CTAHOBMULLE

oT gou. a-p Buoneta MopaaHosa [JanueBa, Am
PvkoBoauTen cektop ,MeauumHa Ha 6egcTBeHnTe cutyaummn®

KaTe,u,pa ~XUrMeHa, MeanLUnHCKa eKkonorus, I'IpO(*)eCVIOHaJ'IHl/I 3abonaBaHuna n

mMeanumHa Ha 6eagcTBeHnUTe cuTyauum

MeguunHcku yHusepcuteT — [neBeH

OmHocHo: [ucepmauuoHeH mpyd Ha mema ,,CbObp)XaHue Ha Humpamu e
numetHume 8o0u Ha llneeeHcka obnacm u 8 b3MOXXHU NMOOX00U 3a msiXHama
pedykyus“ 3a npucbxdaHe Ha obpasosamersiHa U Hay4YHa cmereH ,JJokmop“ no
npogpecuoHanHo HanpaesneHue 7.1. ,MeduuyuHa®“, no OOKmMopcka rpozpama
»XuaueHa (8K/n. mpydoea, KOMyHaJslHa, y4yunuuHa, paduayuoHHa, XpaHeHe U
dp.) Ha Emunus Kpacumupoea BaHkoea, rnpernodasamersn kbM kamedpa ,XuaueHa,
MeOUUUHCKa eKonoeusi, rnpogecuoHanHu 3abonseaHuss U  MeduuyuHa Ha

6edcmeeHume cumyauuu®, MY — lneeeH

Hay4HoTO Xypu e HasHayeHo cbe 3anoeq Ne 2057/24.07.2024 r. Ha PekTtopa Ha MY
— [NneBeH Ha ocHoBaHne 3PACPB, MM3PACPE, un. 2, an. 2 n 3 ot lNpaBunHuka 3a
pasBuUTME Ha akageMnyHusa cbetaB Ha MY — lNneBeH n PeweHne Ha AkageMnyHnA
cbBeT (npoTtokon Ne 37/22.07.2024 r.)

Kpamku 6uozpaghuvdHu aHHuU:

Emunua Kpacummposa baHkoBa e gunnomupaH maructbep no ,Ekonorma wm
onasBaHe Ha okonHarta cpega“ B CY ,Cs. KnumeHT Oxpuacku® ot 2003 r. Npes 2003
r. € HasHadeHa 3a coumaneH paboTHUK-UHTEPBIOEP B capyxeHue ,PasButue Ha
NMYHOCTTa M YoBewkuTe pecypcn®, a ot 2004-2014 r. kato ekcnept oby4veHune u
kBanudpukaums B MY — TlneseH. lNMpe3 2014 r. e Ha3HayeHa 3a npenojasaTen B
Kategpa “XurmeHa, MegMuMHCKa eKonorus, npodecuoHanHu 3abonsaBaHus U
MeauumHa Ha GencrtBeHuTe cutyauumn® kbm MeauumHckn yHuBepcuteT — [neseH.

Mpuaobuea marnctbpcka crteneH no ,,O0LecTBeHO 3apaBe U 3apaBeH MEHUIKMbHT®



npe3 2013 r., a npe3 2019 r. n cneymanHocT no Tokcukonorna (3a 61uonosn, ekososu,
Xxmmmunm u ap.) Bnagee aHrmuinckn e3mk M nputexaBa OTMIMYHA KOMMOTbPHA

rPaMoOTHOCT.
Cmpykmypa Ha ducepmayuoHHUsI mpyo:

OuceptaunoHHUAT Tpyn BkMwouBa 149 craHOapTHM nevyaTHU  CTpaHuuw,
pasnpegeneHn TeMaTtMYHO KaKTO crneaBa: BbBedeHWe un nutepaTypeH obsop — 41
CTp.; Uuen u 3agaym — 1 cTp.; matepmann n metoam — 6 cTp.; pedyntatm — 56 cTp.;
obcbxaaHe — 12 CTp.; M3BOAW, NPENOPBKM U NpUHOCKU — S CTp.; Bubnunorpacusa — 13
cTpanuuun. bubnuorpaduara sknrousa 141 3arnaeusi, ot Konto 70 Ha kupunuua n 71
Ha natuHuua. [ucepTaumMoHHUAT Tpyad € oHarnegeH ¢ 32 durypyu u 12 tabnuum.
MpeacTaBeHVAT TPyA € NPaBWUIHO CTPYKTYpUpaH, CbAbPXaHMEeTO My OTroBaps Ha

N3NCKBaHUATA.
AKmyanHocm Ha memMama:

