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IKOJOI'MYECKOE OBOCHOBAHUME IPUMEHEHUA
APEHA’KHOI'O CTOKA IIPH OPOIIEHUHA
CEJIbCKOXO3SIMCTBEHHBIX YTOAUI

I]enw: oueHKa SKOJOTUYECKOW OE€30MacCHOCTH OpPOIICHUs JAPEHAXXHBIMU BOJIAMU 4Yep-
HO3EMOB C Y4e€TOM OCOOEHHOCTEW pacmpeeNieHus 3arpsa3HIIONIMX BEUIeCTB B Mpoduiie mod-
Bbl. Mamepuanwst u memoowt. [1nomans opomaemoro ydactka 50 ra. Y4acTok uccie10BaHUM
pacrojoxeH B Tpetbel [IprmMaHbIdeckoi 30He Ha IEPBOM HAAMOMMEHHOU Teppace p. MaHbIy.
[TpeobanaromuMu MOYBaMHU SBISIOTCS MPEIKABKAa3CKHE YEPHO3EMBI, BBIIIEIOYCHHBIC, 00ITh-
1€l 4acThlO0 CpPE/HE- U CHJIBHO 3aCOJIEHHBIE, C MATHAMHM COJIOHLOB ¢ coioH4akamu 25-50 %.
['myOuna 3aneranust rpyHTOBBIX BOJ 0,8-2,1 M. J[MHamMuKa MUHEpaU3alluyd TPYHTOBBIX BOJ]
1o OOJBIIMHCTBY CKBOXMH HOCUT CTaOWIbHBINA xapakTep. ColepikaHue CyXOoro ocraTka He
npeBbIIIaeT 6 r/amM°, TOKCHIHBIX costed 1,5 r/nm® u xmopunoB 0,2 r/am>. Pezyarsmamot. [1po-
BEJICHHBIMU J1aOOPATOPHBIMH UCCIIEOBAHUSIMH KaueCTBa IPEHAKHBIX BOJ (MioHb 2018 1.) ye-
TAHOBJICHO, YTO JIPEHAXXHBIE BOJIBI 3aKPHITON CETU MO MUHEPAIM3AIMN UMEIOT OrPAHUYCHHOE
MPUMEHEHHE B OPOIICHUH B CPABHEHUU C UX COOPOM OTKPBITOH ceThlo. Tak, gomycTumas Mu-
HepaJIn3alys IPEBBIIICHA B IPEHAXXHOM CTOKE 3aKPBITOM OPOCUTENIBHON CETH X. JIECHWHCKOTO
BecenoBckoro paiiona. CorjacHO HMPOBEACHHOMY AaHAJIN3y, KOHLEHTpALUs 3arpsi3HSIOLINX
BEIIECTB HAYMHAET PACTH HA TPETH TOJ MOJIMBA, HA BTOPOU ToJl HAO0JaeTCsl HEOOIBIIIOEe CHU-
»eHue (B cpenHeM Ha 10 %) cymmbl HOHOB Kanust 1 Hatpust (¢ 2,2089 no 2,2057 r/am?), maraus —
¢ 2,2744 no 2,2742 r/nm?, ruapokapoonaroB — ¢ 0,8738 mo 0,8723 r/nm>. 3aknrwouenue. 11lpoe-
JICHHBIE MCCIICIOBAHUS IMOKa3ajdd, YTO NMPUMEHEHHUE HEMOATOTOBJICHHOTO JPEHAKHOIO CTOKa
MIPU OPOIIECHUU CEITBCKOXO3IUCTBEHHBIX Yroauil OyaeT CloCOOCTBOBATh HAKOIIJICHUIO 3arpsi3-
HSIOIIMX BEIIECTB B TPYHTOBBIX BOJIaX M POCTY SKOJOTUYECKOW HArpy3KH Ha MPHUPOAHYIO
cpeny.

