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ABSTRACT. This paper presents the results of microbiological studies of the water quality of four
tributaries of Southern Baikal, Listvenichny Bay. Monthly monitoring from October 2022 to July 2025
showed a decline in the water quality and an increase in the number of sanitary-indicative groups
of microorganisms in the estuary part of rivers relative to the reference area above the influence of
Listvyanka settlement. Thus, the number of coliform bacteria (CB) on average in rivers increases by
17 times, E. coli — by 55 times, and enterococci — by 11 times. In recent years, the water quality in the
Malaya and Bolshaya Cheremshanka Rivers remains low. Thus, in comparison to the study of 2015-
2016, the maximum values of enterococci abundance increased by 3 times, the number of E. coli - by 2

times and 23 times, respectively.
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1. Introduction

Listvyanka settlement is a popular place to visit
at Lake Baikal. It is located close to the city of Irkutsk
and, as a result, is frequented by tourists. The number of
visitors to the Baikal Museum located at the entrance to
Listvyanka settlement increased from 100 thousand in
2022 (Fialkov et al., 2023) to 147.5 thousand in 2024.
The anthropogenic load has increased significantly in
Listvyanka settlement. Recently, tourist centers and
hotels are actively built in Listvyanka settlement. Hotel
complexes are most often not equipped with leak-
proof pit latrines. There is no centralized wastewater
treatment system in the settlement; therefore, most of
the wastewater is passively filtered through the soil
and flows into tributaries entering the coastal zone of
Lake Baikal. Earlier, within the works carried out by
Limnological Institute, poor water quality was detected
in the estuaries of the rivers of Listvenichny Bay
(Kravtsova et al., 2012; Kravtsova et al., 2014), as well
as its deterioration relative to the background above the
settlement (Malnik et al., 2019a; b). Comparative data
analysis showed that the concentration of main ions in
most cases has similar values, and the phosphates and
nitrites content increases significantly within the set-
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tlement as a result of household activities (Onishchuk
et al., 2024). The main sources of pollution of the river
watercourses are runoff from Listvyanka settlement.
River waters entering Lake Baikal worsen the quality
of waters in the coastal zone (Kravtsova et al., 2012;
Malnik et al., 2019a; b).

The lake coast experience high recreational pres-
sure: growing tourists flows cause numerous tent camp-
ing, uncontrolled construction of recreation centers that
do not have wastewater facilities, as well as an increase
in the number of ships (Evstropyeva et al., 2021). These
conditions led to a multiple increase in the intake of
nitrogen and phosphorus compounds (Khodzher et al.,
2017) and opportunistic bacteria into the coastal zone
(Drucker et al., 2023, Suslova et al., 2022, Shtykova
et al., 2019). From 2017 to 2021, it was shown that
the level of fecal pollution in Listvenichny Bay varied
depending on the season and differed significantly at
separate sampling stations. During the summer and
autumn, a greater number of sanitary-indicative micro-
organisms was detected compared to the spring, which
is attributed to an increased anthropogenic load during
this season. The maximum TCB and enterococci values
were determined at all stations where untreated waste-
water entered the lake (Podlesnaya et al., 2022).
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The increase in anthropogenic load upon Lake
Baikal shows a need in regular studies to assess the trib-
utaries water quality.

The study is aimed at monitoring the number of
sanitary-microbiological indicators of water quality in
four tributaries of South Baikal (Listvenichny Bay) and
comparing with previously obtained data.

2. Materials and methods

The water samples were taken every month from
October 2022 to July 2025 from the surface water of
the Kamenushka, Krestovka, Malaya and Bolshaya
Cheremshanka Rivers. Sampling was carried out accord-
ing to GOST 31942-2012 in two sections: one back-
ground section located above Listvyanka settlement,
the other was in the estuary part of the rivers flowing
into Lake Baikal (Fig. 1). A total of 216 were analyzed
according to MUK 4.2.3963-23 «Bacteriological meth-
ods of water research». The use of differential diagnostic
media with the membrane filter allowed us to identify
and determine the number of three main sanitary- bac-
teriological indicators: 1) coliform bacteria (CB), 2) E.
coli (Tymchuk et al., 2013) and 3) enterococci.