TemaTa Ha AMcepTauMOHHUS TPy € akTyarHa, KakTo B TeopeTu4veH, Taka M B
Hay4YHO-MPAKTUYECKN NNnaH. 3aMbpCABAHETO HAa NUTENHUTE BOAM C HATPATU U OPYrU
XUMUYHU CbeauHeHnsa e rnobaneH npobnem 3a obuiectBeHoTo 3apaBe. OCHOBEH
M3TOYHMK Ha HUTPATHOTO 3aMbpcsABaHe € MacoBaTa ynotpeba Ha ronemwu
KonuMyecTBa a30THM TOPOBE B CEJNICKOTO CTOMaHCTBO. Bbnpekn BbBeoeHUTe CTporu
3aKOHOAATENHM MEPKM Ha €EBPOMNENCKO W HauMOHanHO HUBO, TEHAEHUusTa 3a
HamansBaHe Ha 3aMbpCsIBAHETO He € obObpHaTa, nopagn WHTEeH3nduKauusaTa Ha
CEsiCKOCTONaHCKNTE AEVHOCTU B uUenust ceAT. B pesyntaTt Ha meTabonuama Ha
HUTpaTuTe ce obpasyBaT HUTPUTU U CUNHOTOKCUYHUTE HUTPO3aMUHU, KOUTO MoraT
Aa MpoBOKMPAT HWUTPO3aTUBEH CTPEC B OpraHn3aMa WU KbCHM KaHUEPOreHHU wu
MyTareHHu edeKkTn. HutpocbeanHeHusTa ca n MOLLIHW
mMeTxemornobuHoobpasysatenu, pegyumpaLim KncnopogHus KanauuTer,
NPUYNHABANKN TbKaHHa XUMOKCUS U KNeTbYyHa aHokcua. ETo 3alo e U3kniYnTenHo
BaXHO [a Ce OCbLUECTBSABA MOCTOSHHO HabMOeHMEe BbpPXY 3aMbpCABAHETO Ha
nuTenHaTa BoAa, HEMHUS XMMUYEH CbCTaB, KaKTO M KOHTPON Ha BOOOM3TOYHMLMTE B

HaceneHunTe MmecTta.



JlumepamypeH 0630p

HanpaBeH e nogpobeH nutepatypeH o00630p Bbpxy Tematvkata Ha
AncepTaumoHHns Tpya. B To3n pasgen ce pasrnexgat 3agbnbovyeHO OCHOBHUTE
M3TOYHMLM Ha 3aMbpcsiBaHE Ha NUTEWHUTE BOAW C HUTPATU, BIIMSIHWE HA a30THUSA
UMKB U CUNHOTOKCUYHM MEeTabonMTM KaTo HUTPUTU U HUTPO3aMUHU BBbPXY
YyoBelknsa opraHu3bM. PasrmegaHn ca 3agbnbodYeHO HOPMATUBHU  AOKYMEHTH,
BKITOYUTENHO €BPOMNENCKM HOPMATUBHM [OKYMEHTW, CBbp3aHM C Orna3BaHe Ha
Bogute. logpobHO e onucaHa HopmaTMBHata 6asza B bBbnrapus, ceBbp3aHa C
onasBaHe Ha BoAUTE KaTo: 3akOH 3a BOAMTE, Hapeabu 3a MOHUTOPUHI, KavyecTBo,
onasBaHe Ha BOAMTE OT 3aMbpCsiBaHE C HUTPaTK, BKIIOYUTENHO WU 3a MUTENHO-
GuTtoBM Lenu, oTroBapsawmM Ha EBponenckata AvMpekTMBa 3a kadecTBO Ha BogaTa,
npeaHa3HayeHa 3a KoHcyMaums oT YoBeka. OnmncaHu ca OCHOBHUTE MEpPONPUATMSA 3a
HamansiBaHe Ha 3aMbpCABAHETO Ha BOAMTE C HUTPATWU, KaKTO W MeToaum W

