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u/1U 8 cnucaHus ¢ umnakm gpakmop

1. Todorovay., R.Belev, Y. Topalova, I. Ribarova. 2009. Analogous simulation of nutrient transformation
processes in stream sediments. Water SA, 35 (5): 561-566.

Pe3ome: OcHOBHHUTe TpaHCHOPMALMOHHU NTPOLECH, OCBLIECTBABAHU OT €CTECTBEHUS] MUKPOGEH KOHCOPLIUYM
¢ 1peo6/1aaBalloTo yYacTHeE Ha CeIMMEHTHUS 6MOPHUIM B TOPHOTO NOpeyre Ha peka UCKbp ca CUMyJIMpaHU B
JIabopaTOPHU GMOpeaKTOPH (pecnupalMOHHU KaMepH ). JIuHaMUKaTa Ha XeTepOTPOdHO AUIIIAHE, OKUCIEHHUETO
Ha OpraHWYHaTa MaTepus, JAeHUTPUOUKALHUATA U aMOHHUKALHMATA ca MPOCIeZeHU 10 NPOMEHUTE B
pa3TBOpeHUs KUCA0poJ, HaMassBaHeTo Ha XIIK, ycBosiBaHETO Ha HUTpATUTe U HAaTPyNBaHETO HA aMOHUEBUTE
HOHH, B YCJIOBUS CHMYJHpaLiY NepUOJUTe Ha I'bJIHOBOJHE U MajloBoAue B peKkuTe. EKcneprMeHTaJHUTE
pe3yJITaT NoKa3BaT 6’bp3a KOHCYMaLdsl Ha KUC/I0POJa U BUCOKH CTOMHOCTH Ha CKOPOCTTA Ha pecnupanus -
MoKa3aTeJu 32 MHTEH3UBHO JUIIaHe Ha XeTEPOTPOPHUSI MUKPOOEH KOHCOPIIUYM U Z06p0o QYHKIMOHHUPaHE Ha
eKocucTeMaTta. A30THUTe TpaHcPOpMalMK ce U3BBPUIBAT C N0-GaBHU TEMIIOBe, HO TPH B3aMMHO JUHAMUYHO
paBHOBecHe, KaTo eJHOBpeMeHHATa UM pea3alus ce JbJDKU Ha IPelU3HOTO pas/iesisiHe HA HeCbBMeCTHUMUTE
OT 6MOXUMUYHA I'JIe/[HA TOYKa, IPOLleCH B MUKPOXabHUTaTH C MOAXOALIY YCIOBUS.

Abstract: The main transformation processes effected by the natural microbial consortium of upper Iskar River
with predominant participation of sediment biofilm were simulated in the laboratory by the use of portable
devices (chambers). The dynamics of real heterotrophic respiration, organic matter oxidation, denitrification
and ammonification were analyzed by oxygen depletion, reduction of chemical oxygen demand, nitrate uptake
and ammonium accumulation, under the conditions prevailing during high and low flow periods. The
experimental results showed fast oxygen consumption and high process rates - indicators for intensive
respiration by a heterotrophic microbial consortium and good functioning of the ecosystem component studied.
The nitrogen transformations occurred at slower rates but in mutual dynamic balance and their simultaneous
realization was due to precise, adaptive division in time and space.

2. Topalovay., Y. Todorova, A. Panova, I. Schneider. 2009. Modeling of the relationship moisture content
to nutrient transformation rate in river sediments. Ecological Modeling, 220: 3325-3330.

Pe3ome: MojesinpaHeTo Ha NpoliecuTe Ha TpaHchopManus Ha 3aM’bPCUTENUTE B JbHHUTE CEJUMEHTH €
CbLIECTBEH, HO BCe Olle He HAI'bJIHO H3CJeJBaH NpobJieM, KOMTO MMa MOTeHIMaa Jla pa3Kpue KJOYOBHU
ejJleMeHTH 3a (opMHpaHe KayeCTBOTO Ha BojguTe. Bpb3kaTa MexAy cTenmeHTa Ha TpaHchopManus Ha
OpraHvKaTa M OGUOTEHHTe M BJAKHOCTTA B CeJHMEHTHTe € M3C/e/lBaHa upe3 IOJAX0Ja Ha aHaJOroBO
MojlesiupaHe. M3BeJieHH ca MaTeMaTUYeCKHUTe 3aBUCUMOCTH, ONMCBAILM Ta3H BPb3Ka KaTo JABe OT TAX ca
JIMHeWHU - fuHaMukaTta Ha XIIK npes paHHuTe $a3u Ha nmpoueca U KbCHUTE eTanu oT TpaHcpopMalusaTa Ha
docdaruTe, KOeTo MeTabOJIMTHO CBbP3Ba GMOErpailiusTa Ha OpraHMKaTa ¢ OKUCAUuTeaHo docdopuinpane.
OcTraHa/nuTe MaTeMaTHYECKU 3aBUCUMOCTH Ca NMOJMHOMHU OT TpeTa cTeleH. ToBa npoy4yBaHe NOTBBbPK/AABa, 4e
BoZelMTe GAKTOPH, KOUTO BJIMSSAT BBPXY CKOPOCTTA Ha TpaHchopMalys Ha OpraHMKaTa M GUOreHUTe ca
HNOBBPXHOCTTA HA CEeJMMEHTHUTE, YaCTUYKOBaTa OpraHWYHA MaTepus W MOPbO3HOCTTA Ha CpeJaTa, KaKTo
pa3bupa ce U KOJIMYECTBOTO HAa MUKPOOPTAaHU3MUTE, aKTUBHOCTTA HAa €H3UMUTE, KO-MeTaboJUTUTE U AP.
[IpencTaBeHUTe JaHHU OT €KOJOTMYHOTO MoJejMpaHe Ha TpaHCPOpMALMOHHUTE TNPOLECH B
napadyBUaJHUTE CeJUMEHTH MOKA3BaT KaK MOraT Jja ce pasiUpsT U JOPa3BUAT XUJPOJOTHIHUTE MOJ TN
[pY NpU/IaraHeTo UM 3a IPOTrHO3UpaHe Ha KPUTUYHU (PUCKOBH) KoJleb6aHUs B HUBOTO Ha pekuTe. [losyyeHuTe
cnen$UYHU MaTeMaTH4YeCKH 3aBUCHMOCTH M KoeQUIIMEHTH ca BKJIOYeHU U Bepudunupanu B HSPF Mogena
KaTo AOI'bJHUTEJEH MOAYJ. T'bil KaTo U3cyeBaHUTe TpaHCPOPMALMOHHU Npoliecy B napad iyBrasHaTa 30Ha
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HMaT I0-TJ100aJTHO 3HAYEHHE, pe3yaTaTuTe MoratT Aa Cce IpuJjiaraT v 3a Apyru Mmozejy, CBbp3Ballld Ka4€CTBOTO
Ha pe4yHaTa BoJa U NpoLecruTe B CEAJUMEHTHUTE.

Abstract: The modelling of the transformation processes in the river sediments is an important and still not
investigated problem that is a key for water quality. The relation between nutrients transformation rate and
moisture in sediments was investigated by means of analogous modelling. The mathematical dependences of the
connection were derived, and only two of them were linear—at the early stage of COD (organic) change and at
the late stage of transformation of phosphates that metabolically connected the biodegradation of organics with
oxidative phosphorylation. The rest mathematical dependences were the polynomials of third order. This study
confirmed that the leading factors which influence the transformation rate of nutrients are the sediment surface,
particular organic matter and porosity of the medium, as well as the concentration on the sediment surface of
micro-organisms, enzymes, co-metabolites, etc. The presented data from ecological modelling of the
transformation processes in the parafluvial sediments showed how can the hydrological models be enlarged and
enriched in their application to the key and critical (risk) fluctuations in the river functioning. The mathematical
dependences and coefficients were extracted in our complex study to be included in HSPF model as an enlarged
module. As far as the investigated transformation processes in the parafluvial have more universal significance,
the results can be applied in the other models, bounded river water and sediment quality.

Todorova Y., Y. Topalova. 2009. Microbial response to accidental organic pollution in selected part of
Iskar River. Biotechnology & Biotechnological Equipment, 23 (SE): 434-437.

PeswomMme: OLieHKaTa M KOHTPOJIa Ha IPOMEHHUTE B Ka4eCTBOTO Ha BOAUTE B FTOPHOTO nopeyre Ha peka Mckbp ca
BaXXHU €JIEMEHTHU NPU NpUJaraHe Ha KOMIJIEKCHATa CTpaTerus 3a ynpasJjeHHe Ha 130BUp UcCKbp - OCHOBEH
W3TOYHUK Ha MUTelHa Boja 3a rpaj, Copus. Halk-KpUTUYHHUAT PAKTOpP C MOTEHIIMAJIHO BUCOKO PUCKOBO HUBO
3a dopMUpaHe Ha KaYeCTBOTO Ha BOJaTa B TO3U pPeYeH CEKTOP e 3ayCTBAaHETO Ha HeepeKTUBHO NPEUYUCTEHHU
otnagbuHu Bogu oT [ICOB CamMoKOB U BBbO6Ie HETPETUPAHU BOAY OT MAJIKUTE HaceJeHU MecTa. AEKBAaTHUST
OTTOBOpP Ha eKOoCHCTeMaTa KbM TaKbB THUI 3aM’bPCSIBAHE CE€ OCHOBaBa Ha ISIJIOCTHUS CaMONpPEeYHCTBATeeH
KamalyTeT Ha peKaTa, KaKTO M Ha QYHKIMOHAJIHATA CTPYKTYpPa, aKTUBHOCT M MeTabG0JM3bM Ha peYHHTe
MHKPOOHH CBho6IecTBa. [lo BpeMe Ha epuo/ia Ha U3CJIeIBAHE € PETUCTPHUPAHO eHO 3HAYMTEJHO BJIOIIaBaHe
Ha KavyecTBOTO Ha BojaTa mnpe3 ¢eBpyapu 2004 r. AHasu3uTe HA XUJPOXMMHUYHHUTE NMapaMeTpPH IMOKAa3BaT
Ha/IMYMETO Ha CEPUO3HO OPraHUYHO 3aMbpCsIBaHe B peyHUTe BoA U 1oJ 3aycTBaHeTo Ha [ICOB. ToBa HeraTUBHO
B'b3/IEHCTBUE NOBJMSBA CAMONPEUYUCTBATEHUSA KaMalUTeT HA peyHaTa eKOCUCTEMA U KJIHUOBUTE MUKPOOHHU
ChOOILIEeCTBA pearupaT c IPOMeHHU Ha CTPYKTYPHO U GYHKIIMOHATHO HUBO. [llecTKpaTHOTO yBesiMueHue B 6pos
Ha XeTepoTPOPHHUTE U KOJHPOPMHHUTE GAKTEPHUHU Ce YCTAHOBSIBA B PeUHHs KaHaJl, HO Ha U3BECTHO Pa3CTOsIHUE
HaJloJly 1O Te4YeHHWeTo. B NyHKTa NpuU caMOTO 3ayCTBaHe, I'bpBaTa peaklys Ha OHOLEHO3UTe € Ha
€H3WMOJIOTUYHO HHBO - YCTAHOBfIBA C€ 3HAYUTEJHOTO TIOBUIIABaHE Ha CTOWHOCTUTE Ha o6liaTa
JexyuporeHasHa aKTHBHOCT M HHJeKca Ha ¢ocdaTasHa aKTUBHOCT. [losiyyeHUTe pe3yaTaTU 3a Tasu
JyHKLIMOHAIHA MUKPOOHA peaKUsl IPHU UHLIUJEHTHO OPTaHUYHO 3aM'’bPCSAIBaHE Ca OCHOBA 32 GopMyJIMpaHe Ha
OMOJIOTUYHU AJITOPUTMHU 33 KOHTPOJI M YIpaBjieHHe Ha KaueCcTBOTO HA BOJAATA U CAMONPEYHMCTBAHETO Ha
eKocucTeMaTa Ha peka UcKbp B CXOZJHU PUCKOBY CUTYal U H.

Abstract: The assessment and control of water quality changes in upper part of Iskar River are important
elements for application of complex strategy for management of Iskar Reservoir - the main drinking water
source of Sofia city. The most critical factor with potential high risk level for formation of water quality in this
river sector is the discharge of ineffectively treated wastewaters from Samokov WWTP and untreated sewages
from the small villages. The adequate ecosystem response to this organic pollution is based on the self-
purification capacity of the river and the advisable functional structure, activity and metabolism of the microbial
communities. During the study period one significant deterioration in water quality has been registered in
February 2004. The analyses of hydrochemical parameters showed an organic pollution in river waters below
the WWTP influx. This impact activated the self-purification capacity of river ecosystem and the key microbial
communities responded with changes on structural and functional levels. The six-fold increase in the number of
heterotrophic and coliform bacteria was observed in river channel but at some distance downstream. In the
discharge point, the first reaction of the biocenoses was presented on enzymatic level by the significant
enhancement in the values of total dehydrogenase activity and the phosphatase activity index. The obtained
results for functional microbial response to accidental organic pollution are a good base to formulate
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bioalgorithms for control and management of water quality and self-purification capacity of Iskar River
ecosystem in similar risk situations.

Topalova Y., R. Dimkov, Y. Todorova, E. Daskalova, P. Petrov. 2011. Biodegradation of Phenol by
Immobilized in PEO-cryogel Bacillus laterosporus BT-271 in Sequencing Batch Biofilter. Biotechnology
& Biotechnological Equipment, 25 (4): 2613-2619.

Peswome: [lpogbmxutesner (20-IHeBeH) MoJesieH Hpolec Ha Guojerpajanus Ha ¢GeHOJ e NpoC/efieH B
6uoduaTpu c sequencing batch pexxum Ha paboTa U C y4yacTHETO Ha aKTUBHA OHUOJIOTMYHA CUCTEMA -
KpuoreJsyioBe oT nosauetusneH okcus (PEO-cryogel) c uMmo6unusupanu 6akrepuu Bacillus laterosporus BT-271.
MojesiHa oTna/b4yHa BOJa, ChbprKallla MUHepasHa cpe/ia U ¢peHoJ KaTo eAMHCTBEH U3TOUHUK Ha BBbIJIEPOJ U
eHeprus B KoHLeHTpauusa 300 mg/l e KoHCTpyHpaHa U U3M0JI3BaHa B U3CJie/iBaHUsA npoliec. EfqHa oT ocHOBHUTE
MPOMEHJINBY, YUETO BJUSIHHUE € MPOCJeJJeHO € HAayuHbT Ha uMobunusupaHe Ha 6Gaktepuute B PEO-
KpuoresjoseTe. M3mos3BaHM ca [JBa eKCHepUMEHTaJHM BapuaHTa: 1) AUPEKTHO HMOOUIM3MpaHe Ha
WHOKyJHUpalua MaTtepuan (SBB-D) m 2) nHokysnupaHe Ha ©6MoMacaTa cjef, NpeABapUTeNHO pasfelisHe U
JOMbJHUTENHA KoHIeHTpanus (SBB-S). IlpouechT e xapakTepusupaH Ha 6asa CJAeJHUTE MapaMeTpHU:
KOHLeHTpalnus Ha ¢peHosia B MUHQJIYeHTa, eGeKTUBHOCT U CKOPOCT Ha GHopasrpaxjaHe Ha ¢peHoJIa, 1eOUT Ha
pevyucTeHaTa BOJQ, HaTOBapBaHe HAa GUOQUITPUTE, OKCUTeHA3HUM €H3UMHH aKTUBHOCTU Ha OGaKTEpHUHUTE,
MMOOUIM3HPAHU B KpUoOresa M Ha CBOGOAHUTE KJIETKM B U3TUYALIUA NMOTOK. [IpusaraHeTo Ha rejioBe ¢
MMOOUIN3HPAHU MUKPOOPTaHU3MU 33 KOHCTpyHpaHe Ha GUOPUITPU C NEPUOJHUYEH PEXHM Ha JeHCTBUe
N0Ka3Ba JA00pW OHOJerpaZlailMOHHY, KWHETUYHH U EeH3MMOJIOTMYHU XapaKTepUCTUKH, KaKTO U BHCOK
MOTEHLIMAJ 332 CaMOCTOSITEJTHO OOHOBSIBaHe Ha OuoduaMa B JlabopaTOpHU ycioBus. [Bata 6uoduatpu
yHKUMOHUPAT ePeKTUBHO U ePEKTUBHOCTTA HA eJJMMUHUPaHeTo Ha ¢peHosa goctura 100% 3a 15 anu. [lpu
BapuaHTa SBB-D e Hasu1le mo-cTabuIeH IPoIlec, KOETO € MPeJUMCTBO 3aeJHO C M0-YJIECHEHOTO IIPUTOTBsIHE Ha
rbpBoHavya HusA 6noduamM Ha PEO-resa. Cucrtemara SBB-D e nojxoasia 3a uscjie/BaHe Npy MauiabupaHeTo U
6'b/iel10 BHeIpsiBaHe HAa NPOLeCUTe B IPeYHUCTBaTe/IHATA IPAaKTHKa.