Kniouegvle cnosa: npeHaxxHblil CTOK; 3arpsi3HAIONIECE BEIIECTBO; KOHIIEHTPALIUsI; OpPO-
[ICHUE; YEPHO3EMBI.
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ECOLOGICAL JUSTIFICATION OF DRAINAGE FLOW
APPLICATION WHEN IRRIGATING AGRICULTURAL LANDS

Objective: assessment environmental safety of irrigation with drainage water of
chernozem, taking into account the characteristics of pollutants distribution in soil profile.
Materials and Methods. The irrigated area is 50 ha. The research site is located in the third
Primanychsky area on the first floodplain terrace of the river Manych. The predominant soils
are the Pre-Caucasian leached, mostly medium- and highly saline chernozems with scabby
land and solonchaks 25-50 %. The groundwater depth is 0.8-2.1 m. The dynamics
of groundwater salinity in most wells is stable. The solids content does not exceed
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6 g per dm?, toxic salts of 1.5 g per dm? and chlorides of 0.2 g per dm?. Results. Laboratory
studies of drainage water quality (June 2018) found that drainage water of a closed network
has a limited use by salinity in irrigation compared to its collection of an open network. So,
the permissible mineralization is exceeded in the drainage flow of a closed irrigation network
khutor Leninsky Veselovsky district. According to the analysis the concentration of pollutants
begins to increase in the third year of irrigation, in the second year there is a slight de-
crease (on average by 10 %) in the amount of potassium and sodium ions (from 2.2089 to
2.2057 g per dm®), magnesium — from 2.2744 to 2.2742 g per dm?, hydrocarbonates —
from 0.8738 to 0.8723 g per dm?. Conclusion. Studies have shown that the use of untreated
drainage flow at irrigation of agricultural land will contribute to the accumulation of pollu-
tants in groundwater and increase of the ecosystem load.
Key words: drainage flow; pollutant; concentration; irrigation; chernozems.

Beenenne. Hanbonee TUNMUHBIM BUA 3arpsi3HEHUS NPAKTHUECKH BCEX
KOMITIOHEHTOB OKPY>KAIOLIEH MPUPOJHON Cpeabl Ha CEIbCKOXO35MCTBEHHBIX
TEPPUTOPUSX JIFOO0H CTpaHbl — BHOCUMBIE YIOOPEHHUS, CITIOCOOCTBYIOIIUE 3aCO-
JIEHUIO TIOYBEHHOTO MPOQMIIA U, KaK CJIEICTBUE, 3aKOHOMEPHOMY MOBBIILIEHUIO
MOHHOM KOHIICHTPALMU JPEHAXHBIX BOJ Ha OcyllaeMbIxX noysax [1-3]. Brece-
HUE aMMHAuYHBIX yJ0OpEeHUIl mepes MOCeBOM WM OCEHBIO YBEIMUMBAET CONEp-
YKaHHWE a30Ta B JIPEHAXKHBIX BOJaX B 2—3 pasa, a 3To okoso 16,8 kr/ra azora. [lpu
BHECEHUU MUHEPAJIbHBIX yI0OPEHHUI KOHUEHTpAIMs XJI0pa B IPEHAKHBIX BOJAX
yBenmuuuBaetcs ¢ 13,1 qo 31,7 Mr/oM°. MakcuManbHoe cojiep)KaHue Cyab(}aToB
OTMEUAETCSl B BECEHHUI nepuo B kosmuecTse 720,6 MF/I[M3 [4].

CornacHo CylIeCTBYIOIIEH OIIEHKE BIMSHHUS THUAPOTr€OJOTMYECKUX (ak-
TOPOB Ha MOJ3€MHbIE BOJIbI, IPOBOJUMON MO 3HAUEHUSM HMH(UIBTPALMOHHOTO
NUTaHUs, MUHEPAJIU3ALMHU, TUITY BOJOOOMEHA M CKOPOCTH TMEpPEMEIICHUS MO-
3€MHBIX BOJI, MOYTH Bcsi PocToBCcKkast 00acTh MoaBep:keHa BO3ACHCTBHIO B 3HA-
YUTEJIBHOM CTENEHH, 3a MCKIIOYEHUEM CEBEPO-BOCTOYHOM M I0KHOW IpUTpa-
HUYHOU TEPPUTOPHH, TJ€ CTENEHb BO3ICHCTBUS YMEHBIIAETCS A0 CpeAHe [S].

