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EWALUACJA RYZYKA EKOLOGICZNEGO
POGORSZENIA SIE STANU DORZECZA RZEKI SERET W
OBWODZIE TARNOPOLSKIM

Przedstawione zostalo nowe podejscie do ewaluacji ryzyka
ekologicznego pogorszenia si¢ stanu ekosystemow wodnych w celu
okreslenia priorytetow w realizacji dziatanh w zakresie ochrony
srodowiska. Zostata przeprowadzona analiza jakos$ciowa dorzecza
rzeki Seret w obwodzie Tarnopolskim na podstawie wskaznika
indeksu ekologicznego oraz ryzyka srodowiskowego.
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environmental risk deterioration of water ecosystems to prioritize
the implementation of environmental protection measures.
Qualitative analysis of the state of the Siret River Basin in the
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risk index
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OLIHIOBAHHSI EKOJIOI'TYHOI'O PU3UKY NOT'TPIIEHHSA CTAHY
BACEMHY PIYKH CEPET B TEPHOILIbCHKINA OBJIACTI

3anponoOHOBAHO HOBMM MiJX1J 10 OI[IHIOBAHHS €KOJIOTTYHOTO PU3MKY IMOTIPUICHHS CTaHy
BOJHUX €KOCHCTEM 3 METOI0 BHU3HAYEHHS MPIOPUTETHOCTI BIPOBAHKEHHS MPHUPOJIOOXOPOHHHUX
3axoniB. IlpoananizoBaHo sikicHui cran Oaceiiny piuku Ceper B TepHomiabChKkil oOnacTi Ha
OCHOBI OI[IHKH €KOJIOTTYHOTO 1HJIEKCY Ta €KOJIOTIYHOIO PU3UKY

Knrouoei cnosa: noBepxHEB1 BOM, BOJIHA €KOCHCTEMA, €KOJIOTTYHUN PUBHK.

1. Beryn

Bonni pecypen 3axony YkpaiHu € OqHIEIO 3 HOTO TOJOBHUX CKapOHUIb, ajie B 3B’SI3KY 3
3pOCTalO4YUM AHTPOINOTEHHUM HAaBaHTAXXEHHSIM Ha PIUKOB1 OaceliHU, 0COOIMBO MaJIMX Ta CEPETHIX
pPIUOK, HAJA3BUYANHO AaKTyaJbHUM CTa€ MUTAaHHS 30€pEeKEHHsSI iX EKOJIOriYyHO1 CTIMKOCTI Ta
PO3pOOKHU CUCTEMH 3aXOJIB IIOJI0 X 03J0OPOBJICHHS.

OxkpeMoi yBaru 3aciyroByIOTh MHUTAHHS OIIIHKK €KoJIorigHOro crany p. Ceper, 60 mif
BIUIUBOM aHTPOIOI€HHOTO HaBaHTA)KEHHS B1IOYJIMCh HEraTHBHI 3MIHH TipOMOP(OIOrIYHOTO
cTaHy OaceilHy piuKH, sIKi BUKJIMKaH1 MHPOKOMACIITA0HOIO METOPAIlI€l0, XIMI3aIli€l0 CLTbCHKOTO
roCI0/IapCTBa, PO30PIOBAHHSIM 3aIlJIaB, OCYILIEHHSM 3€MeJlb, PO3BUTKOM IIPOMHCIIOBOCTI Ta
p030y1I0BOIO MICT, 30UTBIICHHSIM CKUIIB CTIYHUX BOJ TOIIO.
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l'onoBua mnpuunHa 3a0pynHeHHs piuku CepeT € CKUAW KOMYHAJIbHHUX MIANPUEMCTB,
MOBEPXHEBUN CTIK 13 CUIBCHKOTOCHOJAPCHKUX YriJlb, OCHOBHMM HACHIIKOM SIKUX € pI3Ke
30UTbILIEHHS MiHepallizaiii BoJA. 3aBIsKU MOTIPIIEHHIO SIKOCTI MOBEPXHEBUX BOJ pluKa BTpaTHia
MPUPOJHY 3/1aTHICTh 10 CAMOOYMIIEHHS Ta CAMOBITHOBJICHHSI, TOMY HaJ3BUYaliHO aKTyaJIbHUM €
IIPOBEJICHHS €KOJIOTIUHOT OI[IHKU CTaHy BOJHUX €KOCUCTEM, 1110 JaCTh MOKJIMBICTh BIJICTEKYBaTH
B JIMHAMII[l 3MIHH SIKICHOTO CTaHy BOJHUX 00 €KTIB, 1110 B CBOIO YEpPry JO3BOJIMUTH 00paTu 3aX0/u,
3aCTOCYBaHHS SKHX CHPUATHME MMOKPAILIEHHIO CTaHy BOoJIHOTO Oaceliny p. Ceper.

e JlocranoBka npodJiemu

VY crarTi NpONOHY€EThCA HOBUI MIAX1J 10 OLIHIOBAHHS €KOJOTTYHOIO PU3UKY HOTIPIIEHHS
CTaHy BOJHHMX €KOCHUCTEM, SIKMM CTaHe HEOOXIIHMM IHCTPYMEHTOM Uil pO3pOOKU €(PEeKTHUBHOI
CTpaTerii ympaBiIiHHS BOJHHUMHU pecypcaMu. AKTYaJIbHICTh 3aCTOCYBaHHS HOBOi METOJMKH
OIL[IHIOBaHHS €KOJIOTTYHOTO PU3MKY U1 BU3HAUEHHS CydyacHOTo cTaHy OaceiiHy piuku Ceper B
Mexax TepHONuIbCbKOT 0OyMOBJIEHA HEOOXIIHICTIO MPOBEICHHS JOCIIHKEHb IPU BHUPINICHH]
MUTAaHHS [[0/I0 T[EPIIOYEProBOCTI BIPOBAIKEHHS MPUPOJOOXOPOHHUX 3aXO0/iB 3 METOI0
MiHIMIi3a111l HETATUBHUX HACIIKIB aHTPOTIOT€HHOTO BILJIUBY HAa CTaH BOJIHUX €KOCHCTEM.

Oco0a1BO BaXJIMBOIO TaKa OIIHKA € B YMOBaX CIPSMOBAHOCTI J€PKaBHOI HAI[IOHAJIBHOT
MOJIITUKA B OO0JIaCTl MiABMILEHHS SIKOCTI Ta €(QEKTUBHOCTI YIPAaBIIIHHS BOJHUMH pECypcamu,
HEOOXIIHICTIO HAyKOBOI'O OOIPDYHTYBaHHSI IPOBEJIEHHS BOJOOXOPOHHUX 3aXOJIB, PO3POOKHU
MOAAJIBIIOI CTpaTerii BUKOPUCTAHHS BOJHUX PECYPCIB 3 METOI0 €KOJOIIYHOTO O3J0POBJICHHS
piuok Oaceitny Jlninpa, 3axinnoro byry ta [nictpa.

e AHaJi3 OCTaHHIX J0CJiIKeHb i myOaikanii

Ha cydacHomMy erami KOHLEMNIIS OLIHKA PHU3MKY MPAaKTUYHO B YCIX KpaiHax CBITY
PO3IIIAJAE€ThCA SIK TOJIOBHUN MEXaH13M po3pOoOIIOBaHHS Ta MPUUHATTS YIPABIIHCHKUX PIIIEHb Ha
MDKHapOJHOMY, JAE€pKaBHOMY, PErioHaIbHOMY PIBHSX, a TAKOXK Ha PiBHI OKPEMOro BUPOOHHUIITBA
a00 1HIIOTO MOTEHIITHOTO JPKeperia 3a0pyIHEHHSI HaBKOJIHUIITHROTO cepenoBuia [1].

