PEINEH3UA
Ot npog. n-p Ilenka Ilumurposa I'aneBa, a.m.
Kareapa no Xuruena — @03,

MeIlI/IIII/IHCKI/I YHUBEPCUTET — HJ]OB)II/IB

OTtHocHO: mTpolenypa 3a MPUCHXKIaHE Ha 0Opa3oBaTelHA U HaydHa CTEMEH
»JOKTOp®, 1o mnpodecroHanHo Hampasienue 7.1. Meaunuua, HaydHa
CIEUHUAIHOCT ,, XUTHEeHa (BKJI. TPYJ0Ba, KOMyHaIHa, YUYUIUIIHA, paJdallMOHHA,
XpaHeHe U Jp.), KbM Kareapa ,, XWUIHMEHa, MEAUIMHCKA EKOJOTHS,
npodecronanuu 3a00JsBaHUS W MEIUIIMHA HAa O€JCTBEHUTE CHUTyaluu®,
®dakynrer ,,00mecTBeHo 3apaBe’, MenuuuHcku yHuBepcutetr — Ilieew,

ceriacHo 3anoBen Ne 2057/24.07.2024 r.

Cwc 3amoBen Ne 2057/24.07.2024 r. na Pexktopa na MVY-IIneBen cbm
OTpe/ieJICHa 3a YJIeH Ha HAy4YHOTO >KypH KaTO PEIEH3CHT Ha JIHCEepPTallMOHEH
Tpyn Ha Tema: ,,ChbAbp)KAHUE HA HUTpATH B NuUTeHUTE Boau Ha I[lmeBeHcka
o0JacT ¥ BB3MOXKHU TOAXOAM 3a TAXHATA PEAyKIUA“ Ha JOKTOpPaHT Ha
camocTosiTeTHa noaroroska Emunua Kpacumuposa bankoa, mo mponeaypa 3a
OpUCHXJaHe Ha oOpa3oBaTrelHa ¢ Hay4yHa cremneH ,,JlokTtop®™, mo
npodecruoHanHo HanpaBieHue 7.1. MeauiiuHa, Hay4Ha CHEIUATHOCT ,,XUTHeHa
(BKJI. TpyJOBa, KOMyHajJHa, YYWJIWILHA, PaJdallMOHHA, XpPAaHEHE W [Ip.), KbM
Karenpa ,, XWrueHa, MEIUITMHCKA €KOJIOTHs, TpodecroHamHu 3a001sBaHus U
MeuIIMHA Ha OeacTBeHuTe cutyanuu’’, @akynret ,,001ecTBeHo 3apase’’, MY—

I11eBen.

Emunus Kpacumuposa bankosa 3aBwpmBa Coduticku yaHuBepcuteT “CB.

Kmument Oxpuacku npe3 2002 r. OKC ,,bakanasep®, a nmpe3 2003 r. OKC



»MarucTep*, CIeMUaAIHOCT ,,EKONOTHsS U OIa3BaHe Ha OKoyiHaTta cpena’. llpes
2013 roa. mokTopaHTKara Mpua00MBa BTOpa Marucrparypa 1o ,,OO0IIecTBEeHO
3IpaBE U 3[IpaBEH MEHUKMBHT * KbM MequIMHCKN yHUBEpCUTET-IIeBeH.

Pa3BuTneTo # KaTo CIEMAUCT 3allo4Ba B 00JacTTa Ha OOIIECTBEHOTO
3/IpaBe, OKOJIHA Cpella M EKOJIOTHSA, KaKTO U OO0yueHHe W KBaTU(DUKAIMU Ha
CTYJIEHTU U crenrain3anTi. PaboTuia e kaTo coruaneH pabOTHUK, TPOYYBAII
obmecrBeHoTo MHeHKE. OT 2004 1. 10 2014r. paboTu KaToO eKcrepT 00yUeHUe U
kBasnpukanusg B MenuuuHcku yauBepeurtet — [lneBeH.