Abstract: A long (20 days) model process of phenol biodegradation was performed in biofilters in sequencing
batch regime and with active biological system - polyethylene oxide cryogels (PEO-cryogel) with immobilized
bacteria Bacillus laterosporus BT-271. The model waste water, containing mineral medium and phenol as the
only source of carbon and energy with 300 mg/1 in the effluent, was used. One of the key investigated parameters
was the manner of immobilization of the bacteria in polyethylene oxide cryogels. The two variants of the
experiment were: 1) direct immobilization of the inoculation material (SBB-D) and 2) inoculation of the biomass
after preliminary separation and further concentration (SBB-S). The process was characterized on the basis of
the following parameters: concentration of phenol in the influent, efficiency of phenol biodegradation, rate of
phenol biodegradation, debit of purified water, loading of biofilters, rate of phenol degradation and efficiency,
oxygenase enzyme activity of the cells immobilized in the cryogel and of the free cells in the effluent. The
implantation of the gel with the immobilized microorganisms in a sequencing batch biofilter showed good
biodegradation, kinetic, enzymological characteristics, as well as self-renovating adequate biofilm structure in
laboratory conditions. The two biofilters functioned well and the efficiency of phenol elimination reached 100%
in 15 days. The variant SBB-D showed a more stable process, as well as an easier way of preparing the initial
PEO-plate biofilm. The SBB-D system is suitable for scaling and future implementation of the water purification
processes in practice.

Todorova Y., Y. Topalova. 2013. Short-time effect of heavy metals stress on key enzyme indicators in
river sediments. Bulgarian Journal of Agricultural Science, 19 (2): 282-285.

Pe3wome: HapacTBamoTo 3aMbpcsiBaHe Ha BOJHUTE €KOCUCTEMH MOCTaBs HEOGXOAUMOCTTA OT ThPCEHETO Ha
HOBM M0-epEKTHBHU TEXHOJIOTHHU 33 NPEYNCTBAaHE U TPeTHUPaHe Ha CHUJIHO 3acCerHaTH BOJHHM PeCcypCH KaTo
OCHOBeH npuopuTeT. [loAX0 BT U MeTOANTE HA OMOpeMeUaNKATA, 6A3UPAHU HA ECTECTBEHUTE METab0JUTHU
CHOCOOHOCTH HA MUKPOOPTAHU3MUTE, CE CYUTAT 32 ePeKTUBHU U €KOJIOTUYHO ChOOGpa3HU aJITEPHATHBU HA
CKBIIUTE XHMHYHM MeTOJU 3a o00paGoTka. KaTo BbB3JIOBM MeauaTOpPU B KJ/HUYOBUTE TMPOIECH Ha
6uojerpajanusi, KOMIJIEKCHUTE €H3WMHM AaKTUBHOCTH (M3MepeHHM KaTo o6lia HW3BBbHKJIETbhYHATA U
BbTPEKJeTbUHa AKTUBHOCT) HMMAaT MOTEeHOHWaJ] Ja ObJaT W3MOJ3BaHU KAaTo 6BbpP3W HHAUKATOPH 3a
MexaHHW3MHUTEe U CKOPOCTTA Ha MpolecuTe Ha OuoTpaHchopmanus. Hamuyuero Ha HAKOM TOKCUYHU U
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KCEHOOMOTUYHU CyOGCTpaTH MOXe Ja H3Urpae poJisiTa Ha MojAyJsaTtop (aKTHBAaTOp WM HHXUOUTOp) Ha
€H3MMHUTE aKTUBHOCTH U J1a IOBJIMsIe BbPXY CTENeHTa Ha TpaHCPopMaLus Ha 3aMbpcuTenuTe. OCHOBHATA L
Ha TOBA M3CJe[BaHe € Jla Ce HaNpaBHU OLleHKa Ha edeKTa Ha TEXKKHUTE MeTalu BbPXYy KJIIOYOBU €H3UMHHU
nokasaTtesu (obua JgexujporeHasHa akTUBHOCT - DHA u uHfekc Ha docdaTasHaTa akTUBHOCT - PAI) B
ceIUMEHTHUTE OT CPeJJHOTO nopeyre Ha peka Mckbp. [IpucbcTBUETO Ha CpeJHHM KOHLIEHTPALMU Ha KaJAMHH
ctumysrpa DHA, HO Ho-HaTaThIIHOTO My NOBHULIaBaHe MHXUMOUpa akTUBHOCTTa c 80%. Cu?* HoHM HUMaT
cnenududeH epeKT B 3aBUCUMOCT OT THIIA HAa CEJUMEHTHUTE — €3ePHU UM peuHu. Pb2* U Zn2* HOHU B'bB BCUYKHU
W3I10J13BaHU KOHLeHTpauuu nuxubupat DHA ¢ 35-95%. PAI ce uHXH6Hpa OT BCUYKU TECTBAHU TEXKU MeTaJly,
HO I[MHKOBHTE HOHU OKa3BaT MO-TOJIIMO Bb3/ecTBHUe (Hax 75% nHXUOUpaHe).

Abstract: The pollution of aquatic ecosystems made the necessity of new technologies for environmental
decontamination more urgent. Bioremediation approaches involving microbial degradative capacities are
regarded as effective and environmental friendly alternatives. As mediators in key biodegradation processes, the
complex enzyme activities (measured as a total of extracellular and intracellular activity on organism and sub-
organism level) have the potential to be used as indicators for mechanisms and rate of transformation processes.
However, the presence of some toxic and xenobiotic substrates can modulate (activate or inhibit) the enzyme
activities and affects the degree of pollutants transformation. The main objective of this study was to assess the
effect of heavy metals on key enzyme indicators (total dehydrogenase activity - DHA and phosphatase activity
index - PAI) in sediments of Iskar River middle part. The inoculation with moderate concentrations of cadmium
stimulated the DHA but the further increasing inhibited the activity with 80%. The Cu?* had a specific effect by
the location of sediments. The Pb2* and Zn?* in all used concentrations inhibit the DHA with 35-95%. The PAI
was inhibited by all tested heavy metals but the Zn2+-ions have the higher impact (over 75% inhibition).

Topalova Y., I. Schneider, Y. Todorova, A. Panova-Karadzhova. 2013. Analogous modeling of nutrient
transformation in Iskar River sediments at different moisture content: microbiological and
enzymological indicators. Biotechnology & Biotechnological Equipment, 27 (4): 3923-3931.

Pesiome: [IpoyyBaHETO e HACOYEHO K'bM H3C/€/BaHE U PAa3BUTHE HA €JIEMEHTHUTE Ha CUCTEMUTE 32 PaHHO
npeynpex/JeHue 3a pPUCKOBU ChOUTHS, KAKTO U BbPXY 0Z00pa Ha MEXaHU3MHUTE U UHJUKATOPHUTE 32 TAXHOTO
ynpasJieHue. llesita 6e Jja ce U3BjIeKaT MaTeMaTUYeCKH 3aBUCUMOCTH, GM0AJITOPUTMHU U UHAUKATOPHU BP'b3KH
3a JOMbJHUTENHO pa3BuThe Ha HSPF xupposiornyHus mojesn. 3a Ta3u Les 6e OCHLUIECTBEHO aHAJOTOBO
MoJieJIMpaHe Ha TpaHcpopManusTa Ha OpraHMKATa B PEYHUTE CEJUMEHTH OT mapadJ iyBHasHATA 30HA KAaTO
dYyHKIMA OT BjaKHOCTTA. TOBa Jlopa3BUBaHe HAa MO/ieJla MOXe Jla Ce MPUJIOXKHU 332 KOPEeKTHa U epeKTUBHA
MPOTHO3a Ha CKOPOCTTA Ha caMOIlpeyrcTBaHe B p. Uckbp B yyacTbKa ,sa30BUp benu Uckbp - s130Bup Uckbp”.
Pe3ysiTaTUTe NMOKA3BaT, Y€ KOMOUHAIUATA OT CyMapHaTa JIeXUAporeHasHa, HUTpaTpeAyKTa3Ha u ¢ocdaTasHa
aKTHBHOCT MOXe Jia € epeKTUBEH UHCTPYMEHT 3a yIpaBJieHHe Ha Ka4eCTBOTO Ha BOJUTE U 3a MPOrHO3UpaHe
Ha CKOpOCTTa Ha TpaHCHOpPMALMOHHHUTE MNpolecH. M3BledyeHUTe JIMHEHHU MaTeMaTUYeCKU 3aBUCHUMOCTH
MoraT /ja ce MpuJaraT 3a NPOTHO3UpaHe Ha JPYrd BaXKHU MHUKPOOHUOJIOTUYHM M KUHETUYHU WHAUKATOPHU B
MOHUTOPUHTA, KAaKTO U Jia ce ch3AaaaT Moayu 3a HSPF mogesna ¢ go6pe pyHKIMOHMpala BepudUuKanuoHHa
cTparerusi.

Abstract: This study was focused on the R&D of the elements of the systems for early warning of risk events as
well as on the selection of the mechanisms and indicators for their management. The aim was to derive the
mathematical dependences, bioalgorithms, and indicative correlations for upgrading of the HSPF hydrological
model. For this purpose analogous modeling of transformation of organics in the river sediments of the
parafluvial zone as a function of moisture (in %) was performed. This upgrading can be applied for correct and
effective prognosis of the rate of self-purification in the Iskar River in the section from Beli Iskar Reservoir to
Iskar Reservoir. The results showed that the combination of total dehydrogenase, nitrate reductase and
phosphatase activities could be considered an effective instrument for water quality management and for
prediction of the rate of transformation processes. The derived linear mathematical dependences can be applied
to calculate other microbiological and kinetic indicators important for monitoring, as well as to create special
modules for the HSPF model with a well-functioning verification strategy.
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Lincheva S., Y. Todorova, Y. Topalova. 2014. Long-term assessment of the self-purification potential
of technologically managed ecosystem: The Middle Iskar cascade. Biotechnology & Biotechnological
Equipment, 28 (3): 455-462.

Pe3ome: Kackagata ot manku BELl ,CpeneH Uckbp“ e miaHuMpaHa 3a MOETANHO HU3TPaXKAaHe B CPeJHOTO
nopeuue Ha peka Mckbp (Bbarapus) cnen rpag Codust, KaTo TpU MaJaKU BOJAHOEJEKTPUUECKHU LIEHTPaIH ca
MyCHATH B eKcIJioaTauus Ao kpas Ha 2012 r. LleaTa Ha ToBa Npoy4BaHe e Jia ce OLleHU CaMOIpeyrnCcTBaTeTHUSA
MOTEHLIMAJ B 3aBUPEHUTE y4acTbLU NPU CAMUTE LeHTPa/IM KaTO BaXKHO U HEOOXOJHMMO YCJI0BUE 32 TAXHOTO
€K0JI0rocb0o6pa3Ho GpyHKLHOHKpaHe. Ta3u olleHKa e U3B'bpIleHa Ype3 aHa/u3 Ha XUJPOXUMHUYHU apaMeTpu
(pa3TBOpeHU CyCIeHAUPAHU BeLleCTBA, HEPA3TBOPUMHU CyCIEHAUPAHU BeLIeCTBa, OOIIU CyCleHJUpPaHU
BellleCTBa, HUTPUTH, HUTPATH, aMoHHeBU HoHHU, pocdaty, XIIK, pa3TBOpeH KUCIOPOJ) U MUKPOOUOJIOTUIHU
napaMeTpu (aepo6HU xeTepoTpodHU GAKTEPUU U BAKTEPHUH, pacTAaLiM Ha cpesa Ha Endo) u o6xBaia nepuos
oT Tpu rogunHu (2010, 2011 u 2012 r.). [IpuoKeHU ca CTAaHAAPTHU KOJIOPUMETPUYHHU METOAU U KJIaCUYeCKH
MeTOJU 3a MUKPOOHOJIOTUYHO KYJTHUBUpPAHE BBPXY XpPaHUTEJNHU cpelu. [losyyeHuTe pesyaTaTd NOKa3BaT
BUCOKHM CTOMHOCTU Ha OPraHUYHO HATOBapBaHe U CBbpP3aHUTE C HETOBOTO YTHU/IU3HWpPaHE MUKPOOPTaHU3IMU
npes JATOTO Ha 2012 1. YcTaHOBEH e BUCOK CaMOIlpedyMCTBaTe IeH KalayuTeT B 3aBUpsABaHUATa Ha Kackaza
Cpenen Hckbp, KoeTo mof06psiBa KAUeCTBOTO HA BOAUTE HA U3X0/1a HA IeHTPAJIUTE.

Abstract: The Middle Iskar cascade is situated along the middle course of the Iskar River (Bulgaria) after the
capital city Sofia and has three small hydroelectric power plants that were put into operation by the end of 2012.
The aim of this study was to evaluate the self-purification potential of water in the reservoirs of these plants as
an important and necessary condition for their ecological functioning. The assessment was made by
hydrochemical parameters (dissolved suspended solids, insoluble suspended solids, total suspended solids,
nitrites, nitrates, ammonium, phosphates, chemical oxygen demand, dissolved oxygen) and microbiological
parameters (aerobic heterotrophic bacteria and bacteria growing in an Endo medium) and covered a period of
three years (2010, 2011 and 2012). Standard methods were applied, mainly colorimetric and microbiological
cultivation methods. The obtained results showed high levels of some of the tested indicators during 2012. In
the section of the Middle Iskar cascade a high self-purification potential was observed in the reservoirs which
maintain good water quality.

Todorova Y., St. Lincheva, Y. Topalova. 2014. Risk management scenario for multiple heavy metal
contamination at river sediments in the Middle Iskar cascade. Bulgarian Journal of Agricultural Science,
20 (1):100-104.

Pe3ome: B cpegHOoTO mopeune Ha peka Mckbp, nocjefuLUTe OT KOMIJIEKCHOTO 3aMbpCsiBaHe C OPTaHUYHU
BEIIECTBA U TPYAHO OGMOPA3rpaiuMU CheIMHEHHUs Cce HabJ/II0[aBaT OT JleCeTUIeTHs HacaM. /lHeC Ta3u 4acT OT
pekaTa e 00€KT U Ha MHTEH3UBHA XU/IPOTEXHUYECKA IEHHOCT 32 CTPOUTEJICTBO Ha Kackaja oT 9 masiku BEL u
TOBa IOCTaBsl BCe IO-OCTPO BBIIPOCA 32 MOJOOpeHHe Ha eKOJIOTMYHATa ITbJHOLEHHOCT, eJHOBPEMEHHO C
MOCTUTaHe HAa BUCOKA eHepruiiHa epekTuBHOCT. OCHOBHATA 1ieJ1 HA Ta3u paboTa e Jja ce pa3paboTH U IPHUJIOKHU
CHMMYJIaLlUOHEH CLieHapui 3a MHAMKaLUs Ha IOTeH[UaJIHOTO HUBO Ha PUCK OT HaJIMYMETO Ha TeXKHU MeTasu B
celJUMEHTUTE, CBbP3aHO C OTTOBOpPA Ha CeMMEHTHUTE MUKPOOHU CbHOOIIECTBA - €IUH OT YyBCTBUTEJHUTE
WHJAUKAaTOPU Ha NPOLEeCcUTe Ha 3aMbpCsiBaHe U CaMOINpPeYrCcTBaHe BbB BOAHUTE eKocucTeMU. U3caenBaHeTo e
peaju3MpaHO Ha NeT CTbIKH, BK/IOYBALIU: ABJATOCPOYEH MOHHUTOPUHI Ha KadyeCTBOTO HA BojaTa U
CceITUMEHTUTE; U eHTUPUIMPaHe Ha PUCKA C I'bPBOCTENIEHHOTO 3HaYeHHE U PeaJTHUTE PUCKOBU CUTYaIlUH 33
W3Cc/e/BaHUs NepUo/]; aHAIN3 Ha PUCKOBUTE GAKTOPHU; OLeHKA HAa OTrOBOpPA Ha MHUKPOGHUTE ChOOGILECTBa;
KOpeJlaTMBHA OlleHKa Ha Bpb3KaTa MeXAYy HUBOTO Ha PUCKOBUs $akTop U oTroBopa. KoHLeHTpanusaTa Ha
TEXKUTE MeTa/Iu B CeIUMEHTUTE ca ONpeJiejieHH Ype3 aTOMHO-abCcopOIMOHHA CIEKTPOPOTOMETPHUS; OOIIUAT
Opoil Ha MUKPOOPTAaHU3MHUTE U OPOAT HAa OAKTEPHUUTE, PACTAIIU BbPXy EHAO-cpefla ca aHaJIM3UpPaHU 4pe3
CTaHAApTHU MeToAMu 3a KyaTuBupaHe no BDS-EN-ISO crangaptu. OueHkaTa Ha ChbOTBETHUSI OTTOBOpP Ha
MUKpPOOHHUTE ChOOIECTBA IOKA3Ba SICHO W3pa3eH ePeKT NpHU PUCKOBU KOHLEHTPALUHM HA TEXKKHUTE MeTall -
PsI3KO HaMaJleHHe Ha 061K 6poi MUKPOOPTraHU3MHU C BUCOKU KOpeJALMOHHU KOeQUIIMEHTH B HAYaJIOTO HA
KackaJlaTa, KbJAETO MPOoIlecuTe Ha aKyMyJiMpaHe/3aJ’bp:KaHe Ha TOKCUYHU BelLeCcTBAa He ca 3HAYUTEJHU. B
cleABalMTe MecTa 3a Mpo6oB3eMaHe, Ta3W 3aBHCHUMOCT € MO-SICHO HM3paseHa IO OTHouleHWe Ha EHJ0-
6akTepuuTe. [IpusaraHeTo Ha KOHKpPETHUS CLieHApWH 3a yIpaBJieHHe Ha pUCKa M03BOJIsiBa ChbOMPAHETO Ha
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dKTyaJIHa I/IH(i)OpMaLU/IH 3d peaKudaATa Ha MI/IKp06OL[eHO3aTa IIPH IOKOBO 3aMbpCsAABAHE C OITACHHU HEOPIraHUIHHU
3aMBbpPCUTEJIM U MOXKe Ja IIOC/JAYyXHU 3a HWHHUIHHPpaHe pa3pa60TBaHeTo Ha CTpaTerud 3a HO,E[O6pﬂBaHe
CbCTOAHUETO HA OKOJIHATA CpeJia U CeJUMEHTHUTE.

