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3ATPSI3HEHUI B TIOBEPXHOCTHBIX CTOUYHBIX BOJIAX
(Ha mpumepe ropopa lyman6e)

Haoues 3.A!, lllapug3zona LI.K.!, Amup3oga O.X.""

! Hucmumym 600uwix npooaem, cudposnepeemuru u sxonoeuu Hayuonanvnot Axademuu nayx Taoocuxucmana

*Asmop-koppecnondenm. E-mail: orif2000@mail.ru

Aimomauuﬂ. B cmamve npueobumc;z pe3yibmanibl uccned08anus no codepofcaﬂuﬂ MANCENBIX Memdalos U
Op2aHUYeCKUX 3612[7}13H€HML7 6 NOBEPXHOCNIHbIE CIMOYHbIE Goabl, Komopble c6pacweaiomc;z 6 800HbBIe 0OBEKMbL De3
npet)eapummbl-toﬁ OHUCMKU. Ol’lpe‘()e‘]l@HO, Ymo 6 N0OBEePXHOCMHbLX CIMOYHbIX 600ax Habmooaemces npeevliierHue 3Ha-
ueHuil H,HK 07151 800bL NUMBEBO2O U pb160x03}zﬁcmeeHHozo SHAYCHUsA N0 COOMHOWEHUIO MACCO8AA KOHYEeHmMpayusl
6[)011/10, mapeanya, asrcele3o U YuHkda. ﬂaemc;z pe;comem)auuu, umo pes)Jibniarnisvl UCCIe008aAHUA KOTUYECINBEHIHO20
cocmaesa no Canp.?deHuiO UOHOB NIAIHCEIIBIX MemdaJjllo8 U HEKOMOPbLX OPcAHUYECKUX KOMNOHEHNO08 6 NOBEePXHOCM -
HBIX CIMOYHBIX 000X mozym ObINDb UCNOIL30BANDI npu oyeHKe CoCmosiHusl B800HBIX pecypcos, CnMeneHu anmponoceH-

HO20 HA2PY3KU HA BOOHYIO IKOCUCIEMY U OKPYIHCAIOUYVIO CPEOY.
Kmouesvie crosa: Ilosepxnocmuvle cmounble 600bl, MsdiCeble MEMAILIbL, OPAHUYECKUE KOMNOHEHNbI, npe-
0e1bHO-00NY CIMUMASL KOHYEHMPAYUsi, PEKPeayuoHmblil 600HbI 00beKNI.

Beenenune

B coBpemeHHBIX YyclaoBUSIX YypOaHuU3a-
MU ¥ AHTPOTIOTEHHON HATPY3KU peIlIeHUe
BOIIPOCOB OYKMCTKU MOBEPXHOCTHOTO CTOKA,
COXpaHEHUs] BOJHON 3KOCUCTEMBI U pallUO-
HAJIBHOTO HCIIOJIb30BAHUSI BOJIHBIX PECyp-
COB HEBO3MOJXKHO 03 TOYHOM mHpopManum
0 (PUBUKO-XUMUUYECKOM M OPTaHUUYECKOM CO-
CTaBe OTBOJIUMBIX MTOBEPXHOCTHBIX CTOYHBIX
BO/I.

Kpome Toro, ompeneneno, 4To oaHa u3
OCHOBHBIX 3a7a4 Lleneil ycroituuBoro pas-
Butusi (LIYP 6.3.) manpaBiena Ha cokpa-
IIEHUE BJBOE JI0JIM HEOUUIICHHBIX CTOYHBIX
BOJI, cOpachlBaeMbIX B BOJHBIE 00BEKTHI. K
TOMY jKe, OOecreueHre KauyecTBa BOIHBIX
OOBEKTOB 3aBUCUT OT IOCTOSIHHOT'O MOHU-
TOPUHTA U KOHTPOJISI UCTOYHUKOB 3arpsi3He-
HUSI 1 HEKOHTPOJIMPYEMBIX cOpocoB [1].

BosiHbie 00BEKTHI, SIBIISIFOTCS BLICOKOUYB-
CTBUTEJIbHBIMU HHJIMKATOPAMH W3MEHEHUH
OCHOBHBIX TIOKa3aTejlell cocraBa MOBEPX-

HOCTHBIX CTOYHBIX BOJI, YTO HEOOXOJAMMO
TpeOyeT KOMIUIEKCHOM OIEHKU (PU3MKO-XU-
MHUUYECKOTO COCTaBa, COJAEPKAHUSI OpraHnyve-
CKUX 3aTrpsI3HEHUM M TSDKEJIBIX METaJIIOB [2].