3. Results and discussion

As a result of the study, we obtained data on
the number of sanitary-indicative groups of bacteria
(Table). Figure 2 shows histograms of the number of
CB, E. coli and enterococci in water samples taken in
the Kamenushka, Krestovka, M. and B. Cheremshanka
Rivers above and below Listvyanka settlement from
October 2022 to July 2025.

It is shown that the number of main indicators
in the waters of the studied rivers in the estuary areas,
in contrast to the background areas outside the influ-
ence of the settlement, is significantly higher. Thus, the
number of studied indicators in the Kamenushka River
increased on average by 10 times, while in the Malaya
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and Bolshaya Cheremkhanka Rivers it increased by 66
times and 30 times, respectively. This trend was less
noticeable in the Krestovka River, where the abun-
dance of the main indicators differed on average by
2 times, since this river was more abundant, as pre-
viously mentioned (Malnik et al., 2019b). According
to the obtained data of each indicator in all rivers of
Listvyanka settlement, the average number of CB has
increased on average by rivers by 17 times, E. coli — by
55 times, and enterococci — byl1 times.

The quality of river waters was assessed accord-
ing to SanPiN 1.2.3685-21. According to the standards
for recreational surface water, the CB indicator value
should not exceed 500 CFU/100 cm?. The index values
for recent fecal contamination, E. coli and enterococci
should be 100 CFU/100 c¢m?® and 10 CFU/100 cm?,
respectively.

During the studied period, 60% of non-standard
samples were identified that did not meet the require-
ments of SanPiN for surface waters.

Coliform bacteria found in the samples from
the M. Cheremshanka and B. Cheremshanka Rivers
exceeded the SanPiN standards in 22% of the samples
with the highest concentrations observed at the mouths
of these rivers. In B. Cheremshanka River, 76% of 25
samples did not meet the SanPiN standards, in the M.
Cheremshanka River — 71%, in the Kamenushka River
— 14%, and in the Krestovka River — 7%. The maxi-
mum number was detected at the mouth of the M.
Cheremshanka River in March 2024 with a value of
143 000 CFU/100 cm® exceeding the standard by 286
times. High values were also recorded in October 2023
and February 2024 (6 160 and 5 680, respectively)
(Table). A large number of CB was detected in water
samples from the B. Cheremshanka River: in April
2023 it was 6 500 CFU/100 cm?, in August — 5 680,
and in October — 5 600. In April 2024, it was 9 840
CFU/100 cm® and in June 2025 it was 6 800. These
values exceeded the standard by 13, 11, 11, 20, and 14
times, respectively.
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Fig.1. Water sampling stations of the Kamenushka, Krestovka, M. Cheremshanka and B. Cheremshanka rivers above and

below the Listvyanka settlement.
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Fig.2. The number of sanitary-indicative groups of microorganisms in water samples of the Kamenushka, Krestovka, M.
and B. Cheremshanka Rivers above and below Listvyanka settlement from October 2022 to July 2025. The SanPiN 1.2.3685-21
standards are indicated in red.
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The number of E. coli exceeded the SanPiN stan-
dards in 17% of samples taken, as well as in most cases
of the mouths of M. Cheremshanka and B. Cheremshan
Rivers. In the B. Cheremshanka River, 69% of the 26
samples did not meet the SanPiN standards, in M.
Cheremshanka River — 43%, and in the Kamenushka
and Krestovka Rivers — 11% and 3.5%, respectively.
The maximum abundance (143 000 CFU/100 cm?®)
was detected at the mouth of the M. Cheremshanka
River in March 2024 exceeding the standard by 1 430
times. High values were also observed in October 2023
- 6 160, and in June 2025 — 4 200 (Table). A large
number of E. coli was found in the water samples of
the B. Cheremshanka River in 2023: in April - 4 500
CFU/100 cm3, in October — 5 600 and in April 2024 -
7 440 CFU/100 cm?, which exceeded the standard by
45, 56 and 74 times, respectively.

