerinin toprak ézellikleri, Edirne ilinin sosyoekonomik yapisi, Gala Goli kus
populasyonu gibi konularda sunumlar yapilimistir. Uygulamali olarak Gala golunden su érneklemeleri yapilarak
yerinde 6lcum yapilabilen parametreler analiz edilmistir. Golde kus gozlemleri de yapilmistir.

Rapor yazimi: Elde edilen sonuglar dogrultusunda sonug raporu yazilmistir.
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Gala goli su kalitesi calismasi :

Proje kapsaminda Gala golumdeki su kalitesinin belirlenmesi amaciyla U¢ farkli noktadan su drneklemeleri yapilmistir.
Orneklemeler aylik periyodlarda alinmis olup toplamda 12 ay boyunca numune alimi gerceklestirilmistir.
Alinan su drneklerinde asagidaki fiziksel, kimyasal ve biyolojik analizler yapimistir;
Toplam ¢6zUnmuUs madde (TDS),

Oksidasyon-reduksiyon potansiyeli (ORP)

C6zUnmuUs osijen (DO)

Turbidity (NTU)

Chloropyll

BGA-PC (yesil alg)

Biyolojik oksijen ihtiyac (BOI)

Kimyasal oksijen ihtiyaci (KOI)

Amonyum azotu (NH4-N)

Nitrat azotu (NO3-N)

Nitrit azotu (NO2-N)

Fosfor (P)

pH

Elektrlksel iletkenlik (EC)

Askida kati made (AKM)

Yag ve gres

Fekal koliform

iz elemenleri ve inorganik parametreler (Mn, Fe, Zn, Cu, Cr, Co, Pb, Ni, Cd)

Anyon ve katyonlar (CO3-

Projeye, Interreg-IPA Bulgaristan-Tiirkiye SOi Programi araciligiyla AB tarafindan es- finansman saglanmaktadir
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Gala goluniin birinci noktasindan yapilan érneklemelerde:

Birinci 6rnekleme noktasindaki su kalitesine baktigimizda, pH degeri agisindan herhangi bir sonun gorilmezken, suyun EC
degerleri 0,509 ile 2,13 dS/m arasinda degismistir. Ocak, Subat, Mart ve Nisan 2018 tarihlerinde EC degerleri diger aylara gore
daha dusuk olup iyi su niteligindedir. S6z konusu aylarin disindaki 6rnekleme tarihlerinde 1. Noktadan alinan su érnekleri
tuzluluk agisindan orta (Il sinif) sinifta yer almaktadir (1,19 ile 2,13 dS/m). Mevsimsel olarak degerlendirildiginde kis aylarinda gol
tuzlulugu azalirken yaz aylarinda tuzluluk artmistir. Bu durum, kis aylarinda yagislarin artmasi ve goldeki su miktarinin artmasi,
yaz aylarinda ise, buharlasma sonucu su kaybinin artmasi sonucu goéldeki su miktarinin azalmasindan dolayl dogal sayilabilir.

Oksitlendirme parametrelerinden olan BOI ve KOI sadece Temmuz 2017 yilinda belirlenmis ve gol suyu BOI agisindan ¢ok
kirlenmis, KOI agisindan az kirlenmis su sinifinda yer almistir.

Nutrientler parametreleri agisindan incelendiginde, NH4+-N 5,18 ile 9,24 mg/| arasinda belirlemis olup, s6z konusu parametre
acgisindan gol suyu ¢ok kirlenmis su sinifinda yer almistir. NO3--N agisindan her hangi bir sorun yokken, NO2--N tespit
edilmemistir. Fosfor degerleri 19,22 ile 195,23 pg/l arasinda degismis olup, iyi su nitelindedir. NH4+-N degerlerinin yuksek
bulunmasinin nedeni, etraftaki celtik tarimi yapilan tarlalarda Ure veya amonyum sulfat gibrelerinin yogun miktarda kullaniimasi
ve tavalardan drene olan sularin ylzey veya yUzeyalti akisla géle karismasindan kaynaklanabilir.

Gol suyu, bakteriyolojik parametreler agisindan (fekal koliform) degerlendirildiginde mevsim sartlarindan bagimsiz olarak farkli
aylarda farkli kirlilik dizeylerinde yer almistir (II-111-1V).

iz elementleri (Metaller) ve inorganik Kirlilik Parametrelerinden Mn, Zn, Cu, Cr Co, Nive Cd agisindan gél suyunda herhangi bir
sorun gorulmezken, Fe Aralik 2017 ve Subat 2018 aylarinda yuksek bulunmustur. Pb degerleri de Aralik 2017, Ocak 2018 ve
Subat 2018 tarihlerinde yUksek belirlenirken diger aylarda ¢ok iyi su niteligindedir.
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Gala golunin ikinci noktasindan yapilan érneklemelerde:

Tuzluluk cok yuksek olmamakla beraber bir ay ¢ok iyi su sinifinda (1), dort ay boyunca iyi su (0,464 ile 0,952 dS m-1) nitelinde ve
alti ay boyunca orta kalitede su niteliginde (1,473 ile 2,582 dS m-1) oldugu belirlenmistir.
Bakteriyolojik kirlilik bakimindan su genelde IIl. sinifta yer almistir.

BOI degerleri bakimindan ikinci noktadan alinan su, iyi ve orta kalitede iken KOI parametresi agisindan iyi kalitededir.
Nutrientlerden sadece amonyum degerleri bazi aylarda ylkselmis ve su kalitesi zayif-cok kirlenmis su nitelinde olmustur.
Fosfor degerlerinin Temmuz 2018 haric Il. sinifta, yani iyi su kalitesinde oldugu tespit edilmistir.

iz elementler (Metaller) ve inorganik Kirlilik Parametrelerinden sadece Fe (Ocak 2018 ve Mart 2018 tarihlerinde) Pb degerleri
(Kasim 2017, Ocak-Subat-Mart 2018) bazi aylarda sorun yaratacak duzeylerde seyretmistir.

Gala goliinun dgunci noktasindan yapilan érneklemelerde:

Suyun tuzlulugu 0,531 ile 2,708 dS m-1 arasinda (Il ve Il sinif),

Fekal koliform degerleri 20 ile 22600 CFU/100 ml arasinda (I-11I-IV sinif),

BOI degerleri 5 ile 20 mg L-1 arasinda (Il. ve Ill. sinif), KOI degerleri de 11,6 ile 49,87 mg L-1 (1. ve II. sinif) araliginda
belirlenmistir.

Nutrientlerde diger iki noktada oldugu gibi yine sadece NH-N degerleri ylksek bulunurken (IV. sinify NO3-N ve NO2-N degerleri
kirlilige sebep olmamistir.

Fosfor degerleri iyi ve orta, Mn degerleri iyi, Fe degerleri Kasim 2017 tarihinde Il. sinifta, Ocak 2018 tarihli su 6érneginde orta
kirlilikte belirlenirken diger aylarda yUksek kaliteli su sinifinda yer almistir.

Zn, Cu, Cr, Co, Ni ve Cd' rastlanmazken Pb degerleri Aralik 2017 ve Ocak 2018 tarihlerinde IV. sinifta yer almistir.
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Su kalitesi analiz sonuclarina gore:

Gala GolU, yakin cevresinde bitkisel Gretim olarak ¢eltik Gretimi, hayvancilik
faaliyeti olarak ise, meraya dayall buylkbas hayvancilik yapilmaktadir. G6l suyu bu
hayvanlarin icme suyu olarak da degerli bir kaynak konumundadir.

Gala Golu, cevresinde yuritilen yogun tarimsal faaliyetlerden, ipsala ve Kesan
yoresinde celtik alanlarindan dénen kuyruk suyunun bir kisminin gole
ulagsmasindan ve Ergene Nehri suyunun da bir miktar karismasindan kaynaklanan
Onemli derecede organik ve inorganik kirlilige maruz kalmaktadir.

Golun cevresindeki celtik Uretiminde bol miktarda kimyasal kékenli kompoze
glbreler (20-20-0, 18-46-0) kullanildigr icin, alinabilir fosfor miktari yiksek (11,48

B Mg kg-1-97,36 mg kg-1) miktarlara ulasmistir. Fosforun topraktan yilkanmasi yavas
| olsa da, suda ¢oztnebilir gtibrelerin kullanimi, suyun tavalarda strekli hareket

1 ettirildigi celtik tariminda bir miktar yikanmanin olmasi mumkudndur.