TEXHOMOMMK 3a AeHUTpUdUKaLUS.
Mo3HaeaHe Ha npobnema

NuTepaTypHUSAT 0630p OTpassiBa CbBPEMEHHOTO CbCTOsIHME Ha npoGnema u
nokasea OTNMYHaTa nuTepaTypHa OCBeAOMEHOCT Ha AoKTopaHT BaHkoBa, KakTo u
OTNNYHMTE BB3MOXHOCTU Ha aBTopa 3a aHanusvMpaHe U o6obliaBaHe Ha

nuTepaTypHUTE OaHHW.
Len, 3ada4u

Llenta Ha npoy4BaHeTo e sicHO AeduHMpaHa: [la ce npoyyn CbAbpXKaHMETO Ha
HATpaTU B nuUTeHaTa BoAa Ha HaceneHute Mecta B [lneBeHcka obGnact u
Bb3MOXHUTE NOAXOAM 3a TsixHaTa peaykuus. Llenta kopecnoHaupa ¢ noctaBeHuTe 6

nscnegoBaTesicku 3agaudn.
Mamepuanu u memodu

MpeomeT n 0BeKT Ha NPOyYBaHETO € CbAbPXKaHMETO Ha HUTpPaATU B NUTEAHUTE
Boan Ha [MneBeHcka obnacTt 3a obuwecTtBeHO BogocHabasiBaHe. [lpoy4yBaHeTo e
OCbLUECTBEHO B 6 eTana. 3a aHanuaupaHe W MpoyyYyBaHe Ha CbAbpPXKaHWETO Ha
HUTpPaTU ca M3MNON3BaHN pe3ynTaTUTe OT BCUYKM NPOOKU 3a CbObpXKaHMe Ha HUTpaTu

B NUTenHaTa Boda Ha [MneBeHcka obnacTt 3a nepunoga 2010-2017 r., CbCTOAHNETO Ha



CaHUTapHO-OXPaHUTENHN 30HW OKOMO BOAOU3TOMHWUUM, CbAbpXalW HaOHOPMEHU
CTOMHOCTM Ha HUTpATU, MAEHTUULMPAHE Ha NOA3EMHUTE BOOHU Tena 3a AobuB Ha
nutenHa Boda, HabvpaHe Ha AaHHM 3a KONMYECTBOTO Ha BanexuTte B [1neBeHcka
obrnact 3a nepuoda, aHanuM3 Ha nNpUYMHUTE 3a 3aMbpcsABaHe Ha KOHKPETHU
BOLOU3TOYHMLN C HUTpATM 4Ype3 u3nonisBaHe Ha [eorpadpckn vHMOOPMaLMOHHN
cuctemn (FNC), cpaBHUTENeH aHanu3 Ha pesynTatute OT MOHUTOPUHra Ha
BbacenHoBa anpekuna ,JyHascku panon® (BOAP) n PernoHanHa 3gpaBHa MHCNeKUms
(P3N)-NMneBeH. WM3non3saHm ca pasHoObpa3HM MeToAn KaTo: PEeTPOCMNEKTUBHO
npoy4BaHe Ha [daHHUTE 3a CbAbpXaHuWe Ha HUTPaTW, OOKYMEHTanHW npoyyBaHus,
BKMN. U PETPOCNEKTUBHO LOKYMEHTanHO npoy4YyBaHe Ha JaHHUTE 3a CbObpXaHue Ha
HUTpPaTK BbB BOAUTE M KONMYECTBO Basiexun B obnacrra, MeTo Ha MHANMBUOYaNHOTO
NHTepBIo. MpuUnoxeHn ca CbBPeMEHHU CTaTUCTUYECKN NOOXOAN NPU MHTepnpeTauus
Ha pesynTaTuTe: U34YUCISBaAHE Ha CTAaTUCTMYECKN XapakKTepPUCTUKU Ha LeHTpanHaTa
TEeHOEHUMS, U34YUCnsaBaHe Ha CTaTUCTUYECKUM XapaKTepUCTUKUM Ha pascenBaHeTo-
CTaHOapTHO OTKINOHEeHWe, METOAN 3a CTaTUCTUYeCKa NpoBepka Ha xunoTtesun (TecT Ha
KonmoropoB-CmupHoB, Kpyckan-Yonuc, rpaduyeH aHanus), KOpenauuvoOHEH WU

pPErpecrMoHeH aHanma.
Pe3ynmamu

Bb3 ocHOBa Ha u3nonssaHWTe MaTepuanu u MeToau, apryMeHTMpaHo U KOPEKTHO

ca npeacTaBeHN CbOTBETHUTE pe3ynTaTtu, oHarneaeHn B Tabnmum n urypu.
N3e00u

Pesyntatute ca odpopmeHun B 11 n3Boga, KOMTo OTpa3saBaT HAMbIHO NOMyYeHUTe
AaHHM OT npoy4yBaHeTo. [lpeacTtaBeHn ca U npenopbkn kbM BogocHabasiBaHe u
Kananunzauus (BuK) EOO[L — lNneBeH, MMHMUCTEPCTBOTO Ha 34paBeonas3BaHETo U
P3W - MNneBeH.

lpuHocu

MpunoxeH € HOB CbBPEMEHEH MOoAxX0o4 3a MNPOrHo3MpaHe 3aMbpCsSBAHETO Ha
BOLOU3TOYHULNTE C HATPATU OT 3eMedesiCKM AeNHOCTU, OCHOBaAH Ha MPOCTPaHCTBEH
aHann3 B N'IC cpena okono KOHKPETHM BOAOU3TOYHULMN, reHepupaHe Ha yeb kapTu,
npunaraHe Ha komnnekceH aHanuad B NMC cpepa. lNpuHocute, hopmynupanHm ot

OOKTOpPaHTKaTa Ca C OpUrMHaneH Xxapaktep n npunoXxeH Xapaktep.



