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Kasakcmar Pecniybrniukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmenyzae KabbindaHFaHbIH xabaprnaldbl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kKabblnday wmacesneciH
kapacmeipyOa. Webof Science 3epmmeywinep, asmopsap, bacnawbiiap MeH MeKeMmesiepee KOHMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramOacmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «h3eecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6bir
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uHOeKcuposaHuUu Haxodumcs 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0nsi danbHeliweeo npuHImMusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kadyecmeo u
enybuHy koHmeHma 0ns uccriedosameried, asmopos, usdamerel u yupexdeHul. BknoyeHue Msgecmus
HAH PK e Emerging Sources Citation Index GemMoHcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY o XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.
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ESTIMATION OF OIL PRODUCTS CONTENT IN SOIL
AND WATER OBJECTS IN THE AREA OF LOCATION
OF SLUDGE DRESSERS ON THE COAST OF THE VOLGA RIVER

Abstract. The article assesses the quantitative composition of petroleum products at oil waste storage areas near
the confluence of the Volga River and its Kizan branch of the Volga Region of the Astrakhan Region. Studies were
conducted of soil samples at different depths in two pits and groundwater, groundwater and bottom sediments. In the
studied two wells, the maximum excess is observed from 104 to 260 times in the second well, while in the first well
the oil content exceeds from 67.5 to 133 times. The content of heavy metals also exceeded the maximum permissible
concentration, for example, total chromium 168 times and 2040 times and arsenic 1.7 times and 2.6 times,
respectively, in the first and second wells. According to the results of groundwater research, the oil content exceeds
88 and 14.4 times for the 1st oil well and 520 and 86.6 times for the 2nd well. On the Volga River section, located at
the 200th distance from the oil, the content of oil products in the water is lower than the MPC, however, far from the
coast, the studied indicator is higher than the MPC for fishery reservoirs with a maximum at a distance of 1000 m
from the second oil tank. The maximum content of petroleum products (18719.3 + 4679.8 mg / kg) in bottom
sediments was observed in the area of oil tank No. 2, which exceeded the control variant by more than 36 times.
Research shows that the second hole is the most polluted.

Key words: oil pit, oil products, heavy metals, maximum permissible concentration, soil, groundwater, bottom
sediments.

Introduction. The oil pits in Sokolovo at one time were intended for the storage of oil products,
which were earthen excavations with sloping walls where they temporarily stored oil, kerosene, fuel oil
and other oil products. To ensure stability along the sides, oil pits were furnished with wooden bars. When
filling such a pit with oil, it was absorbed and filled with water in order to reduce the pit. At this time, the
remains of the pipeline system pipe and the wooden fortifications of one of the Sokolovskoye oil fields
remained. Then they were used to receive oily waste after from all oil bases in the Astrakhan region.

Sokolovo oil pits are located at the confluence of the Volga River and its Kizan branch. In the
hydrographic network of the Volga delta, the main channel is distinguished - the watercourse of the largest
category, as well as hoses, ducts, eric and banks, differing in morphometric and hydraulic characteristics.
A characteristic type of delta watercourses are proranes - natural ones that occur when water breaks out
from one flood to another and artificial ones created for water exchange and fish passage [1].

Administratively, the contaminated territory of the Sokolovo oil pit object is located in the Volga
region of the Astrakhan region within the boundaries of the municipality of Tatarobashmakovsky Village
Council on the lands of the settlement [2].

Methods. Laboratory tests of soil samples for the content of PAHs were carried out by the accredited
laboratory of the Federal State Institution SevKasptekhmordirektsiya (PDN F 16.1: 2.2.3: 3.62-09).

Sample preservation method: freezing. Sample volume: 1.0 kg.

Measurement Method: IKS - spectrometric; HPLC
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Determination of the mass fraction of NP in soil samples is carried out by IR spectrometry. The method
is based on the extraction of NP from the soil with a solvent at room temperature. The concentration of
hydrocarbons in a soil sample is determined by the optical density measured on an IR spectrometer.

Of the traditional solvents for the infrared region, carbon tetrachloride is most suitable, since it is
most transparent in this area.

HPLC allows the simultaneous separation of complex samples into their constituent components,
detecting most components, measuring the concentration of one or more compounds (depending on
specific analytical tasks and the availability of standard samples) [3].

