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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 SevKasptekhmordirektsiva (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 simultancous 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
zine 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 [3].

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%?W; MP/CdWB Contaminant content, mg / 93
mg / dm mg / dm — —
(reservoirs of fishery significance) (reservoirs of household and il gl e 4 il pit . 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

MP?‘(?W; MPCw, mg / dm? Oil content in samples, mg / dm?
mg / dm e
No. Water sampling site (reservoirs of (reservoirs ofhousehold and )
cultural and domestic water ship samples
fishery samples from
_ use) (50m from the
significance) the shore
coast)
1 River Volga upstream 0,05 03 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 pitNo. 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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X JocMyxamMeioB aThIHAAFBI ATHIPAY MEMJIEKETTIK YHUBEPCHTETI, AThipay, Kaszakcran PeciyOiukacsr,
2 AcTpaxaHb MEMJIEKETTIK TEXHHKAJIBIK Y HHBEPCHTETI, ACTpaxanb, Peceit Menepanusacer

EJLT O3EHIHIH KAFAJTAYBIHIA KATIBIKTHI TOFAHJIA OPHAJIACKAH AHIMAKTA
TONBIPAK KOHE CY OBBEKTLIEPTH/IE MYHAY OHIMJIEPTHIH KYPAMBIH BAFAJIAY

Annoramusa. Maxkanama Exim eseHi McH ActpaxaHs OOmbICHIHBIH Emim GoWbiHAarel Ku3aH TapMarbIHBIH
JKAHBIHAAFBl MYHAW KaJABIKTapbl KOMMANAPBIHAAFBl MYHAH OHIMICPIHIH CAaHABIK Kypambl OaramaHambl.
CoxonoBomarsl OIVHKBIpJAP Oip Ke3aepi MyHaH, KCPOCHH, MA3yT KOHE 0acka Ja MYHAH OHIMICPIH yaKsITIIA
CaKTAMTHIH KemOey KaObIprajapsl Oap >kep Kaz0amapel OOJFaH MYHAH OHIMICPIH CAKTayFa apHATFaH. TOMBIPAaK
YITiIepiH 3epTTey €Ki HIVHKBIPAA KOHE KEp acThI CYJAPBIHAA, JKEp acThl CyJapbl MEH TYOIHIETI ImeriHaiiepac
OPTYPl TCPCHIAIKTS JKYPri3inai. 3ePTTCATCH ¢Ki YHFBIMAHBIH CKiHIII YHFRIMAAA MAKCHMAJIIBI sKoFapeutay 104-teH
260 ecere aeiiin, an OipiHOI YHFRIMATA MYHAHIBH Memmepi 67,5-teH 133-ke acitin Oatikamapl. CoHAa-aK, aysIp
METAXJAPABIH KYpaMBbl MIEKTI payanabl MeJIICPACH aChI KETTi, MBICANbL, >KaMIbl XpoM 168 ece sxome 2040 ece,
MBIIBAK 1,7 ece skoHe OipiHmm YHFBIMANapAa cokeciHme 2,6 ece. by karmaiaa ¢H KayinTi - Oy XpoM, OJ YJIBL,
TITIPKEHIIPTIM, KyMYyJUITHBTI, AJUICPTIAIBIK, KAHICPOTCHAIK JKOHE MYTarcHIIK ocepre me. TOMBIpaKTarbl MyHaH
eHIMICPiHIH Memmepi ekiHmi yHreiMaza 1 M tepengikre 51400 mr / kr-ra aeifin xoHe 4 M Tepermikte - 461000
MI/KT JeHiH KOFapbhlIay bIMCH CHIIATTANAAbL, COHBIMCH KaTap »ep OeTiHae MyHaH eHiMaepiHiH Memmepi 15000 mr /
Kr, 2 MeTp TepeHaikre 27000 mr / kr, 6 M TepeHaikTe - 20 000 Mr / Kr TeH. AJFammKkbl MyHAl KYATBIH BIAbICTA 2 M
tepeHzairi 13000 Mr / Kr MyHall eHIMAEPIHIH €H KOIl MOJIICPl CHIATTANAAbl, Oy 2 MyHaH KYATHIH KOHMaaarbl €H
KeIl MemmIepacH 3 ece ToMeH. 1 »kone 3 MeTp TepeHaikTe MaiasH Monmepi 2000 Mr / Kr Kypaiiasl, 0acka TEpeHIIKTEe
-0,4,5,6,7, 8,9, 10 merp, omap 1000 mr / kr-gan a3. Exinmi myHait pesepsyapbiaga 2000 Mr / KT-HaH TOMCH
TOTIBIPAKTAFbI MYHAHW 6HIMICPIHIH KypaMbl TeK 7-AcH 10 MeTp TepeHmikTe 00Iap!.