N3BecTHO, YTO MMOBEPXHOCTHBIE CTOYHBIC
BO/IbI B YCIIOBUSIX Topojia Jlymanoe oTBOAsT-
Csl Uepe3 JJOTKOBYIO CeTh, KAHAJIAX U CeJIeBbIe
CcOpOCHI, TJe Jajiee BLIOPAChIBAIOTCS B PEKY
JlymaHOMHKY U APYTUe BOAHBIE OOBEKTHI.

B nanHO# cTaThe paccMaTpuBaeTcsl BO-
MIPOCHI OTPE/IEIICHUE COACPKAHUS THKEIbIX
METAJIJIOB U OPTraHUYECKUX 3arps3HEHUN B
MOBEPXHOCTHBIX CTOYHBIX BOJAAX, B IIENISIX
OlleHKU peku JlylnmaHOWHKU KaK pekpealu-
OHHBINA BOJIHBIA OOBEKT.

I'maBHBIM paKkTOpPOM, IMPU KOTOPOM peKa
JymaHOuHKa paccMaTpuBaliach Kak peKpe-
AITMOHHBIN BOJHBINA OOBEKT, B MEPBYIO OUe-
penp SBISIETCS TOTPEOHOCTh B HUX TOPOJ-
CKOTO HacejieHus. B cBsi3u ¢ 93TUM NMPUHSTO,
yTOOBl B KayecTBe OOBEKTOB pEKpealnu
paccMaTpUBAIUCh BOJOEMBI, TSTOTEIONINE
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K HaceJleHHbIM NyHKTaM. Peky JlymanOuH-
KY BO3MOXHO MCHOJIb30BaTh B CIEAYIOIIMX
LEeNsX: OpraHU3allisl BOJHBIX TYPUCTCKHX
MapIIpyTOB; OpraHu3alusl IIHKHO-KYaJlb-
HOU pekpeanuu (KynaHue, IulaBaHue, IPbhK-
KM B BOJY U B BOJHOCIIOPTUBHBIX LIEJISIX).

B cratbe npeAcTaBieHbl PE3YJIbTATHI
UCCIIEIOBAHUS COJEPKAHUE TSDKEIIbIX Me-
TAUIOB U OPraHUYECKMX IOKa3aTelel B
MIOBEPXHOCTHBIX CTOYHBIX BOJAX B HEKOTO-
PBIX BBIOPAHHBIX TOUKAX TEPPUTOPHUIL TOPO-
na JlymianOe u cenieBbIX cOpocax mepesn ux
copocoM B peky JymaHOUHKY.

Ot16op 1 aHAIU3 TUAPOXUMHUUECKUX TPOO
MPOBOJIMJICA B COOTBETCTBUM C METOJIMKAMU
BBIIIOJIHEHUS] U3MEPEHUM, TPUHATBIX B HOP-
MAaTHUBHBIX IOKYMEHTaX.

Metoaunka ucciie10BaHus

Js onpenenieHrst KAaYeCTBEHHBIX Xapak-
TEPUCTUK COCTaBa TOBEPXHOCTHBIX CTOYHBIX
BOJl HAMHM BBIOpaHbl OTOOPBI MPOO TabIX
CTOKOB B BOCbMU TOUKax. [TpoOrl oT noxe-
BBIX CTOKOB OBbLJIM BRIOPAHBI OT CEJIeCOPOCOB
nepen BnajaeHueM B peky Jlymanbunka. O0-
pa3ubl 1poO ObUIU BIOPAHBI B CEPEIVHE, U B
koHue siHBapsa 2023 roaa, BO Bpemsi 00UJIb-
HBIX JOXKJIEBBIX OCAJIKOB U CHETOIaaoB [3].

