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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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SOIL COVER OF THE "ZAOVRAZHNY'" MICRO-DISTRICT,
CHEBOKSARY, AND ITS ECOLOGICAL STATE

Abstract. In July-August 2017, soil and agrochemical investigations of the territory of the Zaovrazhny micro-
district in Cheboksary city were carried out.

The territory of the new Zaovrazhny micro-district in Cheboksary is located to the west of the north-western
residential area of Cheboksary; it is bounded from the north by the coastal fortifications of the Cheboksary storage
reservoir, and on the southern side by the M-7 highway (Cheboksary-Moscow).

Light gray forest heavy loam soils are widespread in the micro-district, in the middle and lower parts of the
slope altered by water erosion. The undistorted soils are characterized by the following morphological features: a sod
horizon A4 of 5-10 c¢cm in thickness, a humus-eluvial horizon A; up to 15-20 cm. Below it, a transitional horizon AjA,
with a thickness of 5-15 cm is located. Gradually, AjA, passes into the eluvial-illuvial horizon A,B up to 20 cm
thick. Illuvial horizon B consists of several subhorizons: B; — dark brownish-brown color with spots of humic sub-
stances and pseudopodzolic siliceous powder; it gradually shades into a more clarified B,, followed by the tran-
sitional horizon BC and the soil-forming rock C (loess-like loam).

The content of heavy metals in the humus horizon and soil-forming rock, oil products, radio nuclides and
benzapyrene corresponds to the background values and does not exceed the MPC.

The soil cover of the Zaovrazhny micro-district and its ecological state were studied for the first time.

Keywords: agrochemical properties, water erosion, humus horizon, soil-forming rocks, gray forest soils, heavy
metals.

Introduction. The territory of the Zaovrazhny new micro-district in Cheboksary city is located to the
west of the north-western residential area of Cheboksary; it is bounded from the north by the coastal
fortifications of the Cheboksary storage reservoir, and on the southern side by the M-7 highway (Chebok-
sary-Moscow). The soil cover of the Zaovrazhny micro-district has not been studied, and its study and
determination of the ecological state were studied for the first time.

Materials and methods. Soil research was carried out in accordance with GOST 17.4.2.03-86. When
diagnosing the soil covering of the Zaovrazhny micro-district, the "Classification and Diagnostics of Soils
of the USSR" (1977) was used. The content of labile phosphorus and exchangeable potassium was
determined by the Kirsanov method, pH — ionometrically. Chemical, bacteriological, helminthological
analyses of soil samples were carried out at the Federal State-Funded Budgetary Public Health Facility of
the Hygienic and Epidemiological Center No 29 of the Federal Medical-Biological Agency of Russia, No.
2637, and also at the Federal State Institution of SCAS "Chuvashky".

The results of the research and their discussion. The territory of the Zaovrazhny micro-district is
located in the North-Western part of Cheboksary and covers an area of 41 hectares. Until 2002, the
territory of the micro-district was used as arable land.
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In 2017, it was an idle field covered with sow-thistle, tansy and reed grass with young forest groups
of 10-15 years of age, sometimes built up by cottages, with engineering networks (electricity, water
supply) along the streets.

The site of the real surveys in geomorphological terms is confined to the right bank of the valley of
the Volga river with a genetic type of surface — denudation, 300-350 m southeast of the site is the
Shupashkarka river, the right feeder of the Volga river, from the northeast and partly from the southeast,
the territory borders the allotment gardens, from the northwest - the forestry of the State Forest Fund.

The relief of the built-up area is gently-sloping, with a decrease to the north-east, towards the river
Volga.The geological section before the studied depth of 10 m by drilling is mainly represented by Upper
Permian and Middle Jurassic rocks, which are covered with quaternary sediments — loess-like loams.
Covering loamy loess-like loams are heavy, hard, semisolid, hard-brown and light-brown, macroporous,
with humusstains and streaks of calcification, ferruginous, with thin interlayers of sand [6].

Ground waters of a permanent aquifer are opened in the southern part of the site in boreholes at
depths of 2.6-7.2 m in the upper fractured zone of Upper Permian sediments.