JUIsl OPOCHUTENBHBIX CUCTEM XapaKTEPEH IMPOLIECC BO3pacTaHUs MPUTOKA
HAaIOPHBIX BOJ IPU CHW)XKEHUM YPOBHEW I'PYHTOBBIX BOZ. B mpenenax Haamou-
MEHHBIX Teppac AOJUH PEK, OTAEJIEHHbIX OT IPYHTOBOTO IMHUTAHMS CJIOEM IJIVH
MOITHOCTBIO 10—15 M, MepeToK TPYHTOBBIX BOJ OCYLIECTBIISIETCS JOBOJIBHO
PaBHOMEPHO B TEYEHHUE BCETO MEKBETETAIMOHHOTO Nepruoaa. Toraa Kak ¢ Hada-

JIOM BCTCTAIMOHHOI'O IICPpHOAA, 3a CUCT IMOTCPb 4YCPC3 OPOCUTCIIbHBIC KaHAaJIbI,
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YPOBHU T'PYHTOBBIX BOJ MOBBILIAKOTCSA MTPU COXPAHEHUH MTbE30METPUUYECKON TTO-
BEPXHOCTU Ha O0Jiee HU3KUX OTMETKAaX, YTO M CO3[aeT YCIOBUS JJIA MEepeToKa
TPYHTOBBIX BOJI B HIKHHE CJIOM. BcieacTBue HEpaBHOMEPHOTO OpPOUICHUS He-
KOTOpbIE TTOBEPXHOCTHBIE BOJIbI MUTPUPYIOT B TPYHTOBBIE BOBI TOpPa3/io ObICT-
pee. [aHHbBIN mpoliecc cnocoOCTBYET €CTECTBEHHOMY CMEIICHHIO B Ipenenax
JPEHAXKHOTO y4acTKa IPYHTOBBIX M HAIIOPHBIX BOJl, KOTOPhIE UMEIOT PA3IMUHYIO
CTENEHb 3arpsi3HEHUs, U 3TO CIOCOOCTBYET (hOPMHUPOBAHUIO JIPEHAKHOTO CTOKA
C OrPaHUYECHHBIM IPUMEHEHUEM IS LieJel opouieHus [6—8].

[lenpro paGOTHI SIBISETCS OIEHKA HKOJIOTHYECKON 0€30MacHOCTH OpoIlie-
HUSI IPEHaKHBIMUA BOJIAMH YEPHO3EMOB C YYETOM OCOOCHHOCTEH pacnpeieseHust
3arpsA3HSAIONIMX BEIIECTB B MPO(dUIIC MOYBHI.

MarepuaJjbl 1 MeTOAbI HccaeaoBaHuil. [nomane opomaemMoro yyactka
50 ra (50000 M%) ¢ reoMeTpHUSCKHMH pasMepamu B miane 100 x 500 M. Vua-
CTOK MCCJIEJOBAaHUM PACIIOJIOKEH B TpeTheu [IprMaHbIUECKON 30HE Ha NEPBOU
HaJIMOMMEHHOU Teppace p. MaHbIu B npenenax pa3BUTHS YETBEPTUUHBIX CYT-
JIMHKOB, 3aJIETalolIUX Ha MEeCUYaHO-TIMHUCTHIX AJTIOBUATILHO-MOPCKUX OTJIOMKE-
HUSIX, XAPAKTEPU3YIOMIUXCS TAKEIbIM MEXAHUYECKHUM COCTAaBOM MOKPOBHBIX
oOpazoBanuii. [IpeobnanaomumMy MoYBamMu SBJISIOTCS TPEIKABKA3CKUE YEPHO-
3€Mbl, BBIIIEJIOYEHHbIE, OOJIbIIEH YacThlO CpPEAHE- W CHIIBHO 3aCOJICHHBIE,
C MSATHAMU COJIOHIIOB C cojloHYakamu 25-50 %.

XHUMUYECKHI COCTaB BOJHBIX BBITSKEK IMOYBOIPYHTOB MPEICTABIICH
B Tabmure 1.