JKep acTwl cymapeiH 3¢pTTCY HOTIDKCICpPI OOHBIHIIA MYHAWABIH Kypambl 1-mni yHFeIMA yImiH 88 sxone 14.4
eceaeH, anm 2-mi yHFeIMamaH 520 xoHe 86,6 eceaeH acampl. JKep acThl cynaphIHAArbl MyHAH OHIMACPIHIH
SKOFapBUIAY Bl OJIAPABIH KOINi-KOH OCJICCHIUNTIHIH KOFApbl CKEHIITIH KepceTeal. O3eHne Kep acThl CyJIAPbIHBIH
TYCyl OpbIH amagsl. KW3aHga OCHI JacTayInbl 3aTTapAbIH ©3CHTE CHy Kaym Oap. MyHail emepkaciOineH 200-
KAINBIKTHIKTA OpHANTACKAH Bojra es3cHiHIH yuackeciHme cyaarsl myHail memmepi [[IPM-HCH TOMCH, ACTCHMCH,
JKaFanay/iaH ambIC >KepAe, 3€PTTEITCH KOPCETKIM 2-Ii MyHal pesepByapbiHaH MakcuMaiasl 1000 M KanIbIKTHIKTA
Oamelk aymay cy Kofimamaper ymmia [1IPM wmoHiHCGH >kOfapbl. TeMCHII MIeTIHAINCPACTI MyHAll ©HIMICPIHIH
Makcumanapl Memuepi (18719,3 + 4679,8 mr / xr) No2 myHail pe3epByapbIHbIH ayMaFbIHAA Oaifkanasl, Oy OaKpLUIay
HYCKAChIHAH 36 ece acem TycTi. EH TemeHTi MoHi (474,8 + 118,7 Mr / xr) chiHAK 00BeKTiCiHCH 1000 M KAIIBIKTHIKTA
TipKReImi, an OakpUiayda (Gkarakadza) Oyn KepceTkim mamansl »xorapbl 0omasl (P <0.05). Oceonaiima, myHan
HIeTIHIIIEPiHIH MYHAH eHIMaepiMeH OakputaynaH Ne2 MyHall pesepByapbIHa JCHIH JaCTaHY bIHBIH OIpTiHICT apTybl
OafiKamamel, CONAH KCHIH KOpIHIC OCHl KOPCCTKITIH TeMCHACYiHC Kapad esrepeni. Jemek, CokOIOBCKOC
MYHAHbBIHBIH dCEp eTYiHiH TYOIHACT] mIeriHaiIep i iprejec Cy aiMarbIHBIH MYHAH OHIMIEPIMECH JTACTAHYbIHA AHKbIH
Toyeiiri oap.