B Vkpaini TepMiH «eKOJOTIUHUNA PHU3UK» OQIIIHO BHKOPUCTOBYETHCs 3 1995 p. 3
npuitHATTS BepxoBHoto Panoro 3akony Ykpainu «IIpo ekoJoriuny ekcnepTusy».

B Vkpaini Ha maHuii yac, Ha BIAMIHY BiJ OUIBLIOCTI PO3BUHYTHX KpaiH CBITY, HEMae He
auiie oQIIiifHO 3aTBEpPKEHOT METOAUKU OOYMCIIIOBAHHS BEIMYMHU €KOJIOTTYHOTO PHU3HKY, ajie
HaBITh Y BU3HAUEHHS, 1110 TaKE «EKOJIOTTUHUN PU3UK», BKJIAIAI0Th Pi3H1 YSABJICHHS.

B poGoti [2] HaBemeHO HACTYNHE BU3HAYCHHS: «EKOJOTIUHUM PHU3HUK SIBJISE COOOIO
WMOBIPHICTh MOPY-LIEHHS CTIAKOCTI €KOCHCTEM, Y TOMY YHUCII 1 32 PaXyHOK MOXJIMBOI BTpaTU
F€HETUYHOTO0 PI3HOMAHITTS, T4 BUHUK-HEHHS HECHPUATIUBUX €(EKTIB JUIsl JKUTTEAISUIBHOCTI
CycliibcTBa (30KpemMa Uil 370pOB’Sl HACENEHHS), BHACIIIOK 3MIHH CTaHy HaBKOJUIIHBOTO
MPUPOJHOTO CEPEJOBMILA Il BIJIMBOM AaHTPOIOT€HHUX Ta MPHUPOJHUX YUHHUKIB ab0 SK
pe3ynbTaT iX B3a€EMOJIIIN.

3 1bOro BHU3HAUEHHS 3pO3YMUIO, LI0 B Yy3arajJbHEHOMY BUIJISAJl €KOJOTTYHHI PpU3HK
3BOJIUTHCS JI0 ABOX THUIIIB:

- pU3HMK TOpYUIEHHS CTIMKOCTI €KOCHCTEM B pe3ysbTaTl PEaJbHOTO 1 MOTEHLINHOTrOo
3a0pyJHEHHS] HABKOJIUIIHBOTO MPUPOJHOIO CEPEIOBUILA;

- PUBHK JUISl 310pOB’Sl HacEJeHHS, SIKUM € HMOBIPHICTIO BUHUKHEHHSI HECTIPUSTIUBUX IS
310poB’s edeKTiB [2].

BinnosigHo 1o 3miH Ta gonoBHeHb MyHKTY 2.45 JIBH A.2.2-1-2003 o1jiHKa pu3HKY BILUIUBY
MJIAHOBAHOT TISNIBHOCT] HAa HAaBKOJIMIIHE CEPEAOBHINE BKITIOYaE [3]:

* OL[IHKY PU3UKY BIUIMBY IJIAHOBAHOI AISNIbHOCTI Ha IPUPOJHE CEPEIOBULIIE;

* OIIIHKY PU3HKY BIUIMBY IUIAHOBAHOI JISUTHHOCTI HA 3/J0POB’Sl HACETICHHS;

* OIIIHKY COIIaJIbHOTO PU3HKY TJIAHOBAHO1 AISUTHHOCTI.
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AJe BUKIIMKA€ 3MUBYBaHHS, 110 OLIHKY PU3UKY BIUIMBY 00 €KTa YW IJIAHOBOI JISUIBHOCTI
Ha BOJHE CEPEIOBHIIE MPOMOHYETHCS MPOBOJUTH HAa OCHOBI BU3HAYCHHS IHACKCY 3a0pyIHEHHS
Boa (I3B), sikuif BUYMCIIOETBCA K CyMa KpPaTHOCTI MEPEBUILEHHS TPAaHUYHO — JOMYCTUMHUX
koHueHTpauiit (I'’1K), 1o He Mae HIYOTO CHUILHOTO SIK 3 PU3UKOM MOPYILEHHS CTIMKOCT1 BOAHHUX
€KOCHCTEM, TaK 13 PU3UKOM JUIsI 3I0POB’S1 HACETICHHSI.

B.M. Xykincekuii B po0OoTi [4] mae BU3HAYECHHS TOHSTTSA «EKOJOTTYHUN PHU3HK IS
MIOBEPXHEBUX BOA» K HMOBIPHICTh HeOa)KaHUX HACIIAKIB JUIsl BOJHUX EKOCHCTEM 1 iX
KOMITOHEHTIB BHACHIIJOK J1i aHTPOIMOTr€HHUX 1 MPUPOJHUX YUHHHUKIB, B TOMY YHCII MOTIPIICHHS
saKkocTi Bogu. CaMe Ha OCHOBI LIbOI'O BHU3HAYEHHS €KOJIOTTYHOTO PU3MKY B CTATT1 MPOMOHYETHCS
HOBUM ITIAXIT IO HOro OIIHIOBAHHSL.

e [IlocTaHoBKa 3aBJaHHS Ta HOro BUpPilLIeHHS

BuBuaroun teputopito OaceitHy piku Ceper, SK LUIICHY 1 CKJIAQJHy CHUCTEMY Ta MIJs
ONTHUMI3allli YOpPaBJIIHHA MPUPOJOKOPUCTYBAHHSAM HEOOXIIHUM € pO3MOJAUT 3a BHUAAMHU
MIPUPOJIOKOPUCTYBAHHS: 800020CN00APCbKe Npupoookopucmyearts (0CoOMMBOCTI 3abopy Ta
CKUJY BOAM 3 IOBEPXHEBUX Ta IMII3EMHHUX JKEpesl pPI3HUMH THUIIAMU BOJOKOPHUCTYBauiB);
CiIbCbKO20Cn00apcvke npupoookopucmysants (0COOIMBOCTI 3eMEIbHUX PECYPCIB Ta CTPYKTYpH
3eMeNbHOTO (POHJY, HECHPUSTIMBI IPOLECH MPUPOJHOTO Ta AHTPOIOIEHHOI'O MOXOKEHHS, a
TaKOXX €pOo3is TPYHTIB); Jico20cnodapcovke npupoookopucmyearts (0COOIMBOCTI TOJIOBHOTO Ta
JTOTIOMDKHOTO  JIICOKOPUCTYBAHHS); NpoOMUCIOo8e ma YpOawnizayitiHe npupoooOKOpUCmy8aHHs
(0COOMMBOCTI BIUIMBY TIPHUYOTIPOMHMCIIOBOTO KOMIUIEKCY, YTBOPEHHS BigBajiB, OOEKTIB
TOKCUYHUX BIJXOMIB, €KOJIOTTYH1 MPOOIEMHU POMHUCIIBUX MICT Oaceiiny) [2].