Taboanua 1 — XumMuuyeckuii cOCTaB BOJHBIX BHITSIZKEK IOYBOTPYHTOB

FOPIC/IE,IOHT, H]Zlﬁggg;ﬁﬂ HCO; S Oz21+ - Ca2* Mg?* Na*
1 2 3 4 5 6 7 8

0-20 % 0,031 0,103 0,114 0,059 0,008 0,054
Mr/am° 31,01 107,69 113,5 59,11 8,27 3,33

2040 % ! 0,039 0,132 0,071 0,034 0,010 0,067
MT/TM 39,02 132,2 70,92 34,07 9,61 66,67

40-60 % i 0,031 0,148 0,064 0,039 0,010 0,062
MI/aM 31,09 48,1 110,3 38,68 9,61 62,1

60-80 % i 0,031 0,014 0,057 0,025 0,013 0,069
MI/aM 31,09 48,1 56,7 24,8 12,5 67,8
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[Tponomxenue Tadauibl 1

1 2 3 4 5 6 7 8
20-100 % . 0,037 0,115 0,050 0,090 0,018 0,010
MI/IM 36,6 114,9 49,6 18,0 9,7 61,8
100—130 % ! 0,042 0,132 0,036 0,014 0,011 0,066
MI/IM 42,1 132,2 35,5 13,6 11,1 65,5
130-160 % ! 0,042 0,189 0,043 0,011 0,014 0,100
MI/IM 42,1 198,6 42,6 11,2 13,9 99,3

CormnacHO naHHBIM TaOMUUBI 1, XJIOPUABI COAEPKATCS B TOKCUYHOM KO-
mnuectBe 0,13-0,08 % B cioe 0—60 cMm, BHU3 110 MOYBEHHOMY MPODUITIO MPOHUC-
xonut ymenbiieHue 10 0,03 %. Cynbdarbl Takke HaXOAWINCh B TOKCUYHOM
konmuectBe 0,06-0,21 %. Cpenu kaTHOHOB IIpeoOiaaeT HaTPUH.

['my6una 3aneranusi rpyHToBbIX BOj 0,8-2,1 M. JIluHamuka mMuHepanu3a-
MU TPYHTOBBIX BOJ MO OOJIBIIMHCTBY CKBAXKUH HOCUT CTAaOWJIBHBIM XapakTep.
CozepikaHHe CyXOro OCTaTKa He IIPEBBINAET 6 I/IM’, TOKCHYHBIX COJNCH

1,5 r/am’ u xnopuzaos 0,2 r/aM’ (pucyHoK 1).

6
® s C-MC-1 .____,-—///
X0 3 e NS ' oo
/ ' e 7 /A P < @14 - @15
1K X X
@2 ’  J , ek s
g @5 3 4 /g0 >
: ' i Y% o8 %%
[ B X <6 RAXRXXRD 0202020
e — T I . } ]
ol e e e L L L T TS Ll [ 13
8 .9 12-0-15 | .
.4' 10~ | \
®s i _ N ~ ‘
Y TN/ 0T N S N E
12--16 14 *xA2:[ 14v L ; \
RIKRIP < R ®
R 12
B DS EEIRLKKS - O |
BC-1-X-1
ot 1 a0 5 rigm’ cebiwe 10 r/am® 3aKpbITbIA ApeHax
ot 5 o 10 r/am® ® CKBaXXUHa TpaHcnopTupyowme

cobupaTtenu

Pucynok 1 — /lunamuka pacnpenejieHusi MUHEPAJIU3aLUU
JAPEHAXKHOI0 CTOKA B MpeaeIax 0CylaeMoro y4acrka

XUMHUYECKHUIM COCTaB JPEHAKHOI'O CTOKA, MPEACTaBICHHBIA B TabiuIe 2,

MO3BOJIIET OTHECTU JAHHYIO KaTETOPHIO BOJ K CyJIb()aTHOMY KJIacCy HaTPUEBOM
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IPYIIbl YaCTUYHO CMENIAHHOTO KAaTHOHHOIO COCTaBa. TWN ApEHa)XHBIX BOJ
CyJb(aTHBIA HATPUEBBIN U CyJb(aTHBIN KalblIMEBbINA. B ApeHa)kHOM CTOKE Na-
K€ OCEHHETr0 MepHoja OTCYTCTBYIOT BOJBI XJIOP-MarHueBoro Tuma (Tadauua 2).