Abstract: In the middle part of Iskar River, the effects of complex pollution with organics and difficult-
biodegradable compounds have been observed from decades. Nowadays this part of the river is a subject of
intensive hydrotechnical activity for construction of a cascade of 9 mini-hydroelectric power stations and this
strongly poses the question of ecological improvement and achievement of high energy efficiency. The main
objective of this work was to design, develop and apply a management scenario to indicate the potential risk
level of heavy metal concentrations in river sediments, related to response of sediment microbial communities
- one of the most sensitive indicators for pollution and ecosystem self-purification potential. The study was
realized on 5-step schedule including: a long-term monitoring of water and sediment quality; identification of
risk with primary significance and real risk situations for this period; analyses of the risk factors; evaluation of
response of the microbial communities; assessment of relation between level of risk factor and response by
correlative dependences. The heavy metals concentrations were determined by atomic absorption
spectrophotometry; the total microbial count and number of bacteria cultivated on Endo-media were analyzed
by standard BDS-EN-ISO cultivation methods. The assessment of relevant microbial response shows an obvious
effect of risk metals concentrations - a strong reduction of total microbial count with high correlation coefficients
at the beginning of the cascade where organics accumulation processes are not significant. At the other sampling
sites the relation is more clearly presented with the Endo-bacteria. The correlative description of this
relationship and implementation of specific risk management scenario allows to collect updated information for
ecosystem response at shock pollution with hazardous materials and to initiate the development of
bioremediation strategy for improving of the environmental status of the river sediments.

Yotinov L, Y. Todorova, I. Schneider, E. Daskalova, Y. Topalova. 2016. The Effect of Nanodiamonds on
Phenol Biodegradation by Pseudomonas sp. Strain Isolated from Polluted Sediments. Journal of
Nanoscience and Nanotechnology, 16(7):7696-7706.

Pe3ome: BbriepoHuTe HaHOYACTUIM, KbM KOUTO Ce OTHAcAT U HaHoguaMmaHTuTe (H/), ce usmossBaT B
peAyiia CbBpEMEHHU TEXHOJIOTUYHU U MeUIIMHCKU NpUI0KeHus. Bavsanrueto Ha HJ| Bbpxy MexaHU3MUTE U
peryJiMpaHeTo Ha 6UoierpaZalusaTa Ha KCEHOOGUOTULIMTE B TEXHOJIOTUMTE 3a OMOpeMeIhallvs U Mo-CHelaJTHO
B OMOpa3rpakJaHeTo Ha apOMaTHU B'bIJIEBOAOPO/IH, 06ade, 0OCTaBa HeH3C/ieIBaHa 00J1aCT, KOSTO KpHe MHOTO
Heu3BecTHHU. llesiTa Ha ToBa u3c/eBaHe e Jia ce npoy4u epekTsbT oT H/l BbpXy 6uoaerpajauusaTa Ha ¢peHosia
pU MoJeJIHU ycioBUs. [IponiechbT Ha 6Uoerpajalys e peajiu3upaH OT MUKPOOHa Ky/ITypa Ha Pseudomonas sp.
HM30JIMPaHa OT 3aM'bPCEHU CEJUMEHTHU. YCTAaHOBEHO e, ye H/l umMaT ctumynupail epeKT BbpXy HadaJHaTa pasa
Ha ¢eHoJsiHA Ouozerpajanus. [IpuinaraHeTo Ha HaHOJWAaMaHTH KaTO MOAYJIATOP Ha Hpolieca BOAH [0
MOBUILIABAHe HA BCUYKHU Ba)KHU MapaMeTpPH Ha OMOTEXHOJIOTMYHATA JeTOKCUKAIUs - CKOPOCTTA Ha $peHOoJIHA
6uoerpajanus ce nmopuiuasa 1o 154.86%, a epekrtuBHocTTa - A0 151.15%. YcTaHOBsIBa ce ¥ CTUMYJIMPALIUSAT
UM edeKT M0 OTHOIIeHHe HAa eH3MMHAaTa aKTUBHOCT Ha KJIIDUOBUTE OKCUTEHa3H, OTTOBOPHU 3a I'bJHOTO
pasrpaxkaHe Ha QeHosia - QeHos 2-MOHOOKCUreHas3aTa, KaTexosa 1,2-AuMOKcUreHasarta, kKaTexoua 2,3-
JUOKcUreHasaTa. M3cienBaHeTo [0Ka3Ba, 4e HAHOJAMAMaHTUTE YCIELWIHO MoraT Jia Ce M3MO0JI3BaT KaTo
MOTEHIMAJIeH HAaHOPETryJaTOp Ha JIeTOKCHUKALMATA U MpOLEeCHTe Ha OHoJerpajanyds Ha apoMaTHHUTe
CbeIMHEeHUs.

Abstract: Carbon nanoparticles, which include nanodiamonds (ND), are used in a number of technological and
medical applications. The influence of ND on the mechanisms and regulation of the degradation of xenobiotics in
bioremediation technologies and in particular the biodegradation of aromatic hydrocarbons, however, remains
unexplored. The aim of this paper is to investigate the effect of ND on the biodegradation of phenol in model
conditions. The process of degradation was realized with a microbial culture of Pseudomonas sp. isolated from
contaminated sediments. It was found that ND had a stimulating effect on the initial phase of biodegradation of
phenol. ND led to an increase in all important parameters of biological detoxification-rate of phenol
biodegradation by 154.86%, effectiveness of phenol detoxification by 151.15%. The stimulating effect was also
found with regard to the enzyme activity of key oxygenases responsible for the complete degradation of phenol
- phenol 2-monooxygenase, catechol 1,2-dioxygenase, catechol 2,3-dioxygenase. The study has proved that
nanodiamonds can be used as a potential nanoregulator of detoxification and biodegradation processes.
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Todorova Y., St. Lincheva, I. Yotinov, Y. Topalova. 2016. Contamination and Ecological Risk
Assessment of Long-Term Polluted Sediments with Heavy Metals in Small Hydropower Cascade. Water
Resources Management, 30(12): 4171-4184, D01 10.1007/s11269-016-1413-8.

Pe3ome: Ha 6asa aHanu3 Ha crneiqudUYHU UHAEKCH, B U3CJAeJBAHETO Ca HAEeHTUPHUIMPAHH HUBOTO Ha
3aMbpCsiBaHe M €KOJIOTUYHUTE PUCKOBE, CBbP3aHU ChC 3aMbPCABAHETO C TEXKHA METAJNU Ha CeAMMEHTUTE B
MaJiKa BoZijoeHepruiHa kackazaa. Konuenrpanusra Ha As, Cd, Cu, Hg, Pb, Zn, 061y oprannyen Buriaepof (TOC) u
NpOLEeHThT Ha GUHU YACTHULM Ca ONpeJesieHU B CeJUMEHTH OT JBa TUIAa MeCTOOOWTAaHUs B KacKaJHaTa
[0C/1e/J0BAaTE/IHOCT — pevyeH/3aBUpeH yyacTbK. KopesaljMoHHHMTEe U MHOTOBapUAaHTHUTE aHA/IM3U [I0KA3BarT, ye
As, Cu, Pb 1 Zn ca acouuupaHu Cc eIUH aHTPONOreHeH U3TOYHUK. KaAIMUSAT U KUBAK'bT NPOU3JIN3AT OT pa3ilnyeH
W3TOYHUK M UMaT crneludrUyHa JUHAMHKA B €KOCHCTeMaTa. basupaHo Ha WH/IEKCa HA 3aM'bPCSBAaHE U Teo-
AKyMYJIAalIMOHHUS WHJIEKC, CeIMMeHTHUTe B Kackazaa ,CpeneH Uckbp“ ca ymMepeHO 3aMbpCeHH B HaM-m06pus
clydyall UM ca NOJJIOKEHW Ha HHTEH3MBHO XWUJAPOJOTMYHO U TEXHOJIOTUYHO cMecBaHe. MHAEKCHT Ha
noTeHuuasseH ekoaorudeH puck (PERI) kiacudunupa ceiuMeHTUTE B 3aBUPEHUTE YYACT'BLIU C 10-BUCOKO HUBO
Ha pucK. [ToaxoAsIu MHAUKATOPU 3a eKCIpecHa OlleHKa Ha 3aMbPCSABAHETO C TEXKU METald B PEYHUTE
ceITUMEHTHU Cca UH/IeKCHTe Ha 3aM'bPCSBAaHE U T'e0-aKyMyJallMOHHUAT UHAEKC, KOUTO Ca MO-4yYBCTBUTENHU IPHU
JIOKAJIHO yBeJIMYaBaHe Ha KOHIEHTpaUMsiTa Ha NO-MaJKO TOKCUYHM MeTald. B 3aBUpeHUTE ydacTblY,
MpOLeChT Ha yTasgBaHe BJMse CUJIHO BbPXY CTeNleHTa Ha HaTpyNBaHe Ha MeTaJu U Pa3JIMKUTE B TOKCUYHOCTTA
ca sicHo npeactaBeHu - PER/PERI B koMGUHAIUSA CbC ChAbpXKaHUe Ha GUHHUTE ceJUMeHTHU dpakiuu u TOC
MMaT [OTeHLHaJ 32 6bp30 UAeHTHPUILUPAHEe Ha CBbP3aHUTE CbC CEAUMEHTUTE, PUCKOBE.

Abstract: The identification of contamination level and ecological risks, associated with heavy metal pollution of
sediments in small hydropower cascade was done on the base of index analyses approach. The concentration of
As, Cd, Cu, Hg, Pb, Zn, total organic carbon and percentage of fines were determined in sediments of two habitats
in cascade sequence - river and dam. Correlation and multivariate analyses suggest that As, Cu, Pb and Zn are
associated with similar anthropogenic source. Cadmium and mercury originate from different source and have
specific moving. Based on the contamination and background indices the sediments in Middle Iskar cascade are
moderate contaminated at least and are subject of intensive hydrological and technological mixing. The potential
ecological risk index (PERI) classifies the sediments in dam site with the higher risk level. Suitable indicators for
express assessment ofmetal pollution in river sediments are contamination/enrichment indices which are more
sensitive for local concentration increase of less toxic metals. In dam sites the process of sedimentation affects
strongly the degree of metals accumulation and differences in toxicity are clearly presented - PER/PERI in
combination with content of fine sediment fractions and TOC have a potential for rapid identification of
sediment-associated risks.

Yotinov L., Y. Todorova, 1. Schneider, E. Daskalova, Y. Topalova. 2017. Comparison of the Influence of
Nanodiamonds and Single-Walled Nanotubes on Phenol Biodetoxification by Pseudomonas sp. Journal
of Nanoscience and Nanotechnology, 17(2): 1031-1040.

Pe3rome: HaHOGHOTEXHOJIOTHUTE ca O'bP30 pa3BuBalla ce 06J1aCT, KOSITO MpeJJjiara HOBU HeNo3HaTH Jjocera
Bb3MOXKHOCTH, BK/IIOUUTEJIHO PETYJIMPAHE Ha MPOIeCUTe Ha HAHO-HUBO. BUoieTOKCHKaMATa U MeXaHU3MHUTE
Ha pasrpaxjaHe Ha roJisiM 6poil KCeHOGHMOTHUIIM Beye ca Jjobpe NMpoy4YeHU U JOoKyMeHTUpaHU. OcTaBa ob6aue
BBIIPOCHT 3d Bb3MOXHOCTUTE 3a B’bB[LeﬁCTBPIe Ha MOAYJIaTOPH BBPXY TE3H MPOLECHU U 3a OLEHKA HAa TEeXHUA
NOoTeHHUaJI 3a OIITUMH3UPAHE U peryjimpaHe Ha 6H0ﬂeraﬂaHI/IﬂTa Ha yCTOfI‘-IHBPI 3aMBPCHUTEJIN. L[enTa Ha
HACTOSIIOTO U3CJe[BaHE € /a Ce WU3ACHU B CpPaBHUTEJIEH acneKT, eQeKT'hbT Ha BBIVIEPOJHH HAHOYACTUIHU
(eAHOCTEHHU HAaHOTPBOUYKH M HAHOZMAMaHTH) BbPXY TE3U NMPOILeCH. 3a /]a Ce MOCTUTHE Ta3H 1[eJl, aHaJIOT0BO
MoJieJIMpaHe Ha MpOILleCUTe Ha OHoJerpajianus e U3BbplleHOo. EKCIepUMeHTHT € MpPOBeJieH B ONPOCTEHU
yCJIOBUSl, KaTO e M3MoJi3BaHa MHUKpPoOHA KyJaTypa Ha Pseudomonas sp. IlpocinefeHo e BJAMSHUETO Ha
npUCbCTBUETO Ha HaHoauaMaHTH (ND) u egHocTeHHH HaHOTPBOWYKHU (SWNT) BbpXy OCHOBHM KHHETHYHHU
napaMeTpH U KJII0YOBU OKCUI€HAa3HU eH3UMHU Ha GaKTEPHUUTEB MPOIeC Ha Mo/ie/iHA 61oierpaganus Ha GeHoJ.
Pe3ysTaTuTe MOTBBpPXKAABaT cTUMyJupanus edpekt Ha ND Bbpxy HavyaJHHUTe eTanmu Ha MPOILECUTe Ha
O01O/IeTOKCUKALMA. B cpaBHeHUEe C KOHTPOJIHMS BapUaHT Ce YCTAHOBSIBA MOBHINABaHe Ha clenupUyHATa
CKOPOCT Ha 6uopa3rpax/jaHe Ha ¢peHosa (154%) v epeKTUBHOCTTA Ha OTCTPaHsiBaHeTO Ha deHos1a (151%). HJ
CTUMYJIUPAT aKTUBHOCTUTE Ha GEeHOJ 2-MOHOOKCUTeHa3a U KaTexoJ1 2,3-AU0KCUTeHa3a ChOTBETHO € 63,91% u
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63,94% B cpaBHeHHe C KOHTPOJIHUA BapuaHT. [Ipu cbmuTte ycnoBusa SWNT okasBaT MOJIOKUTENHO BIAUAHHAE
BBpXy KaTexos 1,2-puokcurenHasHata akTUBHOCT c¢ 30,12% B cpaBHeHMe ¢ KOHTpoJiaTa. JlaHHUTe UMaT
MOTEHIMaJ [0 OTHOIIeHUe Ha OBbJelloTo NMpUJIOKEHHe Ha BBbIJIEPOJAHM HAHOYACTULM, KaTO crnelnupUUHU
HAaHOMOJYJ/aTOPU B GHOpeMeJHAlMOHHU TEXHOJIOTMHM 3a CeJJUMEHTH, aKTUBHU YTaWKH, KOMIOCT U APYyrd
pecypcH, 3aMbpPCeHH C KCEHOOUOTUIIM.

Abstract: Nanobiotechnologies are a rapidly growing field that offers new opportunities thus far unknown
including regulation processes at a nano level. The biodetoxification and mechanisms of degradation of many
xenobiotics have been studied and are well documented. There remains the important issue of the impact of
nanomodulators on biodetoxification processes and their potential to optimize and regulate biodegradation of
recalcitrant xenobiotics. The purpose of the present study is to clarify in comparative terms the effect of carbon
nanoparticles (single-walled nanotubes and nanodiamonds) on these processes. In order to achieve this
objective analogous modeling of biodegradation processes was performed. The experiment was conducted in
simplified conditions, using a microbial culture of Pseudomonas sp. We observed the influence of nanodiamonds
(ND) and single-walled nanotubes (SWNT) on the basic kinetic parameters and key oxygenase enzymes of the
bacteria from the genus Pseudomonas in the course of a model phenol biodegradation process. The results
confirm the stimulating effect of ND on the initial stages of the biodetoxification processes. In comparison to the
control variant there was an increase in the specific rate of phenol biodegradation (154%) and in the
effectiveness of phenol elimination (151%). ND increase the activities of phenol 2-monooxygenase and catechol
2,3-dioxygenase respectively by 63,91% and 63,94% in comparison to the control variant. Under the same
conditions SWNT have positive influence on the catechol 1,2-dioxygenase activity by 30,12% in comparison to
the control. The data from this study are optimistic in relation to the future application of carbon nanoparticles,
such as specific nanomodulators in bioremediation technologies for sediments, activated sludge, compost and
other resources, polluted with xenobiotics.