B ocHOBI mpuHIuUIly yNpaBiaiHHS SAKICTIO HABKOJIMIIHBOTO CEPEOBHUINA B JaHUN yac
MOKJIa/IEHO BUMOTY 3a0€3I1€YeHHs TIr€HIYHUX HOPMATHUBIB I'PAaHUYHO JOMYCTUMHUX KOHIIEHTpAIii
(I"’AK) 3a0pyIHIOIOUUX PEUOBHUH Y IPU-POJIHUX KOMIIOHEHTAxX (IOBITP1, BOAL, IPYHTI) 1 (GI3UUHUX
YUHHHUKAX (1IyM, BiOpanis Touio). ToMmy, BIANOBIAHO 0 MPUPOAOOXOPOHHOI METOAOJIOT], OLlIHKa
CTyneHsi 3a0pyIHEHHS CepelOBHILNA IMPOBOJUTHCA IIJISXOM TOPIBHSHHS  KOHIIEHTpALii
3a0pyaHtoro4oi peuoBunu 3 ii I'JIK.

OpHak Triri€HIYHUM HOPMATHBAaM TMPUTAMAaHHUNW aHTPOMOICHTPUYHUN MIAXIJ O OI[HKHU
CTaHy HaBKOJIMILIHBOTO CEpEeN0BHIIA, TOOTO MpU Oe3MeUYHUX yMOBaX MpPO-)KUBAHHS HACEJICHHS HE
OepyThCs 10 yBaru ocooauBOCTI GYyHKIIIOHYBAHHS BJIacHE ekocucteM [1].

OTxe, TIri€HIYHI PETIAMEHTH HE MOXYTh OyTH KpUTEpIEM I OI[IHKH SIKOCT1 MPUPOIHUX
KOMIIOHEHTIB 1 €KOJIOTTYHOI CHCTeMH B HUIOMY. AKTYyaJbHOIO € MOTpeda y po3poOIll CUCTEMHU
OUIBII YHIBEpPCAIbHUX KOMIUIEKCHUX KPUTEPIiB OLIIHKH SIKOCT1 HABKOJIMITHHOTO CEPEIOBUIIIA.

AHaui3 YMCIeHHUX JIOCHIIKEHb, 1110 BUKOHAHI BITYM3HSIHUMHU Ta 3aKOPJIOHHUMH BUCHUMHU,
CBIUUTH PO T€, IO 00’€KTUBHA OLIHKA €KOJIOTITYHOrO CTaHy BOJHHMX 00’ €KTIB MOKJIMBA JIUIIE
P CYMICHOMY BHUKOPHCTAaHHI TIIPOXIMIYHHMX Ta TiApOOIOJNOriYHUX JaHuX. Buxopucranus
riApoOIOJIOTIYHUX METOAIB JO03BOJISE OIIHUTH EKOJOTIYHHUWA CTaH BOJHUX OO’€KTIB, SAKICTh
MIOBEPXHEBUX BOJ SIK CEPEJOBHINA ICHYBaHHA TiAPOOIOHTIB, CYKYMHHH e(pexT KOMOIHOBAHOTO
BILTUBY 3a0pyIHIOIOUNX PEYOBHH, BCTAHOBUTH BUHUKHEHHS! BTOPMHHOIO 3a0pY/AHEHHS BOJI.

B 1998 poui B VYkpaini ¢axiBusmu YxpHIIEII, II'b HAHY ta VYHIIBEII Oys
po3pobiieHni MDKBIIOMYMIT HOPMATHBHHUHI NOKYMEHT «MeToauKa €KOJIOTTYHOI OLIHKU SIKOCTI
MIOBEPXHEBUX BOJI 3a BIANOBITHUMHU KaTEropisiMu», B SIKOMY HaBEJEHO 3HA4YHAa KUIbKICTb
napamMeTpiB €KOJOTIYHOTO CTaHy BOJHHUX €KOCHCTEM, Y TOMY YHCII W OI0JOTIYHUX MOKA3HHKIB,
TOMY y3arajbHEH-Hs TiIpo010JIOrTYHOI 1H(OpMALll Ta OLIHKA €KOJOTTYHOI'0 CTaHy IOBEPXHEBUX
BOJl YKpaiHu Ma€ MPOBOIUTHUCS 32 ITUM JOKYMEHTOM [5].

Exonoriuna knacudikaiis SKOCTI HOBEPXHEBUX BOJI CyIIl Ta ecTyapiiB YKpaiHu
nmoOynoBaHa 3a EKOCHUCTEMHUM mpuHIMNOM. HeoOxigHa moBHOTa 1 OO ’€KTHUBHICTH Xapak-
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TEPUCTUKH SIKOCT1 TIOBEPXHEBUX BOJI JOCSTAETHCS IOCTAT-HBO IIUPOKUM HAOOPOM MOKa3HUKIB, K1
B1100pa)Kar0Th OCOOIMBOCTI a010TUYHOT 1 010 THYHOT CKJIaIOBUX BOJHUX €KOCUCTEM [5].

Kommnekc mnoka3HUKIB €KOJOTTYHOi Kiacu@ikaiii sIKOCTI NOBEPXHEBHX BOJ BKIHOYAE
3arajgbHi 1 crnenu(iyHi TMMOKa3HUKHU. 3arajibHli TOKa3HUKH, [0 SKAX HaJekaTh IMOKa3HUKHU
COJILOBOTO CKJaay 1 TpodocanmpoOHOCTI BOJ (€KOJIOrO-CaHITapHi), XapaKTepU3YIOTh 3BUYAHI
BJIACTHBl BOJHUM €KOCHUCTEMAaM IHTPEIIEHTH, KOHLEHTpAalis SKUX MOKE 3MIHIOBATHCH IIiJ
BINIUBOM TOCHOJApChKoi AisuibHOCTI. Crenu@iuHi MOKa3HUKU XapaKTepu3y-I0Th BMICT Yy BOJ1
3a0pyHIOIOYMX PEUOBUH TOKCHYHOI 1 paaiaiiiHoi aii.