According to the chemical composition, groundwater is fresh (M = 0.3-0.5 g/1), hydrocarbonate,
magnesium-calcium, from weakly acidic to slightly alkaline, lime, moderately hard, with pH 6.3-6.4.

As a result of the real soil studies, it was revealed that the soil cover on the territory of the Zaov-
razhny micro-district in Cheboksary is represented by washed-away types (lightly washed, medium- and
heavily washed) of light gray forest soil.

Not washed-away soils are characterized by the following morphological features: a sod horizon of
5-10 cm in thickness, a humus-eluvial horizon A, of light-gray or gray color, of low thickness (up to 15-20 cm).

The transitional horizon A;A; is light-gray in color, a finely-nutty-lumpy structure, 5-15 cm of
thickness. Gradually, A;A, passes into the eluvial-illuvial horizon A;B up to 20 cm thick, which is
characterized by a finely-nutty structure, the silica powder on the faces of structural separates in
combination with washing away stains of humus and other substances.

The illuvial horizon B consists of several subhorizons: B, is a dark brownish-brown color with spots
of humic substances and pseudopodzolic silica powder; it gradually transforms into a more decolorized
horizon B,, followed by the transitional horizon BC and the soil-forming rock C (loess-like loam).

In the investigations, soils with upper plowed up part of the horizon A,B were attributed to light
washed types; to the medium-washed ones — when a large part or the whole of the A,B horizon is involved
in the plowing layer and its absence; and to heavily washed ones - soils, in the profile of which there were
no horizons A,B and B;.

The morphological features of the reservoir soils are characterized by the fact that the former
homogeneous arable Ap horizon was divided into two genetic horizons — A; and A;A,, which are
presented in virgin soils.

Description of the profile of light washed light-gray forest hard loamy medium-thick soil on loess-
like loam (section 1), laid on a reservoir covered with birch and aspens with a thinned herb layer (brome
grass, chicory, milfoil, dandelion) is shown in table. 1.

Table 1 — Description of the profile of light washed light-gray forest soil

Wet, gray, heavy loamy, lumpy, loose. There may be roots, worm channels, earthworms, grub worm,

A 0-20 cm ..
clear transition.

Wet, whitish-gray, heavy loamy, lumpy, dense, there are roots, spangles of silica, worm channels,

Ay 20-25 cm clear transition.

Humidified, brownish-gray, heavy loamy, lumpy, finely-nutty, does not boil up from 10% hydro-

AqB 25-38 cm chloric acid.

Humidified, brownish-brownish, heavy loamy, nutty, with spanglesof silica and humus stains, does

By 38-49 cm not boil up from 10% hydrochloric acid.

Humidified, brown, heavy loamy, large-nutty, with humusstains, does not boil up from 10%

B2 49-91 cm hydrochloriC acid.

Moistened, brown, with root channels, rare humus stains, heavy loamy, structureless, does not boil

BC 91-130 cm up from 10% hydrochloric acid.

Humidified, light-brown, heavy loamy, structureless, in the lower part slightly boil up from 10%

C 130-180 cm hydrochloric acid.
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In medium-washed light-gray forest soils on reservoirs with densely mixed herbs, the processes of
water erosion are sharply weakened, in place of the former grayish-brown color of the arable layer, a sod
horizon of A4 and humus-eluvial horizon A; or transitional A;A, was formed. They are uniformly gray
with inclusions of brownish-brown clayey lumps, sometimes with light silica powder.

Below them the transitional horizon A2B lies, the depth of the upper boundary of which the degree of
soil erosion is determined (table 2). In heavily washed light-gray forest soils bordering the lower part of
the slope, the processes of water erosion under mixed grass also became weaker, and in the place of the
former arable layer, a sod horizon A4 was formed, that was underlaid by the illuvial horizon B.

Table 2 — Description of the profile of the medium-washed light-gray forest soil

Wet, gray, with separate brownish-brown lumps, heavy loamy, lumpy, loose. The roots are densely

A 0-8 cm . e
d interwoven, there are worm channels, earthworms, rare — the grub worm, the transition is clear.