Enterococci exceeded the SanPiN standard in
58% of the analyzed samples. At the mouths of the M.
and B. Cheremshanka Rivers, 93% of samples did not
meet SanPiN, in the Kamenushka River — 50%, and
in the Krestovka River — 46%. The maximum number
of enterococci (5 000 CFU/100 cm?®) was detected in
the B. Cheremshanka River in March 2023 exceeding
the standard by 500 times, in June 2023 — by 1 300
times and in August 2024 — by 1 820 times (Table).
In the M. Cheremshanka River, the maximum (4 300
CFU/100 cm3®) was observed in March 2024, high val-
ues (2 530) were also recorded in May 2023, in June
—1 900, and in July 2025 - 1 264.

In the seasonal aspect, the highest number of
sanitary-indicative groups of microorganisms was
observed in all the rivers studied during the spring
months (March and April), when runoff was at its low-
est and additional amounts of organic matter and bio-
genic elements entered the riverbeds with meltwater
(Malnik et al., 2019b).

4. Conclusions

The results of the monitoring enable us to
conclude that the waters of tributaries of the M.
Cheramshanka, B. Cheramshanka, and Kamenushka
Rivers are intensively influenced by anthropogenic
activity of Listvyanka settlement. During the whole
study period the exceedances in the SanPin standards
were recorded in the estuary zones of the B. and M.
Cheremshanka Rivers. Besides, the waters of M. and B.
Cheremshanka constantly bring large number of fecal
bacteria to Lake Baikal, negatively affecting the sani-
tary-bacteriological conditions in the coastal zone.

The maximum values of enterococci and E. coli
increased in the B. and M. Cheremshanka Rivers com-
pared to 2015-2016.

Thus, currently, Listvyanka settlement urgently
requires the construction of efficient wastewater treat-
ment systems.
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BepewazuHckas balikanbckasi KoHgbepeHyusi»

BAMAHME AaHTPONOreHHOM AGATEeAbHOCTH
Ha Ka4yecTBO pekK pn. AUCTBAHKA

(IO>xHbIM Barkan)

KpaTtkoe coobuienune
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M

CycsoBa M.IO.*", Kau I'.B."”, Mapuenko A.D., Onuiyk H.A.", Besnsix O.H.

JIumHostoeuneckuti uHcmumym Cubupckozo omdesteHua PAH, yn. Ynan-Bamopckas, 3, Hpkymck, 664033, Poccua

AHHOTALIUA. IlpencraBiieHbl pe3ysibTaThl MUKPOOHOJIOTMYECKUX HCCIeOBaHUI KauyecTBa BOd YeThl-
pex nputokoB lOxHoro Batikana 3aj. JIucTBeHHUYHBIN. ExeMecAYHBII MOHUTOPUHT ¢ OKTAOpsA 2022 T.
1o utosib 2025 T. moKasaj yXyAllleHre KadyecTBa BOJ U yBeJNYeHHE YMCJIEHHOCTH CaHUTAapHO-MIOKa3a-
TeJIbHBIX IT'PYII MUKPOOPraHU3MOB B IIPUYCThEBOM y4acTKe peK OTHOCUTEJIbHO (DOHOBOTO palioHa BhIIIe
BUAHUA po. JluctBanka. TakuM oOpas3oM, 4ucjo 0000HmIeHHBIX KOJIU(GOPMHBEIX 6aKTepull B cpegHeM
10 peKaM yBesinumBaercs B 17 pas, E. coli — B 55 u 3HTEpOKOKKOB — B 11. 3a nociieHee mecATUIETHE
KauyecTBO BoJ pek Mauioii 1 Bospmioli YepeMiiaHK OCTAa€éTcsA HU3KUM, TakK 10 CPaBHEHUIO C KCCJIeO0-
BaHuAMU 2015-2016 rr. MakcuMaJibHBEIe 3HaUYE€HUA YUCJIEHHOCTHA SHTEPOKOKKOB B p. B. UepemmiaHka
yBEJIMYIUINCH B 3 pa3a, p. M. Uepemmranka B 5 pas, a koiudecTso E. coli B 2 u 23 pa3a COOTBETCTBEHHO.
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1. BBeapenue