For the study, soil samples were taken of two oil disposal pits located in the Volga region of the
Astrakhan region and water samples from both the shore and from the vessel and from bottom sediments.

Results and discussion. The results of laboratory tests of soil samples taken during the
reconnaissance survey of the coastal strip are presented in table 1.

Table 1 - Contaminant content in soil

MPCsoil, UECsoil The content of pollutants, mg / kg
Name of pollutants

mg / kg sand / loam, mg / kg oil pit number 1 oil pit number 2

Oil products 1000 from 67500 to from 104000 to
133000 260000

HM (gross form):
lead 32 up to 4,48 up to 5,98
copper 33/132 up to 8,27 up to 8,26
cadmium 0,5/2,0 up to 0,09 up to 0,09
nickel 20/80 up to 18,1 up to 18,1
zinc 55/220 up to 20,5 up to 20,6
common chrome (6+) 0,05 - up to 8,38 up to 102,0
mercury 2,1 up to 0,027 up to 0,022
arsenic 2,0 up to 3,40 up to 5,3

The data in the table indicate that in the soil of the coastal strip of oil pit No. 1, the content of oil
products exceeds the MEA (maximum estimated amount) by a minimum of 67.5, and a maximum of 133
times. For oil pit No. 2, this excess is from 104 to 260 times. Such indicators of oil products characterize
the level of land pollution with chemicals as very high [4].

According to the calculation of the integral index of pollution Zc, according to the degree of pollution
with chemicals, the coastal ground soils are classified as “dangerous” and “extremely dangerous”.
Sanitary regulations have recommended on such lands the implementation of measures to reduce pollution
and the binding of toxicants in soils, the organization and monitoring of toxicants in soils, groundwaters
and local water sources [5].

An important circumstance is the excess of MPC for such heavy metals as total chromium (168 times
for oil pit No. 1 and 2040 times for oil pit No. 2) and arsenic (1.7 times for oil pit No. 1 and 2.6 times for
oil pit No. 2). Due to the fact that the coastal strip is located 100m from the beach and is often visited by
vacationers, fishing enthusiasts and local residents, this level of pollution poses a threat to human health.
The problem is exacerbated by the destruction of the coast and the ingress of contaminated soil in the river
Kizan, which is a source of centralized water supply and a reservoir of the highest category of fishery use,
is a place of reproduction of fish stocks of the Volga-Caspian basin.

Given the highest excess concentration, a particular danger in this case is chromium. Despite the
biological needs for it, its high concentrations are toxic. Chromium has a generally poisonous, irritating,
cumulative, allergic, carcinogenic and mutagenic effect on the human and animal organism. According to
published data, chromium is able to penetrate intact human skin in contact with an aqueous solution
(hexavalent chromium in doses of 0.25; 0.025 and 0.005 mg / kg). Which leads to severe damage to the
enzymatic system of the liver, with manifestations of embryotoxic and mutagenic effects [6]. In general,
the data in the table indicate that the most polluted and therefore most dangerous is oil pit No. 2, which is
located 10 meters from the residential development. At the end of it is the pumping station of the cottage
village. This situation requires urgent decision-making in order to prevent environmental dangers to the
local population.
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In soils, oil and oil products cause deep, irreversible changes in the morphological, physical,
physicochemical, and microbiological properties of soils, and with a strong and very strong degree of
contamination, they can provoke significant changes in the soil profile, and as a result, loss of fertility and
exclusion of the territory from agricultural use [7 ].

The figure shows that the maximum amount of oil products was noted in the second oil pit at a depth
of 1 and 4 m. For the first oil pit, the highest content of oil products was recorded at a depth of 2 m.

Such indicators of oil products characterize the level of land pollution with chemicals as very high
and medium [8].

According to the degree of pollution with chemicals, the soil is classified as “moderately dangerous”
and “dangerous” [5].

Sanitary rules imply control over the content of pollutants in all environmental objects, including soil,
surface and groundwater, and a list of measures to reduce their impact on vegetation [5].
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Figure 1 - The content of petroleum products in soil at different depths
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The indicators presented in the figure show that the most polluted oil products in depth is also oil pit
No. 2.

The results of laboratory tests of groundwater selected during the drilling of engineering and
geological wells are presented in table 2.