Celtik tarimi yapilan alanlar, yilin blyuk bir bolimutnde su altinda kaldiklarr icin, ayni zamanda bir bitki besin maddesi olan demir
ve manganin golun yakin ¢evresindeki (0-15 km ¢ap) topraklardaki alinabilir miktarr yuksek (Fe; 15,08 mg kg-1-174,34 mg kg-1,
Mn;39,48 mg kg-1-101,84 mg kg-1) miktarlara ulasmaktadir (GUrbuz ve ark.,2018) . Goldeki su da gerek ylzey ve ylzeyalti
besleme ve gerekse etraftan sediment taginimi sonucu bu elementlerin miktarlari bazi aylarda ytksek degerlere ulagmistir.

GOl suyunda, bazi aylarda fazla miktarda kursun bulunmasi (Pb), celtik tarimi esnasindaki tarim makinalarinin kullanimindan ve
yoredeki yollardaki trafikten kaynaklanabilecegi tahmin edilmektedir.

i.L
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VAYA GOLU / Burgas

Faaliyetler arasinda, Vaya ve Gala gollerindeki bolgesel farkliliklarin karsilastinlmast igin veri toplanmasi amaciyla Vaya Goli'ndeki
U¢ numune alma noktasinda aylik su kalitesi analizi gerceklestiriimesi yer alir. Calismanin amaci, kimyasal ve biyolojik nitelikteki
kirletici maddelerin tespit edilmesi, su kalitesi trendlerinin belirlenmesi ve kirletici madde turlerinin biyolojik cesitlilik ve sularin
rekreasyon amagl olasi kullanimi Uzerindeki etki derecesinin belirlenmesidir.

Deniz Gol Kanali sularinin suyun ekolojik ozellikleri Gzerindeki etkisi arastiniimistir. Calisma, Yuklenici tarafindan ayarlanan onayli
laboratuardan alinan guvenilir verilere dayanilarak gerceklestirilir. 9 aylik stre zarfinda Vaya GolU'ndeki i¢ numune alma
noktasindan aylik olarak su kalitesi numuneleri alinmakta olup, su kalitesi Gzerinde, asagida belirtilen cesitli fiziksel, kimyasal ve
biyolojik parametrelere gore test gerceklestiriimektedir.

Toplam Asili Kati Madde (TAKM) NO3 - N

Bulaniklik NH3 - N

pH NO2 - N

CozUnmus Oksijen Fosfor

Elektriksel iletkenlik Petrol Urunleri

Biyokimyasal Oksijen Ihtiyaci5 (BOD5)  Agir metal icerigini tespit etmek icin ICP (tortu ve su stitununda)

Kimyasal Oksijen ihtiyaci (COD) Spesifik organik kirletici madde iceriginin tespit edilmesi icin GC (tortu ve su sttununda)
P-PO4 Fitoplankton tespiti icin Klorofil A

Toplam N Mikrobik sayr (sayim)

Projeye, Interreg-IPA Bulgaristan-Tiirkiye SOi Programi araciligiyla AB tarafindan es- finansman saglanmaktadir
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Elde edilen sonuclarla ilgili degerlendirme

Numune alma noktalari, her tarld olasi kirlilik kaynagini temsil edecek sekilde 6zel olarak segilmektedir. 1 no.lu numune alma
noktasi (Kuzey), Burgaz Atik Su Aritma Tesisi atik sularinin bosaltma noktasinda yer almaktadir. 2 no.lu numune alma noktasi
(Merkez), deniz-g6l kanalinin yakinda bulunmakta olup 3 no.lu numune alma noktasi (Guney), en dustk insan kaynakli
(antropojenik) baskinin oldugu alanda secilmistir. Vaya Gold'ndeki su kalitesinin tespiti i¢cin U¢ numune alma noktasinda 9 aylk
sureyle aylik olarak numune alinmistir.

Su tuzlulugu : Sicak aylarda daha ytksek buharlasma gorildUgu icin yaz ve sonbahar mevsimlerinde (iletkenlik dlgcumlerinin
gosterdigi gibi) tuzluluk oraninin daha yuksek olmasi ve kis ve ilkbahar mevsimlerinde bir azalma gerceklesmesi beklenen bir
durumdur. Soguk aylarda gézlemlenen azalmanin nedeni, yagmurlardaki artis, sudaki besin maddeleri, iyon icerigi ve
gunisigindaki azalma olup bu durum, biyokimyasal oksijen ihtiyaci (BOD) ve kimyasal oksijen intiyaci degerleriyle teyit edilmistir
(yine yaz ve sonbahar aylarinda yuksek ve kis ve ilkbahar aylarinda dusuktur).

Toplam asili kati madde : Toplam asili kati maddede (TAKM) dalgalanma oldugunu gosteren veriler, organik ve inorganik
tUrdeki asili kati maddelerin dipten Ust katmana ¢iktigl yaz/sonbahar mevsimlerindeki yUksek difizyon oraniyla aciklanabilir.

Cozinmus oksijen (CO) : Tipik olarak CO'nun sicakliklardaki azalmaya bagli olarak arttig) degerlendiriimektedir. Yaz doneminin
yani sira, CO seviyesinin 9 mg/l'yi asan degerlerle oldukca yuksek oldugu gézlemlenmistir. Bu sonuglar, aerobik asimilasyon ve
nitratlasma (02 tuketim strecleri) gibi streclerin, Burgaz Goldndn tim kendi kendini temizleme streci Uzerinde hakim unsur
olmadigini géstermektedir. istikrarll pH degerleri de biyolojik nitratlasmanin yavas gerceklestigine yonelik bir kanittir.
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Organik madde icerigi : Olciilen BOD ve COD degerleri, soguk ve sicak dénemler arasinda ¢ok yiksek bir fark oldugunu
gostermektedir. Yaz aylarinda BOD ve COD degerleri yUksek olup bu durum, bu donemde gerceklesen dip camuru tirbulansi ve
yuksek difuzyon etkilerine yorulabilir. Agikca yuksek TAKM, yiksek ¢6zinmUs organik madde degerlerine yol agmaktadir.

Besin maddesi igerigi : P icerigi, 0.1-0.2 mg/l araliginda olup ¢alisma dénemi boyunca blyUk bir sapma gdstermemistir.
Olgulen nitrojen tdrleri (nitrit, nitrat ve amonyak) seviyeleri, cok distik canl tird icerigi ve neredeyse tamamen amonyak
nitratlasmasi s6z konusu oldugunu gostermektedir. Yukarida agiklandigl gibi dusuk nitrat seviyesi, Burgaz Golu etrafindaki hem
tarim alani gibrelemesi hem de insan faaliyetlerinden kaynakli insan kaynakli (antropojenik) baskinin sinirli oldugunun
gostergesidir.

Agir metaller : Su ve tortullardaki her iki numune turiinde tespit edilen metal icerigi, su kitlelerine bosaltilan atik sularda izin
verilen zararl ve tehlikeli madde icerigine yonelik izin verilebilir standartlara iliskin 6/9.11.2000 sayili TuzlUge gdre emisyon
sinirlarini karsilamaktadir. Ancak degerler, yluzey suyunun ozelliklerine iliskin 4/14.09.2012 sayil TizUkte belirtilen sartlara
yakindir. Bu durumun, 60 yillarin sonundan 80'li yillarin basina kadar gonde gerceklesen biyuk kirlilikten kaynaklandig
soylenebilir. Gol, bu hasari hentz tam olarak atlatamamis olmasina karsin yukarida belirtildigi gibi, 6lctilen metal ve petrol
drunleri degerleri, 6 sayill TuzUge gbre emisyonlar sinirlari dahilinde olup, golin su florasi ve faunasina yonelik acil eylem
gerektiren bir zarar s6z konusu degildir.