JIncTBAHKA ABJIAETCA NMOMYJIAPHBIM MeCTOM 1oce-
meHus o3, batika, 6;1u3kuM K . UDKyTCKY 1, KaK cjie-
CTBUeE, TIpHBJIeKaeT OOJIbIIOE KOJIMYECTBO TYPHCTOB.
ToJIbKO KOJIMYeCTBO oceTuTes el balikaapCckoro My3ses
pacIioJIOKeHHOT'0 Ha Bbe3fe B pabouuil MOCeIoK yBe-
suumiock ¢ 100 teic. B 2022 r. (Dduasnkos u ap., 2023)
[0 147.5 teic. B 2024 r. AHTponoreHHasA Harpy3ka 3Ha-
YUTEJIbHO BO3pOCJia HAa TEPPUTOpPUM pii. JIMCTBSHKA,
KOTOpYI0 B MoOcjedHee BpeMs aKTHUBHO 3aCTpPanBaioT
TypbazamMu ¥ rOCTUHUIAMU. ['OCTUHUYHBIE KOMILIEKCHI
yaie Bcero o00py/I0BaHbl He repMEeTUYHBIMH BHITPed-
HBIMM siMaMu. lleHTpasn30BaHHAsA CHUCTEMA OYUCTKU
CTOYHBIX BOJ B MOCEJIKE OTCYTCTBYET, TaKUM 00pa3oM,
60JIbIlIasA YacTh CTOYHBIX BOJ MMACCUBHO (QUIIBTPYeETCA
yepe3 TPYHT U CJIMBAETCA B MPUTOKH, MOMAaAas B IpU-
OpexHyl0 30HY 03. Baiikaj. PanHee B pamkax pa6or,
MPOBOIUMBIX JIUMHOJIOTMYECKUM HWHCTUTYTOM, OBLIO
MOKa3aHO HHM3KOe KayeCTBO BOJ B YCThAX peK 3all.
JluctBennuunnii (KpaBnosa u ap., 2012; Kravtsova et
al., 2014), a Takxe OTMEUEHO ero yxy/ileHre OTHOCU-
TespHO GoHA BhiIe moceska (MaasHUK U 7p., 2019a;
b). CpaBHMTesbHBIN aHa/JW3 OAHHBIX ITOKa3aja, YTO
KOHIIEHTpalusa OCHOBHBIX MOHOB B OOJIBIIMHCTBE CJIy-

* ABTOP [JIsl IEPEIUCKHY.
Anpec e-mail: suslova@lin.irk.ru (M.}O. CycsoBa)