Todorova Y., I. Schneider, I. Yotinov, St. Lincheva, Y. Topalova. 2017. Potential of phosphatases for
express assessment of self-purification at different types of pollution in running waters. Water Practice
& Technology, 12 (4): 953-963, D01 10.2166/wpt.2017.103.

Pesiome: [loTeHIIMaIBT HAa €KCIpPeCceH eH3MMOJIOTHYEeH WHAMKATOpP - MHJAeKC Ha ¢ocdaTra3HaTa aKTUBHOCT
(PAI) 3a oueHka Ha pas/IMYHY THUIOBE 3aMbPCSIBAaHUA M CAMONPEYUCTBAHE B TevYallyd BOJM € OLeHEH 3a TPU
peYHU CeKTopa, NpeJCTaBUTEJIHU 33 Pa3/MYHU €KOJOTMYHHU CUTYyallUM M TUINOBe Bb3AedcTBUA. Cnopen
CTOMHOCTHTE Ha KOpesJalMOHHHUTe KoepHULIMEHTH, MMa 3HAYMTeJHA MOJIOKUTEeNHa Kopeaauus mexay PAI u
0o61Ms 6poll MUKpPOOpPraHW3MHM, OPTaHMYHOTO HAaTOBapBaHe M KOHLleHTpauusATa Ha ¢pocdaTu. EH3MMHaTa
aKTUBHOCT € I0JiIe3eH UHCTPYMEHT 3a paHHO MJeHTUUIMpaHe Ha PUCKOBETe OT TOYKOBOTO 3ayCTBaHe Ha
pa3JMYHU OTNAaABYHU BoJU (06paboTeHH WM HeTpeTupaHH). Possara Ha PAl kaTo mokasaresn e 3HauuMa B
cnydyail Ha Je3uHeKlUsl cjel TpeTHpaHe Ha OTHAAbYHM BOJM B IPEUYUCTBATEJHU CTAHLUHU — BOJHHUTE
MHUKPOOHHU CHOOILECTBA Ca CUJIHO UHXMOUPaHU B paloHa Ha 3ayCTBAaHETO, HO He U Ha QYHKIMOHAJHO HUBO.
Pe3ysTaTUTe N03BO/IABAT KJACHUYECKUTE MUKPOOHOJIOTHYHN U XUMUYHH NTapaMeTpH Jia 6’bAaT NPSKO CBbP3aHU
¢ IMHaMUKaTa Ha npoliecuTe Ha TpaHchopMalys 1o GpyHKIHMOHAIHA TPOMeHIuBa - PAIL

Abstract: The potential of an express enzymological indicator - phosphatase activity index (PAI) - for
assessment of different types of pollution and self-purification potential in running waters was evaluated for
three river subcatchments, representative for different ecological situations and impacts. According to the values
of correlation coefficients, a significant positive correlation existed among PAI and total microbial count, organic
loading and phosphate concentrations. The enzyme activity is useful tool for early identification of risks from
point discharge of different wastewaters (treated or non-treated). The role of PAI as an indicator is significant at
case of disinfection after treatment of wastewaters in treatment plant - the aquatic microbial community at the
discharge point is suppressed but not at a functional level. The results allow classical microbiological and
chemical parameters (state variables) to be related directly to the dynamics of the transformation processes by
functional variable - PAL

Marinova P., E. Benova, Y. Todorova, Y. Topalova, I. Yotinov, M. Atanasova and F. Krcma. 2018. Surface-
wave-sustained plasma torch for water treatment. Journal of Physics: Conf. Series, 982, 012009 doi
:10.1088/1742-6596/982/1/012009.
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Pe3iome: B ToBa uscsesBaHe ca npociefieHu epeKTUTe IPU TpeTHPaHe Ha BOJia C IIa3MeH dakeJi, TeHepUpaH
npu 2.45 GHz. YcTaHOBsIBAT ce NPOMeHHU B /iBe OCOKMU: (i) MPOMEHH B IJIa3MeHUTe XapaKTEePUCTUKHU 10 BpeMe
Ha B3aMMOJEHCTBHETO C BOJATa; ii) MoAaudUKalMKM Ha BOJHUTe QU3UYHM U XMMHYHU XapaKTEPUCTHUKHU B
pe3yJiTaT Ha IJIa3MEHOTO TpeTUupaHe. B fomb/iHeHUe, ce perrucTpupa U MHAKTUBUpPaHe Ha ['paM MOJIOXKUTEHU
u I'paM oTpunaTe/IHU 6aKTEPUM BbB BOJHUTE CyneH3uu. Pejunia 3apeieHu M Bb30yAeHU YacTUIIM OT IJ1a3MaTta
B3aUMOJIeHiCTBaT C BojaTa. B pesynTtaT XMMHYHUTe U (U3UYHUTE XapaKTePUCTHKM Ha BoJaTa KaTo
npoBoauMocT, pH, koHueHTpanua Ha H202 ce npoMeHAT. YcTaHOBsBa ce, ye eQeKThT 3aBUCH OT BpeMeTO Ha
TpeTHpaHe, MOIIHOCTTA Ha BbJIHATA U 06eMa Ha 06paboTeHaTa TeYHOCT. [Ipu cierudrUyHU pas3psiHU YCI0BUS,
ompejieJIeHW OT MOLIHOCTTA HAa BBJHATA, ra3oBUs MOTOK, pajuyca, jAebeJrHaTa M NPOHHULAEMOCTTA Ha
paspsaaHaTa Tpb0a, mosydeHUAT paspsan (SWD), paboren; nmpu aTMocPepHH YCJIOBHUS B apTOH € CHJIHO
HepaBHOBECeH, € TeMIepaTypa Ha eJeKTPOHUTEe MHOIO N0-BUCOKa OT Ta3HW Ha TeMIepaTypaTa Ha TeXKHUTe
yactuu (Tg). SWD aproHoB nyasmMeH ¢aken ¢ Tg 6/M3Ka [0 cTallHaTa TeMlepaTypa e B CbCTOSIHUe [ia
npousBesie H202 BB BoJia ¢ BUCOKa epeKTUBHOCT NPHU KPAaTKU BpeMeHa Ha eKCNo3uLus (1mo-Manko oT 60
cekyHau). H202 pasmajaHeTo e CMJHO 3aBUCHUMO OT TeMIlepaTypaTa, Taka 4ye HHUCKaTa pabGoTHa rasosa
TeMIIepaTypa e OT pellaBallo 3HayeHHe 3a epeKTUBHOCTTA HAa MPOU3BoACTBOTO Ha H202. Ciie Maabrpane Ha
YyCTPONCTBOTO, yCTaHOBeHUTe edeKTH MoraT Ja ce IpuaraT 3a MpedyucTBAHETO Ha OTHAJ’bYHM BOJAU B
pas/IMyHU ChOopbKeHUs. MHoBanusATa e 6'bZie OT M0J13a 0C06eHO 3a 06paboTKaTa Ha BOJM U MaTepHalu 3a
MeJIMIIMHCKO NIPUJIOXKEHHUE.

Abstract: In this study the effects of water treatment by surface-wave-sustained plasma torch at 2.45 GHz are
studied. Changes in two directions are obtained: (i) changes of the plasma characteristics during the interaction
with the water; (ii) water physical and chemical characteristics modification as a result of the plasma treatment.
In addition, deactivation of Gram positive and Gram negative bacteria in suspension are registered. A number of
charged and excited particles from the plasma interact with the water. As a result the water chemical and
physical characteristics such as the water conductivity, pH, H202 concentration are modified. It is observed that
the effect depends on the treatment time, wave power, and volume of the treated liquid. At specific discharge
conditions determined by the wave power, gas flow, discharge tube radius, thickness and permittivity, the
surface-wave-sustained discharge (SWD) operating at atmospheric pressure in argon is strongly non-
equilibrium with electron temperature Te much higher than the temperature of the heavy particles (gas
temperature Tg). It has been observed that SWD argon plasma with Tg close to the room temperature is able to
produce Hz02 in the water with high efficiency at short exposure times (less than 60 sec). The H:20:
decomposition is strongly dependent on the temperature thus the low operating gas temperature is crucial for
the H202 production efficiency. After scaling up the device, the observed effects can be applied for the waste
water treatment in different facilities. The innovation will be useful especially for the treatment of waters and
materials for medical application.

B.II. HayuHu ny6aukayuu e HepedhepupaHu u3daHus, yumupaHu 6 pedhepupaHu cnucaHusi, Koumo ce
npupasHseam KoM HAYy4YHU cmamuu, ny6/AuKyeaHu 8 cneyuaausupaHu MexcdyHapooHu
cnucaHus pepepupanu om ISI Web of Knowledge uau SCOPUS

14. Lincheva St., Y. Todorova, Y. Topalova. 2010. Spatial and seasonal fluctuations in microbial segment
of river Iskar in the part of cascade of mini-power stations “Middle Iskar”. Proc. of Scientific Conference
for Young Researchers “Kliment's days”, 22-23 November, Sofia.

Pe3lome: CpesHaTa yacT Ha peka Uckbp e 06eKT Ha MHTEH3UBHH NPOYYBaHUS Npe3 MOCJAeJHUTE 5 TOJUHHU
nopajiv UsrpaxaaHeTo Ha kackaja oT Majakd BEL] "CpeseH Mckbp" ¥ aHTPONOreHHO CUJIHO 3acerHaTta OT
pasJM4yHU BBb3JelcTBUA. [IpeficTaBeHOTO H3cae/BaHe € POKYCHPAHO BBbPXY NPOCTPAHCTBEHHUTE U CE30HHU
NpOMEHH B MHUKPOOHHS CerMeHT, JWHAMHKaTa Ha KJ/OYOBUTE XUJPOXUMHUYHH, MHUKPOOHOJIOTMYHU U
€H3MMOJIOTMYHHU MapaMeTpy Ha BOJUTE U CeJUMEHTHTe Ha peka Mckbp B ydyacTbKa Ha Kackagarta "CpefgeH
HUckbp". U3cseBaHuATa ca NpoBefieHH Npe3 anpuJ, I0HU U cenTeMBpU 2009 r. MUKpOGHHUAT cerMeHT 3aeMa
KJIFOYOBH [TO3UIIMU B OCHOBHUTe IIpoLlecH Ha TpaHcopMalus Ha opraHuKaTa U 6MOTeHUTe, KOeTo ce 'bJDKU Ha
IJIAaCTUYHUA MeTaboJn3bM U QYHKIIMOHAJHOTO My pasHoobpasue. XM POXMMUYHHATE MeTOJH 33 aHa/IU3 Ha
MokasaTeJiuTe BbB BojguTe ca cbobpaseHu ¢ B/IC-EN-ISO cranzapTuTe. MUKpOGHUOJIOrHYHUTE MapaMeTPH ca



15.

Pestomema Ha Hay4Hume mpydose 3a yuacmue 8 KOHKypca Hosana Todoposa

onpejesleHH 4Ype3 KyJTHBALMOHHM TEXHUKM, KaTO ca Cla3BaHUM BCHYKU IpaBWja Ha pyTHHHATa
MHUKpPOGHOJIOTUYHA NPaKTUKa. [loslyueHUTE pe3yJTaTH NOKa3BaT, 4e CaMONpPEeYUCTBATENHUAT NOTEHMAI Ha
pedyHaTa eKOCUCTEMA MOXKe Jja O'bJie Pery/upaH B CbOTBETCTBHE C IPOLECUTE, OCHILECTBABAHU OT MUKPOOHHU
CcbOOLIeCTBA BBB BOJUTE U CEAUMEHTUTE Ha peKa McKbp.

Abstract: Middle part of Iskar River has been object of intensive studies in last 5 years, due to construction of
the cascade of mini-hydroelectric power-stations “Middle Iskar” and anthropogenically strong affected with
various pollutants in this part of river. The presented study is focused on the spatial and seasonal changes in
microbial segment, dynamics of key hydrochemical, microbiological and enzymological parameters of waters
and sediments of [skar River in the part of the cascade “Middle Iskar”. The studies have been carried out in April,
June and September, 2009. Microbial segment has been held key positions in basic transformation processes of
organics and nutrients, which is due to plastic metabolism and functional diversity. Hydrochemical methods have
been accordance with Bulgarian standard of legalization and ISO 14 000 standards. Microbiological parameters
were determined by use of count-plate technique, such as have been observed all rules of routine microbiological
practice. The obtained results showed that the water self- purification potential can be regulated in accordance
with processes, realized by microbial communities in waters and sediments of Iskar River.

Todorova Y., Y. Topalova. 2010. Dynamics of water microbial communities in middle part of Iskar
River - a complex effect of hydrotechnical activity and pollution. Proc. of Scientific Conference for Young
Researchers “Kliment's days”, 22-23 November, Sofia.

Pesrome: CpejiHaTa yacT Ha peka Uckbp e 00eKT Ha MHTEH3WBHA XU/JPOTeXHUYECKA JeHHOCT Npe3 NOoCJeJHUTe
5 roauHU 3a U3rpaxaaHe Ha Kackaza oT 9 masiku BELL B chujoTO BpeMe, peUHUST CEKTOP € aHTPOIOTreHHO
CHJIHO 3aCerHaT OT pa3/InuYHU 3aMbpcuTesu: (1) 3aMmbpcsiBaHe c opraHuka u 6uoreHu ot Copuickus peruoH u
MHOXECTBO cesla 6e3 KaHa/IM3alMOHHA CUCTEMa M NPEYUCTBATeJHM CTAHIMU 33 OTHagbyHU Boau; (2)
KCEHOOMOTHYHU 3aMbPCUTEIH - TEXKKH MeTaslH, IeTPOJHU IPOLYKTH OT MUHAJIM IPOMULIIEHH AeliHOCcTH. Te3u
3aMbPCUTEJIH Ca TPYAHU 3a TpaHCHOPMALMA U 3HAYUTETHUTE KOJIMUECTBa OT TAX Ce HaTPyNBaT B yTalKUTe Ha
pPeYHOTO KOPUTO OT JeCeTUIeTHs.

Te3su xeTeporeHHU BB3JENUCTBUS BJMAAT BbPXY BCUUYKUTE INPOLECH OT peYHUs MeTaboJU3BbM U BBPXY
O6MOLIEHO3HW, HO XUJPOOHOHHTE Ha IMO-HUCKHUTE TPOQUYHHM HHMBA Ca MO-NPSKO 3acerHaTU. CbOTBETHHUTE
GJIyKTyaluu B CTPYKTypaTa U 6posi HA MUKPOOHUTE OBGIIHOCTH Ca HaJleXJHU MHIUKATOPH 32 KaueCTBOTO Ha
BOJIaTa U 3a OLleHKa Ha CaMOINpeYrCTBATe/THUA KallallUTeT Ha eKOCHCcTeMarTa.

Ce30HHATa M NPOCTpPaHCTBEHA AWHAaMHKa B OOIIMA GpPOM MHUKpPOOPraHM3MH U 6poAT Ha EHpjo-GakTepuuTte
(konudopmy, Pseudomonas, Aeromonas) e u3cieBaHa 3a 4-rojuiieH nepuo/ Npes cCe30HUTe Ha IbJHOBOAME U
MasioBojMe. [leproAbT Ha poyyBaHe e pa3/ieieH Ha ABe dasu:

1) maii 2006 1. - maii 2008 r. - MHTEH3UBHA XU/IPOTEXHUYECKA CTPOUTEHA IeHHOCT;

2) mait 2008 r. go maii 2009 r. - Havyaso Ha GYHKLUMOHHMPAaHe HAa I'bpBAaTa BOJIHOEJEKTPHUYeCcKa IieHTpasa
JlakaTHHK ¥ IOCTeNeHHO U3rpaX/aHe U eKCIJI0aTallusd Ha [pyTHTe.

YcnopeHO ¢ TOBa ca U3c/ae[BaHU U HAKOU BaXXHU PU3NMKO-XMMHYHU [TapaMeTpHU Ha BoJaTa. Te3u mapamMeTpHu
ca OT ChllleCTBEHO 3HaYeHHe 3a CTPYKTYpaTa U akTUBHOCTTA Ha U3CJe/JBAHUTE MUKPOOHHU ChOOLIeCTBa.
[lony4yeHuTe pe3y/TaTH NOKAa3BaT 3HAUYUTEJHA pa3/vKa B JUHAMUKATa Ha KJIIOYOBUTE MUKPOOHU IpylH npe3
ZBeTe ¢pa3u Ha U3cJe/BaHe. Bblpeky HHTEH3UBHUTE XU POJIOTMYHHU KOJ1e6aHusl, TPUYMHEHH OT CTPOUTEJHATA
aKTHBHOCT, 06LIMAT Opoil Ha MHMKpoOpraHu3MuUTe U 6poAaT Ha EHJ0-6akTepuuTe BapupaT NO-MajJKO U
HaMaJ/IsiBaT HaJi0J1y 10 TeYeHHeTo npe3 BTopaTa gasa. [[poMsaHaTa Ha peXkMMa Ha TeyaljuTe BOAY CbC CTaTUYEH
noAo06psABa CaMONPeYUCTBATETHNUTE IPOLECH B U3CJIeiBAHUS pedeH y4acTbK.