Vayanin bir gél olarak su kalitesi, Bulgaristan Cevre ve Su Bakanliginin 4 sayil Tuziguyle belirlenmistir. Olgtlen tim degerler, ilgili
duzenlemeye gdre yorumlanmis olup gdzlemlenen verilere gore, golin iyi durumda oldugu rapor edilmistir. Devam eden sureg,
dogal donglyu takip etmekte olup, kendiliginden arinma surecleri, ekolojik durumun strdurdlmesi icin yeterlidir. (Veriler, renkli
kodlarla sunulmus olup sari, yaz mevsimini; turuncu, sonbahar mevsimini; mavi, kis mevsimini ve yesil de ilkbahar mevsimini
gosterir.)
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Elde edilen sonuclarla ilgili degerlendirme

GOl Uzerindeki yUksek antropojenik baskiya ragmen elde edilen sonuglar; besin maddeleri, organik madde igerigi (BOD ve COD)
ve petrol Urtnleri bakimindan incelenen gdl suyunun dzelliklerinde ilerleme oldugunu goéstermektedir. Burgaz GolUnun normal
sekilde islev gbstermesi engelleyen en dnemli sorunlardan birisi olan deniz-gol kanalinin gecen yil temizlenerek deniz-gél
kanalinin acilmasl, su kalitesinde daha fazla iyilesme kaydedilmesini saglayacaktir.

Yine de gelecekteki antropojenik baskinin asgariye cekilmesi ve hatta tamamen ortadan kaldiriimasi icin gerceklestirilmesi
gereken calismalar ve alinmasi gereken 6nlemler bulunmaktadir. Gol-deniz kanalinin temizlenmesi sonrasinda elde edilen
sonuglar, bu yolda ilerleme kaydedildigine dair olumlu bir gostergedir. Bu islemin tam etkisini gdzlemleyebilmek icin bir yildan
daha uzun bir slreye ihtiyac vardir. Yine de kanal temizleme islemiyle eszamanli olarak analiz icin numuneler alinmis olup bazi su
parametrelerinde kayda deger degisiklik ve ilerleme tespit edilmistir. Sonuclar (asagidaki tabloya bakiniz), 2018 yaz mevsimi
sonunda ¢6zUnmus konsantrasyonunun 1.9 kat arttigini yani O2 tiketiminin kayda deger sekilde azaldigini gdstermektedir.

Acikca, dolayh olarak goldeki organik yukin az oldugunu
gostermektedir. Organik yukun az olmasl, kanaldan gelen taze deniz

Coziinmiis Oksijen, suyuna yorulabilir. Bunun yani sira, l¢ulen nitrit-nitrojen

5.34 10.18 g . . o 3 .
mg/I degerlerinde 3.2 katlik, nitrat-nitrojen degerlerinde 31.4 katlik ve
Nitrit nitrojen, mg/| 0.035 0.011 toplam nitrojen degerlerinde 2.21 katlik bir azalma gdzlemlenmistir.
1 . Bu sonuglar, Burgaz Golu ile Karadeniz arasindaki kanalin
Nitrat nitrojen, mg/I| 0.817 0.026

temizlenmesinin/aciimasinin olumlu etkisiyle agiklanabilir.

Toplam nitrojen, mg/I 0.925 0.418
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[MpoekT “MepKn 3a cbXxpaHsBaHe M Bb3CTaHOBABaHe
Ha NnpupoaHoTOo 6oraTtcTeo B byprac v EHe3"

[Nporpama 3a TpaHCrpaHnyHo CeTpyaHmnyectso rno UMM bouarapua- Typuma 2014-2020.
IHBeCTULMOHEH NpoekT Mo npropuTeTHa oc 1 OkonHa cpea, CneundnyHa uen 1.2.
MofobpsaBaHe Ha KanaumTeTa 3a ornassBaHe Ha NpUPOAATa, YCTOMNYNBO 13M0N3BaHe 1
yrpaB/ieHe Ha ObLLMTE NPUPOAHN PeCYpPCy Ype3 CbBMECTHU VHULIATIBN B
TPaHCrPaHNYHUA PanoH.

MPOeKTLT Len NoBuLLIaBaHe Ha TeXHUYEeCKMs KanaLmTeT 3a Npoc/iefsBaHe Ha KauecTBOTO
Ha BoAMTe Ha e3epoTo lana (Typuys) Upes 3akyrnyBaHe Ha cneumanisnpaHo obopyasaHe,
KaKTO 11 dU31MUecKo NoA0bpABaHE Ha eKONOrnYHINTE YCI0BMS B e3epo Bas (Bbarapus) upes
U3BbPLUBAHE Ha MHBECTULMOHHN AenlHOoCTH.

-~

: MpoeKkTbT e cbduHaHcupaH ot EC upes nporng;Ta 3a TFC MHTEPPET-UMN brarapua-Typuunsa 2014-2020
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ESEPOTO I'AJ1A / EHes

W3cneaBaHe Ha Ka4yecTBOTO Ha BoAaTta B e3epo lana:

B e3epoTo ana ca 136paHK TpY TOUKM 3a B3eMaHe Ha Npobu 1 B MPOAb/XeHe Ha 12 M. ca B3eMaHu Npobu.

Ha B3eTnTe Npobu ca HanpaBeH GU3NONOTNYHY, XUMNYECKN 1 6aKTEPUOAOTUYHI aHANNZW.

MonyueHWTe pe3ynTaTi ca OUEeHeHW Criopej napaMeTpuTe Ha KpUTEpUUTE 3a Ka4eCTBO Ha BbTPELIHWTE HaZl3eMHN
BOZOM3TOYHMLIL dUryprpaLLy B HapeabaTa 3a ynpaBneHve Ha kayecTBOTO Ha HaA3eMHINTE BOAOWITOUHULIM.

O6yuuTtenHu geitHocTn: OCUrypy Ce yyacTve B TPW AHEBHOTO 0byYeHVe OpraHn3npaHo B byprac, bbarapus B
nepnoga 9-11 oktomepu 2017 1. Ha ceMnHapa ce npescTaByixa Npe3eHTaLnm CBbp3aHy C Ka4eCTBOTO Ha BOANTE B
e3epoTo [ana, MectoobuTaHme Ha NT1un. M3cneiBaHeTo e HanpaBeHO Ha MACTO B e3epoTo Bas.

OpraHv3npaH e ceMnHap OT CTpaHuUTe CreumanmicTii No npoekTa CBbp3aH C METOA0/IOMMATA 3a M3MepBaHe Ha
BOZATa, N NpoLesypuTe KOUTO LLe ce cneABaT. Hanpasu TexHnYecka 0bmKoKa Ha 1abopaTopuATa 3a aHau3 Ha
BOZa B byprac.

Ocurypu ce yyactve B 0byyeHne opraHmsnpaHo 8 EHes, Typuns ot 17 2o 19 oktomspu 2018 1. Ha cemmnHapa ce
npeacTaByixa NpeseHTaLym CBbp3aHy C Ka4eCTBOTO Ha BOoAaTa B €3epoTo [ana, kauecTBata Ha noYsaTa OKOJO
e3epoTo [ana, CoLMo MKOHOMNHECKOTO MoNoXeHe B EAnpHe, nonynaumara Ha ntiyuTe B e3epoTo [ana v
NOAOOHWV. aHaNV3MpPaHn Cca NapameTpu OT aHaIM3 Ha BOAHM NPOOKV Ha MACTO OT e3epoTo [ana. HabntogasaHm ca
nTnunTe B e3epoTo ana.

HanucBaHe Ha goknapga: B3 ocHOBa Ha MoNy4YeHnTe Pe3yTaTt e N3rotBeH AokKial.
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Pe3yamam om u3csedeaHe HaO KaYecmeomo Ha eooume Ha esepomo lana

3a ycTaHOBSABaHEe Ha Ka4YeCcTBOTO Ha BoJaTa B e€3epOTo ['ana B paMKUTe Ha MPOoeKTa ca B3eMaH Npobu oT Tpn
pasnnuUHM Toukn. ObpasunTe 3a CbbrpaHy exemMeceyHo B MPOAbXeHMe Ha neproa oT 12 mecela.
B3etute Npobu ca NoAnoxeHn Ha GU3nYecku, XMMUYeckn 1 B1OAOrNYEH aHANN3;
O6LL0 pa3TBOPEHV BELLECTBA

MoTeHUmMan 3a KNCI0POAHa PesyKLMd

Pa3ztBopeH kucnopos (DO)

MbTHOCT (NTU)

Xnopodun

BGA-PC (3eneH alg)

BronornyHa HeobxoAMMOCT OT KNCIOPOA

XnMmyecka HeobXoANMOCT OT KMCI0POZ,

AmMoHVeB a30T (NH4-N)

HuntpateH a3ot (NO3-N)