IHocmynwna: 20 utoina 2025; IIpunama: 15 asrycra 2025;
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yaeB uMeeT OJiM3KHe 3Ha4YeHUs, a cofepxanHue ¢oc-
$aToB 1M HUTPUTOB 3HAUUTEJIPHO BO3pacTaeT B Ipa-
HUIIaX I[IOCeJIKa B pe3yJibTaTe XO03AHCTBeHHO-ObITOBOM
nesarenpHoctr (Onishchuk et al., 2024). OcHOBHBIMU
HCTOYHUKAMU 3arpA3HEHUs PeYHBIX BOJOTOKOB ABJIA-
0TCA cToku pIL. JIucTBAHKa. Boabl pek, ronagas B 03.
Baiikaj, yXyamaoT KauecTBO BOJ B IIPUOPEXHON 30He
(KpaerioBa u 1ip., 2012, MasisHuUK u 1p., 2019a; b).
[ToGepexbe 03epa UCIBITEIBAET BHICOKYIO peKpea-
I[MOHHYI0 Harpy3Ky — pacTyliye IOTOKU TYpHUCTOB BJle-
KyT 3a cO0OMl MHOTOYMCJIEHHBI MAJIATOYHBIA OTIBIX,
6eCKOHTPOJIbHOE CTPOUTEILCTBO 6a3 OTAbIXa, He 1Me-
IOIMIUX cucTeM cOopa W OYMCTKU CTOYHBIX BOJ, a TakK
XKe yBeJM4eHUe KojimuecTBa kopabJieil (EBcTponbeBa u
Ip., 2021). lanHbele 00CTOATEJILCTBA IPUBEJIU K MHO-
FOKpaTHOMY YBeJIMUEeHHI0 IOCTYILJIEHUA B IpuUOpex-
HyI0 30HY coequHeHui a3ota, pocdopa (Khodzher et
al.,, 2017) u ycJIOBHO-IATOTEHHBIX MUKPOOPraHU3MOB
(Drucker et al., 2023; Suslova et al., 2022, Shtykova
et al.,, 2019). B mepuopg c 2017 mo 2021 rr. moka-
3aHO, YTO ypOBeHb (eKaJIbHOIO 3arps3HeHus B 3all.
JIucTBeHHUYHBI MEHAJICA B 3aBUCUMOCTU OT Ce30Ha U
3HaYMMO pas3JiMyajics Ha OTAeJIbHBIX CTaHIMAX oTOopa
npo0. B jseTHe-oceHHuIl nepuoj Habuofgaau 0Oosee
BBICOKYIO UMCJIEHHOCTh CaHUTapHO-IOKa3aTeJIbHBIX
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MUKPOOPTraHU3MOB II0 CPaBHEHHIO C BECEHHHUM, 9YTO
CBA3aHO C BO3pacTalollell 110 XOAy Ce30Ha aHTPOIIOTeH-
HOH Harpyskoil. MakcumaJsibHble 3HaUeHUs YHCIJIEHHO-
CTU TepMOTOJIEPAHTHHIX KOJIMGOPMHBIX OakTepuil U
SHTEPOKOKKOB OIpe/le/IsIN Ha CTaHIUAX, e B 03€PO
[IOTIA/TAl0T HeOouuIleHHbIe cTOYHble BoAbl ([ToanecHasn u
ap., 2022).

VBenuueHe aHTPOIOI'€HHON HArpy3kKd Ha 03.
Batikan oOycnoBiuBaeT HeOOXOOUMOCTH IIPOBeJleHNs
PeryJIApHBIX MCCJIeOBAaHUI IO OLleHKe KayecTBa BOJ
€ro IPUTOKOB.

Llenp nccieqoBaHUA — MOHUTOPUHI YHCJIEHHO-
CTU CaAHUTApHO-MUKPOOUOJIOTUYECKUX IIOKazaTesel
KavecTBa BOMBI YeThIpex NMpuTokoB HOxHoro Bafikana
(3an. JIucTBeHHUYHBIN) U CpaBHEHMeE ¢ paHee MOJTyueH-
HBIMU JaHHBIMU.