Ot 2014 r. e nmpenonasaren B Karenpa ,,Xurnena, MEIUIMHCKA €KOJIOTHS,
npoecHOHAIHN 3a00JsBaHUsI W MEIMLMHA Ha OEJICTBEHUTE CHUTYalUu‘.
JIokTOpaHTKaTa y4acTBa B MNPEMOJABAHETO MO XUTMEHA HA MEIHUIIM, 3IPaBHU
WHCIIEKTOPH, (papManeBTy U APYrd CTYAEHTU OT MEIUIMHCKU YHUBEPCUTET —
rp. IlneBeH. VYuyacTBa akTMBHO B Hay4HO-W3ClIeJoBaTelckaTa paboTa Ha
Karenparta, kaTo aBTOp M ChaBTOp Ha MyOJIMKAIMM B HAYYHU CIUCAHUS U
OKJaau OT HayuyHu (popymu B bwirapus u uyxOuna. [Ipemunana e peauna
oOy4eHHs 3a MOBUIIIABAHE HA KBATM(UKAIUATA, POBEKTAHN HA HAITMOHAIIHO U
MexXayHapoaHo HuBo.  IIpe3 2019  r. npumoOuBa cHeUMATHOCT MO
,» TOKCHKOJIOTHA* /3a OWOJI03HU, €KOJIO3U, XUMHIM U Ap./. Biagee aHrmuiicku u
PYCKH €3UK .

[IpencraBeHUsT MU 3a pELEH3UsS JUCEPTAllMOHEH TpPyJ Ha Tema
,ChIbp)KaHUE€ HA HUTpPATH B MNHUTEeHHWTE Boau Ha IlineBeHcka oOmact u
BB3MOKHM MOJIXOAM 34 TAXHATA PEAYKLMA“ € B ChOTBETCTBUE C MPOIIEAyparTa 3a
npunoOMBaHe Ha Hay4YHa U oOpa3oBareiHa cTemneH ,,Jloktop* kbM MY -11neBeH.
Temara € akTyaJlHa U ChC CHIIECTBEHO MPAKTUYECKO 3HAYEHUE B CbBPEMEHHUTE
YCJIOBUS, B KOUTO OCUTYPSIBAHETO Ha TMOIXOJAIIA MUTEHHU BOJOUZTOYHUIIA C
J0CTaThyeH ACOUT W OTTOBAPSIIHN HA 37paBHUTE U3UCKBAHUS YECTO € HETOCUITHA
3amaya. ENWH OT OCHOBHUTE MpoOJEMH C OCHTYpsIBAHETO Ha KauyecTBEHa
NUTEWHAa BOJA 3a HACEJIICHHUETO € KOHTAMUHUPAHETO Ha BOJOU3TOYHUIIUTE C

HUTPATH OT 3E€MelelicKara JEWHOCT. BbOpeku CTpOruTe HOPMATUBHU



HU3HUCKBAaHUs, BBbBCACHHU Ha eBpOHCﬁCKO W HAIMOHAJIHO HUBO, 3aMBbPCABAHCTO Ha
BOJOHU3TOYHUIUTC C HUTPATHU OT 3EMCACIINCTO BCC OLIC HC € IPCAOTBPATCHO HUJIN

peAyLUPaHO.

Emunus baHkoBa mnpenacraBs OucepTallMOHEH Tpyx B obem ot 149
cTpaHuly, oHariaeaeH ¢ 32 durypu u 12 tabmuiu. bubnuorpad)cKuaT cruchbk
chabpxka 141 nurepaTypHu M3TOYHHKA, OT Kouto 70 Ha xupuiuna u 71 Ha
naTuHuLA. TpyabT ChABpKa CIEIHUTE IJ1aBU — BbBEICHUE, IUTEPATYPEH 0030p,
HeJ M 3a/a4, MaTepuail U METOAM, Pe3yiTaTH, OOCHKIaHEe Ha pPEe3YyITATUTE,

U3BOJIM U TIPETIOPBKU, TPUHOCH U OnbImorpadus.