HutpnTer a3ot (NO2-N)

docoop (P)

pH

EnektponposoanmocT (EC)

Hepa3TBOpeHu TBbPAV BelllecTBa

Macno 1 rpec

dexanHm konndopmu

MuKpoenemeHTU 1 HeopraHuyHK napametpu (Mn, Fe, Zn, Cu, Cr, Co, Pb, Ni, Cd)
AHVIOHW 11 KaT1OHWN (CO3-

MpoeKTLT e cbduHaHcMpaH ot EC upes nporpamata 3a TTC MHTEPPET-UMM Bbarapusa-Typuus 2014-2020
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B np06ume esemu om nvpedad moyYka Ha ezepomo lana

Bb3 0cHOBa Ha pe3ynTatuTe OT NpobuTe B3eTW OT TOUKA eHO, MPU OLIeHKa Ha Ka4eCTBOTO Ha BOAATa, BBMPEKK, Ye OT reHa TouKa
Ha pH cToMHOCTNTE He n3rnexaa, Ye nma npobnem, EC CToMHOCTTa Ha BoAa ce npomeHsa Mexay 0,509 u 2,13 dS/m. EC ctonHocTnTe
npes meceuuTe gHyapu, pespyapu, MapT v anpun Ha 2018 1. B CpaBHeHMe C ApyriTe MeceLn ca No-HUCKM KOeTO Nokassa A0bpo
KayeCTBO Ha BoAaTa. VI3BbH NOCOUeHNTe MeceLi HUBOTO Ha CONEHOCT Ha NpobuTe B3eTW OT Touka 1 nonaga B CpeAHOo KavecTso (3
KayecTBo) kaTo ca (1,179 n 2,13 dS/m). OT ce30HHa rMeaHa ToYKa Npes 3VMUTe MeceLy CONeHOCTTa Ha BoAaTa Naja, a Npes NeTHuTe
MeceLm ce yBennyaBa. ToBa CbCTOAHME Ce MPUEMa 3a eCTECTBEHO NMOPaAn MOBEYETO BajleXn Mpes3 3uMHUTE MeceLy, KOoraTto
KONMYeCTBOTO BOAA B €3epOTO Ce YBeNMYaBa a Npe3 NeTHUTE MeceLy Hamansasa Nopaau n3napeHraTa 1 HamanasaHe Ha obemMa Ha
BO/a B e€3eparTo.

0 oKCUAMPALL CTOMHOCTM Ha BUONOrMUHA HyX/Aa OT KMCI0POZA 1 XUMMYECKa HyXXAa OT KMCI0POZ, €3epHUTE BOAM Ce Knacnpuumpat
KaTo CMAHO 3aMbPCEHU OT INeAHa TOUHa Ha bronornyHa Hyxzaa oT KNCIOPOA 1 C1abo 3aMbPCeHN OT FedHa Touka Ha XMuyecka
HYXa OT KNCIOPOA.

Mpuv pasrnexgaHe OT r1eiHa TOUKa Ha CTOMHOCTUTE Ha HyTPUeHTUTe, U3MepeHn ca CToMHOoCTM Mexay NH4+-N 5,18 n 9,24 mg/,
cnopej BbMNPOCHWTE NapameTpy BoAaTa B €3epoTo Ce Knacudnumpa kato MHOro 3ambpceHa. OT rneaHa Touka Ha NO3--N Hama
npobnem, Ho He e ycTaHoBeH NO2--N. CToHOCTUTe Ha pochopa ce NpoMeHaT mexay 19,22 1 195,23 ug/l, npun KOUTO CTOMHOCTH
BOJaTa e kauvecTseHa. [prynHaTa 3a BUCOKUTe CTOMHOCTU Ha NH4+-N e oTrnexgaHeTo Ha Opuy3 Npm KOeTo Ce 13Mon3BaT 0ouaHO
TOpOBe ChAbpPXaLLW KapbaMna nnn aMoHnes cyndaTt 1 nonagaHe Ha ApeHnpaHnTe BOAV B MOBBPXHOCTHUTE U MOAMOYBEHNTE BOAM
KOWTO Ce OTTMYAT B €3epoTo.

OT rneAHa ToYKa Ha 6aKTepUONOTNYHUTE NapaMeTpy (GekanHm Konndopmy) CTOMHOCTUTE Ce MPOMEHAT 6e3 Aa ce BANASAT OT
Ce30HUTE KaTo MNpe3 pasnYHN Meceun ca pasnmyHn H1usaTa Ha 3ambpcasare (I1-l11-1V).

OT rneaHa Touka Ha MnkpoenemeHTn (MeTanu) 1 CTOMHOCT Ha HeopraHWYHK 3ambpcuTen Mn, Zn, Cu, Cr Co, Nive Cd He ce
yCTaHOBSABAT KakBUTO U Aa € Npobaemu C BoAaTa B €3epoTo, CTOMHOCTUTE Ha xenda3o (Fe) ca yCTaHOBEH W BINCOKM Npe3 meceumnTe
AHyapu 2017 1 despyapu 2018. MNMpe3 meceunte aekemBpu 2017, aHyapu 2018 n deBpyapu 2018 cTtoMHocTUTe Ha Pb ca B1Mcoku, mpes
ApyrvTe MeceLy BoAaTa e C MHOro A06pW MoKa3aTenin.
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B npo6ume esemu om emopda mo4Yka Ha ezepomo lana

3aeAHO C He MHOIO BMCOKMTE HIMBA Ha CONEHOCT eAMH Mecel| Ce YCTaHOBW, Ye BoAaTa € C MHOro 406po kauecTBo (1), B MPOAb/IXeHME Ha
4eTnpy Mecelia BoaaTa e ¢ 406po kavecTso (0,464 1 0,952 dS m-1) 1 B NPOABIXEHME Ha LLEeCT Mecella BOZaTa e CbC CPeAHO KauecTBO
(1,473 1 2,582 dS m-1).

OT rneAHa Touka Ha 6aKTePVONONMYHO 3aMbpCaBaHe BoaTa NPeAnMHO e 3-TO Ka4yecTBO.

B3eTunte OT BTOpa Touka MPO6W OT MefHa Touka Ha bronornyHata Hyxzaa OT KUCaopos ca ¢ 406po 1 CpeaHO KavecTBo, KaTo OT rejHa
TOYKa Ha CTOMHOCTUTE Ha XMMUYecKaTa HyxAa OT KMCI0POZ Ca C J0OPO KauecTBo.

Mpes HAKOWM MeceL CTOMHOCTUTE Ha aMOHNIA OT HYTPUEHTUTE Ce € YBENNUMAG 1 Ka4YeCTBOTO Ha BOAATa € Oornpefe/eHo KaTo 1eK0-MHOro
3aMbpCeHa.

CronHoctuTe Ha dochop ocseH Mecely tonn 2018 I. ca 2-po Ka4eCTBO, KOETO MPeACTaBAABa 40OPO KauecTBo Ha BOAATa.
MukpoenemeHTUTe (MeTanunte) U CTOMHOCTUTE Ha HEOPraHNYHITE 3ambpcnTen camo Fe (Npes aHyapy 2018 n mapT 2018) Pb (HoemBpu
2017, aHyapwu, deBpyapn, MapT 2018 I.) B HAKOW MeceLM ce ABMXAT B CTOVIHOCTW NPy KOUTO MOraT Aa NpeAcTaBassaTt npobaem.

B npo6ume 83emu om mpema moy4ka Ha e3epomo lana

ConeHocTTa Ha BogaTa e mexay 0,531 1 2,708 dS m-1 (Il ve Ill kayecTsO)

CrorHoCTM Ha dekanHu konndopmm mexay 20 n 22600 CFU/100 ml (I-l1I-1V ka4ecTB0),

YCTaHOBEHW Ca CTOMHOCTM Ha BUONOMMYHA HyXAa OT KMCNopog ca mexay 5 1 20 mg L-1 (II. v lll. kKa4ecTBOo), CTOMHOCTI Ha XMMUYecka
HYXAa OT KncnopoZ ca mexay 11,6 1 49,87 mg L-1 (1. v II. Kauectso)

Mpy HYTPUEHTUTE KaKTo U Mpu ApyruTe ABe TOUKM Ca BUCOKM CaMo CTOMHOCTUTE Ha NH-N (4-T10 kayecTBo) ctonHocTuTe Ha NO3-N 1 NO2-
N He ca MpUYNHWUAN 3aMbpCABaHe.