Table 2 - The content of petroleum products in groundwater

MP ngg MP/ %Wa3 Contaminant content, mg / 9m3
mg/dm mg / dm e —
(reservoirs of fishery significance) (reservoirs of household and oil pit No. 1 oil pit No. 2
cultural and domestic water use)
0,05 0,3 4.4 26,0

The standards for maximum permissible concentrations of pollutants in the water of fishery facilities
are established by order of the Federal Agency for Fisheries dated January 18, 2010 No. 20.

The standards for maximum permissible concentrations of pollutants in the water of water bodies of
domestic, drinking, and cultural and domestic water use (GN 2.1.5.1315-03) are established by the
Resolution of the Chief State Sanitary Doctor of the Russian Federation of April 30, 2003. No. 78 [9].

The data in Table 2 indicate an excess of oil products in groundwater by 88 and 14.4 times for the 1st
oil pit and 520 and 86.6 times for the 2nd oil pit, taking into account the fact that the Kizan River is both a
fishery and household and cultural purposes.

It should be noted that the increased content of petroleum products in groundwater indicates their high
migration activity. And since the unloading of groundwater occurs in the river Kizan there is a risk of
these pollutants entering the river [10].

To determine the oil content in the water, samples were taken both from the shore and from the
vessel. The results of laboratory tests of water samples are presented in table 3.

Table 3 - The content of petroleum products at various points of sampling

MPCAw, MPCw, mg / dm® Oil content in samples, mg / dm?
mg / dm? L
L . (reservoirs of household and
No. Water sampling site (reservoirs of . -
cultural and domestic water ship samples
fishery samples from
. use) (50m from the
significance) the shore
coast)
1 River Volga upstream 0,05 0,3 0,02+0,02 -
(200 m) from the river
Kizan
2 River Volga 0,03+0,02 -
downstream (200 m)
from the river Kizan
3 River Kizan (beach, 0,05 0,3 0,06+0,02 0,06+0,02
control)
4 oil pit No. 1 0,04+0,02 0,18+0,06
5 oil pit No. 2 0,05+0,02 0,21+0,07
6 500 m downstream 0,05+0,02 0,13+0,04
7 1000 m downstream 0,03+0,01 0,28+0,10

The results of the table indicate that in the Volga River, located at the 200th distance from the oil
industry, the content of oil products in the water is below the MPC. But already in the control, both
offshore and far from it, this indicator exceeds the MPC for fishery reservoirs by 0.01 mg / dm® and has
the same values for both samples (0.06 + 0.02 mg / dm”).

In further samples, the results are dramatically different depending on the sampling points. The
coastal part is characterized by an excess of the studied indicator relative to the MPC value for reservoirs
of fishery value with a maximum at a distance of 1000m downstream from the 2nd oil well. For samples
50m from the coast, the situation is more favorable, since the content of petroleum products meets the
standards.
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Thus, the research results indicate the direct impact of Sokolovo oil on water pollution by oil products
near the coast of the Kizan branch.

An important indicator of the ecological state of the catchment is the chemical composition of bottom
sediments. Bottom river deposits, accumulating and concentrating petroleum hydrocarbons, resins, heavy
metals, are a representative indicator of pollution. Knowledge of the natural concentrations of heavy
metals in the bottom sediments of rivers makes it possible to judge the state of their purity or
contamination [11]. The results of laboratory tests of samples of bottom sediments taken from the vessel
by the grab bottom grab DG-0.16 are presented in table 4.

Table 4 - The content of petroleum products in bottom sediments at various points of sampling

No Sampling point Petroleum products,
mg / kg
1 River Kizan (beach, control) 513,9+£128,5
2 oil pit No. 1 14994,5+3748.6
3 oil pit No. 2 18719,3+4679,8
4 500 m downstream 807,7+201,9
5 1000 m downstream 474,8+118,7

As can be seen from the table, the maximum content of petroleum products (18719.3 + 4679.8 mg/kg)
in bottom sediments was observed in the area of oil pit No. 2, which exceeded the control variant by more
than 36 times. The minimum value (474.8 = 118.7 mg / kg) was recorded at a distance of 1000 m
downstream from the test object, and in the control (beach) the value of this indicator was slightly higher
(P <0.05).