Wet, whitish-gray, with separate whitish-brown lumps, heavy loamy, finely-nutty-lumpy, pressed,

AA 8-23 cm e ..
1922 there are roots, silica spangles, worm channels, clear transition.

- o ) - N
AB 2326 cm Humidified, brownish-gray, heavy loamy, lumpy, finely-nutty, dense, does not boil up from 10%

hydrochloric acid.
B 26-36 cm | Moistened, brownish-brownish, heavy loamy, nutty, with spangles of silica and humus stains.
B, 36-85 cm | Humidified, brown, heavy loamy, large-nutty, with humus stains.

BC 85-110 cm | Humidified, light-brown, heavy loamy, structureless, does not boil up from 10% hydrochloric acid.

In consequence of the weakening of the eluvial-eluvial soil-forming process due to the low water
resistance of aggregates, strong lateral water flow, the profile of heavily washed light-gray forest soils is
shortened (table 3).

Table 3 — Description of the profile of the heavily washed light-gray forest soil

Wet, grayish-brown, heavy loamy, lumpy, loose. The roots are densely interwoven, there are worm

A 0-7 cm L
d channels, earthworms, grub worms, the transition is clear.

AB 7-16 cm | Wet, grayish-brownish-brown, heavy loamy, pressed,

B, 16-59 cm | Humidified, brown, heavy loamy, large-nutty, with humus stains.

BC 59-82 cm | Humidified, light-brown, heavy loamy, structureless, does not boil up from 10% hydrochloric acid.

As a result of the soil investigations, a soil map of the Zaovrazhny micro-district was drawn upon a
scale of 1:500 (GOST 17.4.2.03-86).

Soil studies have revealed that the total area of eroded soils on the territory of the micro-district is
86.7%, which corresponds to the conclusions obtained as a result of monitoring the soils of the Chuvash
Republic - it was eroded more than 80% of the arable land [2, 5].

On the total area of 41 hectares, the following soil types of light-gray forest soils were formed (table 4).

Table 4 — Areas of soil types in the territory of the Zaovrazhny micro-district in Cheboksary

# Name of the soil irslgcielx a Area "

1 | Light-gray forest heavy loamy medium-thick soils on loess-like loam Jc/n 5.1 12.4

2 | Light-gray forest heavy loamy medium-thick light washed soils on loess-like loam Jic/n) 20.7 50.6

3 | Light-gray forest heavy loamy, medium-thick, medium-washed on loess-like loam Jyt/m]| 11.1 27.0

4 | Light-gray forest heavy loamy, medium-thick, heavily washed on loess-like loam JIyr/ml|| 4.1 10.0
Total 41 100.0

The results of agrochemical analyses of soil samples characterize them as typical for light-gray forest
soil of the northern natural-agricultural zone of Chuvashia [3, 4, 7].
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The humus content in the soils of the site is low - from 1 to 3% (very low and low). The sum
of exchange bases (S) in the upper soil horizon is 16.7-21.3 mg-e / 100 g, hydrolytic acidity (Ng) —
1.03-4.43 mg-¢/100 g of soil. The content of labile phosphorus and exchangeable potassium is cha-
racteristic of light-gray forest soils: mainly medium and high. The saturation degree with soil bases is 82-
94%. The reaction of soils varies from a medium to a neutral.

A study of the content of radionuclides (cesium-137 and strontium-90) in the upper horizon of the soil
(B1) showed a low content of 8.6-12.20 and 3.3-4.4 Bq/kg, respectively.

According to the GOST 17.5.3.06-85 indices and calculations, the thickness of the fertile soil layer on
the total area of the construction site with the area of 41 hectares is on average 20 cm. The total mass of
the fertile soil layer with an average bulk density of 1.14 g/cm’ is 2280 tons.

The total mass of a potentially fertile layer with the thickness of 25 cm and the average bulk density
of 1.25 g/cm’, located beneath the fertile layer, averages 3125 tons/ha.