KauecTBeHHBIN U KOJIMYECTBEHHBIN aHa-
JIA3 COAEPKAHUS TSKEIbIX METAJUIOB B IO-
BEPXHOCTHBIX CTOYHBIX BOJAaX MPOBOJUIICS
Ha u3MeputenbHOM ammaparte "CrnekTpo-
ckaH Makc-G". JlaHHBII anmnapar sBiIseTCs
PEHTTCHOBCKAM CKAHUPYIOLIAM CHEKTPO-
METP C KPUCTAII-IU(PPAKIIMOHHBIM JETEK-
topoM. I1pu npuroroieHuu odpasua 610
COOJIIOAEHO YCIIOBHE OTCYTCTBUSI HEOJHO-
POJIHOCTEN U LIEPOXOBATOCTH (TJIAAKOCTH)
MIOBEPXHOCTU 00pa3ua Jjisl yMEHbLIEHUS 10-
IPEIIHOCTH M3MEPEHMS] U YBEIMYEHHE TOY-
HOCTb olpeaesieHust oOpasnos. Mcnoib3o-
BaHNE METOJa PEHTICHO(IyOPECHEHTHOTO
aHaJIM3a MO3BOJISIET OCYILLECTBIISATh MOHUTO-
PUHT BOABI C OJJHOBPEMEHHBIM OIPE/IEICHU-
€M CYMMAapHOTO COJEPIKaHUS aTMOC(EPHBIX
3arpsA3HSIONIMX BEIIECTB, K YUCIY KOTOPBIX
OTHOCATCS LIMHK, XKeJIe30, MapraHel, XpoM,
raJl0JINHUN U €EBPOITNN.
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CopnepxaHue OpraHMYECKUX KOMIIOHEH-
TOB B TIOBEPXHOCTHBIX CTOYHBIX BOJIAX OIIpe-
nensiiy Ha ciekTpodoTomerpe IR Tracer-100
(Shimadzu, SInonus).

Tsokenple METAITBI OTHOCATCS K TIPHO-
PUTETHBIM 3arps3HSIONIMM BellecTBaM, Ha-
OJIrofeHus1 32 KOTOPBIMU O0s3aTeNIbHbI BO
BCEX Cpe/ax.

B Pecny6nuke Tamxukuctan cojuep-
KAHUE TSDKEIBIX METAJUIOB M JPYrux 3a-
TPSI3HSIONINE BEIIECTBA pPErIaMEHTUPYET-
Cs TIPUHSTHBIM HOPMATUBHBIM JTOKYMEHTOM
«CanurapHeie mpaBwia U HOpMBI. [luThe-
Bas Boja. | urmeHmdeckue TpeOOBAHMS K
Ka4eCTBY BOJbI IICHTPATN30BAHHBIX CHCTEM
MUTHEBOr0 BoJIoCHAO)eHusi. KoHTposb Ka-
yectBa», «CanlluH 2.1.4.004-07» ot 28.02.
2007 r. Ne75 [4].

KoHTposb copepxaHue OpraHMYecKux
3arpsi3HEHUN B TTOBEPXHOCTHBIX CTOYHBIX
BOJaX TaK)Xe HEOOXOAMM, TaK KaK OpraHu-
YeCKHe BEIIECTBA BBICTYNAIOT B POJIM PEK-
pPEalMOHHBIX PECYpCOB, a TMOBBIIMIEHHBIE WX
KOHIIGHTPAIIMU B MPUPOAHBIX BOJAX MOTYT
OTPHULIATEIIbHO CKAa3bIBATHCS HA 310POBbE
yeJoBeka [5-6].

Llenbro HACTOAILIErO UCCIETIOBAHUS SBU-
JIOCh OIPEAEIIEHUE TSHKEIbIX METAJUIOB Me-
TOZOM PEHTTEHO(IYOPECHEHTHOTO aHAIN3a
U CIEKTPO(POTO-METPUIECKOE OIpeAeTICHIE
OPTaHUYECKHUX 3arpS3HEHUI B TTOBEPXHOCT-
HBIX CTOYHBIX BO/IaX B BEBIOPAHHBIX TOUKAX.

Pe3yabTatsl u 00cykaeHHEe

JIaHHBIE TIO OIPEIEICHUI0 HEKOTOPbIX
TSDKEJIBIX METAJUIOB B TIOBEPXHOCTHBIX CTOY-
HBIX BOJaX MPEJACTABIICHbI B Ta0mMue 1.