Thus, a gradual increase in pollution of bottom sediments by oil products from control to oil pit No. 2
is observed, after which the picture changes in the direction of decreasing this indicator. Consequently,
there is a clear dependence of the impact of Sokolovo oil on pollution of bottom sediments by oil products
of the adjacent water area.

Conclusion. The petroleum product indices at oil pit No. 1 (from 67500 to 133000 mg / kg) and No. 2
(from 104000 to 260,000 mg / kg) characterize the level of land pollution with chemicals as very high.

The maximum content of oil products is observed in the second oil pit at a depth of 1 and 4 m (51400
and 46100 mg / kg, respectively). For the first oil pit, the highest content of oil products was recorded at a
depth of 2 m (13000 mg / kg), which characterizes the level of land pollution with chemicals as very high
and medium [12].

At the Volga River, located 200th from oil, the oil content in the water is below the MPC, although
this indicator exceeds the MPC for fishery reservoirs by 0.01 mg / dm® and has the same values for both
samples (0.06 = 0.02 mg / dm’). Away from the coast, the studied indicator is characterized by an excess
relative to the MPC value for reservoirs of fishery value with a maximum at a distance of 1000 m from the
2nd oil pit. For samples from water (from a vessel), the content of petroleum products meets the standards.

The content of oil products in groundwater is 88 and 14.4 times higher than those for first oil pit and
520 and 86.6 times for second oil pit, taking into account the fact that the Kizan River is a reservoir of
fishery, household and cultural purposes [13].

The maximum content of petroleum products (18719.3 £ 4679.8 mg / kg) in bottom sediments was
observed in the area of oil pit No. 2, which exceeded the control variant by more than 36 times. The
minimum value (474.8 + 118.7 mg / kg) was recorded at a distance of 1000 m downstream from the test
object.
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EJLT ©3EHIHIH JKAFAJIAYBIHJIA KAJIIBIKTbI TOFAHJA OPHAJIACKAH AMMAKTA
TOIIBIPAK KOHE CY OBBEKTUIEPIHIE MYHAU OHIMJIEPIHIH K¥YPAMBIH BAFAJIAY

Annoranusi. Makanama Enin e3eni MeHn AcrtpaxaHb oONbICHIHBIH Enin OofipiHmarsl Ku3zan TapMarbIHBIH
JKaHBIHIOAFbl MyHail KaJAbIKTapbl KOWMalapbhlHIAFbl MyHail OHIMIEpIHIH CaHIBIK Kypambl OaraiaHapbl
CoxooBofarsl MIYHKbIpIap Oip Ke3gepi MyHai, KepOCHH, Ma3yT JKoHEe Oacka Ja MyHail eHIMJEpiH yaKbITIIa
CaKTaMThIH Keyibey KaObIprayiapbl Oap »xep Ka30agapel OOJSFaH MyHall OHIMJAEPIH CaKTayFa apHajaraH. TombIpak
YJITUIEpiH 3epTTey €Ki LIYHKbIpJa MKOHE JKep acThl CyJapblHAA, JKep acThl CyJapbl MeH TYOIHJeri meriHiinepae
OPTYpJIi TEPEeHAIKTE KYPri3uiai. 3epTTenreH eKki YHFbIMAHbIH eKiHIII YHFbIMaja MakcHUMallibl jxorapbuiay 104-TeHn
260 ecere neiiin, an OipiHII YHFRIMana MyHaWAbH Memmiepi 67,5-teH 133-ke neifin Gaivikanmpl. CoHOaii-aK, ayblp
MeTalAapAbIH KypaMbl IIEKTi payalasl MeNIIEpICH achll KeTTi, MBICANEI, kaimbl xpoMm 168 ece xone 2040 ece,
MBIIBSK 1,7 ece jxoHe OipiHINI YHFBIManapia colikecinme 2,6 ece. by skarnaiina eH KayinTi - OyJ1 XpoMm, OJ1 YJIBI,
TITIPKEHIIPrill, KyMYJISATHBTI, aJUIEPTHsJIbIK, KaHLIEPOTeHIIK JKOHEe MyTareHIik ocepre ue. TonblpakTarbl MyHai
OHIMIEpiHiH MeuiIepi ekiHii yHrbiMana 1 M tepenaikre 51400 mr / xr-ra peiin xone 4 M tepennikre - 461000
MI/KT JIeHiH KOFapblUlaybIMEH CUIATTaNabl, COHBIMEH Kartap ep OeTiHjie MyHail eHimaepiHiH memepi 15000 mr /
KT, 2 MeTp teperaikre 27000 mr / kr, 6 M TeperaikTe - 20 000 Mr / Kr TeH. ANFamrkbl MyHail KYSATBIH BIABICTA 2 M
tepermiri 13000 mr / kr MyHail eHIMIEpPiHIH €H KOIl MeJIIepi CHIaTTaIaabl, Oy 2 MyHail KYITHIH KOHMagarsl eH
KeIl MeJiepeH 3 ece ToMeH. 1 xxoHe 3 MeTp TepeHaikTe MaiapiH Mesmiepi 2000 Mr / KT Kypai i1, 0acka TepeHIIKTe
-0,4,5,6,7,8,9, 10 metp, omap 1000 mr / kr-nan a3. Exinmi myHaii pesepyapbirga 2000 mMr / kr-HaH ToMeH
TOIBIPAKTaFbl MyHal @HIMJIEpiHiH KypaMbl TeK 7-1eH 10 MeTp Tepenaikre 0oabl.