Abstract: Middle part of Iskar River has been object of intensive hydrotechnical activity in last 5 years for
construction of cascade of 9 hydroelectric power plants. In the same time, the river sector is anthropogenically
strong affected with various pollutants: (1) organic and nutrient pollution from Sofia region and numerous
villages without sewage collection system and waste water treatment plants; (2) xenobiotic pollutants - heavy
metals, petroleum products from past industrial activity. These pollutants are difficult for transformation and
the significant amounts of them are accumulated in sediments of river bed from decades.

The exerted heterogeneous impacts influence the all processes of river metabolism and biocenoses but the
hydrobionts of lower trophic levels are more directly affected. The relevant variations of microbial communities’
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structure and counts are reliable indicators for water quality and assessing of self-purification capacity of the
river sector.

The seasonal and spatial dynamics of total microbial count and count of Endo bacteria (coliforms, Pseudomonas,
Aeromonas) has been studied for 4-years period during the high and low flow seasons. The study period has been
divided into two phases:

1) May, 2006 to May, 2008 - intensive hydrotechnical construction activity;

2) May, 2008 to now - start of functioning of first hydroelectric power plant Lakatnik and gradual
construction and exploiting of others.

In parallel the important physicochemical parameters of the water have been studied. These parameters are
essential for the structure and activity of the studied microbial communities.

The obtained results showed a significant difference in dynamics of key microbial groups between the two
phases. Although the intensive hydrological fluctuations caused by construction activity during the second phase,
the total microbial count and count of Endo-bacteria varied less and decreased downstream. The change of
running water regime with static improves the self-purification capacity of studied river sector.

Todorovay., Y. Topalova. 2014. Importance of Main Stream/Tributary interface for nutrient dynamics
and microbial communities in upper river subcatchment. Annual Research & Review in Biology, 4 (2):
399-411.

Pe3iome:

llean: 3HaueHHMETO HA BJIMBAHETO HAa NMPUTOLM 3a JUHAMHUKATa HAa OUOTEHHUTE eJleMEeHTH U MUKPOGHHUTE
CbOOLIECTBA B [JIABHUS pPeyeH KaHaJl € U3C/Ie[JBaHO B TOPHOTO nopeune Ha peka Uckbp (Bbarapus).

MeTonosiorus: aykTyanuruTe Ha GU3NKOXUMUYHUTE TapaMeTPH, GUOTeHUTe, 061U OPOM MUKPOOPraHU3MH,
KOJINYEeCTBOTO Ha OJIMTOTPOPHUTE U KOJIOPOPMHUTE GAKTEPUU B OCHOBHOTO PEYHO TEYeHHE U MPUTOLUTE ca
npoc/efieH! Ce30HHO 110 CTaHJApTHU MeTOAU B Ma/I'bK IPOCTPaHCTBeH Mauab (<2 km).

Pesynratu: KoHueHTpauuute Ha P-PO4 BBB BoAUTe Ha OCHOBHATA peKka U INPUTOLUTE ca MO-BUCOKH Ipe3
crypeHuTe ce3oHU (Mexay 0.14 + 0.53 mg/L) B cpaBHeHHE ChC CTOMHOCTUTE, yCTAHOBEHU IIpe3 IPYTUTE CE30HH.
Kosm4ecTBOTO Ha HUTPATHUS a30T B MPUTOLUTE MMOKAa3Ba CTATUCTHYECKH 3HAYMMa PasJiMKa B CPaBHEHHE C
KOHLIEHTpalMsATa B OCHOBHOTO PEYHO TeYeHHe Tpeau BJIMBAHETO, HO He U cyief Hero. [[0Jo06HU pa3/iuKu ce
Ha6J/I0AaBaT U NP HUTPUTHATA AWMHAMHKA, BBIPEKH Ye Ta3u a30THa ¢opMa e mo-caabo MmpeAcTaBeHa B
n3c/eBaHUTe BoJU. KOHIleHTpalMyTe Ha aMOHHEBUS a30T ca B franasoHa oT 0.03-0.6 mg/L B oCHOBHUSA peveH
kanas1 ¥ 0.15-1 mg/L B npuTonuTe. HAMa cTaTUCTUYECKH 3HAYMMHU PA3/IMKH B IPOCTPAHCTBOTO, HO CE30HHHUTE
npoduin NoKa3BaT pas3/jMKaTa B KOHLEHTPAaLUUTEe HA aMOHUEBU HOHU IIpe3 eceHTa.

3ak/oueHue: PeBy'JITaTI/ITe IIOKa3BaT, 4ye e(1)eKT'bT Ha MIPpUTOLUTE € MMO-3HAYWTEJIEH IIpe3 €eCeHTa U 3uMarTa.
KauecTBOoTO Ha BOJlaTa B M3CJ/ieABAHATA 30HA € HApYIIE€HO Npe3 Te3U CE30HU U CbABPKAHHUETO HAa CYCIIEHAWPAHU
TBBPAH BelleCTBa, (I)OC(l)Op, aMOHHEBU HOHU U MI/IKpO6I/IOJIOFI/I'~[HI/ITe IIOKa3aTeJIk 3a (beKaJIHO 3aMbpCdABaHE
MOXe aa 6'bﬂe YBEJIMYE€HO 40 KPUTHUYHO 3HAYE€HHUE B 06EKTH C MO-TOJIIMO AdHTPOIIOT€HHO BBBAeﬁCTBHe.

Abstract:

Aims: A significance of tributary confluence for dynamics of nutrients and microbial communities in main river
channel was studied in the Iskar River upper subcatchment (Bulgaria).

Methodology: The fluctuations of physicochemical parameters, nutrients, abundance of total bacteria,
oligotrophes and coliforms in main stream and tributary were estimated seasonally by standard methods in
small spatial scale (<2 km).

Results: The P-PO4 concentrations in river and tributary waters were higher in cold seasons (between 0.14+0.53
mg/L) compared to values observed in the other seasons. The quantity of nitrate nitrogen in tributary waters
showed a statistically significant difference in comparison with the concentration in site upstream from the
inflow but not in the site downstream from the inflow. Similar differences were observed in the nitrite dynamics
even though this nitrogen form was less abundant. Ammonium nitrogen concentrations were generally in the
range 0.03-0.6 mg/L in main stream waters and 0.15-1 mg/L in tributary waters. There were not statistically
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significant differences among sites but the seasonal profiles indicated the difference in ammonium
concentrations during the autumn.

Conclusion: The results showed that tributary effect is more significant during the autumn and winter. The water
quality of study area was disturbed in these seasons and the content of total suspended solids, phosphorus,
ammonium and bacterial indicators for fecal contamination might be increased to a critical significance in sites
with higher anthropogenic impact.

B.III. HayuHu ny6aukayuu 8 cneyua/au3upaHu MexcdyHapooHuU chucaHusi, pedhepupanu e dpyau 6a3u

17.

18.

JaHHU

Todorova Y., M. Kirilova, R. Dimkov, Y. Topalova. 2012. The comparison of amaranth decolorization
ability for two types of biological consortia. Journal of Life Sciences, 6: 454-459.

Pe3ome: /IBa Tuma GUOJIOTMYHM KOHCOPLMYMH - peasiHa aKTHUBHA yTalkKa W JIabOpaTOpPHO ajanTUpaH
KOHCOPLIUYM Ca UMOGUJIM3UPAHU B KPHUOTEJIOBE OT MOJIMETU/IEH OKCU/. M3c/ieiBaH e TeXHUST NOTEeHLHA J1a
00e31BETAT aHUOHHOTO a30-0arpuWjio amMapaHT B OUOQUATPU C NEPUOJUYEH pPeXUM Ha pabora. [lpu
HapacTBalja KOHIeHTpanus Ha aso 6arpusorto (20 mgL?, 25 mgL?l, 30 mglL1) 6uodunrpure noaabpxar
cpennHa ckopoct oT 30,32 + 25,78 ml h't u 13,76 + 8,33 ml h'!, choTBeTHO 32 UMOGUIM3UPAHU aJANTHPAHU
koHcopuuyMmu (AC) u akTHUBHaA yTaiika (AS). AC-6MoGUATBPBT AOCTUrA 061lla CKOPOCT Ha 00e3LBeTsIBaHE OT
0.211 + 0.14 mg mL-th-! u edpexTUBHOCT Ha 06e31BeTsABaHe 0T 60.28 + 32.42%. CpesHUTE CTOMHOCTH 33 0011[aTa
CKOPOCT Ha 06e31BeTsIBaHe U epeKTUBHOCTTA Ha AS-61oduiThpa ca cboTBeTHO 0.249 + 0.16 mg mL-th-1 1 82.48
*14.41%. CuctemMaTa c UMOOHJIN3UPaHaA aKTUBHA yTalKa MMa I10-CTabM/IHA AUHAMUKA Ha IPOIleca ¥ 0-BUCOKa
TOJIEPAaHTHOCT K'bM IIOKOBOTO I10/[JaBaHe Ha a30-0arpujoTo B 'bPBHUSA eTal Ha npoueca. UMoOGUIN3UPaHUAT
aJlalTHPaH KOHCOPLMYM HMa A06pa CIOCOGHOCT 3a aJleKBaTeH OTTOBOP PH 0-BUCOKH KOHIIEHTpaL MK Ha a30-
6arpuJa ¥ 1o-MHTEH3UBHO HaTOBAapBaHe.

Abstract: The two types of biological consortia—real activated sludge and laboratory adapted consortium were
immobilized in polyethylene oxide cryogels. Their potential to decolorize the anionic azo dye amaranth in
sequencing batch biofilters was studied. At a growing concentration of azo dye (20 mg-L-1, 25 mg-L-1, 30 mg-L1)
the biofilters had a mean feeding rate of 30.32 + 25.78 mL-h? and 13.76 + 8.33 mL-h, respectively for
immobilized adapted consortia (AC) and activated sludge (AS). The AC-biofilter reached an overall
decolorization rate of 0.211 * 0.14 mg dye-mL-1-h-1 and a decolorization effectiveness of 60.28 + 32.42%. In
contrast, the mean values for overall decolorization rate and effectiveness in AS-biofilter were 0.249 + 0.16 mg
dye-mL-1-h! and 82.48 + 14.41%. The system with immobilized activated sludge had more stable process
dynamics and higher tolerance to shock azo dye loading in the first stage of the process. The immobilized adapted
consortium presented a good ability to adequate response at higher azo dye concentrations and loading.

Todorova Y., L. Yotinov, St. Lincheva, Y. Topalova. 2015. A large-scale identification of sediment-
associated risks of contamination with heavy metals and organics: indicators and algorithms. Journal
of Water Resource and Protection, 7: 101-110, doi: 10.4236/jwarp.2015.72008.

Pe3ome: KaTo mocpefHUIIM B KJIIOUOBHTE IMpOLeCH Ha 6uoTpaHchopMalus, KOMIJIEKCHUTE €eH3WMHU
aKTUBHOCTH (M3MePEHU KaTo 0610 eKCTpaleayjapHa U BbTPEKIETbYHA aKTUBHOCT) UMAT BUCOK MOTEHIHAJ
Jla 6'bJjaT M3MOJI3BAaHU KAaTO HAAEXKJHHU WHAWKATOPHU NPU UJeHTHUIMpAaHe HAa PUCKA B CUJIHO 3aM'bPCEHHU
CeIUMEHTH C OPTaHUYHM BellecTBA U TeXKHU MeTasu. /[Be eH3MMHM aKTUBHOCTH - 06lla AexuAporeHasHa
aktuBHOCT (TTC-DHA) u unzaekc Ha ¢pocdaTtasHa akTuBHOCT (PAI) ca u3MepeHU Upes U3M0J3BaHE HA METOAUTE
C TeTpa3oJMeB XJOpUJ U p-HUTpodpeHUn docdaT B 3aMbpCceHU CeJUMEHTU OT CPeJHOTO TedeHHe Ha peka
Uckbp. EKONIOrMYHOTO ChCTOSIHUE HAa PEYHUS CEKTOP € CUJIHO NIOBJIMSIHO OT 3aM'bPCsIBaHE C pa3J/IMueH IPOU3X0/
W OT HHTEeH3WBHAaTa XWJADPOTEXHHYeCKa JeHWHOCT 3a usrpaxzaaHe Ha 9 wanku BEL. IlpomanHaTta Ha
XUJPOJIOTUYHUSA peKUM e GaKTop 3a UHTEH3MBHO HAaTpyINBaHe Ha YyTalKU U KOHLEHTPpUPaHe Ha 3aM'bpPCUTEIN
B palioHa Ha KackaJZjaTa ocobeHo B 3aBUpeHUTe yyacTblU. JlanHUTe 3a TTC-DHA u PAI ce cpaBHABaT ¢ 061ius
O6poil Ha KyJTUBHpPyeMHUTe OaKTepHUH B CeJUMEHTHUTEe U KOHLleHTpALMATA Ha 3aMbpCUTeUTe. Pe3yaTtaTuTe
[I0Ka3BaT, 4Ye eH3UMHHUTE aKTUBHOCTH KOPEJMpaT NOJI0XKUTETHO C 6aKTepUaJHOTO 06U/INe B CEUMEHTUTE U
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CbABPXKaHHUETO Ha OPraHWYHU BelleCTBa U OTPULATE/IHO C KOHOEHTPAUATA HAa KCEeHOOHUOTUYHHU 3aM’BbPCUTEJIU
(TB)KKI/I MeTaJII/I). ToBa YTBBbpPXK/JaBa IIOTE€HIHWaJla HA €eH3WMOJIOTUYHWUTE HWHAHWUKATOPU 3a OLEeHKa Ha
CaMOIIPEYUCTBATE/JTHUA KallaUTEeT Ha €KOCHUCTEeMUTEe W 3a pPaHHa I/I,E[eHTI/I(l)I/IKaLU/IH Ha CBBbpP3aHHUTE CbC
CeJUMEHTHUTE PHUCKOBE OT KOM6I/IHI/IpaHO 3aM'bpCABaHeE. HOJIy‘{EHI/ITe KOpeJIaTUBHU BPB3KHU IMO3BOJIABAT
HN3BEXKJAHETO HAa MATEMATHUYE€CKHUTE aJITOPUTMHU 3a KOHTPOJI U YIIpABJIEHHWE HA NPOLECUTE B TEXHOJIOTUYIHO
INOBJIMAAHATA XUAPOEKOCHCTEMaA.

Abstract: As mediators in key biotransformation processes, the complex enzyme activities (measured as a total
of extracellular and intracellular activity on sub-organism, organism and supra-organism level) have a high
potential to be used as reliable indicators for risk identification in co-contaminated sediments with organics and
heavy metals. Two enzyme activities—dehydrogenase activity (TTC-DHA) and phosphatase activity index (PAI)
were measured by use of methods with tetrazolium chloride and p-nitrophenyl phosphate in polluted sediments
of Middle Iskar River part, Bulgaria. The environmental state of river sector has been strongly influenced by the
organics, nutrients, xenobiotics pollutants and by the intensive hydrotechnical activity for construction of 9
micro-hydro power plants. The change of hydrological regime was a factor for intensive sediment accumulation
and concentration of pollutants in the area of the cascade. Data for total activities of dehydrogenases and
phosphatases in sediments were compared with total count of culturable sediment bacteria and pollutants
concentrations. The results showed that the enzyme activities correlated positively with bacterial abundance in
sediments and organics content in sediments and negatively with concentrations of xenobiotic pollutants (heavy
metals). This approves a high potential of enzyme indicators for regulation of ecosystem self-purification
capacity and for early assessment of sediment-associated risks of co-contamination. The correlative relations
allow dividing the mathematical algorithms for control and management of processes in technologically
influenced hydroecosystem.

B.1V. HayyHu ny6aukayuu 8 6's/12apcKu Hay4yHu cnucaHus 6e3 SJR u IF

19.

20.

I'epBaHoB /I, . Tonanosa, K. Togoposa, JI. Kengepos. 2005. U3MeHeHMs BbB BOJHOTO KadeCTBO Ha
peka Uckbp B pe3yaTaT oT HaBoJHeHUsTa npe3 2005 roa. Eko/102u4HO UH}CeHepcmaeo U ona3eaHe Ha
okosiHama cpeda, 3-4: 76-84.

Pe3lome: Hacrosimata cTaTusi e 4acT OT KOMILIEKCHO IpOy4YBaHe W LeJHU Ja NPOJOCTaBU JaHHU 3a
MPOCTPAHCTBEHUTE H3MeHEHUS B XUMHUYHUTE NapaMeTpu U MUKPOOHUTe ChoOIIecTBa B peka Hckbp.
[Ipoy4yBaHeTO e NpPOBeEHO B CPEHOTO MOpeure Ha pekaTa. B3auMoOTHOIIeHUsITa MeXy NOBBbPXHOCTHUTE
BOJM, XMNOPeHHUTe BOJU U CEeAUMEHTHUTE ca M3CJeJBaHMU Ipe3 JBa Ce30HA, CbOTBETHO INpEAU U CJej
HaBogHeHusTa npe3 2005 r. KoHuenTpauusita Ha GUoreHd, GU3MKO-XUMUYHUTE U MHUKPOOHOJIOTUYHHUTE
napaMeTpH ca npocJejieHu. /laHHUTe MO0Ka3BaT HAJMYHUETO HA AUHAMUYHY IPOMEHH B GUOTEHHUTE eJIEMEHTH,
CyCHeHJUpaHUTe TBbP/U BellleCTBA U MUKPOGHUTE ChOGIIECTBA B PE3YJITAT Ha HABO/IHEHUSTA.