IIpencraBenusr aBTopedpepar Ha AUCEPTALMOHHUA TPYA e
CTPYKTYpHUpaH IpPaBWIHO M OTpa3siBa HAIIbIHO IIOCTUTHATUTE PE3YyITaTH OT

IIPOBEJICHATE MPOYYBAHUS.

JlutepaTypHUAT 0030p € B 00eM oT 46 CTpaHWIM W SCHO TOKa3Ba, 4ye
JOKTOpaHTKaTa € 3alo3HaTa MHOTO J00pe ¢ pasriexaaHata npodiemMaTHKa B
obnacrra Ha KoMyHasiHaTa XWrHMeHa M KOHKPETHO - ¢ Ka4ecTBOTO Ha BOJara,
MpeHa3HaYeHa 3a MUTEUHO-OMTOBH Lenau. V3BbpIleH € mperiie] Ha akTyalHH
HOPMATUBHU JOKYMEHTH M JINTEPATYpHU U3TOUYHUIM OT IOCIECTHUTE T'OJMHHU,
CBBP3aHH ChC 3aMbPCIBAHETO Ha MOA3EMHUTE BOJU C HUTPATH.

Ilenta Ha nucepTalMOHHMS TPYX € SACHO (hOpMyJIMpaHa U ca MOCTaBEHU
KOHKPETHHM 3aJaud 3a HEHHOTO wu3MbiHeHue. M3mon3BaHu ca ChBPEMEHHH
METOIM W TOAXOAM 3a MPOYYBAHE M aHAJU3MpaHE Ha JAaHHM, KAKTO U 3a
BU3YIM3UpPAaHE Ha IOJIyYEHUTE pe3ynrartu. M3cnenBaHu ca pa3HOOOpa3HU
3aBUCUMOCTH M B3aUMOBPB3KHM MEXIy CBIbPKAHHETO Ha HUTpPaTH B
NOJ3€MHUTE BOJAM U pa3HoOOpa3zeH Habop OT (akTopu U  YCIOBHS,
crocoOcTBallM 3a TOBa 3amMbpcsiBaHe. l3cienBaHa e Bpb3KaTa Ha BaJeKUTE B
00J1acTTa M KOHIIEHTPALUATA HA HUTPATH B MOJ3EMHUTE BOAU. AHAIU3UPAHU ca

KOHKpeTHU (akTopu (reorpad)cku, MOYBEHHU, TONOTpadCKu, aIMUHUCTPATUBHH,



n00pu 3eMENeNICKH TPAKTUKN) U OTHOCHTEIHHUS TPUHOC HAa BCEKH OT TAX 3a
MOBUIIIABAHE CHIBPKAHUETO HA HUTPATH B MOA3EMHHUTE BOIM, U3IMOJ3BAaHU 3a
obmecTBeHO BojocHabasBaHe B oOsacT [lneBeH. M3BbpileH € MpoCTpaHCTBEH
ananmu3 B ['MIC cpena, Ha KOHKPETHH BOJOW3TOYHUIIM, KOHTAMUHHUPAHU C
HUTPATH, 3a Ja C€ JaJe HaW-MOAXOJAIIOTO MNPEJIOKEHUE 3a pEeaylupaHe

CbABPKAHUCTO HA HUTPATHU B TC3U BOJOU3TOYHUIIH.

Pe3yntatute u 0OCHXKIaHUATA Ca MNPEICTABEHH 3aIbJIOOYEHO U ca B
ChOTBETCTBUE ¢ 1enta u 3anaunte. Gopmynupanute 11 u3zBoma ca JOTUYHO

CJIEICTBUE HA PE3YJITATUTE.