Ane aHani3 cucTeMH OIOMOHITOPUHIY IMOBEPXHEBUX BOJA YKpaiHM CBIIYUTH MPO T€, 110
JAaHUM KOMIIOHEHT CU-CTEMH JEpKABHOTO MOHITOPUHTY JOBKULIS 3HaXOAMTHCS B HaWOUIbLI
He3aJ0BUIbHOMY cTaHl. lle BUpaxaeTbcst B Kpail 0OMeXeHi KUIbKOCTI CTBOPIB CIIOCTEPEKEHb,
MPaKTUYHIA BIICYTHOCTI €KCHEIUIIHHUX O0OCTeXEeHb BOJHUX OO €KTIB KpaiHu, ciaabomy
BUKOPUCTAHHI pe3yNbTaTiB O10JI0TIYHOIO KOHTPOJIO SIKOCTI BOJ B BOJIOOXOPOHHIN IMPaKTHUILL.
Bkazane cBiIUUTH PO HEOOXIIHICTH MPOBEJACHHS KOMILIEKCY POOIT 3 BJOCKOHAJIEHHS CUCTEMU
OIOMOHITOPUHTY KpaiHM, HEepll 3a BChOIO 3 MIABUIIEHHS 1 €(pEKTHUBHOCTI Ta TapMoHi3alii 3
aHAJIOTTYHUMU CUCTEMAaMHU B PO3BUHYTUX KpaiHaXx.

Hanpuxnan, rigpo6ionoriuna iHgopmalis 1MOJ0 CTaHy BOJHUX €KOCHUCTEM OaceiHy p.
Ceper, sk 1 4151 OUIBLIOCTI p1YOK YKpaiHH, BiACYTHS. TOMy NPONOHYETHCS METOAUKA OLIIHIOBAHHS
€KOJIOTTYHOTO PHU3HWKY TMOTIPIICHHS CTaHy BOJHUX OO’€KTIB 3a JaHUMHU TIIPOXIMIYHUX
CIIOCTEPEXKEHb. SIKIIO B HASBHOCTI € TiApoOIOIOrivyH1 JaHi, TO MPONOHYETHCS PO3paxoByBaTH
€KOJIOTTYHUHN PHU3UK 3a MeToauKor [6]. Ilpu BU3HAUYEHHI €KOJIOTIYHOTO PU3HMKY 32 «ETaJOHHY»
SKICTb BOJU NPUHHATO €KOJIOTTYHI HOPMATUBU SKOCTI NOBEPXHEBUX BOJ, LIO SBJISIOTH COOOIO
HayKOBO OOI'PYHTOBAaHI KUIbKICHI 3HAY€HHS MOKA3HUKIB SKOCTI BOAM (T1iApo¢i3UyH1, T1IPOXIMIYHI,
ripo0ioIoriuHi, 6aKTepioaoriuHi, crieuu(iyHUX PEYOBHUH), SIKI B110OpakaroTh MPUPOJHUN CTaH
€KOCHUCTEeMH BOJAHOTO 00’€KTa Ta II1 BOJOOXOPOHHOT AISUTHHOCTI 3 TTOKpaIIaHHs abo 30epekeHHs
Woro ekoJjoriyHoro Omaromosyuusi. [lpm 3acrocyBaHHI HOBOi METOAWKH  OI[IHIOBaHHS
€KOJIOT'TYHOTO PU3UKY MOTIPIIEHHS CTaHY BOJHUX 00 €KTIB MPOIMOHYETHCS B KOCT1 €KOJIOTTYHOTO
HOPMAaTHUBY MpUIIMaTH BEPXHIO MeXY 3 Kareropii kiacudikaiii sKoCTi MOBEPXHEBUX BOJ [5], 110
BignoBigae Il kmacy 3 mobpum cranom. Ilpu oOLiHII €KOJOTTYHOTO PU3MKY IMOTIPIICHHS CTaHY
BOJHUX 00’ €KTIB OKPEMO OOUHCITIOETHCS:

- KOJIOTTYHUN PU3UK, MTOB’SI3aHUM 3 OPraHOJIENTUYHUMHU BJIACTUBOCTSIMU BOJIM;

- €KOJIOTIYHHUM PU3UK, TTOB’I3aHUH 13 CAHITAPHO-TOKCHKOJIOTIYHIMHU BJIACTUBOCTSMH BOJIH;

- €KOJIOTIYHUM PU3HK 3a TAPOOIOJIOTIYHUMH JAHUMH PO3PAXOBYETHCS 32 METOUKOIO [6].

Pusuk, mom’s3aHui 3 OPraHOJIENTUYHHMHU BJIACTUBOCTSIMHU BOJM Iependadae OLIHKY
PU3UKY 32 MOKAa3HUKOM 3a0apBJIEHOCTI, 3@ BOJHEBUM IOKAa3HUKOM, 3a 3allaxOM 1 MPUCMAKOM M
IHIIMM TIOKa3HUKaM, 110 HOPMYIOTHCS BIANOBIIHO A0 iXHBOIO BIUIMBY Ha OPTraHOJENTUYHI
BJIACTUBOCTI BOJIHU.

Pu3uk 3a noka3HUKOM 3a0apBIIEHOCT] BU3HAYAETHCS BIANOBITHO /10 PIBHSHHSA:

Prob=-3,33+0,067(Ll-®on+20) , (1)

ne @don - mnpupomHa 3a0apBIEHICTH BOIW, OTpUMaHa 3a JAaHUMHU OaraTopiyHUX
CIIOCTEPEXKEHD 1 XapaKTepHa Ui JaHOTO CE30HY;

L1 - 3abGapBienicTs Boau (y rpagycax 3a0apBICHOCTI);

Prob mnom’s3anuii 3 HMOBIPHICTIO (PU3MKOM) BIAIOBIAHO [0 3aKOHY HOPMAaJIBHOTO
HWMOBIPHICHOTO PO3MOITY.

Jlnsi BU3HAUEHHS pPU3UKY 3a BOJHEBUM ITOKAa3HUKOM BUKOPHUCTOBYIOTBCS HACTYIHI
PIBHSIHHSA:
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Prob=4-pH —nmpupH <7, (2)
Prob =-11 +pH mipu pH > 7,

[Ipu omiHILi pU3HKY 332 MOKAa3HUKOM NPUPOJHOIO 3amaxy 1 MPUCMaKy BUKOPUCTOBYETHCS
dbopmyna:

Prob=-1+3,32lg(banu/2,5), (3)

Pusuk, no’s3aHuil 13 CaHITaPHO-TOKCUKOJOTTYHUMH BJIACTUBOCTSIMH BOJHM, BU3HAYAETHCS
Ha OCHOBI PIBHSIHHS:
Prob=-2+3.321gCi/Cemn, (4)

ne Ci - KOHLIEHTpallisd -1 peYOBUHH Y BOJIHOMY 00 €KTI;

CeH — eKOJIOTTYHHI HOPMATUB JJIsl BOAHUX 00’ €KTIB, SIKUM BU3HAYAETHCSA SIK BEPXHS Mexka
3-o0i kaTeropii

kjacudikauii sKocTi HOBEPXHEBUX BOJ [5].