2. MaTepuanbl U MeTOADI

[Ipo6Bl MOBEepXHOCTHHIX BOJA pek KameHyka,
KpecroBka, Mamaa UYepemmanka u bosblias
YepemiiaHnka oTOHMpad KaxAbld MecAl] C OKTAOps
2022 r. 1o nwoJb 2025 r. IIpo600TOOp OCyIIeCTBIIANY,
ciegqya I'OCT 31942-2012 B aByx cTBOpax: OOVH
(oHOBHII pacnoJiokeHHBIN BhIlle pII. JINCTBAHKA, APY-
roll — B NpUYCTbeBON YacTU PeK, BIAJAOLIMX B 03.
Batikan (Puc. 1). Bcero npoaHanusupoBaHo 216 npo6
COIJIaCHO MeToAvyeckuM ykaszaHusaM MVYK 4.2.3963-
23 «bakTepuosioruyeckre MeTOAbl MCCJeOBaHUA
BoAbl». MeToqoM MeMOpaHHOMN GuibTpanuu Ha Oud-
(epeHIMaIbHO-AUATHOCTAYECKUX CpellaX, NPOBOANIIN
naeHTH(UKANUIO U oIpejesieHHe YHCIEHHOCTU TpeX
OCHOBHBIX CaHHUTapHO-0AKTepHOJIOTMYeCKUX MoKa3aTe-
neii: 1) o6ob6menHble kKonudopMHble baktepuu (OKB),
2) E. coli (TeiMuyK u Ap., 2013) u 3) 3HTEPOKOKKHU.

“ A KameHy(lika BhilLe

« WUctok AHrapbl O
2 Kafﬂeuf@ka' HiKe
i o

Vv

03. baiikan

3. Pe3yAabTatbl M 06Ccy)xpeHue

B pesyibTaTe nMccieqOBaHUA OJIyYeHb! JaHHbIE
II0 YKWCJIEHHOCTH CAHUTAPHO-NOKAa3aTeJIbHBIX I'PYIII
6akrepuii (Tabyuma). Ha PucyHke 2 mpejicTaBJieHbI
ructorpammsl yrciieHHocty OKB, E. coli u SHTepOKOK-
KOB B npobax Bofwl pek: Kamenymka, KpectoBka, M. u
b. YepeminaHku Bblllle U HUKe pII. JIMCTBAHKA C OKTS-
6ps 2022 r. o uwJb 2025 1.

[TokazaHO, YTO KOJIMYECTBO OCHOBHBIX IIOKa-
3aTejiell B BOJAx uccileyeMblX pPeK B IIPUYCTbeBBIX
ydacTKax B OTJinuKe OT (POHOBBIX PaliOHOB BHe BJINA-
HUA NI0CceJIKa HaMHOro Bhlie. TakuM 06pa3oM, 4ucieH-
HOCTb HccJlelyeMbIX IokasaTesieil B p. Kamenymika B
cpenqHeM yBesauuuBasiach B 10 pas, B Masoii u Bosbmoi
Yepemmankax B 66 u 30 pa3 cooTBeTCTBeHHO. Takas
TeHJeHIA B MeHbIIell CcTelleHW 3aMeueHa Ha p.
KpecTroBka, rAe 4YHCJIEHHOCTb OCHOBHBIX IIOKasare-
Jiell B cpeHeM oTJjiM4ajach B 2 pas3a, IIOCKOJIbKY 3Ta
peka 6oJiee MHOTOBOJHA, Kak ObJIO OTMeuYeHO paHee
(MasibHuK ¥ Jip., 2019b). YuuThiBas mojydyeHHbIe qaH-
Hble YMCJIEHHOCTY KaX0oro MoKa3aTesid BO BCeX peKax
pi. JlucTBaHKa, HabmonaeTcsa yBeandeHue yncyia OKb
B cpeqHeM I10 pekaM B 17 pas, E. coli — B 55 u sHTepo-
KOKKOB — B 11.

OneHKa KayecTBa PEYHBIX BOJ[ BBIIIOJIHEHA B
COOTBETCTBUM C caHuTapHbiMuU npasuiamu CanllnH
1.2.3685-21. CorylacHO HOpMaTHBaM IIOBEpPXHOCT-
HBIX BOJ[, WUCIOJIb3yE€MBIX [UIA peKpeanuu, HNHAWKa-
TOpHBIN nokasaTesib OKB He goJpxeH mnpesbimarth 500
KOE/100 cM®, MHIeKCHBIE MOKA3aTest, OTpaXarollue
cTerneHb HeaBHero (ekaapbHOro 3arpsasHenHus — E. coli
u 3HTEpoKoKkH, 100 KOE/100 cm® u 10 KOE/100 cm?
COOTBETCTBEHHO.