JIMCepTalMOHHUAT TPYyHd ChIbPKA HAYYHH, HAYYHO-NIPUIIOKHU U
MPAKTUYECKH PE3yNTaTH, KOUTO MPEACTABIISIBAT OPUTHHAJIEH ITPUHOC B HayKaTa
Y OTIOBApAT HA M3MCKBAHUATA HA 3aKOHA 3a pa3BUTHE HAa aKaJEMUYHUS ChCTaB B
Penybnuka boarapus. H3pbpiieHa € 3apaBHO-XMTHEHHA eKCIIEpTH3a Ha
BIIMSTHUETO HA HUTPATUTE BBPXY UOBEHIKOTO 31paBe, HW3TOYHUIMTE  Ha
3aMbpPCSBAHE HAa MUTCWHUTE BOAWM C HHUTPATH W  BB3MOXKHHUTEC HAYMHU 34
peIyLHUpAHE CHABPKAHUETO HA HUTPATH B HAM-3aCETHATUTE BOJOM3TOUYHUIM B
[TmeBeHcka obmacr.

Hayunara pa3paboTka BbBeX/1a HOB IIOJIXO0J 3a OLICHKA NMEPCIEKTUBHOCTTA Ha
HACTOSIIIMTE WJIM HOBU BOJOM3TOYHHIIM. Pe3yinratute W aHAIM3UTE OT
JTUCEPTAllMOHHMS TPy TI03BOJISABAT Ja OBJAT HAMpPaBEHU IPEMOPBKU KbM
BOJlOCHAOAUTEeIHaTa opranuzamusi, a wuMeHHo BuK Ilnesen EOO/I,
MWUHUCTEPCTBO HaA 3/APABEOIA3BAHETO M HETOBUTE PETHMOHATHU CTPYKTYpPH, B

gacTtHocT P3U — IIneBeH.

JlucepTauOHHUAT TPyA NOKa3Ba, 4e JOKTOpaHTKara Emunus bankosa
NpuUTeX)aBa 3aJbJIOOYCHU TEOPETUUYHM 3HAHUS W TPAKTHUYECKH YMEHUS B
obnmactra Ha KoMyHanHata XWrueHa, BKIIOUHUTEITHO W TpodeCHOHAJIEH OIUT,
KaTo JAEMOHCTpPUpA KadyeCTBAa 3a CaMOCTOSTENIHO MPOBEXKIAHE HA HAY4YHO

W3CJIECIBAHE.



IIpenmoppuBaM Ha JOKTOPAHTKAaTa Ja MPOABIDKM aKAaJAEMUYHOTO CH
pa3BUTHE KaTO ChbXpaHW HAy4YHHUS CH MHTEpec B 00JlacTTa Ha KOMYyHaJHaTa
XUT'MEHa U B YAaCTHOCT - OIA3BaHETO HA IUTEHHUTE BOAU OT 3aMBbPCABAHE C

HUTPATH .

BbB Bpb3Ka ¢ IUCEPTAIIMOHHMS TPYJ Ca M3TOTBEHH TPU ITBIHOTEKCTOBH
MyOJIMKAIIMK, IBE OT KOMTO ca MyOJIMKYBaHU B HAyYHU U3JaHHs, peepupaHu u
WHJEKCUPAaHU B CBETOBHOM3BECTHH 0a3W JTaHHH C HaydyHa WHMOpMAIus - SCOPUS
nu Web of Science, xakTo W ceneM HaydHH CHOOIICHWS Ha HAMOHAIHU M

MEXKTyHAPOIHH (POPYMH.

3akJ/oueHue:

basupaliku ce Ha ropemsJIOKEHOTO U3pa3siBaM CBOsITa ITOJOKHUTEIIHA OLIEHKA
Ha TPEACTABEHUS MM 32 PELUEH3US IUCEPTALMOHEH TpyJd ,,ChIbpKaHHE Ha
HUTpAaTH B NUTeHHUTE BOAM Ha [lneBeHcka 00JIacT M BB3MOXKHU TMOIXOIU 32
TAXHATa peaykuusa . HaydHuaT Tpyn HAmbiaHO OTroBaps Ha M3UCKBAHUATA HA
3PACHh u nHa IlpaBwiHMKa 3a pa3BUTME HA AaKaJEMHYHHS CBCTaB Ha
MenuuuHcku yHUBEepcUTET — [1neBeH.