Tabauua 2 — XumMuyecKuii cocTaB NPUPOTHON BOABI M IPEHAKHOI0 CTOKA

B r/mv’

yukr ot60pa mpo6bl | Cymma monoB | Nat + K+ | Mg*" | Ca? | CI” SO; | HCO5

baraeBckuii Maructpanb-

HBINA KaHal 0,368 0,020 0,007 |0,0770,060(0,049| 0,156
3aKpbITHIN JpEHAK 4,44 0,744 0,21310,416(1,045|1,803 | 0,227
['pyHTOBBIE BOJIBI 8,783 2,248 0,276 10,136(0,511 (4,721 0,891

PesyabTaTrbl M 00cyxaeHuss. C 3KOJOTMYECKON TOYKM 3PEHUS OIICHKA
3aIIMIIEHHOCTH ITOJI3EMHBIX BOJ| OIICHMBAETCS ITO0 CTEIECHHM TOKCUYHOCTH 3a-
TPSA3HAIOIINAX BENIECTB, KOTOPBIE B CBOIO OUEPE/Ib ICIISTCA HA Kareropuu [9]:

I xaTeropusi — 4pe3BbIYANHO OMACHBIE XUMHUUYECKHE SJIEMEHTHI, KOHIICH-
Tpalusi KOTOPBIX B MOJA3EMHBIX BOJAX J0DKHA HAXOAUThCA B npenenax 1,0 mr/m;

Il xaTeropusi — BBICOKO M YMEPEHHO OIIACHBIE XMMHUUYECKHUE DIJIEMEHTHI,
KOHIICHTpAIIUsI KOTOPBIX B MOJ3EMHBIX BOAaX JOJDKHA HAXOAUTHCS B AUAIA30HE
1,0-10,0 mr/m;

III xkareropusi — MajoOOMacCHbIE XUMHYECKHE JJIEMEHTBI, KOHUECHTPALUs
KOTOPBIX B IMOJI3EMHBIX BOJIaX MOXET OBITh CBbIIIEC 10 Mr/1.

C MenuopaTUBHOM TOUYKH 3pEHUS OLICHKA 3aIUIIIEHHOCTH TTOA3EMHBIX BO/I
OIICHUBAETCS MO OOJIbIIEH YaCTU KaueCTBOM OPOCHUTEIHHOM BOJBI U arpoOMeEINo-
PaTUBHBIMH TMPHUEMaMH, TO3BOJISIONIUMU CO3/1aTh OMOTCOXHMHYECKUM Oaphep
3a CUET TJIyOOKOTO PBIXJICHUS W JPEHUPOBAHUS MMOYBEHHOI'O MOKPOBA, PETYIIH-
POBaHUSI CKOPOCTH BIMTHIBAHUS BOJIbI, Pa3pyIICHUSI TUIICOHOCHBIX U OTJIEEBBIX
ropu3oHToB [10].

OrneHKa MPUTOJHOCTH JPEHAXKHOIO CTOKA, CHOPMHUPOBABIIETOCS B pas-
JUYHBIX palioHax PocToBckoit obmactu, A 1eneit opomrenus [11] nmpeacrasie-

Ha B Tabnuite 3.



Ta6auua 3 — MuHepaau3anus U MPUTOAHOCTD APEHAKHOI0 cTOKa PocToBCKoii 001acTn
10 KAYeCTBEHHBIM MOKA3aTeJIAM

Mise- 0.23.C 2 + UHnekchl
T MGCTO pa.]-H/ISa— ’ ) - Mg < HCO_ By N + ZHOHOB Na <
5011 oTbopa ust CaZt + Mg2+ Cal + Mg2+ 3 a P < —Ca2+ N Mg2+ BOJIBI 110
eHaXka * e e = 2+ 2+ 2+ 7 + + O. A. Ane-
P mpoter | (C), Na <soq | C TMem lCa Ca™ +Me <07 -
r/):(M3 y

