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One of the relevant problems in hydrocarbon production is drilling waste generation. A temporary sludge tank
and/or waste pit arrangement is provided for drilling waste accumulation and/or disposal within a well pad. It is
generally known that according to the Control and Supervision Service for Environmental Protection, Wildlife Re-
sources and Forestry Affairs of the Khanty-Mansiysk Autonomous District-Yugra (KhMAD-Yugra), 507 waste pits
(308.6 ha) were surveyed in the KhMAD-Yugra over 2015, among which 481 areas (284.3 ha - 95 %) were recognized
as statutorily compliant. In 2014, a commission of the Yugra Service for Supervision of Natural Resource Usage sur-
veyed 168 recultivated areas earlier occupied by waste pits, amnong which 148 (88 %) were recognized as statutorily
compliant. Thus, a timely return of disturbed and reclaimed soils earlier occupied by waste pits to the forestry fund
lands in the KhMAD-Yugra territory is a vital task for all gas producers.

The purpose of work is a comprehensive appraisal of the state of vegetation and topsoil formed in the territory
of reculfivated waste pits in the license areas of LUKOIL-West Siberia LLC.

The main objectives of appraisal of the vegetation and topsoil reclamation state are:

- studying of the chemical composition of drilling cuttings in waste pits recultivated more than 20 years ago;

— appraisal of the vegetation reclamation level in the disturbed territory (projective cover of soils);

— description of the vegetation species diversity with growing of dominating species;

— development of proposals towards the measures for recultivation of waste pits.

From 2015 to 2016, employees of the V.V. Dokuchaev Soil Science Institute performed field, cameral and labo-
ratory works to survey disturbed areas at the locations of waste pits (hereinafter—WP) in the license areas
of LUKOIL-West Siberia LLC.

The waste pits to be analyzed were recultivated in the period from 1989 to 1992. Burial of wastes was accepted
as the method for drilling waste management.

Geochemical criteria such as chemical pollution by heavy metals, acidity, agrochemical characteristic of soils
under study, content of oil products as well as geobotanical survey on anthropogenic sites were used to appraise
the state of soils.

Based on the results of conducted analysis, the following conclusions can be made. Drilling cuttings without ad-
ditional freatment (sanding, sorbents, aluminosilicates) cannot serve as soil-forming material and be suitable for
reclamation of disturbed lands.Infegrated chemical analysis of drilling cuttings is a necessary stage of works invol-
ving drilling waste management.The amount of reagents required for drilling waste disposal should be determined
in accordance with the outcomes of integrated chemical analysis. The most accurate and correct selection en-
sures minimization of the effects of wastes on environment and favors reclamation of disturbed lands at an acce-
lerated pace.
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B HacTosiee BpeMst OqHOM U3 aKTyaJIbHBIX MPOOJIEM IPU JOOBIYE YTIIEBOJOPOOB SIB-
nsieTcst oopazoBanue oTxofoB Oypenusi. CornacHo ITprkazy MunncTepcTBa NpUpOaHbIX
pecypcoB u akosiorun Poccuiickoint epepaiuu PefepaibHOM ClIy>KObI 10 HA30PY
B chepe npupoponosibzoBanus Ne 242 ot 22.05.2017 r. «O6 yTBepxennn Peepaib-
HOTO KJ1accUKAMOHHOTO KaTajlora OTXO/IOB» K OTXOjilaM OypeHust OTHOCSITCS: Oypo-
BOM 11IJTaM, OTpa0OTaHHbI OYpOBOI pacTBOp, OypOBbIe CTOUYHBIE BOJIbI. 17151 HaKONIeHHst
1 (A1) pa3MeILeHHs OTXOJ0B OypeHus B TEJIE KyCTOBOH IJIOLIA[KY MPEAYCMATPUBACTCS
00yCTpPOMCTBO BPEMEHHOI'O HAKONUTEJS M (MJIM) LIINIAMOBOTO aMmbapa.

ITo panHbiM Ciy>k0bl O KOHTPOJIIO U HA30py B cepe oxpaHbl OKpYKarollen
cpefibl, 0ObEKTOB KMBOTHOI'O MUPA U JIECHBIX OTHOWIEHUN XaHTbl-MaHCUIICKOTO aB-
ToHOMHOro okpyra — IOrper 3a 2015 r. B XMAO — IOrpe ocBupieTebCTBOBAHO
507 uutamoBbix am6apoB (308,6 ra), U3 KOTOPbIX COOTBETCTBYIOLIUM TPEOOBAHUSIM 3a-
KOHojaTeabcTBa npusHad 481 yyactok (284,3 ra— 95 %). B 2014 r. [IpupopHagzopom
IOrpe1 B cocTaBe KOMUCCUY OCBUIETENLCTBOBAHO 168 peKyIbTUBUPOBAHHBIX YUYaCTKOB,
paHee 3aHATHIX LUIAMOBBIMUA aMOapaMu, U3 KOTOPbIX NPU3HAHO COOTBETCTBYIOLIUMU
TpeboBaHusIM 3akoHoaTeIbcTBa 148 (88 %). Ha puc. 1 nokazaHa uHaMuKa JIMKBUA-
MY 1JIaMOBBIX aMOapoB.
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Puc. 1. /lunaMuka co31aHusi M JUKBUIANNH HLJIAMOBBIX aM0OapoB
Ha Tepputopunn XMAO — IOrps1

TakumM 06pa3oM, CBOEBpeMEHHbIE BOCCTAHOBJIEHHE 1 BO3BPAT HAPYIIEHHbIX 3eMeJTh, paHee
3aHATBIX LUIAMOBBIMU amOapamMu, B 3eMu JiecHOTo (pona Ha Teppuropun XMAO — Orpel
SIBJISIFOTCS AKTYAJIBHOM 3a/1a4ei 151 BceX HepTera3ofo0bIBAIOIIMX KOMITAHUIA.