YbOeneHo cuuTaM, Y€ HAy4YHOTO XYpU MOXKE Jla OLEHHU IOJOKUTETHO
pazpaboTkaTa U Ja TOAKPENH MPUCHKIAHETO HA HaydYHa W oOpa3zoBaTeiHa
creneH ,Jlokrop* nHa Emwmnmus KpacumupoBa bankoBa, mo mpodecHOHATHO
HanpasyieHue 7.1. MenuiuHa, HaydyHa CHEHHAIHOCT ,, XUTHeHa (BKJI. TPYIO0Ba,
KOMYHAJIHA, YYWIMIIHA, paJHallMOHHA, XpaHeHEe W [p.)”, KbM Kareapa
»XWUTHEHA, MEIMIIMHCKA €KOJOrus, MNpodeCUOHATIHU 3a00JIIBaHUS U

MBC*,®axkynrer ,,O0mmecTBeHO 3apaBe’, MenuimnHCcKH yHUBEpcUTeT — [1neBeH.

Jlata: 26.08.2024r. [Moanuc: Ha ocHoBaHume un. 59 or 331N/

/mpod. n-p Ilenka I"'anesa,n.m./



REVIEW
By Prof. Dr. Penka Dimitrova Gatseva, MD, PhD
Department of Hygiene — Faculty of Public Health,

Medical University - Plovdiv

Regarding: Procedure for awarding the educational and scientific degree
"Doctor", by professional direction 7.1. Medicine, scientific specialty "Hygiene
(including occupational, communal, school, radiation, nutrition, etc.), at the
department "Hygiene, medical ecology, occupational diseases and disaster
medicine”, Faculty of Public Health, Medical University - Pleven, according to
Order No. 2057/24.07.2024 by the Rector of the Medical University — Pleven.

By Order No. 2057/24.07.2024 of the Rector of MU-Pleven, | have been
appointed as a member of the scientific jury as a reviewer of a dissertation work
on the topic: "Nitrate content in the drinking water of the Pleven region and
possible approaches for their reduction™ of a PhD student of individual training
Emilia Krasimirova Bankova, according to the procedure for awarding the
educational and scientific degree "Doctor", according to professional direction
7.1. Medicine, scientific specialty "Hygiene (incl. labor, communal, school,
radiation, nutrition, etc.), at the department "Hygiene, medical ecology,
occupational diseases and disaster medicine", Faculty of Public Health, MU-

Pleven.

Emilia Krasimirova Bankova graduated from Sofia University "St.
Kliment Ohridski” in 2002, Bachelor degree, and in 2003, Master degree,
specialty "Ecology and environmental protection”. In 2013, the PhD student
acquired a second master's degree in "Public Health and Health Management™ at
the Medical University-Pleven.



Her development as a specialist began in the field of public health,
environment and ecology, as well as training and qualifications of students and
specialists. She worked as a social worker, researching public opinion. From
2004 to 2014 works as an expert training and qualification at Medical University

- Pleven.

Since 2014, she has been a lecturer at the Department of Hygiene,
Medical Ecology, Occupational Diseases and Disaster Medicine. Emilia
Bankova participates in teaching hygiene to medical doctors, health inspectors,
pharmacists and other students from the Medical University - Pleven. She
actively participates in the research work of the Department, as an author and
co-author of publications in scientific journals and reports from scientific forums
in Bulgaria and abroad. She has undergone a number of trainings to increase her
gualifications, held at the national and international level. In 2019, she acquired
a specialty in "Toxicology" /for biologists, ecologists, chemists, etc./. She speaks

English and Russian.

The dissertation submitted for review on the topic "Nitrate content in the
drinking water of the Pleven region and possible approaches for their reduction”
Is in accordance with the procedure for acquiring the scientific and educational
degree "Doctor" at the Pleven University. The topic is of essential practical
importance in modern conditions, in which the provision of suitable drinking
water sources with sufficient flow rate and meeting health requirements is often
an overwhelming task. One of the main problems with providing quality
drinking water for the population is the contamination of water sources with
nitrates from agricultural activities. Despite the strict regulatory requirements
introduced at the European and national level, pollution of water sources with

nitrates from agriculture has not yet been prevented or reduced.