CymapHuil €KOJOTTYHMM PHU3MK TMOTIPUICHHS CTaHy BOJHUX 00’ €KTIB BU3HAYAETHCS 3a
MIPaBUJIOM MHOKEHHS MMOBIPHOCTEH, 1€ SK MHOXHHK BHUCTYNAalOThb HE BEJIMYMHU PHU3UKY, a
3HAYEHHS, 1110 XapaKTepU3ylOTh HMOBIPHICTh HOTO BIACYTHOCTI:

ER=1 - (1 - ERyi)x(1 —ERy)x ... (1 — ERn), (5)

ne ER - cymapHuil exoJIoriyHui pu3KK NOTIPIIEHHS CTaHy BOJHUX 00’ €KTIB;

ER1,..., ERn - exoyoriyHuii pu3uK KOKHO1 3a0pyIHIOI0UO0T pEeYOBUHH.

[Ipy TpakTyBaHHI OTPUMAHUX BEJIMYMH €KOJIOTTYHOTO PHU3UKY IPONOHYETHCS
KOPHCTYBATHUCS HACTYITHOIO PAHTOBOIO MIKaJIOk0 (Tabi. 1).

Tabmums 1
3aieXKHICTh SIKOCTI TOBEPXHEBUX BOJI B1JI BEIMYMHH €KOJIOTIYHOTO PU3UKY
Knac sikocti Bogu XapakTepucTuka BOJHUX PECYpCiB 3HaueHHs
€KOJIOT'TYHOTO
PUBUKY
I Bimminne BoHi 06’ ekt B TpUpOAHOMY CTaH1 <0,1

3BHYAWHO 0JIroTpo(Hi, Boja Ipo-
30pa 4YM 3 HEBEIUKO KUIBKICTIO
rymycy. Boani 00’exTu npugaTHi
JUIs yC1X BUJIB BUKOPUCTAHHSI

II I'apne Bonani 06’ektu 6:1M3bK1 10 IPUPO- 0,1-0,19
HOT'O CTaHy 4u cJ1a0Ko eBTpo(doBaHi.
Bona nmpugatHa ams ycix BUiB
BUKOPHUCTAHHSI.

111 3agoBinbHeE Boxi 00’€KTH 3HaXOATHCS i 0,2-0,59
cJ1a0KUM BIUITMBOM CTIYHHX BOJI,
TJIOMMHHKX JPKEepes 3a0pyIHEHHS
YM HIIUX BU/IB BIUTUBY. SIKICTh
3BUYAIHO 33JI0BOJILHSIE BUMOTaM
OUIBIIOCTI BUJIB BOJOKOPUCTYBaHHS
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1V He3anoBinbHe Boga Boanux 00’€KkTiB 3HAYHO 0,6 — 0,89
3a0py/JHEeHa B pe3ysibTaTi HaAX0/1-
YKEHHS CTIYHUX BOJI, IOBEPXHEBOTO
CTOKY, @ TaKOX ITiJ] BIUTMBOM IHIITUX
(daktopiB. Boani 00’ekTr mpugaTHi
TUTBKH 17151 TUX BUJIB BUKOPHUCTAH-
HS, Y AKX MEHIII )KOPCTKI BUMOTH
JIO SIKOCT1 BOJIH.

V Ilorane Bonani 00’ekTu cuibHO 3a0pyaHeH1 0,9-1,0
CTIYHHMH BOJaMH, TIOBEPXHEBUM
CTOKOM YH Y pe3yJbTaTi BIUIUBY
IHIIKUX (aKTOPIB.

Piuka Ceper — Haitbuipma 3 nputok JlHicTpa B Mexax TepHomiibcbkoi oGmacti. bepe
MmovaToK 13 Jpkepena mobnusy ¢. Hime 3060piBchbkoro pailoHy Ha BUCOTI 368 M 1 Tede B Mekax
[Toninbcpkoi Bucounnu. Pika yTrBoproerbes 13 3mutTa Kutbkox moTokiB (Ceper Ilpaswuii, Ceper
JliBuit, Bsituma, T'paGepka) 6inst . Parnmi. Jlosxkunna piaki — 242 ku, mioma 6aceiiny 3900 kv’
10 CTaHOBUTH Maibke 1/3 momrl obnacti. Butoku Cepety Ta BepxHs Horo teuis A0 TepHomois
MaroTh UIMPOKI, CUMETPUYHI 3a00104€H1 JOJMHU (IIUPUHA JOJIMHU piuku cTaHOBUTH 0,5-0,8 KM,
mupuHa 3amwiasu  01-0,2 kM), ne mnoOynmoBaHi BelMKI BoJOcXOBHINA (3aJI0XKIIBCHKE,
Beprenkiscbke-1, Beprenkiscrke-2, BepxuboiBanuuiebke-1, TepHoniabchke).

Jljis KUTbKICHOT OL[IHKU MPOIIECIB 3MIHM XIMIYHOIO CKJIaJy MOBEPXHEBUX BOJI BUKOHAHUMN
CTaTUCTUYHUI aHaJ3 Psi/IiB CIIOCTEPEKEHHS 3a IPOXIMIYHUMU eleMeHTaMu Oaceiiny piku Cepet
y TepHOminbchbKii 00acTi. 3 METOIO BU3HAYCHHS TUHAMIKK 3MIHU SKICHOTO cTaHy piuku Ceper
MPOBEACHO EKOJIOTIYHY OIIHKY SKOCTI MOoBepxHeBHX Boj 3a mepiox 3 2005 mo 2011 poku 3a
METOAUKOIO [5]. Pe3ynbraTu eKooriyHo1 OLiHKY noka3anu (Tabi. 2 1 puc. 2), M0 3a OCTaHH1 POKU
aKkicHUM ctaH p. CepeT MOTIpLIMBCS, aje HE3HA4YHO 1 3@ 3HAYEHHSIM CEPEJAHbOr0 EKOJIOTIYHOTO
1H/AEKCY BianoBiaae 3 kiacy (3a40BUIbHUN CTaH), a 3a 3HAYEHHSIM MAKCHUMAJIbHOTO €KOJIOTTYHOTO
1HACKCY BiAnoBigae 4 kiacy (MOTaHuil CTaH).

Tabmums 2
Jlunamira exonociuno2o cmamy nogepxnesux 600 oacetiny p. Cepem 3a nepioo
32007 no 2013 pik
HatimenyBanHs 2007 | 2008 2009 2010 | 2011 2012 2013
IIYHKTY crioctepexenns | lecep | lecep lecep lecep | lecep lecep | lecep
p. Ceper - c. B. Iaui, | 3,63 3,78 4,25 3,96 4,28 3,85 391
211xm (IBauiBchbke
BJICX.)
p. Ceper — M. 3,87 | 3,85 4,30 4,06 |4,20 3,86 3,74
Tepnomine, 180 km
(TepHomninbChKe BICX.)
p. Ceper - c.Kacnepisiy, | 3,28 2,94 3,69 3,21 3,54 2,87 2,97
6 kM (KacmnepiBchke
BJICX)
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ExkonoriyHuin ctaH p. CepeT 3a 3Ha4€HHAM €KONOri4YHOro
iHoekcy 3a 2013 pik

Oc. Isavis

B m. TepHoninb

Oc. KacnepiBui

o =2 N W b~ O

3Ha4yeHHs eKoNoriYHoro
iHoekcy

HAvHamika ekonoriyHoro ctaHy p. CepeTt B nepioa 3 2007
no 2013 pp.