[Tonyuennwle naHHble TaOMUIBI 1 MOKa-
3BIBAET, UTO BO BCEX CIIydasix ObUTO 3auk-
cupoBaHo npesbleHue 3HaueHuit [IIK pis
MMATHEBOTO HA3HAYCHUS U PHIOOXO3SAHUCTBEH-
HBIX BOJIOEMOB IO COOTHOIIEHUIO MacCOBas
KOHLEHTpalusl 6poma, Maprasua, xeie3o u
uuHka. [Ipu sTom conepxkanue 6poma mpe-
BBILIAJIO TPUHATHIE HOPpMATHUBHI B 3,65 10 81
paza, mapranua B 1,5 no 47,3 pasa, xeine3o
B 19,8-54,3 pasa, a cojepkaHue 1IIMHKA — B
1,15-17 paza.
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Taomuma 1. CpegHee comepkaHNe HEKOTOPBIX TIKEITBIX
METAJIJIOB B TIOBEPXHOCTHBIX CTOYHBIX BOJaX

CojnepkaHue TSKEITbIX METAIIIIOB, MI/AM3
Nol | NelA Ne 3 Ne 6A No2 | Ne2A | Ned | NedA
n/m Hamveropaiiiie Cenecopoc | ITIpoOsr
METajIoB CenecOpoc Cenecbpoc CenecbOpoc
«IIIypaxcoit» «Hocupo- | ot TasHue «KapamoBa» | «IoTepmyp»
Ba» cHera

1 | Bpowm (Br) 1.96 | 0.10 3.21 0.73 0.13 1.12 2.03 16.2
2 | Mapraunen (Mn) | 0.15 | 11.9 0.23 13.6 142 | 233 1.46 0.31
3 | Keneszo (Fe) 832 | 12.5 12.9 5.94 13.8 15.8 16.3 6.71
4 | luuk (Zn) 2.87 | 1.15 3.45 17.2 1.99 | 0.89 0.2 3.47

B moBepXHOCTHBIX CTOYHBIX BOJAX HC-
CIIeTyeMBIX CeJIEBBIX COpOCcCaX OCHOBHBIM Me-
TaJJIOM-3arpSI3BHUTEIEM  SIBJISIETCS  KEle30,
KOTOpPOE IMOBCEMECTHO HaOJII0/IaeTCsl B HAU-
OOJBIINX KOHIICHTPAIUSIX — WM TPEBbIIIA-
rommx TTK.

KoHneHTpaum ocTaibHBIX METAJIOB, B
11eJIOM, 3HAYUTEIbHO HIKE 3a(DMKCHPOBAH-
HBIX KOHIIEHTPALIMH jkelle3a, HO TOXe Hepe/I-
ko npeBbimaromux K.

CrereHb aHTPOIIOTEHHOI'O JABJICHUS Ha
peYHbIe PKOCHUCTEMBI, 3aBHUCSAIAs OT O0b-
€MOB cOpoca OYHIIEHHBIX CTOYHBIX BOJ M
MTOBEPXHOCTHBIE CTOYHBIC BOJIBI, MOXKET B

3HAYMTEILHON CTEIeHN HUBEJIUPOBATHCS 3a
CUYET CHUIKEHUS KOHIIEHTPALMi 1O OTHOCHU-
TeIbHO O€30ITaCHBIX 3HAYEHMI, a TaKKe 3a
CYET IPOIECCOB CAMOOUMIIECHUS M pa30aB-
JISTFOIIEH CITOCOOHOCTHU peK.

Taxxe B LieJsIX OmpeAesieHUue CojaeprKa-
HUSI OPTAaHUYECKUX 3arpPsS3HEHHIN B ITOBEPX-
HOCTHBIX CTOYHBIX BOJaX HAMHU OBLIO MPOBE-
JIEHO MCCIIeIOBaHUS Ha HAJINYHUE HEKOTOPBIX
OpraHNYecKuX KOMIOHEHTOB (JIMITUIICHTJIN-
KOJIb, 3THJICHIJIMKOIb, IUATUIdTATIAT, IU-
MeTHJIOBBIM 3(up). PesyabraThl aHanIm3oB
MIPUBOJIATCS B TabuIe 2.