3a uccieayeMslii nepruo/ BeLsiBiIeHO 60% HecTaH-
JapTHHIX P00, KOTOPbIEe He COOTBETCTBOBAJIU TpeboBa-
HUAM [IOBepXHOCTHBIX BoA CaHlInH.

5

x5
A

! § 7 Bb. YepemiiaHkal Bhile
S5M. H% LIAHKa B&meo 7

YepemiiaHka Huxe

Puc.1. Crannuu or6opa mpob Bozsl pek Kamenymika, KpectoBka, Majasa Uepemmianka u Bosbiias YepemiaHka BhIlle U1

HUXe pII. JIUCTBAHKA.
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Puc.2. YncjieHHOCTh CaHUTapHO-NIOKa3aTesIbHBIX TPYNN MUKPOOPraHU3MOB B Npobax Bojbl pek: Kamenymika, KpecToBka,
Maras u Bospias YUepemmanky Belllle 1 HIKe pIl. JIMcTBAHKA ¢ OKTAOpa 2022 r. mo utosib 2025 r. KpacHbIM BbIieJIeHb HOpMa-
TtuBbl CanlluH 1.2.3685-21.
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O6006meHHble KOMUGOPMHBIE OakTepuu 4UC-
JleHHO npeBblmanu HopMmatuBel CaHlluH B 22%
HccjieiyeMbIX Ipo0, MperMyIIeCTBeHHO B YCTbAX peK
M. Yepemianka u b. Uepemiianka. B b. Uepeminanke
u3 25 npob He cooTBeTcTBOBasu CaHlluH 76% 1npod, B
M. Yepemiianke 71%, B Kamenymike 14% u KpectoBke
7%. MakcuMaJbHyI0 YHCJIEHHOCTh JIeTeKTUPOBAJIN B
ycTbe p. M. Uepemmanka B mapte 2024 r. — 143 000
KOE/100 cMm3, 4TO mpeBHICJIO HOpMaTUB B 286
pas3, TakXe BBICOKME 3HayeHUs HaOJofaad B OKTHA-
6pe B 2023 r. — 6 160 u B deBpane 2024 r. — 5 680
(Tabsmmura). bossmoe komudectBo OKDB BBIABMIIN B MPO-
6ax Bofel peku B. Uepemmanka B 2023 r. B ampeie —
6 500 KOE/100 cMm3, aBrycre — 5 680, okTsa6pe — 5 600,
B anpesie 2024 r. — 9 840 KOE/100 cm® u B uroHe 2025
r. — 6 800, uto mpesbIIasIo HopMatuB B 13, 11, 11, 20
1 14 pa3a COOTBETCTBEHHO.

YucnenHocTs E. coli BeIXOOwia 3a mpefnessl
persiamenTa CaHlIuH B 17% oTo6paHHBIX IPOO, TaKXe B
OOJIBIIMHCTBE CJIy4yaeB B yCThAX pek M. UepeminaHka u
B. Yepemmanka. B B. Uepemiatke 13 26 1mpob He COOT-
BercrBoBaysi CaHIIuH 69% mnpo6, B M. Uepeminanke
43%, B Kamenymke 11% wu KpecroBke 3.5%.
MakcumarsipHas yncjieHHocts — 143 000 KOE/100 cm?®
BBIABJIEHA B ycThe p. M. Uepeminanka B mapte 2024 r.,
YTO IpeBbrIcUJIo HopMaTuB B 1430 pas, Takke BEICOKUE
3HaueHUs Habonanu B oKTAGpe B 2023 1. — 6 160 u
B mioHe 2025 r. — 4 200 (Tabsuia). Bosbinoe KoJiu-
yectBo E. coli obHapyxeHo B mpobax Bomsl peku B.
Yepemmanka B 2023 r. B anpesie — 4 500 KOE/100 cm3,
okTsAOpe — 5 600 u B anpesie 2024 r. — 7 440 KOE/100
cM®, 4TO TMpeBHIIAJI0 HOpMATUB B 45, 56 u 74 paza
COOTBETCTBEHHO.