4,4

4,2 A\ P
4 / \/\ |+M. TepHoninb
38 0—0/ \0—0

3,6 T T T T T T
2007 2008 2009 2010 2011 2012 2013

3Ha4yeHHs eKOoNoriYHoro
iHoekcy

3HaueHHs MaKCUMaJIbHOI'O €KOJIOTIYHOTO 1HJIEKCY Mail)ke Ha BCIX MOCTaX CIIOCTEPEKEHHS
3a CTaHOM IoBepxHeBUX BoJ Oaceiiny p. Ceper 3a 2013 pik 3a MOKa3HUKaMU COJILOBOTO CKJIaNay,
Tpodo- canpoOI0JIOTIUHUMHU (€KOJIOT0-CaHITAPHUMU) KPUTEPIIMU Ta 32 KPUTEPIIMU BTPUMYBaHHS
cnenu@iuHuX 3a0pyIHIOIOUNX PEYOBUH TOKCHYHOI il BITHOCATHCA 10 6-7 Kateropii (moraHuit i
NyXKe TOoraHuil cTtaH). Aje 3 NPUYMHHU TOrO, IO CEPEeIHE 3HAUEHHS EKOJIOIIYHOTO IHIEKCY
BpPaxOBY€ BC1 3HAUYCHHSI MMOKA3HUKIB SKICHOTO CTaHy BOJHOTO O0’€KTY, IO JOCITIIKYEThCS, 1€ HE
JI03BOJISIE BU3HAYUTH K1 3a0pyIHIOIOU] pEYOBUHH HAWOUIBIII HETATHBHO BIUTMBAIOTH CTaH BOJHHUX
€KOCUCTEM (IUKTYIOUM OKA3HUKH) 1 3 KJ1ac sIKOCTI (3aJOBUILHUNA CTaH) HE BIANOBIIA€ A1MCHOCTI.

Jlo mepeBar HOBOTO METOJAY OLIHKM €KOJIOITYHOTO PU3UKY IMOTIPHIEHHS CTaHy BOJHHUX
00’€KTIB HEOOXITHO BITHECTH Ty O0OCTAaBHHY, IO BIAMOBIIHO /10 HOBOI METOJIMKH 10 PO3PaXyHKY
BKJIIOYAIOTBCA TUIBKM T1 PEYOBMHM, 110 IEPEBUILYIOTh €KOJIOTTYHMM HOPMATUB, SKUN
BHU3HAYAETHCS K BEPXHS Meka 3-01 kaTeropii kiaacudikailii sKocTi HOBEpXHEBUX BOA [5], 1m0 nae
3MOTrY HE 3IJIaJDKYBaTH Ta MPUKPAIyBaTH ICHYIOUHI CTaH PIUOK.

Tak, po3paxyHOK €KOJIOrIYHOI0 pU3UKy noripuieHHs crany p. Ceper B 2013 poii nokasas,
10 110 BCIM MOCTaM CIIOCTEPEKEHHS piuKa € AyKe 3a0pYyAHEHOIO: 3HAUEHHS €KOJIOTIYHOTO PU3UKY
konuBaeTbes Bin 0,953 Ha mocty B ¢. Kacnepisui 1o 0,993 na nocty B IBauiB, 1o Bignosigae 5
KJ1acy sIKocTi Boau (Tabm.l).

[Ile onHa mepeBara HOBOTO METOJY: OIIHKA €KOJIOTIYHOI'O PHU3UKY IOTIPIIEHHS CTaHy
BOJHUX OO’€KTIB JI03BOJISIE TAKOXK paAHTyBaTH pPU3UKUA 3a OKPEMUMHU 3a0pyAHIOIOYHMMU
pEUYOBHHAMHU 3 METOIO BCTAHOBJICHHS NMPUYMHU 3a0pyJHEHHS Ha OCHOBI 1IeHTH(IKalii HalOUIbII
HeOe3eUHUX JKEPEes aHTPOIION€HHOIO BIIMBY Ha CTaH JOBKULIA (puc.4).

BucnoBku

B crarTti npencraBiieHO HOBY METOAUKY OI[IHIOBAHHSI €KOJIOTTYHOI'O PU3HMKY MOTIPUICHHS
CTaHy BOJHHUX OO’€KTIB. 3ampONMOHOBAHUH MIAX1A 0 BU3HAYEHHS EKOJIOTTYHOTO PHU3UKY MOXKE
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BUKOPUCTOBYBATHUCSl TPU YIPaBIiHHI BOJOOXOPOHHOIO IISUIBHICTIO HUIAXOM pO3pOOJIEHHS 1
BIIPOBA/PKEHHSI IPOrpaM O3JI0POBJIEHHSI PIYKOBUX OaceiiHIB 3 ypaxyBaHHSM BCIX YMHHHKIB
MOTIPILIEHHS 1X €KOJIOTTYHOTO CTaHy, a TAKOX MPU MPOBEACHHI KPU3HUCHOTO MOHITOPUHTY BOJHUX
00’€KTIB y 30HaX MiIABULIEHOTO €KOJIOTTYHOIO PU3HKY.

AHani3 AUHAMIKH €KOJIOTTYHOI cuTyallii y BogHoMmy OaceiHi p. CepeT mokaszaB, IO 3a
OCTaHHI POKH €KOJIOTT4Ha KpH3a MPOJOBXKYE po3BUBATHUCS. /|0 LIbOrO MPU3BOAMTH Mailke MOBHA
BIJICYTHICTh (pIHAHCYBAaHHS Ha €(pEKTUBHI MacIITaOH1 IPUPOJIOOXOPOHHI 3aX0JH y BCIX Taly3six
JIOJICHKOT MISIBHOCTI; BIACYTHICTh KOHTPOJIIO M MpakTU4YHa O€3KapHICTh; 3pOCTaHHS KUIBKOCTI U
MOTY)KHOCTI TEXHOT€HHUX aBapilil uepe3 TOTalbHE 3HOIICHHS YCTAaTKyBaHHS M TEXHOJIOTIH Ha
BUPOOHUIITBAX; AyK€ HU3bKAa €(PEKTUBHICTh MPALIOIOUNX OUMCHUX CIOPYIKEHb; HU3bKUI PIBEHb
€KOJIOT'TYHOT OCBITU HACEJICHHS.
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ENVIRONMENTAL RISK ASSESSMENT OF DETERIORATION OF THE
RIVER BASIN SERET IN TERNOPIL REGION

KOSTYUK O.
1. Introduction

Water resources of the Western Ukraine are one of its main treasures, but due to increasing
human pressure on river basins, especially small and medium-sized rivers, extremely urgent issue
to preserve their environmental sustainability and develop a system of measures for their
rehabilitation.