Tabanua 2. CpeHee cofepkaHie OPraHUYECKUX 3arpsi3HEHUI B IOBEPXHOCTHBIX CTOUHBIX BOAAX

CopeprkaHue OPraHUYECKUX 3arpsi3HeHUN, MI/aM3

Ne Ne Ne
HaunmenoBanue Ne 1 1A Ne 3 Ne 6A Ne 2 A Ne 4 AA

/o OPraHUYeCcKUX Toot C = C =
BCIIIECTB Cenecopoc | Cenecbpoc POORI eJ1ecopoc eJ1ecopoc
. otT Tasiune | «Kapamo- «IloTep-

«Iypakcoi» | «HocupoBa»

cHera Ba» Myp»
1 | AU3TUIIEHTIIMKOIb ¢bx bk bk bk 0.10 0.87 | 0.90 | 1.0
2 | DTUIEHTIUKOITh ¢dx | 0.03 0.02 0.02 ¢bx ¢x | 0.02 | 0.01
3 | Auwstundranar 043 |0.74 (N 0.17 0.03| o¢x bx | 2.14
4 |HmveTHnOBHII 2.86 | 1.74 Px 217|161 312 [ 258 | 2.56

aup

ITpumeuanue: px — GoHOBASI KOHIIEHTPALIUS.

Kak BumHO M3 Tabmuibl 2 copepkaHue
OPTraHUYECKHX BEIIECTB B UCCIICTYEMbIX TOY-
KaxX He 3HauuTeabHOe. TOJBKO CoMepiKaHue
amaTUiIdTamaT B Toukax orbopa 4A u 1A
npessimnajo [JIK (ITJK cocrasaser 0,5 mr/
M?). B ocTanmbHBIX ciyyasix 3HAYCHHs] Opra-

HUYECKUX 3arpsSI3HEHUN COOTBETCTBYIOT HOP-
MBI TpeleIbHOM JOMyCTUMON KOHIIEHTpa-
IIUU UCCIIETyEeMbIX KOMITOHEHTOB.

Ha pucynkax 1 u 2 npuBoasitcs pesyJib-
TaThl CIIEKTPOMETPUUECKOTO U3MEPEHUS 10
COZICP)KAHUIO OPTaHUYECKUX 3arpSI3HEHUIM.

214



OKOJIOT'HA

g ¥ 3

8 5 g 3 3 3

N
o

ik
o

_.

=)

=)
|

DlelhyIPhIhalae e
lDlocyIPhthalate —

N

8

| E(h lene Gycol
IQCO

i

=

,5*

J.G7 Phtha qua nlne Gree

o ButyIPhthalaE '— -

|
" |; ]ﬂhT Fe203 —

",_-.—“

~
o

8

llllllllllllllll[llll[IIII|IIII|IIII|IIIIII

T Y 17 Dis Azo Y elloy

AT

H

g

=

8

n
o

_
o

11T | LI L ] ¥ ¥ X [ | B O I rrri I T TT I L ] TTTT
4000 3750 3500 3250 3000 2750 2500 2250 2000
Bisphenol Al Transmission

IIII|IIII‘

1750 1500

| A B | I L ) | | N O ) |
1250 1000 750
cm-1

Pucynoxk 1. Conepxanue nustundranat B ceneBble copocsl «Illotemyp»

D_B-15 Phthalocyanine Blue
-15_2 Phthalocyanine Blug, —
B D _
] I'D StearicAcid — r“
] Y ”” rm‘
- 1M
] ' \ W
] U
L I L I L I O L I I L
4000 3750 3500 3250 3000 2750 2500 2250 2000 1750 1500 1250 1000 750
Sucrose DuraSamplIR cm-1

Pucynok 2. Conepxanue nuaTuiadTanat B cejieBble copocs! «LLIypakcoii»

215



IKOJIOI'HA

3akinouenue

ITpoBeneHHbIE HAMU HMCCIETOBAHUS TI0-
Ka3aJIi, 4TO IO COJACPKAHUIO MCCIIETyEeMbIX
TSDKEJTBIX METAJIJIOB M OPTAHUYECKUX 3aTPsi3-
HEHUI B ITOBEPXHOCTHBIX CTOYHBIX BOAAX
MPEBBIIIAIOT HOPMBI JIOMYCTHUMBIX 3HAUe-
HUW, 1 PEKOMEH]IyEeTCsl, UTO Iepes cOpocom
ux B peky JymraHOmHKa cieayer, mpoXoauT
MIPEIBAPUTEIIHHYIO OUUCTKY.