Conclusion. As a result of the studies, the soil cover of the Zaovrazhny micro-district was revealed.
The current state of soil quality in the micro-district area corresponds to sanitary and epidemiological
requirements. The results of the research unequivocally testify to the ecological well-being of the territory
of Cheboksary city of the Chuvash Republic [1], considering the new buildings located next to the ravine
system.
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"Jyparm MeMIIeKeTTiK ayblT MIAPyalIbUIBIK akageMuschl, YeGokcaps! K., Yysam PecryGmuikachr, Peceit,
?Peceit MeMITeKeTTiK arpapibsik yauBepenteti — K. A. THMHPSI3eB aThIHAAFbI aybill MAPYANIBITBIK AKaICMHUSCHI,
Mocksa, Pecei,
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*Tapa3 ynrreik yausepenteri M. X. Jlynaru atsisaarsl, Tapas, Kasakcran

YEBOKCAPBI KAJIACBIHBIH, «3AOBPAKHbI» MOJITEK AYJIAHBIHJIAFBI
TONBIPAK KYPAMbBI MEH SKOJIOTUSLJIBIK XKAFJTAHMBI

Annoranus. 2017 XeUIIBIH MIAE-TaMBI3 aiiapeiHaa YeOoKcaphl KaTachIHAAFB! «3a0BPaKHBIN MOITEK ayaa-
HBIHJAFbl TOIBIPAKTBIH arpOXUMHSUIIBIK KYPaMbl 3€PTTEIIA].

YeOokcapsl KaJlaCBIHAAFBl XKaHAa «3a0BPaKHBIH» MOJITEK ayAaHbl TeppuUTopuschl YeOokcapbl KaslaChIHBIH
CONTYCTIK-OaTBHICBIHAA OpPHAIACKAH; OJ1 CONTYCTirineH YeOokcapsl cy KOMMACHIHBIH KaranayJblK Cy OeKiHiCTepiMeH,
aJl OHTYCTIK arbIHaH «M-7» KeJIik >xojbIiMeH mekrenreH (Uebokcapbl-MockBsa).

Mentek ayJaHbl TEPPUTOPHSCHIHIA AIIBIK-CYP TYCTI OPMaHHBIH ayblp OaTIaKkThl TONBIPAFBI TapaliFaH, aj opTa
’KOHE TOMEHTI TYCTapbIHJIa OJ1 Cy IpPO3MsChIHA yIIbIpan e3repreH. CyMeH HIaibUIFaH TONbIpaKTap Keleciiei Mop-
(honorusbIK OenrinepiMeH cUmaTTananbl: A, JepHaIbIK Ka0aThIHBIH KaJIbIHIABIFEL 5-10 cM, KapallipiKTi-3II0BHAIbIbI
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Aixabater 15-20 cm pmefiin. OmapablH acThIHIA KaNBIHIBIFEL 5-15 cM KypalThIH A AjeTmen KabaTel OpHAJacKaH.
Bipriamen A;A, xamsHapEel 20 cM AeiiH KeTeTiH A,B 3moBHANBIB-MILTIOBHANAE KabaTelHA eTeni. B —wimmo-
BHANBIBl KabaTel OipHelne KabaT KaTmapiapelHAH Typansl: B; — Kapa-KOHBIp TYCTi KapalmipikTi 3aTTapAbIK TCH-
Oigepi Oap KoHE JIECCHBHPOBTHI KPEMHHU PEHJI CeOIHAEACpACH Kypasiaabl; o1 OIpTiHISH aKmIbLT TapTKaH B, xada-
ThIHA, cofiaH keiiiH etneini BC jxoHe Tonbipak Kypayibl C (Jieccoroykcac CyriiMHOK) KadaTTapblHa aiHaa bl

Tonbipak Kypaylibl Kapalmipikri kabaTbl KypaMbIHIAFbl ayblp MeTalJap/blH, MYHail ©HIMAEpPIHIH, pajuo-
HYKJICUATEp MEH OCH3amupeH Iep MeJIepiepi PoHABIK MoHAepiHe colikec keneai xone 1IIPK acmaiiapr.

«3a013pa>1<H]>1171» MOJITCK ay]laHblHI[anl TOHpraK Ka6aT])l MCH OHBIH 3KOJIOTUAJIBIK )Kaf}laﬁbl aJIraml peT
3epTTEIIHII.