Special attention should be paid to the environmental condition river Seret, because under
the influence of anthropogenic load were negative changes hydromorphological condition of the
river basin, which caused large-scale land reclamation, use of agricultural chemicals, plowing of
floodplains, drainage, industrial development and the building of cities, increasing of sewage
disposal, etc.

The main reason for pollution is the discharge of the river Seret utilities, runoff from
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agricultural lands, the main effect of a sharp increase in salinity. Due to the deterioration of the
quality of surface waters of the river have lost their natural ability to cleanse and heal itself, so is
extremely important ecological assessment of aquatic ecosystems, which will enable to monitor
changes in the dynamics of the quality of water bodies, which in turn will select the measures
which will promote the use of the improvement of water basin river Seret.

* Statement of the problem

The article offers a new approach to the evaluation of ecological risk deterioration of
aquatic ecosystems, which will become an essential instruments for developing an effective
strategy for managing water resources.

Relevance of the application of new methods of ecological risk assessment to determine
the current state of the Seret River Basin within Ternopil due to the need for research in the
determination of priority implementation of environmental protection measures to minimize the
negative effects of human impact on aquatic ecosystems.

Especially important in this assessment is under direction of the state national policy in
improving the quality and effectiveness of water management, the need for a scientific study of
water conservation measures, the development of further strategies of water resources for
ecological rehabilitation basin of rivers Dnieper , Western Bug and the Dniester.

* Analysis of recent research and publications

At present the concept of risk assessment in almost all countries of the world is seen as the
main mechanism of producing and management decisions at the international, national and
regional levels as well as at the level of production or other potential sources of pollution [1].

In Ukraine, the term "environmental risk" is used officially in 1995 with the adoption of the
Law of Ukraine "On Ecological Expertise".

In Ukraine at the time, unlike most developed countries, there are no approved methods of
calculating the value of environmental risk, and even the definition of what "environmental risk"
put different ideas.

In [2], the following definition: "Environmental risk is the likelihood of abuse of the stability
of ecosystems, including through the possible loss of genetic diversity, and came-ment of adverse
effects to the life of society (including public health) due to changes in the environment under the
influence of anthropogenic and natural factors or as a result of their interaction. "

From this definition it is clear that as a summary environmental risk is reduced to two
types:

- The risk of violation of the stability of ecosystems as a result of actual and potential
environmental pollution;

- The risk to public health, which is the probability of adverse health effects [2].

The amendments and supplements paragraph 2.45 SBR A.2.2-1-2003 risk assessment impact
of the proposed activity on the environment include [3]:

» risk assessment of the impact of the proposed activity on the environment;
» risk assessment of the impact of proposed activities on public health;
* social risk assessment of proposed activities.

But it is surprising that the assessment of risk of exposure to the object or planned activities in
the aquatic environment is proposed to index-based water pollution, which calculates as a sum in
excess of maximum multiplicity - permissible concentration (MPC), which has nothing in
common with risk of violation of the stability of aquatic ecosystems, and the risk to public health.

V.M. Zhukinskyy in [4] gives the definition of "environmental risk to surface water" as the
likelthood of adverse effects on aquatic ecosystems and their components as a result of
anthropogenic and natural factors, including the deterioration of water quality. On the basis of this
definition of environmental risk, the article suggests a new approach to its assessment.
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* Formulation of the problem and its solution

Exploration the area basin of river Siret as a complete and complex system and to optimize
the management of natural resources requires a division by nature: water management of nature
(especially the intake and discharge of water from surface and underground sources of different
types of water users); agricultural environmental management (especially land resources and land
fund structure, the unfavorable factors of natural and anthropogenic origin, and soil erosion);
forest of nature (especially the main and auxiliary forest); industrial and urbanization of nature
(especially the impact of mining complex, the formation of heap objects toxic waste,
environmental issues industrial cities Basin) [2].

The basis of the principle of quality management environment is now assigned to
requirements for hygiene standards for maximum permissible concentration (MPC) of pollutants
in the natural components (air, water, soil) and physical factors (noise, vibration, etc.).

Therefore, according to the conservation methodology to assess the degree of pollution is
carried out by comparing the concentration of pollutants from its MPC.

However hygienic standards inherent anthropocentric approach to environmental
assessment, that is, when safe conditions of living of the population are not taken into account the
proper functioning of ecosystems [1].

Thus, the safety regulations can not be a criterion for assessing the quality of natural
ingredients and ecological system as a whole. Important is the need to develop a universal system
of comprehensive evaluation criteria of environmental quality.

The analysis of numerous studies that met domestic and foreign scientists, suggests that an
objective assessment of the ecological state of water bodies is possible only with a compatible use
hydrochemical and hydrobiological data.

Using of hydrobiological methods will evaluate the ecological status of groundwater,
surface water quality habitat hydrobionts, the cumulative effect of the combined effects of
pollutants set of secondary water pollution.

In 1998 in Ukraine experts USRIEP, IHB NAS and UNDIVEP was developed interagency
regulatory document "Methodology for Environmental Assessment of surface water quality for the
respective categories," which are a significant number of parameters ecological status of aquatic
ecosystems, including biological indicators, as generalization hydrobiological of information and
assessment of the ecological state of surface waters Ukraine has carried on the document [5].

Environmental classification as surface water and estuaries Ukraine is based on the principle
of the ecosystem. Required completeness and objectivity char-quality for surface water quality is
achieved cover sufficiently wide set of indicators that reflect the features of abiotic and biotic
components of aquatic ecosystems [5].

Set of indicators of environmental quality classification of surface waters include general
and specific indicators. General characteristics, which include indicators salt content and
trofosaprobnost water (environmental and health), describing common characteristic aquatic
ecosystem components, the concentration of which may change due to economic activity.

Specific performance is characterized in water content of toxic pollutants and radiation
exposure.

But analysis of biomonitoring of surface waters Ukraine indicates that this component
system of public environmental monitoring is the most unsatisfactory condition. This is expressed
in a limited number of edge alignment observations of weak expeditionary surveys of water bodies
of the country, slightly use the results of biological monitoring of water quality in water protection
practices.

The indicated evidence of the need for service work on improving biomonitoring countries,
above all to improve its effectiveness and harmonization with similar systems in developed count
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For example, Hydrobiological information about the status of aquatic ecosystems basin Seret, like
most rivers in Ukraine is absent.

Therefore, the method of assessment of environmental risk deterioration of water bodies
according to hydrochemical observations. If there is a hydrobiological data, it is proposed to
calculate the environmental risk methodology [6].

In determining the environmental risk for the "reference" water quality standards adopted
ecological quality of surface waters that are scientifically based quantitative values of water
quality (hydrophysical, hydrochemical, hydrobiological, bacteriological, specific substances) that
reflect the natural state of water bodies and ecosystems objectives of water protection activities for
improving or maintaining its ecological well-being.