Abstract: The following paper is a part of the complex study and intends to provide the background for
explaining spatial values characteristics of chemical parameters and microbial communities in the Iskar River.
The study has been conducted in the medial part of the river. Relationships among stream surface water, sub-
stream hyporheic water and sediments were examined in two seasons (respectively before and after flood
events). Nutrient concentrations, physico-chemical and microbial parameters have been measured. These
investigations indicated the presence of dynamic changes of nutrients, suspended solids and microbial
community as a result of the flood events.

Junuesa Cr., H. Topoposa, JI. Kengepos, A. TomasoBa. 2012. OueHka Ha HpevyuCTBaTeJHUS
noTeHuuan Ha peka Uckbp B palioHa Ha kackazata MmuHu BEL] ,CpeneH HUckbp” npes nposeTHOTO
nbaHoBoAuve Ha 2010/2011 r. EKo102u4HO UHX}ceHepcmao U onaseaHe Ha oko/iHama cpeda, 1: 26-34.

Pe3siome: [IpoekTbT "Kackaga CpezneH Mckbp" MMa 3a uen ga ce usrpagat 9 manku BEL Ha peka Uckbp B
ydacTbKa [IpokonaHuk - ['abpoBHuLA. TO3M pedeH CEKTOP e aHTPOIOreHHO CHUJIHO MOBJIMSH OT pas/IMYHHU
3aMbpCABaHUA C OPTAaHUYHU U KCEHOOMOTUYHM 3aMbpcUTeNU. Te3u uscieiBaHusA ca HACOUEHU K'bM OLleHKa Ha
MPOMEHUTE, HaCT'bIIBAIU B MUKPOGHHUTE ChOOLIeCTBa (OLleHEHHU [0 NMOKa3aTeJuTe - aepo6HU XeTepoTpodH,
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EHJi0 6aKTepyuu) ¥ B JHUHAMHUKATa Ha XUJPOXUMHUYHUTE NOKa3aTeau (HUTPUTH, HUTPATU U aMOHHUEBH HOHY,
pa3TBOPEHH, CYCIEHAUPAHU TBBPJHU BelecTBa U 06110 cyxo Terso, pocdaTy, XI1K) B NOBBPXHOCTHUTE BOAU
npe3 Ce30HM Ha M'bjHOBoAMe. [losyyeHUTe pe3yaTaTH e G'bJAT H3MOJ3BAaHM 33 OLlEeHKA Ha TOBAa Kak
u3rpaxjaHeto Ha Majku BEIl Binsie BBbpXy CKOpPOCTTa Ha CaMOIpPeEYHMCTBaHE M KauyeCTBOTO Ha BOJaTa.
[IpoBefieHNTe HHTEH3UBHU IPOYyYBaHUsS MOHUTOpPUpAT XapMOHUYHOTO BKJ/IOYBaHE Ha WHOBATHUBHUTE
TEXHOJIOTUYHHU ChOPBKEHUs B OKOJIHATa cpea. [losiyueHUTe pe3yTaTy IOKAa3BaT HAJIMUMETO Ha CTaOU/IHA U
aJlalTUBHA CAMOINPEYUCTBATEIHA CHOCOGHOCT HAa yYyacTbKa OT peKaTa.

Abstract: The project “Middle Iskar” Cascade has been aimed to create 9-mini hydroelectric power plants run-
of Iskar River in section Prokopanik - Gabrovnitsa. This river sector is anthropogenically strong effected with
various pollutants (organic and xenobiotic). These studies have been aimed to evaluate the changes occurring in
microbial communities (aerobic heterotrophic microorganisms, Endo bacteria) and hydrochemical indicators
(nitrites, nitrates and ammonium, dissolved, suspended solids and total dry weight, phosphates, COD) of surface
water during high flow seasons. The obtained results going to be used for assess how building of mini
hydroelectric power plants affect the rate of selfpurification processes and water quality. Dynamic monitoring
studies have been checking for the harmonious incorporation of innovative business facilities in the
environment. The obtained results showed presence of a stable and adaptive self-purification capacity of the
river section.

Schneider 1., M. Ducheva, 1. Yotinov, Y. Todorova, Y. Topalova, E. Daskalova, V. Stefanova. 2016. Effect
of mazut on structural and functional indicators of activated sludge in Sofia Wastewater Treatment
Plant "Kubratovo". Ecological Engineering and Environment Protection, VII: 27-35.

Pe3ome: HacrosimeTo uscienBaHe mnpociefasBa epeKThT oT HaBiauszaHeTo Ha 30 ToHa MmasyT B CIICOB
,KybpaToBo” BBPXy CTPYKTypHUTE W OGYHKLMOHAJTHM XapaKTepPUCTHKHM Ha aKTUBHaTa yTaiika (AY).
[lokasaTesnnTe o6eMeH HMHJEKC Ha yTallkaTa U ¢uJaMeHTeH HHJEKC 0sXa aHaJU3UpaHU MHapasesHo C
MHUKPOCKOIICKHS KOHTPOJI C LieJl /ja ce YCTaHOBY UMa JIU iepopMalMy B CTpyKTypaTa Ha AY. CyMapHaTa aepo6Ha
JlexuJiporeHasHa akTUBHOCT Oe U3CJie/iBaHa, 3a /ia ce olpeJiesiv Jaly MeTaboJIMTHAaTa aKTUBHOCT Ha yTalKaTa
e nHxubupaHa. [Ipobute 6s1xa B3eTH OT aepobHATa 30Ha Ha 6uobGaceiiHa. [losiyueHUTe AaHHU MOKa3BaT, ye
cTpykTypara Ha AY e gedopmupaHa, a JebopMalysTa e OT THIIA HA pa3OyxHaJaTa yTaWKa, T.K. 00EMHUSAT
uHAekc e Hag 150 ml/g. Ot gaHHuTe 32 PuramMmenTHHA UHAEKC (Hag 1.107 pm/mg) ce ycTaHOBSIBA, Ye € HaIULe
dunaMeHTO3HO pa3byxBaHe. [IpoBefileHUAT KOpeJlallMOHHEH aHa/IM3 U KopeJallMOHHUTEe KoeQUIMEeHTH MeXAy
JBaTa UHJAEKCa U MexAy K/a4doBUTe xuUMUYHM nokasaTesu (BIIKs/XIIK u BbriaeBofopfeH HHAEKC 3a
HepTONPOAYKTH) NOKA3BaT, 4e JepopMalnuuTe B CTPYKTypaTa Ha OGMOJIOTUYHATA CUCTEMA Ce ONpesesAT Io-
3HAYMMO OT KOHIeHTpaLMATa Ha TOKCUYHHUS 3aM'bPCUTEN U B 10-HHUCKA CTEINEH OT MO-HUCKUSI IPOLeHTEH A
Ha 6MopasrpajuMara opraHuka. ['bpBoHadYaTHUAT edeKT Ha Ma3yTa BbpPXy CTPYKTypaTa Ha AY e CBBp3aH C
n34e3BaHe Ha poTHdepuTe U HeMaToguTe. O6IAaTa YUCIEHOCT HA OPTraHU3MUTE OT MUKpPO- U MeTadayHaTa
6emre 2,86.10° ind./l Ha wiecTUAT AeH caef HABJIW3aHETO HA Ma3yTa U ce moBuiM Ao 8,77.106 ind./l npes
caeABallya UscaeBaH nepuos (ot 12 fo 25 fgeH cies nosBaTa Ha pUCKOBOTO cboUTHe). OCBeH TOBa Ipe3 TO3HU
nepuo/, 6e oT4eTeHa U NosiBaTa Ha poTudepyu U HEMATO/H, KOETO SICHO N0Ka3a NoA00psiBaHe Ha YCJA0BUATA B
6uobaceiiHa M CHWXKaBaHe Ha HeraTUBHUS edeKT Bbpxy AY. /[laHHUTe 3a cyMapHaTa JexujporeHasHa
aKTUBHOCT II0Ka3BaT, Ye Ha LIECTUAT JieH CJIeJ, HaBJM3aHEeTO Ha Ma3yTa, aKTUBHATA yTallKa e UHXMOHUpaHa U
aktuBHOcTTa U (0,75.104 uMH*/min.mgPr) ce cHMkaBa ABa MbTH COPSIMO JAAHHUTE NPEJN HACT'HIIBAHETO Ha
puckoBaTa cutyauus (1,34.10-* uMH*/min.mgPr). Bbnpeku yctaHoBeHUTe AedopMalvu Npe3 U3cjelBaHUs
nepuoj Mexxay 12 v 25 ieH OoT HacThbIIBaHe Ha pMCKOBaTa CUTYyalys ce yCTAaHOBsIBA I'b/JIHO B'b3CTAHOBSIBAHE Ha
aKTUBHOCTTA Ha CyMapHaTa aepo6Ha Jexuzporenasa (2,16.10-4 uyMH+/min.mgPr).

Abstract: The effect of inflow of 30 t mazut in Sofia Wastewater Treatment Plant (WWTP) “Kubratovo” on
structural and functional parameters of activated sludge was investigated in this paper. Sludge volume index and
filamentous index were analyzed in parallel with microscopic examination of activated sludge (AS) with a goal
to ascertain eventual deformations in its structure. The metabolic activity of the biological system was
investigated by measurement of the total aerobic dehydrogenase activity. The samples were taken from the
aeration zone in biobasin. The obtained data show that the activated sludge structure was deformed. A bulking
activated sludge was ascertained because the sludge volume index was higher than 150 ml/g. The filamentous
index was over 1.107um/mg, which was an indicator for a filamentous bulking. The used correlation analysis and
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the obtained correlation coefficients among these two indexes and the key chemical indicators (BODs/COD and
hydrocarbon index of petroleum products) showed that the structural deformations are due to the concentration
of toxic pollutant and in less degree to the lower percentage of biodegradable organics. The initial effect of mazut
on activated sludge structure was also related with disappearance of rotifers and nematodes. The total density
of organisms from micro- and metafauna was 2,86.10¢ ind./L on the 6th day after mazut inflow and it increased
to 8,77.10¢ ind./L during the next studied period (from the 12th to the 25th day after the shock load with mazut).
Also, appearance of rotifers and nematodes during this period clearly showed the improvement of the conditions
in the aeration tank and decrease of negative effect on the activated sludge. The aerobic dehydrogenase activity
was two times lower on the 6th day after shock load with mazut (0,75.10-* uMH*/min.mgPr) in comparison to
data before risk event (control situation: 1,34.10-* pMH*/min.mg Pr) which was an indicator for inhibition of
activated sludge on a functional level. Although the registered deformations, a full recovery of aerobic
dehydrogenase activity (2,16.10-* uMH*/min.mg Pr) was established during the period from the 12th to the 25th
day after shock load with mazut.

Todorova Y., I. Yotinov, St. Lincheva, Y. Topalova. 2016. Heavy metals impact on sediment microbial
communities in river-dam sequence of small hydropower plant cascade. Bulgarian Journal of Soil
Science, 1(1): 51-63.

Pe3ome: TexxkuTe MeTaau ca LIMPOKO PasNpOCTPAHEHU 3aM’bPCUTE/M ChC 3HAUYUTEJEH PUCK 33 OKOJIHATA
cpeaa, ’b/DKALY Ce Ha BUCOKA TOKCUYHOCT U SICHA TEH/IEHIMs 32 HaTPylBaHe B PA3JIMYHU MaTPHUIH - IOYBH,
ceguMeHTH, 6MoTH. OCHOBHaTa IieJl Ha M3C/JAe[BAaHETO € Jia Ce HalpaBH OlleHKa Ha Bb3JEeHCTBUETO Ha
3aM'bPCSIBAHETO C TEXKKU METAIM BbPXY KJIUYOBU CTPYKTYPHU U GYHKLMOHAJIHM NapaMeTpy Ha MUKPOGHUTE
CbOOLIeCTBA B CEJUMEHTH OT I0C/IeL0BAaTEJTHOCTTA PeYHHU - 3aBUPEHH y4acT'bLM B KackajgaTa oT Manky BEI]
»,CpeneH Uckbp"“. CbabpkaHUETO Ha Texku MeTanu (As, Cd, Cu, Hg, Pb, Zn) e usmepeHo npes neTHUTe Mecely
Ha 2012,2013 u 2014 r. OueHkKaTa Ha Ka4eCTBOTO Ha YHKTOBETE 3a MPOGOB3eMaHEe U 3aM'bPCSBAHETO C TEXKKHU
MeTaJly € U3BbPILEHa C IOMOIITA Ha e[JMH UHTEerpyupaH UHEKC - MHekc Ha HaToBapBaHe (Pollution Load Index
- PLI), xo#iTo e cpaBHeH c 061us 6pOH MUKPOOPTraHMW3MU U 6posi KOMMPOPMHHU GAKTEPHUH, CHILO U C ObIIaTa
JleXUIporeHasHa aKTUBHOCT U MHJeKca Ha pocdaTasHa akTUBHOCT. OLleHKaTa Ha 3aM'bpPCABAHETO C TEXKHU
MeTa/Id B IOCJIEe0BATESHOCTTA pevyeH-3aBUPeH y4YacT'bK MOKa3Ba MO-BUCOKU KOHLEHTPALUH HAa METAJIU U
BHUCOKH CTOMHOCTH Ha PLI B e3epHUTE J'bHHY Hac/1ary. [Ipy HUCKO HUBO Ha 3aMbpPCSIBaHE B PpEYHUTE YYACTBLY,
CTPYKTYpHHUTe U OYHKLUMOHAJHUTE MHUKPOOHM IapaMeTpu peardpaT Ha JIOKaJHUTe BapHallUU B
KOHLIEHTpaLUsATa Ha TEXKHU MeTaJlH, a MeX/y IPOMeH/IMBUTE ChIleCTBYyBa rojisiMa OTpULiaTeHa Kopeaanus (r
=-0,8 + -0,9). Ho B 3aBupsAIBaHUATA, MUKPOOHHUTE CHOOLIECTBA Ca MO-YCTOHYMBHU KbM TE€3U 3aM’bPCUTENH, a
CTPYKTYPHUTE NTapaMeTpH pearupaT KOHCEPBATHUBHO C J/bJITO PeaKIIMOHHO BpeMe. EH3UMHUTE aKTUBHOCTH ca
M0-alalTUBHA W YYBCTBUTEJHU IIOKa3aTeJd 3a pa3JUYHUTe HUBA Ha Bb3JeCTBUE B TO3U Ciydai.
AKTHBHOCTHTE Ha KOMILIEKCHaTa ¢ocdaTasa U AexuAporeHasa UMaT BUCOK NOTeHIMaJ Jja 6'bAAT U3M10I3BaHU
KaTO HaJeXJHU MapaMeTpPH 332 TOYHA OlleHKAa Ha KCEHOGMOTHUYHOTO 3aMbpCsIBAHE B CeIMMEHTH B CJI0XKHU
€KOJIOTUYHU CUTYalluH C KyMyJIaTUBHU Bb3/leACTBUS.

Abstract: Heavy metals are widespread pollutants with significant environment risk due to high toxicity and
clear tendency for accumulation in different matrices - soils, sediments, biota. The main research objective of
this work is to assess the impact of heavy metal pollution on key structural and functional parameters of
microbial communities in sediments of river-dam sequence of small hydropower cascade Middle Iskar, Bulgaria.
The content of heavy metals (As, Cd, Cu, Hg, Pb, Zn) was measured during the low water summer periods of 2012,
2013 and 2014. The evaluation of site quality and heavy metal pollution was done by use of one integrated index
- Pollution Load Index and it was compared to total count of sediment microbiota and count of coliform bacteria,
also with total dehydrogenase activity and index of phosphatase activity. The assessment of heavy metal
pollution in river-dam sequence of cascade indicates the higher metal concentrations and high Pollution Load
Index in dam sediments. At low level of pollution in river sites, the both structural and functional microbial
parameters react to local variations of heavy metal concentrations and high negative correlation (r=-0.8+-0.9)
exists between variables. But in dam sites, the microbial community is more resistant to pollution and structural
parameters react conservatively with long reaction time. The enzyme activities are more adaptive and sensitive
indicators for different level of environmental impact in this case. The complex phosphatase and dehydrogenase
activities have a high potential to be used as reliable parameters for precise assessment of hazardous sediment
pollution in complicated ecological situations with cumulative impacts.