Emilia Bankova presents a dissertation in the volume of 149 pages,

illustrated with 32 figures and 12 tables. The bibliographic list contains 141



literary sources, of which 70 are in Cyrillic and 71 are in Latin. The paper
contains the following chapters - Introduction, literature review, aim and
objectives, materials and methods, results, discussion of results, conclusions and

recommendations, contributions and bibliography.

The presented abstract of the dissertation work is structured correctly and

fully reflects the achieved results of the conducted studies.

The literature review is in a volume of 46 pages and clearly shows that the
PhD student is very well acquainted with the issues under consideration in the
field of Communal hygiene and specifically - with the quality of water intended
for human consumption. A review of up-to-date regulatory documents and
literary sources from recent years related to groundwater pollution with nitrates

was carried out.

The purpose of the dissertation work is clearly formulated and specific
tasks are set for its implementation. Modern methods and approaches have been
used for data research and analysis, as well as for visualizing the obtained
results. Various dependencies and corelations between the nitrate content of
groundwater and a diverse set of factors and conditions contributing to this
contamination have been investigated. The corelations between the rainfall in
the area and the concentration of nitrates in the groundwater was investigated.
Specific factors (geographical, soil, topographical, administrative, good
agricultural practices) and the relative contribution of each of them to increasing
the nitrate content in the groundwater used for public water supply in the Pleven
region were analyzed. Spatial analysis was performed in a GIS environment, of
specific water sources contaminated with nitrates, in order to give the most

suitable proposal for reducing the content of nitrates in these water sources.

The results and discussions are presented in depth and are consistent with
the aim and objectives. The formulated 11 conclusions are a logical consequence
of the results.



The dissertation contains scientific and practical results, which represent
an original contribution to science and meet the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria. A health and
hygiene examination of the impact of nitrates on human health, the sources of
contamination of drinking water with nitrates and the possible ways to reduce
the content of nitrates in the most affected water sources in the Pleven region

was carried out.

Scientific development introduces a new approach to assessing the
prospects of current or new water sources. The results and analyzes of the
dissertation allow recommendations to be made to the water supply
organization, namely “Water & Sanitation” - LtD Pleven, the Ministry of Health

and its regional structures, in particular RHI - Pleven.

The dissertation shows that the PhD student Emilia Bankova possesses in-
depth theoretical knowledge and practical skills in the field of Communal
Hygiene, including professional experience, demonstrating qualities for

independent conduct of scientific research.

| recommend the PhD student to continue her academic development by
maintaining her scientific interest in the field of communal hygiene and in

particular - the protection of drinking water from nitrate pollution.

In connection with the dissertation, three full-text publications were
prepared, two of which were published in scientific publications, referenced and
indexed in world-famous databases with scientific information - Scopus and
Web of Science, as well as seven scientific announcements at national and

international forums.
Conclusion:

Based on the above, | express my positive assessment of the dissertation

submitted to me for review "Nitrate content in the drinking water of the Pleven



region and possible approaches for their reduction”. The scientific work fully
complies with the requirements of Law on the development of the academic
staff in Bulgaria and the Regulations for the Development of the Academic Staff

of the Medical University — Pleven.

| firmly believe that the scientific jury can positively evaluate the
development and support the awarding of the scientific and educational degree
"Doctor” to Emilia Krasimirova Bankova, in professional direction 7.1.
Medicine, scientific specialty "Hygiene (incl. labor, communal, school,
radiation, nutrition, etc.)", at the department "Hygiene, medical ecology,
occupational diseases and MBS", Faculty of "Public Health", Medical

University - Pleven.

26.08.2024 Signature: Ha ocHoBaHue un. 59 or 33N

/Prof. Penka Gatseva, MD,PhD/