OTKpBI-
TBIM x. Jleann- | 2,41 0,65<1,2 32 0,20 0,97 3,1 0,55 Sga
JIpeHax |ckuii Be-
3aKphl- | CEJIOBCKO-
TBIA ro paiiona | 4,44 0,03<1,2 45 0,08 1,54 3,6 0,75 S}ja
JIpeHaX

x. Enxun
OTKpEI- baraes-
TBIM 1,54 0,45<49 28 0,19 0,24 2,7 0,19 Sga

CKOTO
JpeHaX o

paiioHa

X. JIuman-
3akpbl- |ckuii Ce-
TBIHI MUKapa- 1,65 0,35<1,75 46 0,24 0,77 3,0 0,35 Sga
JIpeHaX |KOPCKOTO

parioHa

*
[Ipumeuanue — — gomycTrMasi MUHepau3anus He 6ome 4 M/,

‘OHLOI,/‘IHSOX QOHII0d U BMIOLOIC

[€1-1] “1610T ‘(€0)E 3
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[IpoBeaeHHBIMU JIAOOPATOPHBIMU HCCIIEIOBAHUSMH KaYeCTBA IPEHAKHBIX
BoJ (utoHb 2018 T.) yCTAaHOBJIEHO, YTO JpEHAXHBIE BOJIbI 3aKPBITOM CETH IO MU-
HEpanu3allid MUMEIOT OTPaHMYEHHOE NMPUMEHEHHE B OPOIICHWU B CpPaBHEHHUH
C UX cOOpPOM OTKpBITOH ceThbto. Kak BUHO M3 AaHHBIX TaOJIUIBI 2, AOMYyCTUMAs
MUHEpATU3alusl IPEBHIIICHA B IPEHAXKHOM CTOKE 3aKPBITON OPOCUTEIBHON CETH
x. Jlennnckoro BecenoBckoro paiiona.

PacnipocTpanenne 3arps3HAIONIMX BEHIECTB B IOYBEHHOM Hpoduiie
C IPEHAXKHBIMH BOJAMH BCTpEYAeT Psiji MOYBEHHO-T€OXMMHUUYECKUX Oaphepos,
TaKUX Kak OMOXMMUYECKHE U (PU3UKO-XuMUYeckue. JlJis Hac mpeIcTaBisgeT UH-
Tepec (PUBUKO-XUMUYECKUI Oaphep, KOTOPBIM OOYCIOBJIEH COPOIIMOHHO-
CeIMMEHTAIMOHHBIMI W XEMOCOPOIIMOHHBIMU CBoOMcTBamu To4B. [Ipu sTOM
HOJIBUYKHOCTh 3JIEMEHTOB OOYCIIOBJIEHA KHCIOTHO-OCHOBHBIMH M OKHCIIUTEIb-
HO-BOCCTAaHOBHUTEIHHBIMHU YCIOBUSMHU, KOTOPbIE CHOPMUPOBATUCH B TIOYBEHHOM
npodue [12].

JIyist mpoBesieHusl MPOTHO3a 3arpsi3HEHUS TOJI3EMHBIX BOJ| JAPEHAKHBIMU
BOJIaMH, WCIIOJIB3YEMBIMH ISl OPOLICHHSI TTOCJE MOATOTOBKH, HEOOXOIUMO OTI-
pENeNUTh BpeMsl IOCTHKEHUSI ’TUMHU BOJAMH YPOBHS IPYHTOBBIX BOJ] U OLICHHUTH
UX pacxoll, GUIbTPYIOIIUNCS Yepe3 MOYBEHHBIN MPOPUIIb.

Eciu 3HaTh OpOCHTENBHYIO HOPMY MOJTOTOBJICHHBIX IPEHAKHBIX BOJ
Ha OMPEJICTICHHON TIJIOMAIU, BPEMsI IOCTHXKCHUS IPEHAXKHBIMHU BOJIaMU YPOBHSI
T'PYHTOBBIX BOJ MOXKET OBITH OTIPEAENICHO 10 (hopMyiam.

Crnyuaii [. Pacxon ¢bunbTpaiiioHHbIX BOJ MeHbIIE KoddduimeHTa GuiibT-
palyu MopoJ B 30HE a’paluu:

mn

= R
3q2k

IJIC M — MOIITHOCTH 30HBI adpaluu, M;
1 — MOPUCTOCTh BOJJOHOCHBIX MOPO/I, %;

g — pacxo GUIbTPAIMOHHBIX BOJ, OMPEACIICMbIN U3 BHIPAKCHHUS:
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q= E )
e Q — OpOCHTENIbHAS HOpMa, M /Ta;
F — opomaemas momanis, ra;
k — ko3 dunreHT GUIbTpalum.
Cnyuyaii I1. Pacxoa ¢unsTpaninoHHBIX BOJ 060bIe KO huIueHTa Gpuibt-
paluu nopoJ B 30HE a’3paluu:

B m
_ . \27.2 ’
(1-n)k N (I-n)k N gk

2n 4n? n

t

Ecnu pa3pe3 nmouBeHHOro npoduiisi HEOMHOPOAHBIM U BKJIIOYAET B ceOA
HECKOJIBKO CJIOEB C Pa3IM4YHBIMU (PHIIBTPAIMOHHBIMU CBOMCTBAMHU, TO HEOOXO-
VMO UCIIOJIb30BaTh CpelHee 3HaueHue Kod(duiimenta GUiIbTpauu, KOTOpoe
B CBOIO 0YEpPEIb MOKHO ONPEETUTh IO (popmyJie:

m

k =

p
m, | m, m

+ +...+
ko k, k,

1

HN3MeHeHue KOHLOCHTPpAIHU 3arpsA3HAIINUX BCIICCTB B I'PYHTOBLIX BOJAX
pacCMOTpUM JIA OAHOPA30BOI'0 ITOJIMBA. Torz[a 3aBUCUMOCTDb IJId IIPOrHO3a U3-
MCHCHHA BO BPCMCHH KOHIOCHTPAIHNH 3arpsA3HAIOIIMX BCIICCTB 110 OpOIIacMbIM

Y4aCTKOM UMECT BU!

/ !
.- (Wq]c(b +W,c, , +W, co)
1~ ’

W, +W,

I'’I€ ¢, — KOHOCHTpAaUs 3arps3HsOIuX BCIICCTB B I'PYHTOBBIX BOJAAX IO OPO-

[ 3
ImacMbIM YY4CTKOM B 1000 -1 roa 1mocCJji€ Ha4yajia OpOIICHUA, F/I[M ;

C,_, — KOHICHTpanus 3arpsi3HsOIUX BEHICCTB B I'PYHTOBBIX BOJAX B IIPC-

JBITYIIEM TOAY, o/nam’;

3
C‘b — KOHIOCHTPANUA 3arpA3HAIOIINX BCIONCCTB B JPCHAKHOM CTOKC, F/I[M )
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W,

b — o01Iuii 00BEM JIPEHAXKHOT'O CTOKA, MOCTYMAIOIIEr0 Ha OpoIacMbIil

Y4aCTOK, M;
W, — o0muil 00beM IPYHTOBBIX BOJ I10J] OPOIIAEMBIM y4aCTKOM, M
W, = Fhn,
W, = Fhn=50000-10-0,25 = 206250 m°,
rae F — IUI0maib OpoIIaeMoro yaacTka, M;
h — cpeqHssl MOITHOCTh TOPU30HTA IPYHTOBBIX BOJ, M;

W, — 00beM 3arpsA3HEHHBIX TPYHTOBBIX BOJ, OCTABIIMAXCS MOJ] OPOIIAEMBIM
Y4ACTKOM IOCJIE HX BBITECHEHHS YACTHIMH BOJAMH B MEXKITOTHBHOM MEPHO, M:
W, =ahn(L-x,),

WO/ =100-16,5-0,25-(500-0,25) = 205631,3 m",
IZle a — IIMPYHA y4acTKa, M;
L — nnvHa y4dacTtka, M;
X, — PAcCTOSHHE, KOTOPOE IPOXOAAT 3arpA3HEHHBIE I'PYHTOBBIE BOJbI
3a OIPENIEIICHHBIN NEpUOJ BPEMEHH, M;

W, — 00beM YHCTBIX TPYHTOBBIX BOJI, OCTABIIMXCS MOl OPOIIAEMBIM yJacT-
KOM TOCJIE X BBITECHEHHS 3arPsA3HEHHBIMU BOJJAMU B MEKITOJIMBHOM TIEPHO, M:
W, = ahnx, =100-16,5-0,25-0,25=6185m".

[IporHo3 nu3mMeHeHus: BO BpPEMEHU KOHILIEHTPALMHU 3arps3HSIOIUX BEIIECTB
II0J1 OPOILIAEMBIM Y4aCTKOM IIPECTaBJIEH B TabauLe 4.