Xep acTel cysiapblH 3epTTey HOTHXKesepi OOMbIHIA MYHAIbIH Kypambl 1-mii yHFbIMa yuriH 88 sxone 14,4
ecemeH, anm 2-mi yHFeIMamaH 520 sxoHe 86,6 ecenen acampl. JKep acThl cymapelHOarkl MyHal ©HIMICPIHIH
JKOFaphUIaybl OJAPABIH KOIIi-KOH OEJICCHIUNITIHIH JKOFapbl eKEHIITIH KepceTedi. ©3eHIe Xep acThl CYIapbIHBIH
Tycyl opblH anmaznel. KuzaHga ocel JlacTaylibl 3aTTapiblH ©3eHre eHy Kaymi Oap. MyHail eHepkaciOineH 200-
KaIIBIKTBIKTa OpHajlacKaH Bosra e3eHiHIH ydyackeciHIe cyaarbl MyHait memiepi IIIPM-HeH TemeH, JercHMEH,
JKaranayiaH aJibIc JKepie, 3epTTEIreH KopceTKill 2-11i MyHail pesepByapblHaH MakcuMmaiasl 1000 M KalIbIKTHIKTa
Oanbik aynay cy koiimamapel yiniH [IIPM wmoHiHeH »xorapbl. TeMeHri meriHmiiepieri MyHail eHIMIepiHiH
Makcumanael Memmepi (18719,3 + 4679,8 mr / kr) Ne2 MyHail pe3epByapbIHBIH ayMarbiHIa OaifKanabl, Oy OaKkpLIay
HYcKackiHaH 36 ece achim TycTi. EH Temenri moHi (474,8 + 118,7 mr / k) ceiHak o0bekTiciHeH 1000 M KaIIBIKTBIKTa
Tipkenni, an Oakpulayna (karaxkaina) Oyn kKepcerkimn mamansl xorapbl O6ongbl (P <0.05). Ocputaiima, myHai
HIeriHAUIepiHiH MyHail eHiMaepiMeH OakpuiayaH Ne2 MyHaill pe3epByapblHa JIeHiH JacTaHybIHbIH OIpTiHIEN apTybl
Oaiikanmaabl, COMaH KeHiH KOpIHIC OChl KOPCETKITIH TeMeHaeyiHe Kapai esrepeni. Jlemek, CoKOJIOBCKOE
MYHaHbIHBIH dcep eTyiHiH TYOIHJer! MmeriHaiep Il iprejec cy aiiMarbiHbIH MyHail OHIM/IEpIMEH JlaCTaHyblHA allKbIH
TOyeTALIIri O6ap.