HokTtopaHTkata baHkoBa e npunoxuna 3 nybnvkaumm BbB Bpb3ka C
ancepTaunoHHna Tpya. Pesyntatute oT HayyYyHaTa pa3paboTka ca npefcraBeHu Ha 2
MeXOyHapoaHu 1 5 HauMoHanHW Hay4yHu popyma. [lokTopaHTkaTta e yyactsana u B 2

Hay4HM NpoekTa no TemarTa.
3aknroyeHue:

HayyHaTa paspaboTka Ha Tema: ,CbabpXaHue Ha HUTpaTU B NMUTEMHUTE BOAM Ha
lNMneBeHcka obnact M Bb3MOXHM MNOAXOAM 3a TAXHATA pefykums“ e akTtyanua,
cbAbpXa opurMHanHu npuHocn n otroeapsa Ha 3PAC Ha PB u MNPAC Ha MY -
lMneBeH 3a npngodbmeaHe Ha OHC ,[dokTop“. [laBam cBOsiTa NONOXMTENHA OLIEHKA 3a
ancepTaumoHHua Tpyg. ToBa MM [aBa OCHOBaHWe ybeneHO da rnacyBam 3a

npucbxgaHe Ha OHC ,[JokTop* Ha gokTtopaHT EmMunus Kpacumuposa BaHkoBsa.

09.09.2024 . N3rotBun ctaHoBuLeTo: Ha ocHoBaHue un.59 ot 33114

MneBeH (mou. o-p Brnoneta [aH4yeBa, am)



STATEMENT
by Assoc. Prof. Violeta Yordanova Dancheva, MD, PhD
Head of sector Disaster medicine

Department of Hygiene, medical ecology, occupational diseases and disaster

medicine
Faculty of Public Health, Medical University — Pleven

Regarding the doctoral thesis on: “Nitrate content in the drinking water of the
Pleven region and possible approaches for their reduction” for awarding the
educational and scientific degree “Doctor PhD” in the field of higher education —
professional direction 7.1. “Medicine”, doctoral program “Hygiene (incl.
occupational, communal, school, radiation, nutrition, etc.)” to Emilia
Krasimirova Bankova, a lecturer at a department of Hygiene, medical ecology,

occupational diseases and disaster medicine, Medical University - Pleven

The scientific jury was appointed via Order Ne 2057/24.07.2024 by the Rector of the
Medical University — Pleven on the basis of the Law on the Development of
Academic Staff of the Republic of Bulgaria, Regulations for the Implementation of the
Law on the Development of the Academic Staff of the Republic of Bulgaria, Article 2,
Paragraphs 2 and 3 of the Regulations on Development of the Academic Staff of
Medical University — Pleven and Decision of the Academic Council (protocol Ne
37/22.07.2024).

Brief biographical data

Emilia Krasimirova Bankova has a masters degree in "Ecology and
Environmental Protection" at SU "St. Kliment Ohridski" since 2003. In 2003, she was
appointed as a social worker-interviewer in the "Personality Development and Human
Resources" association, and from 2004-2014 as an expert training and qualification
at Medical University - Pleven. In 2014, she was appointed as a lecturer at a
department of “Hygiene, medical ecology, occupational diseases and disaster
medicine”, Medical University — Pleven. She obtained a master's degree in "Public

Health and Health Management" in 2013, and in 2019 a specialty in Toxicology (for
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biologists, ecologists, chemists, etc.) She is fluent in English and has an excellent

computer literacy.

Structure of the dissertation

The dissertation includes 149 standard printed pages, distributed thematically as
follows: Introduction and literature review — 41 pages; Objective and tasks— 1 page;
Material and methods — 6 pages; Results — 56 pages; Discussion — 12 pages;
Conclusions, recommendations and contributions — 5 pages; References — 13 pages.
The bibliography includes a total of 141 sources, of which 70 are in Cyrillic and 71
are in Latin. The dissertation work is illustrated with 32 figures and graphs, as well as
12 tables. The dissertation is correctly structured; its content meets the requirements.