CromHocTuTe Ha pocdop ca Ha A06PO 1 CpeaHO HMBO, 06PN CTOMHOCTK Ha Mn, CToliHocTTe Ha Fe npe3 HoewmBpw 2017 1. ca 2-po
KauyecTBO, B NpobaTa B3eTa npe3 mecel, aHyapu 2018 . e yCTaHOBEHa CpefHa CTemneH Ha 3aMbpCsiBaHe Npes Apyrnte MeceLu KauecTBoTo
Ha BoAaTa e 6110 BbB BUCOKMA Knac.

He e yctaHoBeHO Hanunuve Ha Zn, Cu, Cr, Co, Ni n Cd nopaau ctoiiHocTuTe Ha Pb npe3 meceunte aekemspy 2017 1. 1 aHyapn 2018 1.
rokasaTenuTe ca B 4-TO Ka4ecTBoO.
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Bv3 ocHoea Ha pesysimamume om aHAAu3a Ha ka4yecmeomo Ha eodama

B 6/1130CT A0 e3epoTo [ana ce pas3sriBa 3eMe/ie/iie HaCo4YeHO KbM NPOU3BOACTBO Ha OpWK3, B
nacuLiaTa ce pa3suBa XMBOTHOBBACTBO, KOETO € HAaCOYEeHO KbM e4bp A0bUTEK. BosaTa B
€3epoTo MPeACTaBSABa BaXEH V3TOUHVK Ha MUTEMHA BOAA 3@ TE3M XMBOTHW.

B cnefctsme Ha MHTEH3MBHATa 3eMefencka AeMHOCT B OKONHOCTUTE Ha e3epoTo ang,
[OCTUFaHe Ha YacT OT M3MyckaHuTe BoAW OT opu3uLiaTta B obnactute VMncana v Kelwax Ao
€3epOoTo 1 BMBAHETO Ha YacT OT BOAATa OT peka EpreHe e npuyrHa 3a CblecTBeHa CTeneH
Ha 3aMbPCABaHE C OPraHNYHN U HEOPraHWYHN 3aMbpCUTENN.

[pwn OTINEXAAHETO Ha OPW3 OKONO €3ePOTO Ce V3MO03BAT ChLUECTBEHW KOMYECTBa TOPOBE Ha
XUMWYHa 0CHOBa (20-20-0, 18-46-0) napaau KoeTo npreMaHoTo Konnyectso ¢pocdop e
[AOCTUIHANO A0 CblecTBeHN cTonHOCTM (11,48 mg kg-1-97,36 mg kg-1). KonkoTto 1 Aa e 6aBeH
npoLeca Ha n3mmBaHe Ha ¢ocdopa OT NoYUBaTa, M3MON3BAHETO Ha Pa3TBOPVIMA BbB BO/AA
TOPOBE, € Bb3MOXHO M3MBaHE Ha OnpejeneHo KONMYeCTBO NoPaan MOCTOAHHOTO ABUXEHME Ha BOAaTa B Opy3nLLaTa.

Mpe3 no rongmata YacT OT rofrHaTa Opm3KLATa Ca NOA BOAA, B CbLLOTO BpeMe B 6/13KaTa 30Ha 0kono e3epoTo (0-15 km
ANAMETBP) HUBOTO Ha Xena30 1 MaHraH, KOUTO Ca OCHOBHW XPaHUTENHY BELLIeCTBA Ha PacTEHUSTA Ca B 3aBULLEHN CTOMHOCTU U
pocturat o (Fe; 15,08 mg kg-1-174,34 mg kg-1, Mn;39,48 mg kg-1-101,84 mg kg-1) (GUrbuz ve ark.2018). M BoaaTta B e3epoTo
nopaamn 3axpaHBaHe OT NOAMNOUBEHU 1 MOBBPXHOCTHM BOAM KAKTO 1 OT MPEHOCA Ha CeAVMEHTI OT OKOJIHOCTTA CTOMHOCTUTE Ha
Te3 eNeMEHTV B HAKOM MeceLn OT roAnHaTa A0CTUraT BMCOKM CTONHOCTU.

Bucokum CcToMHOCTM Ha 01080 (Pb) Mpe3 onpeaeneHn Meceun OT roAnMHaTa ce Npeanonara, Ye ce AbaX1 Ha M3Non3BaHe Ha
3eMefieICKU MaLWMHW NPV OTIeXAaHe Ha Opuy3 1 Tpaduka Ha aBTOMOOUAN B 61130CT.

‘ T EC upes nporpamara Er-UINM Bunrapus

MpoekT®:T e Cbpu
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E3EPOTO BASl / Byprac

[eAHOCTVTE BKNHOYUBAT MeCeYeH aHau3 Ha KaueCcTBOTO Ha BoAaTa Ha e3epo Bas B TpyW TOUKM 3a B3eMaHe Ha npobu, C uen
CbOMpaHe Ha aHHV 3a CpaBHEHe Ha pervioHanH1Te pasanyus B Ka4ecTBOTO Ha BOAWTe Ha e3epaTa Bas 1 [ana. MNpoyyBaHeTo
€ HaCoYeHO KbM OTKPUBAHE Ha 3aMbPCUTENN OT XUMUYECKO 1 BUONOTMYHO eCTeCTBO, NAeHTUOULIMPaHe Ha TeHAeHUMNTE B
KaueCTBOTO Ha BOAaTa 1 onpejensHe Ha CTeNeHTa Ha BAUSIHNE Ha eCTeCTBOTO Ha 3aMbpCuTenmTe Bbpxy BUONOrMYHOTO
pa3Hoobpa3ue 1 Bb3MOXHOTO M3M0N3BaHE Ha BOAMTE 3a PeKpeaLlVoHHN Lienn.

V13cneaBaHo e Bb3/1eMCTBUETO Ha BOAWTE Ha KaHana Ha MOPCKITE e3epa BbPXy EKONOMMUYHMTE XapakTePUCTVIKM Ha BoAaTa.
MpoyyBaHEeTO Ce 13BBLPLUBA Bb3 OCHOBA Ha HAAEXAHW AaHHW OT NabopaTopuy, oCUrypeHn oT V3mbaHuTens. B pamkmTe Ha 9
Mecella ce B3eMaT MeceyHK Npobu 3a Ka4ecTBO Ha BOZaTa OT TpW TOUKM B e3epoTo Bas. KauecTBOTO Ha BoAaTa ce M3MNuTBa 3a
cnefHUTe GU3NYHK, XUMUYHY 1 BUONOTMYHI NapaMeTpy, KakTo ciesBa:

060 cycneHanpary TBbpan Belectea( TSS) NO3 - N

MBTHOCT NH3 - N

pH NO2 - N

Pa3TBOpEH KUCN0POZ dodop

Enextpmyecka npoBOAMMOCT [eTpoNHM MPOoAYKTA

BOD5 ICP 33 onpegsensgHe CbAbpXaHWETO Ha TBbPAM MeTanu (B yTaikata 1 BOAHNS
COD CTbN6)

P-PO4 GC 3a onpeaensgHe Ha cneundUUYHUTE OpraHUYHK 3aMbpCUTENI (B yTarkaTa U
Total N BOAHWA CTHN6)

Xnopodun A 3a onpegensaHe Ha GUTONNAHKTOH
Bpoit mukpobu

MpoeKTLT e cbduHaHcMpaH ot EC upes nporpamata 3a TTC MHTEPPET-UMM Bbarapusa-Typuus 2014-2020
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Auckycuu ebpxy nosayyeHuUme pesyamamu

TouknTe 33 B3eMaHe Ha NpobK ca CNeumanHo 13bpaHK, C Len 4a NOKPUST BCUYKM MOTEHLMANHN U3TOUHMLM Ha 3aMbpCABaHe.
Touka 3a B3eMaHe Ha nNpobu 1 (CeBep) e pa3noioxXeHa B TOUKATa Ha U3XBBbPIAHETO Ha OTNagbyHUTe Boaw oT MNCOB byprac.
Touka 3a B3eMaHe Ha Npobu 2 (LeHTBbP) e B HeMoCpeCTBEeHa 6130CT A0 KaHaTBT, KOMTO CBbP3Ba MOPETO 1 KaHana, a Tpetata
(KOr) e n3bpaHa KaTo 30Ha C Hali-HUCBK aHTPOMOreHeH HaTuck. MeceuHnTe Npobn 3a onpefendHe Ka4ecTBOTO Ha BOaTa B
e3epo Baga ca B3emMaHu OT Te31 TpW TOUKM B Meprog oT 9 mecela.