Todorova Y., . Yotinov, D. Todorova, Y. Topalova. 2017. Sediment Microbial Community Profile in
Upper Part of Iskar River. Ecological Engineering and Environment Protection, IX (Supp1): 7-15.
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Pe3some: Pexka Vckbp U eIHOMMEHHMAT SI30BUP Ca BOJOU3TOYHULIUTE B bBhbiarapus ¢ HaH-TOIIMO
HKOHOMHYECKO M COIMAIHO 3HaYeHHE 3apaji poJIsiTa UM B TUTEHHOTO BoZoCHa6AsiBaHe Ha rpaj Codus. B ToBa
u3cienBaHe, OKyChT € MOCTAaBEH BbhPXY CEJUMEHTHUTE MUKPOOHH CHOBIIECTBA OT TOPHOTO MOPEYHE Ha peKa
Hckbp KaTo QYHKLMOHAIHO pa3HOOOpasue, MPSIKO 0GBBP3aHO C peaM3UpPaHeTO HAa OCHOBHHUTE MPOLECH Ha
CaMOIpeYUCTBaHe U KaTO PUCKOB paKTop 3a popMHUpaHe KA4eCTBOTO Ha BoJaTa. MUKpPOGHHUTe ChOOLIECTBA B
CEeIMMEHTHUTE U CBbP3aHaTa C TAX UHTEH3WBHA MeTab0JIMTHA aKTUBHOCT UI'PAasiT OCHOBHA POJisi B €KOJIOTUATA
M MeTabo/iM3Ma Ha peYHHTE eKoCcUCTeMH. ODYHKIMOHAJHUAT NpPoPUI Ha CeIUMEHTHHUTE MHKPOOHU
CbOOIIeCTBA € HW3Cje[BaH JBYKpPAaTHO 3a Iepuoj OT 8 roauHu. [losiydeHHUTe pesysTaTd I[OKa3BaT, 4e
MUKpPOOHUTE TpPyNH, ydacTBalld B TpaHcPopManusiTa Ha OpraHuKaTa M CHeqUPUYHUTE HHIAUKATOPH
(6akTepuu oT p. Pseudomonas v KoaupopMHu) UMAT MO-BUCOKU KOJMYECTBEHH NapaMeTpH B C€JUMEHTUTE B
HeInocpe/ICTBeHa 6JIM30CT /10 3aycTBaHeTo Ha [ICOB CamMokoB. JlaHHUTE 33 OTJIMYHOTO €KOJIOTUYHO U XUMHUYHO
CbCTOSIHME Ha PEYHHsI CEKTODP MOTBBPKJABaT, Ye Bb3JeHCTBUETO Ha MPepaGoTEeHUTE OTNAAbUYHHU BOJAU € B
paMKUTe Ha CaMOIpeYHCTBAaTEJNHHs KalallUTeT Ha €KOCUCTeMaTa M He OKa3Ba 3HAUYMTEJHO BJIHSHHE Ha
KayeCcTBOTO Ha BoguTe. OT CBOsI CTpaHa, B CEJUMEHTHUTE OT peka [lasakapusi, 6aKTepUHUTE OT [[HKbJIA Ha a30Ta
ca MpeJCTaBeHU B JIOCTa MO-BUCOK GpoH. Te3u AaHHU ca CBbpP3aHH ChC 3HAYUTEJHOTO HATOBAapBaHE C a30T,
HUJEHTUOHUIMPAHO B MIPUTOKA, U MPe/ICTABIABAT aJleKBaTeH OTTOBOP Ha MUKPOGHHUTE ChOOIIECTBA KbM TO3U
TUI 3aMbpcsiBaHe. MoJielMpaHeTO Ha €KOCHUCTEMHHsI OTTOBOpP MPH PHUCKOBA CUTYallds Ha HaTOBapBaHe C
GUOreHH ¥ OpraHuKa MOTBbPK/AaBa BUCOKHUS KallallUTET 3a CaMONpPeYMCTBaHe Ha peKka Mckbp. 3HaueHUETO Ha
W3c/eBaHus BOA0CO0D 3a popMHUpaHe Ha KaueCTBOTO Ha BoJiaTa B I30BUP MUCKBD U INTEPATYPHUTE JAHHU 34
OYHKIMATA Ha CeJUMEHTHTE KaTo Jerno 3a KoJM(POpPMH B JPYrd PEeKH HajlaraT pasimupsiBaHETO Ha
ChlIeCTBYBalllaTa MporpaMa 3a MOHUTOPHUHT C peryJispHa olieHKa Ha KOJIMPOPMHUTE GaKTEPUH B CE/JUMEHTUTE
Ha eKoCHCTeMaTa.

Abstract: Iskar River and its reservoir are the water sources in Bulgaria with the most important economical
and social meaning because of their role for drinking water supply of Sofia. In this study, we focus on the
sediment microbial community in upper part of Iskar River subcatchment as functional diversity related to main
self-purification processes and as a risk factor for water quality. Microbial communities in freshwater sediments
and their associated metabolic activity have fundamental role in ecology and metabolism of river ecosystems.
The functional profile of sediment microbial communities was studied over a period of 8 years. The obtained
results show that the microbial groups participating in organic carbon transformation and specific indicators
(bacteria from g. Pseudomonas and coliforms) have higher quantitative parameters in sediments near to
discharge of WWTP Samokov. The data for high ecological and chemical state of river sector confirm that the
impact of WWTP discharge is in the frames of self-purification capacity of ecosystem and do not disturb
significantly the water quality. In sediments of Palakaria River, the bacteria from nitrogen cycle are detected in
permanently high number. These data are related to significant nitrogen loading identified in the river and
present an adequate response of microbial community structure to this type of disturbance. The modeling of
ecosystem response to risk situation of overloading with nutrients and organics confirms the high
selfpurification capacity of Iskar River. The importance of studied subcatchment for formation of water quality
in Iskar Reservoir and literature data for sediment function as depot for coliforms in other rivers enforces the
extension of existing monitoring program with regular assessment of this indicator in the sediment component
of the ecosystem.

Yotinov I, Y. Todorova, L. Kenderov, Y. Topalova. 2017. Assessment of Contamination with
Opportunistic Pathogenic Bacteria from Family Enterobacteriaceae in Sediments of Iskar River.
Ecological Engineering and Environment Protection, IX (Supp 1): 47-55.

Pe3womMe: 3aMbpCABAHETO C OTHAAbYHH BOAU OT HEKaTHO-OUTOB XapaKTep MPeJCTaBJIsIBA CEPUO3EH MPOGIEM
3a BOAHUTE eKocucTeMU. TakbB NPO6JIEM Ce YCTaHOBSIBA U BbB BOJAUTE U CEJUMEHTHUTE Ha p. UCKbp B HEHHOTO
ropHo U cpefHO mnopeure. OT MUKpPOOHOJIOTMYHA [Je[JHA TOYKA WHJAMKATOP 32 TAaKOBa 3aMbpCsBaHe e
HaJIMYMETO HA BUCOKH KOJIMYECTBA YCJIOBHO MAaTOTeHHU MUKPOOPTraHU3Mu oT ceM. Enterobacteriaceae. BaxxHa
0COGEHHOCT €, Y€ OCBEH B'bB BO/IH, K'bJIETO HOPMAaJIHO Te Ce yCTaHOBSIBAT, OJIEMHU KOJIUYECTBA OT Te3U 6AKTEPUU
MOTaT Ja ce aKyMyJMpaT U B ceJuMeHTH. llesTa Ha ToBa H3C/e/BaHe e Ja Ce HampaBU CpaBHEHUEe Ha
3aM'bPCSIBAaHETO C YCJIOBHO NAaTOT€eHHU MUKPOOPraHU3MHu OT ceM. Enterobacteriaceae B ce[UMEHTH OT TOPHOTO
Y cpeJIHOTO nopeyue Ha p. Uckbp. KaTo fonbiiHEHNE K'bM TOBA € HAaIPaBeHO U CPaBHEHHE HA KOJIMYECTBOTO Ha
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eHTepo-0aKTepUUTe C MOKasaTeJuTe 3a KayecTBo Ha BoguTe oT Hapepba H-4 ot 14.09.2012 r. 3a
XapaKTepH3rUpaHe Ha NMOBBbPXHOCTHUTe BoAU. OT pe3ysTaTuTe Gellle yCTAHOBEHO 10-BUCOKO KOJIMYECTBO Ha
eHTepo-6aKTepuu B ceJUMEHTUTe OT CpeJHOTO Nopeure Ha p. Uckbp. ToBa A0 rossiMa cTeneH Moxe Ja ce
06BBbPIKE ChC CUJTHO OTPULIATENHUS ePeKT, KONTO 0Ka3Ba ypOaHU3UPAHUAT paiioH Ha rp. Codus BbpXy pekaTa.
B pailoHa Ha cpefHOTO mopeude Ha p. Mckbp /uncBaT QYHKLUMOHUPALM NpPeYUCTBATEJSHHM CTAHIMHU 3a
OTHAJbYHU BOJH, KOETO MOpaxkJa 3HAuMUTesJeH PUCK OT GUTOBO-peKasHU 3aMbpcsiBaHuUsA. PesyiataTuTe 3a
eHTepo-6akTepuunTe oT ['opeH UCcKBbp CBILO J0Ka3BaT ChLIECTBEHO 3aMbpCABaHe OT peKaJTHO-OUTOB XapaKTep.
KaTto BeposiTHa mpUYMHA MOXKE Jla Ce IMOCOYM HeAOoCTaThbuHO edeKTUBHOTO OyHKUHOHHUpaHe Ha [ICOB
,CaMOKOB”, KaKTO M HeperJiaMeHTHPAaHUTE TOYKOBU HM3TOYHUIM HA 3aM'bpCsBaHe B TO3U padoH. OT apyra
CTpaHa, ca HaJIMIe J0Ka3aTeJCTBa U 32 BUCOKHUA CaMONPeYUCTBATe/IeH NOTEHMaJl Ha peyHaTa eKOCHCTeMa 110
OTHOILIEHHEe Ha OPraHMYHOTO 3aMbpCsABaHEe, KOETO KOCBEHO Ce JJ0Ka3Ba OT Jobpe NpeAcTaBeHUS] MHUKPOOEH
KOHCOPIIMYM Ha aepOOGHUTE XeTepOTPOPHU MUKPOOPraHU3MHU B CeJUMEHTUTE Ha iBAaTa U3CJelBaHU y4acTbKa
Ha p. Mckbp. [Ipy cpaBHEHHETO Ha MHAUKATOPUTEe 3a QpeKaJHO 3aMbpCsABaHe C 00OLIaTa eKOJOrMYHa OlLleHKa,
6s1xa yCTaHOBEHU W3BECTHHU pa3J/iMyusi, 0C0O6eHO0 NpU cTaHIuUTe JlakaTHUK U [I[pokonaHuk.

Abstract: Fecal pollution from municipal wastewater discharges is an extremely serious problem for aquatic
ecosystems. This type of pollution is also found in the waters and sediments of the Iskar River in its upper and
middle valley. From a microbiological point of view, an indicator of such contamination is the presence of high
amounts of opportunistic pathogenic microorganisms of the family Enterobacteriaceae. An important feature is
that, except in the waters where they are normally found, large amounts of these bacteria can also accumulate in
sediments. The purpose of this study is to compare the contamination with opportunistic pathogenic bacteria
from the Enterobacteriaceae in sediments from the upper and middle part of the Iskar River. In addition, a
comparison of the quantity of enterobacteria with the ecological state indicators was made by Regulation N-4 of
14.09.2012 on characterization of surface water. From the results of this study, the higher amounts of entero-
bacteria were found in the sediments from the middle part of the Iskar River. This is largely related to the
strongly negative effect of the urbanized area of Sofia as well as the lack of functioning wastewater treatment
plants in the middle of the Iskar River. The results for entero- bacteria from the Upper Iskar subcatchment, also
demonstrated a significant contamination with fecal character. As a probable reason for this can be the discharge
of Samokov WWTP as well as the unregulated point sources of pollution in this region. On the other hand, there
is also evidence of the high self-purification potential of the river ecosystem, which is indirectly proven by the
well-represented microbial consortium of aerobic heterotrophic microorganisms in the sediments of the two
studied sections of the Iskar River. When comparing fecal pollution indicators with the general environmental
assessment, some differences were identified, especially at Lakatnik and Prokopanik stations.

B.V. HayuHu mpydoge om yuacmus 8 HQUUOHA/IHU U MeXCAYHAPOOHU HaYyYHU (hopyMu, ny6AUKY8aHU
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8 N'6/1eH meKcm

Tonanosa ., U. fAneBa, /[I. [I'bpBaHOB, H. TomopoBa, JI. KengepoB. 2005. KpUTHUYHU TOYKHU B
3aMbpcsiBaHeTO Ha p. Uckbp B ydyacTbka Ha ObJemlata kKackaza “CpeaeH Mckbp” /IIpokonaHUK-
Enuceitna/. Proceeding on 2nd Bulgarian-Austrian Seminar Hydraulic Engineering and Environment, 27-
28 October, Sofia.

Pe3siome: [locTposiBaHETO Ha XUAPOTEXHUYECKU ChOPBKEHHUS HaJlara npeJlIpoeKTHU eKOJIOTUYHU IPOyYBaHHUs,
CBbp3aHU ¢ aKTuBHUTe ¢opmMu Ha OBOC, u3cieABaHUsl IO BpeMe Ha CTeNEHHOTO pa3rpbliaHe Ha
CTPOUTEJICTBOTO U M3I'bJIHEHHE Ha IesieBa MOHUTOPHUHIOBA MporpaMa MNpH peasHaTa eKCIJoaTalus.
HanpaBeHo e npeAnpoeKTHO MpOy4YBaHe B KPUTUYHUTE TOUKHU Ha 3aMbpCsiBaHe Ha MOBBbPXHOCTHATa BOJa,
PEeYHOTO J’/bHO U CEJUMEHTUTE B yUYacTbKa Ha O'bJelaTa kKackaza ,CpeaHu Uckbp”. U3cieiBaHeTO e NpOBeJEHO
[0 OCHOBHU IOKa3aTesd, 3acsraiiyd KauyecTBOTO Ha BOJAUTE U CeAUMEHTHUTE, KaKTO WU eKOJOTHMYHaTa
II'bJIHOLLEHHOCT Ha peYyHHUTe GMOIIEHO3M B MOCOYEHMS y4yacThbK Ha peKkaTa — XUMUYHH, MUKPOOUOJIOTHYHHU U
XUJpoOHooTUYHY, 3a mepuoga 2004 - 2005 roawHa. U3cieaBaHUsTA ca NMPOBEAEHU IPHU IPOJIETHO
I'bJIHOBO/ME (Mal-I0HU) M IPH JIATHO MasoBojve (aBryCT - cenTeMBpH). B xo/ja Ha onjeHKaTa e BKJIIOYEHa U
KpU3HUCHAaTa CUTYyallys Ha HABOJHEHUs U U3JIM3aHe Ha peKaTa 0T KOPUTOTO, ChCTOSJIO ce Mpe3 JaAToTo Ha 2005.
KaTo csiefcTBUe OT TOBa U3MEPEHUTE OKA3aTeU IPU JIITHO MaJIoBOAMe ca 6JIM3KH [10 CTOMHOCTH /10 Te3U PU
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'bJHOBOAMeE. [loslyyeHHUTe pe3ysnTaTH MOKa3BaT, ye B y4yacTbKa Ha pekarta [lpokonmaHuk - EnuceiiHa, mo
MOBEYETO MOKAa3aTeJsd, BOAUTE OTTOBapsAT Ha BTopa KaTeropus. CamMo 1Mo HSIKOWU MOKAa3aTeJd Te ca TpeTa
KaTeropus. B cegumeHTUTEe 06aye ca KOHLIEHTPUPAHU peAuUla ONMAaCHU 3aMBbPCUTENU — TEXKH MeTalIu U
HepTONPOAYKTH, KOUTO Ca MOTEHIMaJeH PUCKOB paKTOp MPHU MbJAHOBOJME, HABOJAHEHUS, CTPOUTENCTBO U
Jpyry Nof06HU CbOUTHUA. MaKpO3006EHTOCHUTE 1JeHO3U TIPHU ecTeCTBEHH YCJOBUSA KaTeropusuparT ydacTbka
kato Ill-Ta kaTeropus (a-me3ocanpo6us). B ciiyyas Ha pecycrieHipaHe Ha CeJUMEHTUTE, 06aye yCJOBUSTA Ha
PEYHOTO ABHO Ce BJIOLIABAT U AOCTUraT A0 IV KaTeropus, KOeTo CbCTOSIHHE € U3BBH JONyCTUMHUTE HOPMHU.
BakTepua/JHuUTE CBHOOIIECTBA ca C TOJISIMO pa3HOOOpasMe U O6WIMEe U Te YTBBPXKAABAT MOLHUSA
CcaMONpeYHrCTBaTE/NeH NMOTeHI[MaJ Ha pekara. TpeBOXKHOCT GyAM TOJIIMOTO KOJMYECTBO GAKTEPUU OT CEM.
Enterobacteriaceae, kouTo ca nHAMKATOpH 3a dekasHO 3aMbpcsBaHe. [losydyeHuTe pe3ysataTv ca 6asa 3a
J'bJICOCPOYHA MOHHUTOPHHIOBA Iporpama II0 BpeMe Ha CTPOUTEJICTBOTO U eKIJoaTalMATa Ha Objeliara
kackaza ,Cpesau Hckbp”.

Tomnasnosa {1., Y. Pubaposa, /l. [I'bpBaHoOB, H. ToaopoBa, JI. Kengepos. 2005. OnieHka Ha Ka4eCTBOTO Ha
BO/IUTe Ha peka Mckbp B yuyacTbka CBore-EnvceliHa npe3 nocTnpuBaTU3alLMOHHUS nepuos. [lspsa
MexncdyHapoodHa KoHgepeHYuUsi ¢ MexHU4eCcKo U3/0JCeHuUe N0 800HU pecypcu, mexHo/02uu U ycayau
Byaakea 2005, 224-233, Codus.