Actuality of the topic

The topic of the dissertation work is relevant both in theoretical, as well as
scientific and practical terms. Contamination of drinking water with nitrates and other
chemical compounds is a global public health problem. A major source of nitrate
pollution is the massive use of large amounts of nitrogen fertilizers in agriculture.
Despite the introduction of strict legislative measures at the European and national
level, the trend towards reducing pollution has not been reversed due to the
intensification of agricultural activities worldwide. As a result of nitrate metabolism,
nitrites and highly toxic nitrosamines are formed, which can provoke nitrosative stress
in the body and late carcinogenic and mutagenic effects. Nitro compounds are also
potent methemoglobin formers, reducing oxygen carrying capacity, causing tissue
hypoxia and cellular anoxia. That is why it is extremely important to carry out
constant monitoring of drinking water pollution, its chemical composition, as well as

control of water sources in populated areas.

Literature review

A detailed literature review of the dissertation thesis is made. In this section, the

main sources of nitrate contamination of drinking water, influence of the nitrogen
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cycle and highly toxic metabolites such as nitrites and nitrosamines on the human
body are considered in depth. Normative documents, including European normative
documents related to water protection, were thoroughly reviewed. The regulatory
framework in Bulgaria related to water protection is described in detail, such as:
Water Act, regulations for monitoring, quality, protection of water from nitrate
pollution, including for drinking and domestic purposes, complying with the European
Directive on water quality, intended for public consumption. The main measures to
reduce water pollution with nitrates are described, as well as methods and

technologies for denitrification.
Knowledge of the problem

The literature review reflects the current state of the problem and demonstrates
PhD candidate Bankova’s an excellent literature awareness, as well as the author's

excellent ability to analyze and summarize literature data.
Objective, tasks

The purpose of the study is clearly defined: To study “Nitrate content in the
drinking water of the Pleven region and possible approaches for their reduction”. To

achieve this goal, the dissertation student has set herself six tasks.
Materials and methods

The subject and object of the study is the content of nitrates in the drinking water
of the Pleven region for public water supply. The study was carried out in 6 stages.
To analyze and study the content of nitrates, the results of all samples for the content
of nitrates in the drinking water of the Pleven region for the period 2010-2017, the
state of sanitary protection zones around water sources containing excessive levels
of nitrates, identification of underground water bodies for the extraction of drinking
water, collection of data on the amount of precipitation in the Pleven region for the
period, analysis of the causes of pollution of specific water sources with nitrates by
using Geographical Information Systems (GIS), comparative analysis of the results of
the monitoring of Danube Region Basin Directorate (DRBD) and Regional Health

Inspectorate (RHI) - Pleven were used.



Modern statistical approaches were applied in the interpretation of the results
such as: calculation of statistical characteristics of the central tendency, calculation of
statistical characteristics of dispersion — standard deviation , methods for statistical
testing of hypotheses (Kolmogorov-Smirnov test, Kruskal-Wallis test, graphical

analysis), correlation and regression analysis.
Results

Based on the analysis of the materials and methods used, the relevant results are

reasonably outlined, which are illustrated in tables and figures.
Conclusions

The results are shaped into 11 conclusions that fully reflect the data obtained from
the study. Recommendations to the W&S (Water and Sanitation) — Pleven, the

Ministry of Health, and RHI - Pleven were also presented.
Contributions

A new modern approach has been applied to predict the pollution of water
sources with nitrates from agricultural activities, based on spatial analysis in a GIS
environment around specific water sources, generation of web maps, application of
complex analysis in a GIS environment. The contributions formulated by the doctoral

student are original and applied in nature.

The PhD candidate Bankova has presented three publications related to the
dissertation work. The results of the scientific work have been presented at two
international and five national scientific forums. The doctoral student also participated

in two scientific projects on the subject.

Conclusion

The dissertation work on: “Nitrate content in the drinking water of the Pleven
region and possible approaches for their reduction” is relevant, contains original
contributions and meets the requirements of Academic Development in Republic of

Bulgaria as well as the criteria of Regulations on Development of the Academic Staff

4



of Medical University — Pleven for acquiring of the educational and scientific degree
“‘Doctor”. | express my positive evaluation of the dissertation work. This gives me a

reason to vote with conviction for the award of the PhD degree to Emilia Krasimirova

Bankova.
09.09.2024 Prepared by: Ha ocHoBaHue 4n.59 ot 33J11
Pleven (Assoc. Prof. Violeta Dancheva, MD, PhD)