In applying the new method of assessment of environmental risk deterioration of water
bodies proposed as environmental regulations make the upper limit of the 3rd category
classification of surface water quality [5], which corresponds to class II with good condition. In
assessing the environmental risks of deterioration of water bodies separately calculated:
- The environmental risks associated with the organoleptic properties of water;

- The environmental risks to health and toxicological properties of water;
- Environmental risk for hydrobiological data calculated by the method of [6].

The risk associated with the organoleptic properties of water provides a risk assessment in
terms coloring for hydrogen parameter, the smell and taste and other parameters that are
normalized according to their effect on the organoleptic properties of water.

Risk in terms coloring determined according to the equation.

Prob=-3,33+0,067(Ll-®on+20) , (1)

where background is natural coloration of water obtained according to the long-term
observations and typical for this season;
C - water coloring (degrees of coloring);
Prob is associated with the probability (risk) in accordance with the law of normal probability
distribution.
To determine the risk for hydrogen parameter using the following equation:
Prob=4-pH —nmpupH <7, (2)

Prob=-11 +pH ipu pH > 7,
In assessing the risk in terms of natural odor and flavor formula is used:

Prob = -1 + 3,321g (Points / 2,5), (3)
Risks associated with health and toxicological properties of water are calculated based on the
equation:
Prob = -2 +3.321gCi/ Cen (4)

where C 1 - concentration of the i-th substance in water bodies;
Cen - environmental standard for groundwater, which is the upper limit of the 3rd category
Classification of surface water quality [5].

Cumulative environmental risk deterioration of water bodies is determined by the multiplication
rule of probability, which act as a multiplier not value risk, and values that characterize the
probability of its absence:

ER=1-(1-ERIi) x (1-ER2)x...(1-ERn),(5)
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where ER - the total environmental risk deterioration of water bodies;
ERI1, ..., ERn - environmental risk of each pollutant.
In the interpretation of the obtained values of environmental risk is proposed to use the
following rank scale (Table 1).
Table 1
Dependence of surface water quality on the magnitude of environmental risks

Class of quality Characteristics of Water Value
water ironmental
risk
I Excellent Water bodies in their natural state <0,1

usually oligotrophic water pro
a platform or a small number of
humus. Water bodies are suitable
for all uses

II Good Water bodies are close to the natural 0,1-0,19

tion status or weakly evtrofovani.

Water is suitable for all types of
use.

III Tolerable Water bodies under 0,2-0,59
weak influence of wastewater
planar sources of pollution
or other impacts. Quality
course meets the requirements
most types of water

IV Unsatisfactory Water of water bodies significantly 0,6 — 0,89
contaminated as a result of receipts
tion of wastewater, surface
flow, and the effect of other
factors. Water bodies are suitable
only for the use of species
tion in which less stringent requirements
to water quality.

V Bad Water bodies are heavily polluted 0,9-1,0
wastewater,surface runoff or as a result of the impact
other factors

Seret River is the largest tributary of the Dniester within the Ternopil region. Originates from
a spring near the village. Nische Zborivsky area at an altitude of 368 m and flows within the
Podolia Upland.

The river is formed from the merger of several streams (Seret Right, Left Seret, Vyatyma,
Hraberka) near the village Ratyshcha. The length of river is 242 km, catchment area 3900 km?2,
which is about 1.3 the area.

Origins and upper Seret its current Ternopil have broad, symmetrical marshy valley
(Valley width is 0.5-0.8 km, the width of the floodplain 01-0,2 km), which built a large reservoir
(Zalozhtsivske, Vertelkivske-1 Vertelkivske 2, Verhnoivanychivske-1, Ternopil).

To quantify the processes change the chemical composition of surface water is made
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statistical analysis of series of observations hydrochemical elements Siret river basin in Ternopil
region.

To determine the dynamics of change in the quality of the river Seret conducted an
environmental assessment of surface water quality for the period from 2005 to 2011 by the
method [5]. The results of the environmental assessment showed (Table. 2 and Fig. 2) that in
recent years, the quality status river Seret worse, but only slightly and the average value of the
environmental index corresponds to Class 3 (satisfactory condition), and the maximum value of
the environmental index corresponds to Class 4 (poor condition).

Table 2

Dynamics of ecological status of surface water basin river Seret for the period

from 2007 to 2013
Name 2007 2008 | 2009 | 2010 |2011 2012 | 2013
observation point lecep Iecep | Iecep | lecep | lecep lecep | lecep
river Seret - village B. Ivachiv, | 3,63 3,78 | 4,25 3,96 4,28 3,85 391
211km (Ivachivske reservoir.)
River Seret- 3,87 3,85 14,30 |4,06 |4,20 3,86 | 3,74
m.Ternopil,
180km
(Ternopil reservoir )
river Seret — village Kasperivtsi, | 3,28 2,94 | 3,69 3,21 3,54 2,87 2,97
6 miles
(Kasperovskaya reservoir )

Ecological state of river Seret for meaning ecological

index for 2013
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The value of maximum environmental index almost all monitoring stations to surface
water basin of river Seret by 2013 on indices salt content, trofo- saprobiological (ecological and
sanitary) criteria and the criteria of supporting specific pollutants toxic effect relate to the 6-7
category (poor and very poor condition).

But due to the fact that the average index takes into account the environmental values of
the quality of the water body under study, it can not determine which contaminants are most
adversely affect the status of aquatic ecosystems (dictating indicators) and Grade 3 quality
(satisfactory condition) were true.

The advantages of the new method for assessing the environmental risks of deterioration of
water bodies must include the fact that according to the new method of calculation to include only
those substances that exceed the environmental standard, which is the upper limit of the 3rd
category of classification of surface water quality [5 ], allowing not smooth and to decorate
current state rivers.

Thus, the calculation of environmental degradation, the river Seret in 2013 showed that in all
monitoring stations is very polluted river: the importance of environmental risk ranges from 0.953
in office in the village Kasperivtsi to 0.993 in the post Ivachiv corresponding to grade 5 water
quality (Table 1).

Another advantage of the new method: assessing environmental risk deterioration of water
bodies can also define risks for individual contaminants in order to determine the cause of the
pollution from the identification of the most dangerous sources of human impact on the
environment (Figure 4).

Conclusions

The article presents a new methodology for evaluating environmental risk deterioration of
water bodies. The approach to determining the environmental risk can be used in the management
of water protection activities through the development and implementation of programs of
rehabilitation of river basins, taking into account all factors deterioration of ecological status and
of crisis during the monitoring of water bodies in areas of high environmental risk.

The analysis of the environmental situation in the water basin of river Seret showed that in
recent years the environmental crisis continues to evolve. By this causes an almost complete lack
of funding for effective large-scale conservation measures in all fields of human activity; lack of
control and practical impunity; increase in the number and capacity of industrial accidents because
of a deterioration of the equipment and technology to produce; very low efficiency operating
treatment plants; low level of environmental awareness.
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