Koperteiaabpiail xeme, 3eprrey HoToKenepi Nel MyHail KeHIIITepiHIeri MyHal eHIMIEpiHIH KepCeTKimTepi
(67,500-men 133 000 mr / xr-ra neitin) sxoHe Ne2 (104 000-mam 260 000 mr / Kr-ra JeiiH) >KEpIiH XUMFSUTBIK
3aTTapMeH JlacTaHy JAEHreiliHiH eTe >KOFapbl eKeHiH cunarTaiapl. MyHall eHIMJAEpiHIH eH KeIl MeJuiepi eKiHIIi
MyHaii keHimiHnge 1 sxoHe 4 M TepeHuikTe Oaiikanansl (colikecinie 51400 sxone 46100 Mr / kr). Anramksl MyHai
pe3epByapZa MyHail eHiMaepiHiH eH >xorapsl meimepi 2 M (13000 Mr / kr) TepeHmikre TIpKeni, Oy >KepAaiH
XUMISUTBIK, 3aTTapPMEH JIACTaHy AOPEIKECIH OTe JKOFaphl JKOHE opTalia Jen cumaTttaiiapl. MyHarnan 200-mi sxepre
opHanackaH Bonra e3eHiHiH cybiHzma myHaid Kypamsl IIIPM-geH TemeH, aereHMeH Oyl KOPCETKIll OallbiK
IIAPYaIIbLILIFL Cy ailapinaapsl yurin [ITPM-nen 0,01 mr / am3-re acazbl xoHe exi yori ymin ae 6ipaeit (0,06 +) 0,02
mr / gam®). Kuzan e3eHiHiH OablK INAPyallbUIBIFBL, TYPMBICTBIK JKOHE MOJEHH MAaKCaTTaFbl Cy KOMMAachl
OONFaHIBIFBIH €CKEPEe OTHIPHII, XKEep acThl CyJapblHAarbl MYHai OHIMJEpiHiH MeJuepi OipiHIII MyHald KeHilliHe
Kaparanna 88 xone 14,4 ece, 2 pesepByapaa 520 xoHe 86,6 ece XKOFaphl.

Temenri merinainepaeri MyHaii eHiMaepiHiH Makcumanabl Memmepi (18719,3 £ 4679,8 mr / kr) Ne2 mynai
pe3epByaphIHBIH ayMaFbIHAA OaifKamapl, Oyi OakplIay HycKacklHaH 36 ece acwim TycTi. EH Temenri moHi (474,8 +
118,7 mr / kr) ceiHak oO0bekTiciHeH 1000 M KalIBIKTHIKTa TipKelai. 3epTTey HATHKeepi eKiHII YHFPIMaHbIH eH Kol
JIaCTaHFaHBIH KOPCETE/I].

Tyitin ce3aep: MyHaKaIIBIKTBI TOFaH, MYHal eHIMIEPI, ayblp MeTajap, IEKTI payai/ibl MeJIIEp, TOMbIPaK,
’Kep acThl CyJIapbl, Cy TYOIH/Er meriHiiep.
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OLEHKA COAEPKAHUSI HE@TEITPOAYKTOB B IOYBEHHBIX U BOJHbIX OPbEKTAX B
PAUOHE PACIIOJIOKEHUS HIVTAMOHAKOIIMTEJIEU HA TIOBEPEXKBSX PEKA BOJITA