ConeHocT Ha BogaTa: Kakto MoXe [la e 04aKBa, CONeHOCTTa Npe3 NATOTO 1 eCeHTa € Mo-B1CoKa (40Ka3aHo OT U3MepBaHnaTa
Ha NMPOBOAMMOCTTA), @ CbOTBETHO, MPe3 3uMata 1 NPoaeTTa HaMansaBa, 3apau No-B1UCOKaTa CTeneH Ha n3napeHue npes
TonauTe Meceun. HabnogaBaHOTO HamaneHue B CTyAeHUTe MeceL Ce Ab/IXM Ha MOBEYETO Balexn, HaMansgBaHe Ha
CTbHYeBaTa CBETIMHA, MOHHOTO ChAbPXaHMe 1 XpaHNTeNHWTE BELLEeCTBa BbB BOAATa, KOETO Ce MOTBbPXAaBa OT CTOMHOCTUTE
Ha BIMK 1 XMK (0THOBO MO-BMCOKM Npe3 NIATOTO U eCeHTa, MO-HNCKM MPEe3 31MMaTa 1 MposeTTa).

0610 cycneHAMpaHn TBbPAWU BELLLECTBa : [101y4YeHnTe AaHHM 3@ MPOMEHANBOCTTA Ha TSS (0OLLO CycneHAMpaHn TBbpAn
BelLlleCTBa) MOraT fa e 06ACHAT C NO-BWCOKAaTa CTeneH Ha Andy31sa Npe3 19ToTo / eCeHTa, B pe3ynTaT Ha KOeTO HAKOM
CyCneHAVPaH/ OPraHnNYHM 1 HEOPraHWYHK BeLLeCTBa Ce NPUABUXBAT OT AbHOTO KbM FTOPHUS C/ION.

PasTBopeH kucnopop (DO) : CutyaumsiTa No OTHOLWEHVE Ha Pa3TBOPEHMS KMCIOPOZA € TUMUYHA, ThiA KaTo Ce NOBKMLLIABa C
MOHWXEHNETO Ha TemnepaTypaTa. C M3K/IHOYEHME Ha HUBOTO NPEe3 1ETHNSA Neprnog, Habato4aBaHOTO HMBO Ha Pa3TBOPEH
KMCNopOA € A0CTa BUCOKO, CbC CTOMHOCTX NpeBKMWaBalim 9 mg/l. Pe3yntaTnTe NokasBaT, Ye NpoLecmTe Ha aepobHa
aCVMUNAUNS 1 HUTPpUUKaLMA (Mpoueck, KOHCyMrpaL O2) He pbKOBOAAT LIEVAT NPOLLEeC Ha CaMOMOYMCTBaHe Ha byprackoTto
e3epo. CTabunHWTe CTOMHOCTY Ha pH ca Apyro AoKa3aTencTBo 3a 6aBHO MPOTMYaLLE BUONOTUYHA HUTPUDVIKALMA.
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Cbabpi)KaHMe Ha opraHUYHU BeltecTBa : /3smepeHnTe ctonHOoCT Ha BITK 1 XTTK nokassaTt ronsgMa pasnvka npes cryaeHuTe
1 TONAV Nepuoaun. MNpes NeTHUAT nepuog CTomHocTuTe Ha BIMK 1 XMK ca BUCOKK, KOETO MOXe fia Ce OTAaje Ha No-NposiBeHaTa
npes To3V neproa aAndysua 1 TypoyneHTHOCT Ha AONHWSA C/ION yTanka.

ChAabpiKaHue Ha XpaHUTeNHU BelecTBa: CbabpxaHueTo Ha P e B rpaHnumTe o1 0.1-0.2 mg / | 6e3 ronssMo OTKNOHeHue
npes neproja Ha nscneasaHeto. H1BOTO Ha n3MepeHuTe GOPMU Ha a30T (HUTPUTK, HATPATN 1 aMOHSAK) MOKa3Ba MHOTO HICKO
CbAbPXaHNe Ha BCUYKM BUAOBE W MOYTH Mb/IHa HATPUPMKALWA Ha amoHsKa. KakTo beLle CroMeHaTo No-rope, HUCKOTO HMBO
Ha HATPaTW € MoKa3aTes 3a OrPaHNYeH aHTPOMOreHeH HaTMUCK, KaKTO OT YoBeLKaTa AeMHOCT, Taka U OT epTuav3aLmMsaTa Ha
3emMeenICcKTe 3eMmn 0KO0 byprackoTto e3epo.

Texxkm meTtanm : CbAbpXaHMeTO Ha MeTan B ABaTa BMAA NPObY, CbOTBETHO BOAA 1 CEANMEHTW, CbOTBETCTBA Ha
EMUCVOHHWTE HOPMU, CbrnacHo Hapeaba Ne6 /9.11.2000 r. 33 HOpMM 33 A0MYCTUMO ChAbPXaHWeE Ha BPeAHN 1 OMacHM
BeLLEeCTBa B OTNAAbYHM BOAK, 3ayCTBaHM BbB BOAHM 00ekTW. CTOMHOCTITE 06aye ca 6M3KM L0 M3NCKBAHMATA, ONpPefeneHn B
Hapeaba Ned / 14.09.2012 1. 33 XapaKkTepu3npaHe Ha NOBbPXHOCTHUTE BOAW. CKIOHHW CMe a KaxeM, Ye ToBa MOXe /a e
pesynTaT OT CEPMO3HOTO 3aMbpCABaHEe Ha e3epoTo OT Kpad Ha 60-Te 40 Hayanoto Ha 80-Te. Bbnpeku, Ye e3epoTo He e
HaMb/HO Bb3CTaHOBEHO OT Te3U LLETW, N3MEPEHUTE CTOMHOCT Ha METANN U HEPTOMPOAYKTH, KaKTO e MOCOYEeHO Mo-rope, Ca B
rpaHuLMTe Ha eMncumnTe CbrnacHo Hapeaba Neb 1 HamMa HemocpeACTBeHa Bpeaa 3a BogHaTa ¢iopa 1 GayHa Ha e3epoTo.

KaTto e3epo, kauecTBOTO Ha BoZaTa Ha Basa e npeaBapuTenHo onpegeneHo ypes Hapeaba Ne 4 Ha MUHNCTEPCTBOTO Ha
OKOJIHaTa cpesa 1 BoAnTe. BCUYKN U3MEPEHN CTOMHOCTU Ce NHTEPMPETUPAT CbINIaCHO CbOTBETHUA PErNaMeHT 1 Bb3 0CHOBA Ha
Hero JaHHWTe OTYUTAT JOOPO CbCTOSHME Ha €3epoTo. MpoabIXaBallMTe NMPoLecH CnejBaTt eCcTecTBeHUA Kpblr U NpoLecuTe Ha
CaMOMOYMCTBAHE Ca JOCTAaTbYHM 38 NOAAbPXAHE Ha HEMHOTO €KONIOTUYHO CbCTOAHME.
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Bv3 ocHoea Ha pesysimamume om aHAAu3a Ha ka4yecmeomo Ha eodama

[lopy BUCOKMAT aHTPOMOreHeH HaTUCK BbPXY €3epOTOo, MONyYeHUTe pe3ynTaTi Noka3eaT NofobpeHa XxapakTepucTika Ha e3epHaTta
BOAa, N3C/1e4BaHa Mo OTHOLLIEHWE Ha XPaHUTENHWTE BELLECTBa, CbAbPXaHNETO Ha opraHunyHy sellectsa (BIMK n XTK) 1
HedTONpOAyKTUTE. TOBA € fJ0Opa NPeAnoCTaBKa 3a NMo-HATaTbLUHO NOA0OPSABAHE Ha KaYeCTBOTO Ha BOAMTE, OCHOBAHO Ha
OTBapPAHETO Ha KaHana, CBbp3Ball, e3ep0oTO C MOPETO, YMEeTO NMOYMNCTBAHE NPe3 NoCNeHaTa roarHa e eAHO OT Hali-BaxHUTe
npeavi3B1KaTeNCTBa 38 HOPMANHOTO QYHKUMOHMPaHe Ha byprackoTo esepo.