KopsiTsHapimait kene, 3eprrey HoTmkexrepi Nel MyHalt KeHIIITEpiHAETT MyHAl ©HIMICPIHIH KOpCETKiITepi
(67,500-gen 133 000 mr / kr-ra aciin) skoHe N2 (104 000-mam 260 000 Mr / Xr-fa ACHIH) >KCPIIH XUMUIITBIK
3aTTapMEH JIACTaHy JACHTCHIHIH 6TC KOFaphl €KEHIH CHmaTtTaiinpl. MyHalt eHIMICPIHIH €H KeIl MeNIIepi eKiHmI
MyHail keHiminge 1 >kone 4 M TepeHAikTe Oatikanmans! (cofikecinme 51400 sxone 46100 Mr / xr). AnFamrksl MyHan
pesepByapaa MyHal eHIMACPiHIH ¢H >korapel memmepi 2 M (13000 Mr / Kr) TePeHOIKTE TipKedmi, OYJI sKepAiH
XHMISUIBIK 3aTTapPMEH JIACTAHY TOPEKECIH 6T >KOFApBI XKOHE OpTama el cumaTraiael. MyHakaaH 200-mi >kepae
opHamackaH Bogara escHiHiH CyslHma wyHait kypamsl [[IPM-geH TeMCH, AETCHMCH OYJT KOPCCTKIM OabIk
HIAPY AIBLILIFGL CY aiabHaapsl yimin IMPM-aen 0,01 Mr / mv3-re acampl skoHe €Ki yari yuri ae 6ipaei (0,06 +) 0,02
mr / mv®). Kusan e3eHiHIH OamblK IIAPYAIUBLUIBIFBL, TYPMBICTBIK JKOHE MOJACHH MAKCATTAFBI CY KOMMACHI
OOFAHIBIFBIH CCKEPE OTBHIPHII, KEP ACThl CYJAPBIHIAFb MYHAH OHIMACPIHIH Memuepi OipiHII MyHAW KEHIITiHE
KaparaHza 88 sxone 14,4 ece, 2 pesepByapaa 520 xaHe 86,6 ece KOFaphbl.

TemeHri merivginepaeri MyHall eHiMaepiHiH MakcuManasl memuepi (18719,3 + 4679.8 mr / kr) No2 myHa#
Ppe3epBYapBIHBIH ayMaFbiHAA Oaikamael, Oy GakelIay HYCKACHIHAH 36 ece acwhmm TycTi. EH TeMenri moHi (4748 +
118,7 mr / k) cbHAK 00bekTiciHeH 1000 M KaIIBIKTHIKTA TIPKEJAl. 3€PTTCY HOTIXKENCP] SKIHII YHFBIMAHBIH CH KOTI
JIACTAHFAHBIH KOPCETE .

Tyiiin cesaep: MyYHaAHKATIBIKTHI TOFAH, MYHAH OHIMZEPI, ayblp METANAAp, MEKTI payalabl MeJIIEp, TOMBIPAK,
JKep acThl CYJIApHI, Cy TYOIHAETI MIeTiHILIED.

— 34 ——
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! AThIpay CKuil TOCY APCTBCHHBIH YHUBEPCUTET MMEHH X. JI0CMY XaMeI0Ba;
2 AcTpaxaHCkuit TOCY JAPCTBEHHBIN TCXHUYECKHH yHUBEPCHTET, AcTpaxans, Poccuiickas Oenepars

OLEHKA COAEPKAHUS HEGTEIIPOAYKTOB B IOYBEHHBIX H BOJHbBIX OBbEKTAX B
PAMOHE PACIIOJIOKEHHUS IIINTAMOHAKONUTEJIEN HA MOBEPEXKXbAX PEKH BOJITA