Tyiiin ce3mep: arpOXUMUSUTBIK KACHETI, CY dPPO3HACHL, KApaIIipiKTi KabaT, TOMbIpaK Kypayisl Hopoaiap, Cyp
TYCTi OpMaH TOIIBIPAFhI, AYBIP METAIIAP.
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MOYBEHHBIN IOKPOB MUKPOPAMOHA «3AOBPAKHDbIN»
I. YEBOKCAPBI U UX DKOJOT'MYECKOE COCTOSIHUE

AnHoTauus. B urone-asrycre 2017 r. mpoBOAMIMCH TOYBEHHO-arPOXUMHUUECKHE UCCIEIOBAHUS TEPPUTOPUH
MHUKpOpalioHa «3a0BpakHbI» T. YeOoKcaphl.

Teppuropust HOBOro MUKpopaiioHa «3a0BpaXkKHBII» T. Uebokcaphl pacroiokeHa K 3amagy oT CeBepOo-3aIaJ HOro
XKIJIOTO paiioHa T. Yebokcapsl, OHA ¢ ceBepa OrpaHHYeHa OeperoBBIMU YKPEIUICHUAMH YeOOoKcapcKOro BOJIOXpaHU-
JIMINA, & C FOKHOU CTOPOHBI aBTOTpaccoii «M-7» (Uebokcapbi-MockRa).

Ha Tepputopun MukpopaiioHa pacripoCTpaHEeHbI CBETIIO-CEPhIC JIECHBIE TSHKETOCYTTTUHUCTBIE TIOUBBI, B CPEIHEH
W HIDKHEH Y4acTH CKJIOHA U3MCHEHHBIC BOJHOM 3po3ueii. HecMbIThIe MOYBBI XapaKTePH3YIOTCS CIEAYIONIMMU MOPQO-
JIOTUYECKUMU NIPU3HAKAMU: JE€PHOBBIM TOPU3OHT A, MOLIHOCTHIO 5-10 cM, TyMYyCOBO-31I0BUAIBHBIA TOPU3OHT A J10
15-20 cm. ITog HUM pacnooKeH Nepexo HbId TOPU30HT A A, MOIIHOCTBIO 5-15 cM. TlocreneHHo A A, nepexoauT B
3IOBUAILHO-WILTIOBUAIBHBIA TOpU30HT A,B MouHocTeio 10 20 cM. MinioBuansHbId ropu3oHT B cocrout u3 He-
CKOJIBKHX TIOATOPU30HTOB: B| — TeMHO-0ypoBaTo-KOPUIHEBOH OKPACKH C MATHAMHU T'YMYCOBBIX BEIIECTB H JICCCUBU-
POBaHHOW KpPEMHE3EMHCTON MPUCHINKHA;, OH TOCTETIEHHO IMEpeXOquT B Ooilee OCBEeTNIEHHBIH B,, cMeHsrommecs
nepexoaHbM ropu3oHToM BC 1 mouBooOpasytomeit mopomoit C (JIecCCOBUIHBIIN CYyTITHHOK).

ConepxaHue TSKEIbIX METAJUIOB B TYMyCOBOM TOPH30HTE U MOYBOOOpa3ymolled mnopoje, HeTenpoIyKToB,
PaaroOHYKIEHIOB U OCH3aIMMPEeHa COOTBETCTBYET (POHOBHIM 3HaYCHHUAM U He npeBbinaoT [T/IK.

[TouBeHHBI TOKPOB MUKpOpaiioHa «3a0BPaXKHBII» H €r0 3KOJIOTHIECKOE COCTOSHIE N3yJaINCh BIIEPBHIC.

KiroueBble cjI0Ba: arpoXMMHUYECKHE CBOMCTBA, BOJHASI 3PO3Hs, F'YMYCOBBIH TI'OPHU30HT, MMOYBOOOpA3yOIIUE
MOPO/Ibl, CEpPBIE JIECHBIE TIOYBBI, TSKEIbIE METAJIIbI.
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