Bce nak TpsibBa fa ce NonoxarT ycunma 1 fa ce npeanpueMat Mepku 3a MUHUMMN3MPaHE UV JOPY MBAHO eNUMNHMPaHe Ha
aHTPOMOreHHWs HaTUCK B BbaelLe. lo6bp nokasaTten B Tasy MOCOKa Ca MOIyYEeHUTE Pe3ynTaTn cnel NoUYnCTBaHETO Ha e3epo-
MOPCKWS KaHan. 3a Aa ce HabnroaBa eGekTbT OT TOBA AENCTBME B MbJ/HA CTEMEH € HEOOXOAMM NO-AbAblr NEPUOA - MOBEYe OT
roAnHa. He3aBmcrMO OT TOBa, AHOBPEMEHHO C MPOLIeCa Ha MOYNCTBAHE Ha kKaHana bsxa B3eTy Mpobu 3a aHaNun3 1 e Haauvue
3HauMUTEeHa MPOMSHA 1 Hanpeabk MO OTHOWEHVE Ha HAKOW NapameTpy Ha BoAaTa.

Pe3ynTaTuTte Mokassart 4e B Kpas Ha 1AT0TO Ha 2018 r. koHLeHTpaumaTa
Ha pa3TBOpeHuTe BelLeCTBa ce yBenmyasa 1.9 Nety, T.e. KOHCyMaLmMaTa
Ha O2 e 3HaunTenHo HamaneHa. O4YeBNAHO €, Ye TOBa UHAMPEKTHO
MoKasBa HUCKO BANAHNE Ha OPraHNYHOTO BELLECTBO BBPXY €3epaTo.
MocnefHOTO MOXe fja ce OTAaje Ha NPSACcHa MOPCKa BOAQ, MABALLa Npes
HUTEMT HUTpOren, mg/l 0.035 0.011 kaHana. OcBeH ToBa ce HaboAaBa HaManABaHe Ha M3MepeHuTe
CTOMHOCTU Ha HUTPUT-a30T C 3,2 MbTK, HATPaTeH a3oT € 31,4 NbTu 1
061 a30T € 2,27 MbTW. Tesn pesynTati MoraT fa ce 0bACHAT C

O6uwo Hutporen, mg/l 0.925 0.418 NONOXNTENHUAT ePeKT OT MOUNCTBAHETO / OTBAPSAHETO Ha KaHana KbM
byprackng 3anmB 1 BojaTta Ha YepHo mMope.

Pa3sreopeH kucnopoga, 5.34 10.18
mg/1

HutpaTt HuTpoeH, mg/l 0.817 0.026
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Project "Measures for conservation and

restoration of natural heritage in Burgas and Enez"

Interreg-IPA Cross-border cooperation Programme Bulgaria-Turkey 2014-2020
Investment project under Priority Axis 1 Environment, Specific measure 1.2. Improving the
capacity for nature protection, sustainable use and management of common natural
resources through cooperation initiatives in the cross-border area.

The project aims at increasing the technical capacity for tracking the quality of the waters of
Lake Gala (Turkey) by purchasing specialized equipment and physically improving the
environmental conditions in Lake Vaya (Bulgaria) by carrying out investment activities.
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LAKE GALA / Enez

Studies performed under the project:

Lake Gala water quality studies: Three sampling points were selected at Lake Gala, and samples were taken for
a period of 12 months. Physical, chemical, and bacteriological analyses were performed on the water samples
taken. Results obtained as a result of analyses were evaluated according to parameters as defined under Quality
Criteria based on Classification of Intra-continental Surface Water Resources as stipulated under the Regulation on
Management of Surface Water Quality.

Trainings : We attended a three-day training held in Burgas, Bulgaria on October 9-11, 2017. In the meeting, we
made presentations on Lake Gala's water quality and bird habitat. An on-site visit was made to inspect Lake Vaya.
A meeting was held by specialists of project parties in order to determine methodologies for water measurements
to be performed. A technical visit was made to the water analysis laboratory in Burgas.

We participated in the meeting held between on October 17-19, 2018 in Enez, Turkey. In the meeting,
presentations were made on Lake Gala's water quality, soil characteristics of agricultural lands surrounding Lake
Gala, socioeconomic structure of Province of Edirne, and bird population of Laka Gala. Water samples were taken
from Lake Gala, and subjected to analysis according to parameters which could be measured at site. We also
watched birds in the immediate vicinity of the Lake.

Preparation of report : The final report is prepared according to results obtained.
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Results of water quality studies performed on Lake Gala:

Under the project, samples were taken from three different sampling points in order to determine the water quality of
Lake Gala. Samples were taken on a monthly basis for a period of 12 months in total.
Water samples taken were subject to following physical, chemical, and biological analyses:
Total dissolved solids (TDS)

Oxidation-reduction potential (ORP)

Dissolved oxygen (DO)

Turbidity (NTU)

Chlorophyll

BGA-PC (green algae)

Biological Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Ammonium nitrogen(NH4-N)

Nitrate nitrogen (NO3-N)

Nitrite nitrogen (NO2-N)

Phosphor (P)

pH

Electrical Conductivity (EC)

Suspended solids (SS)

Oil and grease

Faecal coliform

Trace elements and inorganic parameters (Mn, Fe, Zn, Cu, Cr, Co, Pb, Ni, Cd)

Anions and cations (CO3- 2

The project is co-funded by EU through the Interreg-IPA CBC Bulgaria-Turkey Programme
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Samples taken from first sampling point of Lake Gala

According to analysis results in terms of water quality in the sampling point, there is no concern with respect to pH value, and
water's EC values vary between 0,509 and 2,13 dS/m. EC values are in January, February, March, and April 2018 are lower
compared to other months, and meet criteria for good water quality. On sampling dates other than the foregoing months, water
samples taken from sampling point 1 are classified as Average (Class lll) in terms of salinity (1,179 and 2,13 dS/m). When
evaluated as per seasons, Lake's salinity decreases during winter months, and increases during summer months. Such decrease
in winter months can be attributed to increasing water quantity in the Lake resulting from increased precipitation during winter
months while such increase in summer months can be attributed to decreasing water quantity in the Lake as a result of
evaporation during summer months.

Oxidation parameters, i.e. BOD and COD, were only measured in July 2017, and Lake's water was classified as very contaminated
in terms of BOD, and slightly contaminated in terms of COD.

In terms of nutrients parameter, NH4+-N was measured to be between 5,18 and 9,24 mg/|, and accordingly Lake's water is
classified as very contaminated in terms of that parameter. There is no concern with respect to NO3--N, and no NO2--N has
been detected. Phosphor values vary between 19,22 and 195,23 pg/l which indicates a good water quality. High NH4+-N values
may result from intensive use of urea and ammonium in the paddy fields around the Lake used to grow rice, which flows into the
Lake water through underground and surface waters after being discharged from the paddy fields.

In evaluation of the Lake water in terms of bacteriological parameters (faecal coliform), the Lake water is classified in different
contamination levels (lI-1l-IV) in different months independent of the seasonal conditions.

In terms of trace elements (metals) and Inorganic Contamination Parameters, no matter of concern was observed with the Lake
water for Mn, Zn, Cu, Cr Co, Ni, and Cd while Fe was determined to be high in December 2017 and February 2018. Pb values
were determined to be high in December 2017, January 2018, and February 2018 while classified as very good quality water for
other months.
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Samples taken from second sampling point of Lake Gala

Though salinity level is not very high, the water quality is classified as very good quality (I) for one month, good quality for four
months (0,464 and 0,952 dS m-1), and average quality for six months (1,473 and 2,582 dS m-1).

Lake water is generally classified under Class Il in terms of bacteriological contamination.

Water sample taken from the second sampling point was determined to have good and average quality in terms of BOD
values while determined to have good quality in terms of COD values.

Of nutrients, only ammonium values increased in some months, and the water quality was classified as poor-very
contaminated water.

Phosphorus values were classified as Second I, i.e. very good quality, except for July 2018.

Of trace elements (Metals) and Inorganic Contamination Parameters, only Fe (January 2018 and March 2018) and Pb
(November 2017, January-February-March 2018) values were determined to be at level of concern only in some months.