DHTEPOKOKKM IpeBblIagy HopMaTuB CanlluH
B 58% aHanmusupyeMmbix npo6. B ycThax pek M. u
B. UYepemmanka 93% mnpo06 He COOTBETCTBOBAJIU
CanlluH, B Kamenymke — 50% u KpectoBke — 46%.
MaxkcruMaJsibHy!0 YMCJIEHHOCTh SHTEPOKOKKOB AeTeKTH-
poBanu B Mapte 2023 r B p. b. Uepemmanka — 5 000
KOE/100 cm3, uto mpeBbicuio HopMaTuB B 500 pas,
B nwoHe 2023 r. — 1 300 u B aBrycre 2024 r. — 1 820
(Tabmuma). B M. YepemiiaHke MaKCUMyM IpUILIeICA
Ha MapT 2024 1. — 4 300 KOE/100 cm3, Tak e BBICOKHE
3HayeHus omnpefeanyau B 2023 r. B mae — 2 530, utoHe
— 1900 u B urosie 2025 . — 1 264.

B ce3oHHOM acnekTe OTMedYa/JM MaKCHMaJlb-
HyI0 YHMCJIEHHOCTb CaHUTAapHO-IIOKa3aTeJbHBIX TPyl
MHKpPOOPraHu3MOB BO BCeX MCCJefyeMBIX peKax B
BeCeHHU! nepuoj (MapT, anpesb), Korga CTOK MUHU-
MaJIbHBIM U B PyCJIO peK € TaJbIMH BOJaMu IOCTynaeT
JIOIIOJTHUTEJIbHOE KOJIMYEeCTBO OPraHuKU U 0MOTreHHBIX
aseMeHTOB (MaJIbHUK U Ap., 2019b).

4. BoiBOADI

PesysibraThl HaCTOALIEro MOHUTOpPUHIa
MO3BOJIAIOT CHejaThb BBIBOJ, YTO BOJABl INPUTOKOB
b. UYepemmanka, M. UYepemmianka u KameHylka
NoABep KeHbl MHTEHCUBHOMY BJIMAHUIO aHTPOIIOreHHOM
JAeATeJIbHOCTU pIl. JIucTBsAHKA. B TeueHue Becero ucclie-
JAyeMOro neprojia perucTpupoBajd IpeBhIleHNus HOp-
maTtuBoB CaHlInH B mpuycTheBHIX ydacTKax pek b. u
M. YepemiiaHka.
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Kpome Toro, Bogel pex B. u M. YepeminaHka
IIOCTOSSHHO IIPUBHOCAT 3HAuUWTeJIbHBIE KOJIMYecTBa
(dekanbHBIX GakTepuil B 03. balikasi, oka3biBas Hera-
THBHOE BO3JeliCTBHe Ha CaHWTapHO-OakTepuoJiormuye-
CKYI0 0OCTaHOBKY NMPUOPEXHOI 30HBHI.

MaxkcyMaJsibHble 3HaueHUs YUCJIeHHOCTH SHTepOo-
KOKKOB U E. coli yBesinuniucs B p. B. 1 M. YepeMinaHka
1o cpaBHeHuo ¢ 2015-2016 rr.

Takum o6pa3oM, B HacTosllee BpeMsa B
pIL. JIuCTBAHKA KaK HUKOrAa HaspeJsia HeoOXOOUMOCThb
cTpouTesibcTBa 3(PGHEKTHUBHBIX OYMCTHBIX COOPYXXEeHUN
CTOYHBIX OBITOBBIX BOJ.
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