AHHOTanusl. B cratbe JaHa OIEHKa MO KOJIMYECTBEHHOMY COCTaBYy HE(TENPOAYKTOB B MECTAaX XPAHCHHUS
0TX0/I0B He()TH B palioHe ciusiHUA peku Boura u ee pykaBa Kuzans [IpuBomkckoro paitona AcrpaxaHckoi o0nacTy.
Hedrsnbie simbi B COKOJIOBO B CBOE BpeMsi ObUIM MpeJHAa3HAueHbl JUIs  XpaHEHHs HePTENnpOIyKTOB,
NpeACTaBIsoNne co0ol 3eMiIsIHbIe BHIEMKH C HAKJIOHHBIMH CTEHKaMH, TJie BPEMEHHO XpaHWIM He(Tb, KEPOCHH,
Ma3yT M Ipo4ne He(TEeNPpOayKThl. bplin poBeieHbI HeclieIoBaHus MPOO IMOYBBI HA pa3HbIX TIIyOWHAX B JBYX SIMaX U
MOJI3EMHBIX, TPYHTOBBIX BOJ W JOHHBIX OTJOXEHWH. B mccieqyempIx ABYX sMax OTMEYaeTcsi MaKCHMalbHOE
npessimenre ot 104 1o 260 pa3 Bo BTOpoii siMe, TOT1a Kak B IEPBOM sIMe coJiepikaHne He(hTepOoTyKTOB MPEBbIIIAeT
ot 67,5 mo 133 pas. [To comepkaHHIO TSHKEIBIX METAUIOB TAKXKE OTMEUAETCS MPEBHIIICHIE MTPEISIbHO-IO0MYCTUMOM
KOHIICHTPALlMH, HampuMmep, o Xpomy odbmemy B 168 pa3 u B 2040 pa3 u mo wMbeImbiky B 1,7 paz u 2,6 pa3
COOTBETCTBEHHO B IIEPBOI1 1 BTOpOH siMax. Hanbosee omacHeIM IIpH 3TOM SIBISETCS XPOM, KOTOPBIil OUYeHb TOKCHYEH,
OKa3bIBas OTPABIIIONIEE, PA3APaKUTENbHOE, KyMYIATHBHOE, AJUIEPIHUECKOE, KaHIEPOT€HHOE W MyTareHHOE
neiictue. Coneprkanue HE(TEPOAYKTOB B II0YBE XapaKTEPU3YeTCsl IIOBBILIEHHBIM COAEPXKaHHE BO BTOPOIl sSiMe Ha
rnyoune 1 M mo 51400 mr/kxr u Ha riayoune 4 M — 461000 M. Ilpu 3TOM Ha MOBEPXHOCTH 3EMIIH COICPIKAHUE
HedrenpoaykToB cocrasisier 15000 mr/kr, Ha riayouHe 2 metpoB 27000 mr/kr, Ha riryoune 6 m — 20000 mr/kr. B
nepBoii He(TesIME CaMbIM MAaKCUMAaJIbHBIM COJIEpKaHHEeM He(TENpOLyKTOB Xapakrepusyercs riryouna 2 m ¢ 13000
MI/KT, 4To Ooyiee 4eM B 3 pa3za HM)KE MaKCHMaJbHOIO colepkaHus Bo 2 Hedresme. Ha rimyOune 1 u 3 merpoB
conepxanre HeQTenpoayKToB cocTaBisieT okoio 2000 mr/kr, Ha apyrux riryounax — 0, 4, 5, 6, 7, 8, 9, 10 meTpax
oHn cocrapisitor MeHee 1000 mr/kr. Bo BTopoii HedTesMe conepikaHne HEPTEHPOIYKTOB B MOYBOIPYHTE HHXKE
2000 Mr/kT XapaKkTepHO TOIBKO Ha rTyOomHax oT 7 10 10 MeTpoB.

ITo pe3ynbpTaTam mcciaeOBaHUH MOA3EMHBIX BOI COlepKaHUe HePTEpOoayKTOB MpeBhImaet B 88 u 14,4 pa3 mis
1-o0it Hedresmer u 520 u 86,6 pa3 st 2-oit simbl. [ToBEIIIEHHOE comepkaHue HEPTEMPOAYKTOB B TPYHTOBBIX BOJAX
TOBOPHT O BBICOKOI MX MUTPALMOHHOM akTUBHOCTH. M Tak Kak pasrpy3ka IpyHTOBBIX BOJ MPOUCXOAMT B p. Kusans,
CYIIIECTBYET yTpo3a MOMaJaHus ATHX 3arpsi3sHeHni B peky. Ha yuactke p.Bonra, mHaxomsmeiics B 200-oMm oTaaneHuu
oT HedresM, comepkanue HedrenpoaykToB B Boxe Hmke [I/IK, onHako Baajaum oT 0Oepera XapakTepHO
NpeBbIlIeHUE HCCJIeAYeMOoro nokasarens oTHocuTeabHo 3HaveHns I1JIK nns BopoeMoB pp100X03s1iiCTBEHHOT O
3HaYeHMss ¢ MakcuMyMoM Ha paccrosaun 1000m ot 2-0if HedTesiMbl. MakcuManbHOE COJEpIKAHUE
HedTenponykroB (18719,3+4679,8 Mr/kr) B JOHHBIX OTJIOXKCHHSAX OTMEUYANIOCh B paifoHe HedTessmbl Ne2, 4to
IIPEBOCXOIMIIO KOHTPOJIBHBIH BapuaHt Oosee 4eM B 36 pa3. MuHuManbHoe 3HaueHue (474,8+118,7 mr/kr) Obuio
3apernucTpupoBaHo Ha paccrostHuM 1000M 1Mo TEeUeHMIO OT HCCIeNyeMOro oObeKTa, MpHYeM B KOHTpouse (IUISK)
BEJIMYMHA JaHHOTO TMOKa3arens Obuta Heckonbko Beime (P < 0,05). Takum oOpa3oM, HaOIIFOJAeTCsl MOCTEIICHHOE
HapacTaHWE 3arpsi3HEHUs] JOHHBIX OTIIOKCHHWH He(TenmpoayKTamMum OT KOHTponsa 10 HepTesMbl Ne2, mocie dero
KapTHHa MEHSETCSI B CTOPOHY CHIDKCHHS JaHHOTO Iokaszarens. CiemoBaTenbHO, MPOCIEXKHMBACTCA YeTKas
3aBUCUMOCTh BoO3AeHCTBUS COKOJOBCKMX HE(TesIM HA 3arps3HEHHE JAOHHBIX OTJIOXKECHHH HEe(TeporyKTaMu
MpUJIeTraronieil BOJAHON IJI0IIA IH.