Water samples taken from third sampling point

Water's salinity was determined to be between 0,531 and 2,708 dS m-1 (Class Il and III),

Faecal coliform values were determined to be between 20 and 22600 CFU/100 ml (Classes lI-11I-1V),

BOD values were determined to be between 5 and 20 mg L-1 (Class Il and Ill), COD values were determined to be between
11,6 and 49,87 mg L-1 (Class I and II).

Regarding nutrients, just like the other two sampling points, only NH-N values were determined to be high (Class V) while
NO3-N ve NO2-N caused no contamination.

Phosphor values were classified as good and average; Mn values were classified as good; Fe values were classified under Class
Il in November 2017 while determined to have average contamination according to the water sample taken in January 2018;
while for the rest of the months, it was classified as high quality water.

No Zn, Cu, Cr, Co, Ni, and Cd were found, and Pb values were classified under Class IV in December 2017 and January 2018.
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According to water quality analyses:

Around Lake Gala, there are plant production and animal breeding activities, i.e. rice fields,
and cattle breeding in pastures. Lake's water is a valuable resource for meeting drinking
water needs of animals.

Due to intensive agricultural activities carried out around Lake Gala, the Lake is exposed to
significant levels of organic and inorganic contamination resulting from flow of some of tail
water from paddy fields in Ipsala and Kesan regions, and flow of some of Ergene River’s
water into the Lake.

As great amounts of chemical composite fertilizers (20-20-0, 18-46-0) are used for rice
production around the Lake, the available phosphorus quantity has reached high levels
(11,48 mg kg-1-97,36 mg kg-1). Though the phosphorus is washed out of the soil slowly,
use of water-soluble fertilizers will enable washing to a certain extent in paddy cultivation
where water in the paddy field is circulated continuously.

As paddy cultivation fields are under water most of the year, there are high quantities of available iron and manganese as plant
nutrients in the close proximity of lake (0-15 km diameter) (e;15,08 mg kg-1-174,34 mg kg-1, Mn;39,48 mg kg-1-101,84 mg kg-1)
(GUrbiz et al.,2018). Quantity of elements in Lake water reaches to high values in some months due to surface and
underground feeding, as well as flow of sediments from surrounding areas.

Existence of high quantities of lead (pb) in the Lake water in some months is assumed to be caused by use of agricultural
equipments during paddy cultivation, and traffic in the highways in the region.




Bulgaria - Turkey

PARTNE=RSHIP

LAKE VAYA / Burgas

Activities include monthly water quality analysis at Lake Vaya at three sampling points to obtain data to compare regional
differences in water quality in Vaya and Gala lakes. Study is aimed at detecting pollutants of a chemical and biological nature,
identifying trends in water quality, and determining the degree of influence of nature of pollutants on biodiversity and the
possible use of waters for recreational purposes.

The impact of the waters of the Marine Lakes Channel on the ecological characteristics of the water was under study. The study
is conducted on the basis of reliable data from laboratories ensured by the Contractor. Monthly samples of water quality in Lake
Vaya at three sampling points are taken within 9 months; the water quality is tested for the following physical, chemical and
biological parameters, as follows:

Total Suspended Solids (TSS) NO3 - N

Turbidity NH3 - N

pH NO2 - N

Dissolved Oxygen Phosphorus

Electrical conductivity Oil products

BOD5S ICP to determine the content of heavy metals (in sediment and water column)
CoD GC to determine the content of specific organic pollutants (in sediment and
P-PO4 water column)

Total N Chlorophyll A for the determination of phytoplankton

Microbial number (count)

The project is co-funded by EU through the Interreg-IPA CBC Bulgaria-Turkey Programme
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Discussion related to the results obtained

The sampling points are specifically selected in order to cover all kinds of potential pollution sources. Sampling point 1 (North) is
located at the point of discharge of Burgas WWTP effluents. Sampling point 2 (Center) is in close proximity to the lake-sea
channel and sampling point 3 (South) is chosen as an area with the lowest anthropogenic pressure. Monthly samples for
determination of water quality in Lake Vaya are taken at the three sampling points for period of 9 months.

Water salinity: As it could be expected the salinity in summer and autumn is higher (shown by the conductivity measurements)
and corresponding decrease in winter and spring base on the higher evaporation during the warm months. The decrease
observed in the cold months is due to increased rainfall, reduction in sunshine, ion content and nutrients in the water, which is
confirmed by the BOD and COD values (again higher in the summer and autumn and lower in winter and spring).

Total suspended solids : The data obtained for the fluctuation of TSS (total suspended solids) can be explained by the higher
extent of diffusion during the summer/autumn time bringing some suspended solids of organic and inorganic nature from the
bottom to the upper layer.

Dissolved oxygen (DO) : The view about DO is very typical as it increases with lowering of temperature. Besides the level in
summer period, the DO observed is quite high with values exceeded 9 mg/l. Such results show that the processes as aerobic
assimilation and nitrification (O2 consuming processes) are not governing the whole self-cleaning process of Burgas Lake. The
stable values for pH are also an evidence for a slow going biological nitrification.
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Organic matter content : The measured values of BOD and COD show very high distinction for the cold and warm periods. In
summer time the BOD and COD values are high which can be attributed to larger effects of diffusion and turbulence of the
bottom sludge during this period. Obviously, higher TSS leads to high values of dissolved organic matter.

Nutrient content : The content of P is in the range of 0.1-0.2 mg/l without high deviation through the period of the study. The
level of measured forms of nitrogen (nitrite, nitrate and ammonia) shows very low content of all species and almost complete
nitrification of ammonia. As it was mentioned above the low level of nitrates is an indication of limited anthropogenic pressure
both from human activities and fertilization of agricultural lands around Lake Burgas.

Heavy metals : The metal contend in both types of samples, in water and in sediments, correspond to the emission limits
according to Ordinance Ne6/9.11.2000 for permissible standards for the permissible content of harmful and dangerous
substances in waste waters discharged into water bodies. However, the values are close to the requirements set in Ordinance
Ne4/14.09.2012 for the characterization of surface water. We tend to say that this may be a result from the massive lake
pollution from the late '60 to the early '80. Despite the fact that the lake has not been fully recovered from that damage the
measured values of metals and petroleum products, as said above, are within the emission limits according to Ordinance Ne6
and there is no immediate harm for the aquatic flora and fauna of the lake.

As a Lake, Vaya water quality is preset in Ordinance Ne4 by Bulgarian Ministry of Environment and Water. All measured values
are interpreted according the respective regulation and in respect with the observed data a good condition of the lake is
reported. The ongoing processes follow the natural circle and the processes of self-purification are sufficient to maintain its
ecological state.
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According to water quality analyses:

Even the high anthropogenic pressure on the lake, the results obtained show an improved characteristic of lake water studied in
respect of nutrients, organic matter content (BOD and COD) and petroleum products. It is a good prerequisite for further water
quality improvement based on the opening the sea-lake channel, which cleaning in the last year has been one of the most
important challenges for the normal functioning of Burgas Lake.

Still, there are efforts to be made and measures to be taken to minimize or even completely eliminate anthropogenic pressure in
the future. Good indicator for going on this path is the obtained results after the cleaning of the lake-sea canal. In order to
observe the effect of this action in full extent a longer period is needed - more than a year. Nevertheless, simultaneously with
the process of cleaning of the canal were taken samples for analysis and there is significant change and progress in some water
parameters. The results show (the Table below) that at the end of the summer of 2018 the concentration of dissolved is
increased 1.9 times, i.e. the O2 consumption is considerably decreased. Evidently, it shows indirectly a low organic matter load of

Dissolved oxygen,

mg/I 5.24 10.18
Nitrite nitrogen, mg/Il 0.035 0.011
Nitrate nitrogen, mg/I 0.817 0.026
Total nitrogen, mg/I 0.925 0.418

the lake.

The later can be attributed to the fresh sea water coming through
the channel. In addition a decrease of measured values of nitrite-
nitrogen by 3.2 times, nitrate-nitrogen by 31.4 times and total
nitrogen by 2.21 times is observed. These results can be explained by
the positive influence of cleaning/opening of the channel to the
Burgas bay Black sea water.
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The project is co-funded by EU through the Interreg-IPA CBC Bulgaria-Turkey Programme
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The project is co-funded by EU through the Interreg-IPA CBC Bulgaria-Turkey Programme
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