Pe3rome: HacTos1oTo uscieiBaHe e poKyCUpaHO BbPXY OleHKAaTa Ha ChCTOSIHUETO Ha BOJJUTE U CEJUMEHTUTE
Ha peka Hckbp B yyacTbka oT c. Pe6poBo — Esncelina. C nesieBo noabpaH KOMILIEKC OT GU3UKO-XMMUYHH,
XUMUYHH, MUKPOOUOJIOTUYHA METOAM Ca OKAa4eCTBEHH BOJUTE U CEAUMEHTHTE Ipe3 MepHroa Ha IPOJIETHO
I'bJIHOBOAME W JATHO MasoBoaue - 2004 r. [lonydyeHuTe pe3ysnTaTH yTBBPKAABAT Bb3MOXKHOCTTA
CaMOTPEYUCTBATEJHUSAT KaNlal[UTET HA BOAUTE J1a 6'b/ie peryJIMpaH U IPUBEX/JaH B CbOTBETCTBUE C IIPOLIECUTE,
MPOTHUYALIU CbC CEIUMEHTHUTE BOJIU U B CEJUMEHTHUTE, KAKTO U OT HEO6XOJMMOCTTA OT XapMOHU3UpaHe Ha
BP'b3KUTE MEX/Y ,,BTOK Ha 3aMbPCUTENN" U BOJIONIPUEMHUK.

Kengepos JI, M. TomopoBa, E. YayHoBa. 2010. HoB Mojes 3a npoBexjaHe Ha JIETHUTe y4eGHU
npakTUku no Xuzapobuosiorus B CY B 6GakanaBbpcka cTelneH Ha ob6ydyeHHe. Bb3MOXKHOCT 3a
BbBEX/IaHe U B cpeJJHOTO o6pa3oBaHue. [V HayuoHasaHa Kougepenyusno buosozuuHo ObpasosaHue
~Kauvecmeomo Ha Buoso0zuuHomo o6pasosarue — Esponelicku npuopumem?”, 11-13 HoeMBpy, JIoBeu.

Peslome: JIsTHaTa yuyebHA MPAKTHKA [0 XUAPOOHUOJIOTHS € 33/b/DKUTENTHA AUCIUIIMHA B yYeGHUSA IJIaH Ha
cnenguandoctute ,buosorus” u ,,BYP”, o6yyaBanu B bruosiorudecku ¢pakynaret Ha CY ,,CB. KnumeHTt Oxpupcku”.
[lesiTa Ha TPOBEX/AAHUTE TEPEHHU NPAKTUYECKH 3aHATUSA € CTYAEHTHUTE /1a YCBOSAT B PEaIHU YCJIOBUSI OCHOBHHU
MEeTO/IM OT XU POGUOJIOTMYHATA PaboTa, 1a MPUI0KAT Beye HAyYEeHOTO OT JIEKIUOHHUSA U MPAKTUIECKUSA KypC
Y la TpUA06USIT HOBU YMEHHUS B 06J1acTTa Ha XU Apo6uosiorusTa. Olie B I'bPBHUS eTall Ha BbBeXK/JaHe Ha HOBUTE
y4ye6bHu miaHoBe npe3 2002 r. U3mbKBa oCTpaTa HEO6XOAMMOCT OT NMPOMsIHA Ha MOJiesia Ha MPOBeX/AaHe Ha
JATHa ydyebHa NpakTHKa. [lo-ChliecTBEHUTE OOEKTHBHU NPUYMHU 32 TOBAa Ca: HECHOTBETCTBHUE MEX[Y
I[eJIEBUTE TPYNU M IMpenoJaBaHUs MPAKTHUYeH U TeOopeTHYeH MaTepuas; ToJeEMUTEe TPYNU CTYJEeHTH;
MoOJIepHU3UpaHe Ha crelipruiHaTa XUJPOoOUOJOTHYHA METO/I0JI0THSA BbB Bp'b3Ka C preMaHeTo Ha PaMkoBaTa
JlupekTuBa 3a BoguTe. B Tasu Bp'b3ka, B HACTOSAIATA CTATHUS Ce peJJjiaraT peiuiia OpraHu3alMOHHU IPOMEHH,
METO/I0JIOTUYHU POMEHHU U Ce 06CHK/Ia Bh3MOXKHOCTTA M0Z06€EH poJi IEHHOCTH Jia ce MpUJaraT U B CPeJHOTO
o6pa3oBaHUeE.

TopgopoBa H. (. Tomasosa. 2010. O6yyeHHeTO IO MHKpPOOGHO pa3HOOOpasve - MpuMep 3a
00BBP3aHOCT Ha 3HAHUSA U NpuIoKHOCT. [V Hayuonaana Kongepenyusino buosozuuno ObpasosaHue
»~Kauecmeomo na BuosozuuHomo obpasosarue — Esponelicku npuopumem?”, 11-13 HoeMBpH, JIoBeY.

Pe3ome: PeanHoTo ¢opMupaHe Ha KJIHOYOBUTE KOMIIETEHI[UU MO OGUOJIOTHSA, MOCTUTAHETO HA IMO-BHUCOKO
KauecTBO Ha 00y4yeHUe BbB BUCIIETO 06pa3oBaHHe U HEOOXOAUMOCTTA OT 6bp3a U epeKTHBHA UHTErpaLMs Ha
MJIaZiuTe 00y4eHM XOopa HaJjaraT T'bpCEHETO Ha BCe IO-TsSCHA Bpb3Ka MeX/y TeOpeTHUYHHUTe UM 3HaHUA U
IpaKTUYEeCKUTE YMEHUs, KOUTO Te NoJiyyaBaT. EAHO OT HayyHHUTe HanpaBJieHUs B buosiornyeckus ¢aky/ter
Ha CY ,CB. KnuMeHT OXpUACKHU", IPU KOETO Te3M U3UCKBAHUSA ca 3a/leTHaJIM [IPpY CaMOTO MY BbBeXJaHe KaTo
o6pa3oBaTeJieH eJIeMEHT, € 00y4eHUEeTO [0 MHUKPOGHO pa3HooOpasve B paMKUTe Ha Kypca ,OCHOBM Ha
610JIOTMYHOTO pa3Hoob6pasue”.
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Kirilova M., Y. Todorova, Y. Topalova, R. Dimkov. 2010. Modeling of the azo-degradation process with
two immobilized biological systems. Proc. of Scientific Conference for Young Researchers “Kliment's
days”, 22-23 November, Sofia.

Pe3ome: UMOOUIM3UPAHETO U aIaITUPAHETO HA GUOJIOTUYHUTE CUCTEMH Ca €KOJIOTUYHH MOAXOJH, KOUTO
MoBUILABAT ePpeKTUBHOCTTA HA IPEYHUCTBAHETO HAa OTNAAbYHUTE BOAY, BKJIOUUTENTHO U OHMOerpajalusTa Ha
TOKCHYHH a30-6arpusa. B HacTosALoTo H3c/ieABaHe NpoLechbT HA 6UoAerpajanus Ha a3o-6arpuaoTo Amaranth
e CUMyJIMpaH B 6UOQUIITPHU C JiBe pa3IMYHU GHOJIOTMYHU CUCTEMH CIOpeJ, CTPYKTypaTa U CTeleHTa UM Ha
afanTtayus: 1) cnoHTaHHO 06pa3yBaH U aZlallTHUpaH MUKpobeH kKoHcopiuyM (AC); 2) akTuBHa yTakika oT [ICOB
(AS). /IBeTe 6MOJIOTUYHHU CUCTEMU Ca UMOOUIU3UPAHU B MOJUETUIEH OKCUAHU TesioBe. Te ca MHCTAaJIUPaHU B
CHenyasHO NPOEKTHPAaHU YCTpPoWcTBa - 6uoduatpu. CucteMuTe paboOTAT NpU CAESHUTE IapaMeTpHU:
CHHTETHYHA CpeJia, KOSITO BKJIIOYBA COJIEBHM PAa3TBOP HA MUKPO- U MAaKpOeJEMEHTH W XpaHUTEeJIeH pa3TBop,
KaKTO ¥ MoJleJieH KCeHOOHMOTHK - Amaranth. barpusoTo e fo6aBeHo B koHUIeHTpanus oT 20 mg/L no 30 mg/L.
CucteMuTe paboTAT B MOJY-HENpPeKbCHATH yciaoBuA. [lo BpeMe Ha mpomeca ca HU3CAeABAaHU CJIEJHHUTE
mapaMmeTpu: 06eM Ha H3THYaAl[US IOTOK, OCTaThyHAa KOHIEHTpauuss Ha Amaranth, edekTUBHOCT Ha
OTCTpaHsiBaHe Ha Amaranth, MbTHOCT (MHAUKATOpP 32 MUKPOOPTAaHU3MHU, OTNAAHAIU OT 6UOPUITHPA), CKOPOCT
Ha oTcTpaHsaBaHe Ha Amaranth. [losydyeHuTe pesysaTaTd Mokas3BaT, 4ye JBeTe OUOJOTMYHU CHUCTEMHU ca
MOCTUTHAJ/IM BUCOKa eEKTUBHOCT Ha OTCTPaHsBaHeTO Ha aMapaHT (10 98%) u HamansaBaHe Ha XIIK (1o 53%
3a 6uoduaTbpa ¢ UMOGUIM3UpaHa AS u 10 29% 3a 6ModUATBpPA C UMOOUIN3UPAH aZANTHPAH MUKpPOGEH
koHcopuuyM AC). Buosoruunara cuctema ¢ AC okasBa o-BUCOKA CTAGU/IHOCT Ha Npolieca Ha PeYUCTBaHe,
JIOKaTO aZlalTUPAHUAT MUKPOGEH KOHCOPLUYM JIEMOHCTPUPA 0-BUCOKA ePEKTUBHOCT IIPH NPUJIaraHe Ha Mo-
BUCOKHM KOHIIEHTpALMU Ha KCeHO6WOTHKa. Te3u pesyaTaTv moAuepTaBaT poJisiTa HA CHELUATU3UpaAHUs
aJlanTaloOHEeH aJITOPUTHM U MOTaT Jia Ce U3MO0JI3BAT NIPH Pas/IMuHU MPo6JIeMH B TPAKTUKATA 32 TPETHUPAHE Ha
OTHAaJ’bYHU BOJH.

Abstract: The immobilization and adaptation of biological systems are ecological approaches that increase the
efficiency of waste water treatment which includes biodegradation of toxic azo-dyes. In the following research a
process of biodegradation of the azo-dye Amaranth has been simulated using biofilters with two different
biological systems according to the structure and degree of adaptation: 1) spontaneously formed and adapted
microbial consortium; 2) activated sludge from WWTP. The two biological systems have been immobilized in
polyethylene oxide gels. They have been installed in specially designed devices. The systems have been operating
with the following parameters: synthetic media which includes salt solution and nutritious solution and also
model xenobiotic - Amaranth has been added. In influent dye concentration has been applied (from 20 mg/1 to
30 mg/l). The systems have been operating in semi-continuous conditions. During the process the following
parameters have been investigated: volume of effluent, residual concentration of Amaranth, Amaranth removal
efficiency, turbidity (indicator for microorganisms, dropped out of the biofilter), rate of Amaranth removal. The
obtained results have shown that the two biological systems have been demonstrated high efficiency of
Amaranth removal (up to 98%) and COD removal (up to 53% for the biofilter with immobilized AS and up to
29% for the biofilter with immobilized adapted microbial consortium). The biological system with AS showed
higher stability of purification process while the adapted microbial consortium has demonstrated higher
efficiency when higher concentrations of the xenobiotic had been applied. These results highlight the role of
specialized adaptation algorithm and they could be used in different hazardous problems in waste water
treatment practice.

Lincheva St., Y. Todorova, Y. Topalova. 2011. Diversity and significance of microbial communities in
sediments from Lakatnik and Svrazhen reservoir in “Middle Iskar” cascade, Proc. of Scientific
Conference for Young Researchers “Kliment's days”, 22-23 November, 2011, Sofia, 100-103.

Pe3srome: EBponelickarta ctpaterua 2020 3a cb3faBaHe Ha €KOJIOTUYHA M HUCKOBBIJIEpOJHA MKOHOMMKA,
CTUMYyJIMpa MUHBeCTUTOpUTe OT kjaac A (rpyna IlerpoBusia u EBponelickaTa 6aHka 3a Bb3CTAaHOBSIBAaHE U
pa3BUTHE) Ja UHBECTUPAT B H3rpaxkjaHeTo Ha 9 Masuku BEL. Tesu nsiaHoBe ca Haco4eHH KbM CPEJHOTO
TedyeHHe Ha peka Uckbp. OCHOBEH ekoJjloruyeH nNpobJeM NpU eKCIJloaTallusATa Ha KacKaJaTa e HaTpyNBaHeTo
Ha CeAUMEHTH B palloHMTe Ha 3aBUPSBAHUATA WM HWHTEH3UBHUTE TpPaHCPOPMAIMOHHU MpOLiECH Ha
aKyMyJIMpaHUTE B yTaWKWTe, TPUBUAJIHUA U TOKCUYHU 3aMbPCUTEJIN. YCIOBUATA B CEJUMEHTUTE Ca Pa3JIM4HU
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- aHOKCH WJIM aHAaepO6HH 0 TIPUHITUI M aePO6GHHU B TOPHUTE CJIOEBE, KAKTO U B CUTYallUsl, KOTATO CeIMMEHTHUTE
ce 0CBO6OXK/IaBaT Mpe3 KjamnaHuTe Ha creHuTe. OCHOBHHUAT GpaKTOp 3a peasiM3upaHe Ha 6UO/ierpaJalluOHHUTE
MPOLIECH B CEIUMEHTUTE Ca MUKPOGHHUTE 06IHOCTH. TsAAXHaTa BOElIa PoJisi ce olpeiesisi 0T pYHKIIMOHATHOTO
WM pa3HooOpa3ue U OT KJKYOBaTa poJii Ha MUKPOOPTaHU3MUTE B TpaHCPOPMAIMOHHUTE MPOIECH Ha
opraHWYyHaTa MaTepus. HacTosimuTe npoyyBaHUs ca HACOYEHU K'bM OlleHsIBaHe Ha MUKPOGHOTO pa3Hoo6pasue
B CE/JUMEHTUTE Ha 3aBUPsiBaHHUATA JlakaTHUK U CBpaXkeH 10 BpeMe Ha Ce30HMTe Ha I'bJIHOBO/IME U MaJIOBOIHE.
[losiyyueHUTE JAaHHM Ca OCHOBAa 3a MPOrHO3MpaHe Ha MalabuTe, CKOPOCTTAa W MeXaHU3MHUTE Ha
CaMOIPEeYUCTBATENHUTE NMpoLecu. Pe3ysTaTuTe NMOKa3BaT HAJUYUETO HA CTAOUJIEH U U300UJIeH MUKPOOEeH
KOHCOPLUYM B cefuUMeHTHUTe Ha JlakaTHUK M CBpaxkeH. Pa3/jMyHUTE TPynyd MHUKPOOpPraHusMu (aepoGHU U
aHaepoOHH xeTepoTpodHHU, cyndaT-peaynupaniy 6akTepuu, ceMelcTBo Enterobacteriaceae, g. Pseudomonas, g.
Acinetobacter) ca ”HAMKATOp 3a OChIIleCTBSIBaHE HA MHTEH3WBHH MPOILleCH Ha GHUOoierpajalivsi Ha TPUBUATHU U
TOKCUYHHU 3aMbpCUTeNU. [laHHUTE lie 6bAaT M3M0JI3BaHU 3a NpejJjiaraHe Ha CTpaTerus 3a yhpaBJeHHe Ha
CcaMOIpeYUCTBAHETO ¥ 06paboTKaTa Ha BOJla ¥ YTalKK B paiioHa Ha KacKajJjaTa

Abstract: European strategy 2020 for creation of a green and low carbon economy, stimulating investors from
Class A (Petrovilla group and European bank for reconstruction and development) to invest in the construction
of 9-mini hydroelectric power plants (MHEPP). These plans are situated in middle part of Iskar River.
Environmental problem in it operation is the accumulating sediments to the reservoirs dam and accomplished
in sediment biodegradation of trivial and toxic pollutants. The conditions in sediments are various - anoxic,
anaerobic and aerobic in the upper layers and in situation when sediments release through the valves. The main
factor for self-purification processes in sediments are microbial communities. Their leading role in the in situ
treatment processes is determined from the functional diversity and the key role of microorganisms in
transformation processes of organic matter. These studies have been aimed to evaluate the various microbial
diversity in the sediments of Lakatnik and Svrazhen reservoirs during the high flow and low flow seasons. The
obtained data are basic for prediction the magnitude, rate and mechanisms of self-purification processes. The
obtained results showed presence of a stable and abundant microbial consortium in the sediments of the
Lakatnik and Svrazhen dam. Various groups of microorganisms (aerobic and anaerobic heterotrophic, sulphate-
reducing bacteria, family Enterobacteriaceae, g. Pseudomonas, g. Acinetobacter) are indicators for the
accomplishment of intensive biodegradation processes of trivial and toxic pollutants. The data going to be used
to propose a strategy for managing self-purification and treatment of water and sediments in the region of the
cascade.
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