B mensix KOMIUJIEKCHOM OLIEHKU O COAEp-
KaIecss XUMUYECKOTO U OPTraHUYECKOTO
3arpsi3HEHUS TTOBEPXHOCTHBIX CTOYHBIX BOJ,
HEOOXOIMMO COBEPIIEHCTBOBATH METO/IBI:

- OLEHKM TEPEHOCA 3aTrPSI3HSIONINX Be-
IECTB;

- IPaBWJIBHO OPTaHU30BATh Y4eT coopa u
OTBOJIA TIOBEPXHOCTHBIX CTOYHBIX BOJI Yepe3
KaHaJIbl U CeJIeBble COPOCHI;

- YTOYHUTH METOABl KOJIMYECTBEHHOU
OIICHKU 3arpsi3HEHUH, MOCTYNAIOINUX B BO-
JTHbIe OOBEKTHI MOBEPXHOCTHOTO CTOKAa C
ypOaHU3UPOBAHHBIX U CEIIUTEOHBIX TEPPHU-
TOPUIL.

PesynapTarhl  mccremoBaHUS — KOJIMYe-
CTBEHHOTO COCTaBa MO COJCPIKAHUIO MOHOB
TSDKEJIBIX METAJIOB U HEKOTOPBIX OpTraHnye-
CKHUX KOMITOHEHTOB B ITOBEPXHOCTHBIX CTOY-
HBIX BOJIaX MOTYT OBITh MCIIOJIb30BAHBI MPH

OIICHKE COCTOSTHUS BOJHBIX PECYpPCOB, CTEIe-
HU aHTPOIOTEHHOT'O HATPY3KHM Ha BOIHYIO

OKOCUCTEMY M OKPYKAIOIIYIO CPELLy.
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Hlapxu myxmacap. /lap makona Hamuyaxou maxKukom ouo 6a mapkuou Memanixou 6asHut 6a uGrocuxou

opeanukii 0ap ooxou napmosu camxii, Ku 6a oovexmxou 00i be Mo3aKyHUU NEUWAKH UHMUKOL 0004 MeUasaHo,
osapoa uiyoaacm. Myaiisn kapoa wiyoaacm, Ku 0ap 00x0u napmosu camxii HUOHOUXAHOaxou OaIan0 a3 KUmMamu
xaoou axkanu yousz (XAY), ku 6apou mavunomu 06u HyWOKI 6a X0ya2uu MOXUOOpi MyKappap utyoaacm, az pyu
mManocyou Xaymu yousu opom, mapeamec, 0xXam 6d pyx, oa nazap mepacao.

Tascusxo newnuxo0 me2apoaod, Ku HAMUYaxou MaxKuKomu mapkuou Mukoopi az pyu Mukoopu uoHxou me-
MANX0u 6a3HUH 80 OAB3E KOMNOHEHMXO0U OP2AHUKE 0ap 00X0u RAPMOsU Camxii MemagoHano bapou ap3éouu xo-
aamu 3axupaxou 06, oapayau capoopuy anmponoeHHi 6a HU30MU IKOI02UL 00 8a MYXUMu 3ucm, ucmudooa
Kapoa wasano.

Kanuososrcaxo. Odoxou napmosu camxi, Memaiixou 6asHuH, KOMNOHEHMXO0U OPeAHUKI, XA00U AKKALU YOU3,
06vexmu 0buu ghapozamii.
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CONTENT OF HEAVY METALS AND ORGANIC
POLLUTANTS IN SURFACE WASTEWATER
(using Dushanbe as a case study)

Nabiev Z.A.!, Sharifzoda Sh.K.!, Amirzoda O.Kh.""

nstitute of Water Problems, Hydropower and Ecology of the National Academy of Sciences of Tajikistan
*Corresponding author. E-mail: orif2000@mail.ru

Abstract. The article presents the results of a study on the content of heavy metals and organic pollutants in
surface runoff waters, which are discharged into water bodies without prior treatment. It has been determined
that surface runoff waters exhibit exceedances of the maximum permissible concentrations (MPC) for drinking
and fishery water standards in terms of the mass concentration ratio of bromine, manganese, iron, and zinc.
Recommendations are provided, stating that the results of the quantitative composition analysis of heavy metal
ions and certain organic components in surface runoff waters can be used to assess the state of water resources, the
degree of anthropogenic impact on the aquatic ecosystem, and the environment.

Keywords: Surface runoff waters, heavy metals, organic components, maximum permissible concentration,
recreational water body.
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