Ta6auua 4 — IIporuo3 usMeHeHnsi BO BpeMeHH KOHIEHTPALUA
3arpsA3HAINIAX BelIeCTB M0/l OPOIIaeMbIM Y4aCTKOM

B r/nv’
3arpsi3Hsonee KoHuenTpanust 3arps3HsoIIero BemecTsa
BEIIECTBO 1-# rox monuBa | 2-ii ron mojmBa | 3-M rojJ moausa | 4-if ro moiauBa
1 2 3 4 5
Nat + K* 2,2089 2,2057 2,2089 2,2121
Mg** 0,2744 0,2742 0,2749 0,2755
Ca?* 0,1433 0,1439 0,1449 0,1459
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[Iponomxenue TadauIb 4

1 2 3 4 5
Ccl 0,5249 0,5260 0,5287 0,5412
SOi_ 4,6452 4,6389 4,6463 4,6535
HCO5 0,8738 0,8723 0,8735 0,8746

N3 mpencTaBiaeHHBIX PACUETHBIX JaHHBIX (Tabiauna 4) MOXKHO BHJETH,
YTO KOHIIEHTPALIMS 3arps3HSIONIMX BEIIECTB HAYMHAET PACTH HA TPETUM TOJl MO-
JIMBa, Ha BTOPOU TOJ HAaOIMoAaeTCsl HeOOJbIoe CHIKEeHHE (B cpeaHeM Ha 10 %)
CyMMbl HWOHOB Kamusg W Hatpus (¢ 2,2089 nmo 2,2057 F/):[M3), Mar"Hus. —
¢ 2,2744 no 2,2742 /e, ruapokapoonaros — ¢ 0,8738 o 0,8723 /.

3akiroueHue

I XvMU4ecKui COCTaB MCCIEAYEMOTO APEHAKHOTO CTOKA MO3BOJISIET OT-
HECTU JIAaHHYIO KaTErOPUIO BOJI K CYJIb()aTHOMY KJIacCy HATPUEBOM IPYIIIbI Yac-
TUYHO CMEIIAHHOTO KaTHOHHOTO COCTaBa. THUIl JPEHa)KHBIX BOJ CyIb(aTHBIM
HATPUEBBIN U CYJIb(PATHBIA KalbIIUEBBIM.

2 IlpoBeieHHBIMU JTAOOPATOPHBIMU MCCJICIOBAHUSIMU KauecTBa JpPEHaXK-
HbIX BOJA (MioHb 2018 T.) yCTaHOBJIEHO, YTO APEHAXHBIC BOJBI 3aKPBITON CETH
10 MUHEpaIu3allii UMEIOT OTpaHUYEHHOE TPUMEHEHHUE B OPOIIECHUU B CpaBHe-
HUU C UX COOPOM OTKPBITOU CeThi0. Tak, AOMmycTUMasi MUHEpAIU3aIUs MPEBbI-
IIEHA B IPEHAKHOM CTOKE 3aKPBITOM OPOCHUTENIBHOU ceTn X. JlennHckoro Bece-
JIOBCKOT'O paiioHa.

3 YCTaHOBJNIEHO, YTO KOHLIEHTPAIMA 3arPA3HSIOIINX BEIIECTB HAUMHAET pac-
TH Ha TPETHM T'OJl TOJIMBA, HA BTOPOM roja HaOmomaeTcss HeOONIbIIOe CHIDKEHUE
(B cpennem Ha 10 %) cymmbl noHOB Kanust v Hatpus (¢ 2,2089 no 2,2057 F/I[M3),
Maraus — ¢ 2,2744 10 2,2742 r/mv’, runpokap6onatos — ¢ 0,8738 1o 0,8723 r/ov’.

4 TIpoBeeHHBIC UCCIIEAOBAHUS MTOKA3aJIM, YTO MPUMEHEHHUE HEOATOTOB-
JIEHHOTO JIPEHAXXHOTO CTOKA MPU OPOILIECHUU CEIbCKOXO3SMCTBEHHBIX YIOJIUi
OyZeT crmocoOCTBOBaTh HAKOTUICHUIO 3aTrPS3HSIONINX BEIIECTB B TPYHTOBBIX BO-

JIaX ¥ POCTY SKOJOTHUUECKON HArPy3KU HA MPUPOIHYIO CPELY.
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