AnHoTtanus. B crarbe JaHa OICHKA NMO KOJHYCCTBEHHOMY COCTaBY HE(TCHPOAYKTOB B MECTAX XPAHCHHA
0TX010B He(TH B palioHe camsHUI peku Bonra u ee pykasa Kmsans [IpuBoipkckoro patioHa ActpaxaHckoi 00nacTH.
Hegranapie sambr B COKOIOBO B CBOC BpeMA OBLIM MPCAHAZHAYCHBI A XPAHCHHS HC(PTCHPOIYKTOB,
TIPEICTABIBIIOIIIE COOOH 3CMILTHBIC BBHIEMKH C HAKJIOHHBIMH CTCHKAMH, IJIC BPEMEHHO XPAaHWIHM HE(Th, KCPOCHH,
MAa3yT u Ipoyne He()TEPOAyKThL. bplnm mpoBeneHbI HCcneJ0BaHM MPOO MOYBBI HA PA3HBIX TIyOHHAX B ABYX SIMAX H
MOJ3EMHBIX, TPYHTOBBIX BOJ M JOHHBIX OTJIOKCHHH. B mHCCIeayeMmbIX ABYX SIMAX OTMEYACTCS MAKCHMAJIbHOC
mpesbimcHUE 0T 104 10 260 pa3 BO BTOPOH sAME, TOTAA KAK B IEPBOH AME COACPKAHNC HE()TCTIPOAYKTOB MPCBBIMIACT
oT 67,5 no 133 pa3. [1o Coaep:KaHUIO THKEIBIX METAUIOB TAKKE OTMEUYAETCS MPEBBIICHUE MPEACIbHO-I0IY CTHMOM
KOHICHTPALMH, HANpUMEpP, MO XpoMy obmemy B 168 pa3 m B 2040 pa3 u mo wMbIubsaky B 1,7 pa3 2,6 pa3s
COOTBETCTBCHHO B IICPBOI M BTOPOIi siMax. Hambosiee OMacHbIM IPH 3TOM SBIIECTCS XPOM, KOTOPBIH OUYCHb TOKCHUCH,
OKa3bIBAd OTPABILIOINECE, PA3APAKUTEIBHOC, KyMYITHBHOC, AUICPIHYCCKOE, KAHIEPOTCHHOS H MYyTATCHHOE
neiicreue. Coneprkanue He(TEPOAYKTOB B IIOYBE XAPAKTEPH3YETCS MOBBINICHHBIM COACP/KAHAUEC BO BTOPOH SIME HA
ryomre 1 M g0 51400 mr/xr m Ha rnyOmee 4 M — 461000 M. Ilpu 3TOM HA MOBEPXHOCTH 3EMIM COACP KAHHC
HedTrenpoaykToB cocrasier 15000 mr/kr, Ha raybure 2 MeTpos 27000 Mmr/kr, Ha roryoune 6 M — 20000 mr/kr. B
TepBOH He(TEsIME CAMBIM MAKCHMAIBHBIM COJICPXKAaHHEM HE()TEIPOIYKTOB Xapakrepusyercsa riayomna 2 M ¢ 13000
MI/KT, 4TO OO0JIee 4eM B 3 pa3za HHKE MAKCHMAJIbHOTO coiepkaHus BO 2 He(resme. Ha raybune 1 u 3 merpos
coepKaHue HEPTEHPOAYKTOB COCTaBIICT 0KoI0 2000 mr/kr, Ha Apyrux rnyomHax — 0, 4, 5, 6, 7, 8, 9, 10 meTpax
oHn cocTaBiroT MeHee 1000 mr/kr. Bo Bropod He(TesMe conepskaHue HEPTCHPOAYKTOB B MOUYBOTPYHTE HIDKE
2000 MI/KT XapakTEpHO TOIBKO HA IyOmHAX OT 7 10 10 MeTpoB.

Io pesympTaTaM HCCICIOBAHAHN IMOA3CMHBIX BOJ COACP/KAHNC HE(PTCTIPOAYKTOB npeBhImacT B 88 u 14,4 pa3 xia
1-ott Hedresmer u 520 u 86,6 pa3 qt 2-0# sAMbl. [TOBRIMICHHOS COACPKAHHE HE(TEIPOIYKTOB B TPYHTOBBIX BOJAX
TOBOPHUT O BBICOKOHM MX MHTPALHOHHON aKTUBHOCTH. Y Tak Kak pas3rpy3ka IPyHTOBBIX BOJA MPOHUCXOAHMT B P. Ku3ans,
CYLIECTBYET yIpo3a MOMAJAHUs 3TUX 3arpsa3HeHul B pexy. Ha yuactke p.Boara, Haxoadmeics B 200-0M OTJaICHUH
or He(resMm, coxepkanme Heprempoaykros B Boae Hmwke [1JIK, ogmako Baaim oT Oepera XapakTepHO
TIPeBBIIIEHIE NCCJIeAYEMOro MoKa3aTesisi oTHocHTebHO 3Hadennst 11K 1u1st BoxoemMoB phI60X03siiCTBEHHOT O
3HAMECHHA € MAKCHMYMOM Ha paccrostanun 1000m ot 2-0if HedressMbl. MakCHMaTbHOE COACPKAHHE
HerempoaykroB (18719,3+4679,8 Mr/Kr) B ZOHHBIX OTIOXKCHHSIX OTMEYANOCh B paoHe Hedresmb No2, uro
MPESBOCXOIAUI0 KOHTPOJBHBIN BapHaHT 0ojee ueM B 36 pa3. MunmMmamsHOC 3HaucHue (474,8+118,7 mr/kr) Ob010
3apeTUCTPUPOBAHO HA paccTosHmr 1000M MO TCUCHHIO OT HCCICAYCMOTO OOBCKTA, MPHUYCM B KOHTPONC (IUIIK)
BEIIMYMHA JAHHOTO TOKAa3aress Oblia Heckoapko Beime (P < 0,05). Takum oOpa3oM, HAOMOZACTCA MOCTCIICHHOC
HApACTAaHME 3arpsA3HCHUS JTOHHBIX OTJIOKCHHH He(TempoaykTaMu OT KOHTPOXI 10 Hedresmsl Ne2, mocme dero
KapTHHA MEHICTCSI B CTOPOHY CHIDKCHHS JAHHOTO TmoOKaszaressl. (CemoBarenbHO, MPOCICKHMBACTCA HCTKASA
3aBUCHMOCTHh Bo31eHCTBUSI COKOTIOBCKHX HE()TEAIM HA 3arpsA3HCHHE [JOHHBIX OTJIOKCHHH HE(TEHPOIyKTaMHU
MPUJICTAOIIEH BOAHOM MIOMIATH.