B 3axmroueHuH, pe3yibTaThl HCCIEAOBAHUN MOKA3bIBAIOT, YTO MOKA3aTENH COIECp)KaHUS He(TEHNPOLYyKTOB Ha
Heptesmax Nel (ot 67500 mo 133000mr/kr) m Ne2 (ot 104000 mo 260000Mr/kr) XapakTepH3yIOT YPOBEHb
3arpsi3HEHUs]  3eMeJlb XMMHUYEeCKMMM BEIIeCTBaMM KaK O4YeHb BBICOKMH. MakcumanbHOE —coJliepiKaHHe
HedTenpoayKTOB HabJro1aeTcst BO BTopoi Hedresime Ha ro1youHe 1 u 4 m (51400 u 46100 Mr/kr, COOTBETCTBEHHO).
Jnst mepBoii HedTesMbl HauOoJblLIee CoJepKaHUE HE(PTENPOIYKTOB 3aperucTpupoBaHo Ha Tiryoune 2m (13000
MI/KT), YTO XapaKTepH3yeT YPOBEHb 3arpsi3HEHHs 3€Mellb XMMHUYECKHMMH BELIECTBAMU KaK OUYEHb BBICOKMH U
cpennuit. Ha yuactke p.Bonra, Haxopsmielicst B 200-oMm oTnajieHnu oT HedTesiM, copepkaHne HeTelnpoayKToB B
Bozxe Hmke I1JIK, xots maHHBIH mokaszarens npesbimaet [IJIK mis BomoeMoB prIOOXO03SHCTBEHHOTO 3HAUCHHS Ha
0,01 mr/ om® u umeer s o6enx npo6 oauHakoBkle 3HadeHus (0,06+0,02 mr/am®). Comepxanus HEPTENPOIYKTOB B
mo3eMHBIX Bojax B 88 u 14,4 pa3 mpeBrimaroT TakoBbie st 1 HepTesMbr u 520 u 86,6 pa3 i 2 MBI ¢ yIETOM
Toro, 4ro p.KusaHp fABIsIeTCS Kak BOJOEMOM DPHIOOXO3AHCTBEHHOIO, TaK XO3MHUTHEBOIO U KyJIbTYpHO-OBITOBOTO
HazHaueHus [13].

MaxcumansHoe coaepkanue Hedrenpoaykros (18719,3+4679,8 MI/Kr) B JOHHBIX OTJIOKEHUSIX OTMEYAIOCh B
paiione HedresmMbl Ne2, 4TO MPEBOCXOAMIO KOHTPOJILHBIH BapuaHT Oosiee ueM B 36 pa3. MuHMMallbHOE 3HAYEHHE
(474,8+118,7 mr/kr) 0bUI0 3aperucTpupoBaHo Ha pacctosHud 1000M MO TEUSHHIO OT HCCICIyeMOro OOBEKTa.
Pe3ynbraThl Hccne0BaHU IOKA3bIBAIOT, YTO HaUOOJIEe 3arpsI3HEHHOM SBIISIETCSl BTOpas siMa.
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