B 3akmoucHHH, pe3yIbTaThl HCCICAOBAHHN IOKA3BIBAIOT, YTO TMOKA3aTEIH COACPKAHUSA HE(PTEHPOIAYKTOB HA
Hepresmax Nel (ot 67500 mo 133000mr/kr) mw Ne2 (ot 104000 mo 260000Mr/Kr) XapakTCpPH3YVIOT YPOBCHB
3arpA3HCHUA 36MENb XHMHUYCCKHMH BCIICCTBAMH KAK OYEHb BBICOKHH. MakCHMaabHOE COACPKAHHE
He(renmpoaykToB HAOMOHaeTCs BO BTopod Hedresime HA rayOmHe 1 1 4 M (51400 1 46100 MI/KT, COOTBETCTBEHHO).
Jns mepeoii HedresMbl HamOoubIee cOACpKaHUE HE()TEIPOAYKTOB 3apeTHCTPHPOBAaHO HA rayOmHe 2Mm (13000
MI/KT), 9TO XapaKTCPH3YECT YPOBCHb 3arPsI3HCHHUS 3EMEIb XHMHYCCKHMH BCIICCTBAMH KAK OYCHb BBICOKHH W
cpexnuit. Ha yuactke p.Bonra, Haxomsmmeiics B 200-oM oTmancHud OT HeresiM, coacpskanne He(TempoaykToB B
poae mmwke [1JIK, xota mamusmi moxazarens mpeBbmmact [1JIK aas BoZoeMOB PRIOOXO3AHCTBCHHOTO 3HAYCHHUS HA
0,01 Mr/ mv® u mMeeT a1 o6eux npob oauHAKOBEIE 3HaueHH (0,0640,02 mr/av?). ComepskaHua He()TEIPOAYKTOB B
MOA3eMHBIX BoJax B 88 m 14,4 pa3 mpessnmaror Takossie 111 1 Hedresmpr u 520 u 86,6 pa3 msg 2 sIMBI € YUETOM
Toro, yro p.Ku3aHe ABIIETCS Kak BOJOEMOM PBHIOOXO3SHCTBEHHOTO, TAK XOBMHTHEBOTO W KYIBTYPHO-OBITOBOTO
Ha3HaucHus [13].

MaxkcumansHoe conepkanue Hedrenponykros (18719,3+4679,8 Mr/Kr) B JOHHBIX OTIOXKCHHSIX OTMEUANIOCH B
paviore Hedresmbl Ne2, yTO MPEBOCXOANIO KOHTPOJBHBIM BapHAHT Oojee ueM B 36 pa3. MuUHHMAIBHOE 3HAYCHHC
(474,8+118,7 mr/kr) ObIO 3aperucTpupoBaHo Ha paccTosHUM 1000M MO TEYEHHIO OT HCCICAYEMOTO OOBEKTA.
PesyapraTsl HecIeIOBAHHH TTOKA3BIBAKOT, YTO HAHOO0JICE 3aTPA3HCHHOM ABIIACTCS BTOPAS AMA.
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