Leas paboThI 3aKIF0YANTACH B KOMIUIEKCHOI OLUEHKE COCTOSIHKS TTOYBEHHO-PACTUTENb-
HOT'O MOKPOBa, ChOPMUPOBABIIETOCS HA TEPPUTOPUN PEKYILTUBUPOBAHHBIX IIIJTAMOBBIX
amM06apoB Ha JUIeH3MoHHbIX yuyacTKax 000 «JIYKOMII-3amagnas CuGupb». OCHOB-
HbIMU 3aJ/ladyaMy OLIEHKU COCTOSIHUS SIBJISTTUCK:
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— M3yYEHUE XMMUYECKOIO COCTaBa OyPOBBIX IIJIAMOB B IINIAMOBBIX aMOapax, peKyJib-
TUBUPOBaHHbIX Oousiee 20 neT Haszap;

— ONPE/ICJIEHUE CTENIEHN BOCCTAHOBIIEHUSI PACTUTEJILHOCTH HA HApPYLIEHHON Teppu-
TOpHUHU (IIPOEKTUBHOE MMOKPBITUE T10YB);

— XapaKTEePUCTHKA BUIOBOTO Pa3HOOOpa3Usl pACTUTEILHOCTH C MPOU3PACTAHUEM JI0-
MUHMPYIOLLMX BU/IOB;

— pa3paboTKa NPETIOKEHNIA K MEPOIPUSITHUSM 1O PEKYJIbTUBALMK IIUIAMOBBIX aMOapoB.

B 2015-2016 rr. corpynaukamu [TousenHoro nactutyTta um B.B. [lokydaeBa Obun
BbINOJIHEHBI MOJIEBBIE, KAMEPAJIbHbIE U JJa00OPAaTOPHbIE padOTHI O OOCIEIOBAaHUIO HA-
PYLIEHHBIX YYaCTKOB B MECTAX PAa3MEILEHUS IIJIAMOBBIX aMOapOB, PAaCOJIOXKEHHBIX HA
NIMIEH3MOHHBIX yuacTkax 000 «JTYKOWII-3ananast Cu6mpb» . PekynbTHBaIms aHa-
JIM3MPYEMBIX LINIAMOBBIX aMOapoB npoBoaniack ¢ 1989 no 1992 r. B kavyecTse cnocoba
oOpauleHusi ¢ 0TXojaMu OypeHust ObIJIO MPUHSITO 3aXOPOHEHNE B LIJIAMOBBIX aMOapax.
s aHanm3a COCTOSIHUS TPYHTOB M3YUYEHbI CIEAYIOLIME NapaMeTpbl: XUMAYECKOE 3a-
IPA3HEHNE TSXKEJIBIMUA METAJIAMU, KUCJIOTHOCTh, arPOXMMUYECKast XapaKTEpUCTHKA,
cofepyKaHue He(TenpoayKTOB, PE3yJabTaTbl F€000TAHMYECKOI0 OOCEI0BaHus yya-
CTKOB, MOJIBEPIIINXCS AHTPONOT€HHOMY BO3/IEVICTBUIO.

B pesynbTare KOMNJIEKCHONO XMMUYECKOTO aHAJIM3a IPYHTOB YCTAHOBIIEHO MX 3a-
IPSI3HEHNE TSKEJbIMU METAIUIaMU (puC. 2).
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Puc. 2. Ouenka creneHu 3arpsi3HeHUsi TPYHTOB TSZKEJIbIMH MeTaJLIaMH
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B cooTBeTCcTBMY C OPUEHTUPOBOYHONM OLEHOYHOW IIKAJION 10 CYMMapHOMY IOKa3a-
TEJIIO 3arPsI3HEHUE MTOYB TSXKEJbIMA METAJIJIAMU XaPAKTEPU3YETCs KaK [JOIMYCTUMOE.

OnHuM U3 OCHOBHBIX (PU3UKO-XUMUYECKHUX MOKA3aTeNEeN MOYB SBISIETCS UX KUCJIOT-
HOCTb. Peakuysi cpefjbl BO MHOTOM ONpEfEIieT MUKPOOMOJIOTUYECKYIO U (pepMEHTATUB-
HYIO aKTUBHOCTb TOYB, MUIPALMOHHYIO AKTMBHOCTb XUMHUYECKUX 3JIEMEHTOB,
VCTIOJIb30BAHME MOYB JIJIs1 BHIPALLMBAHUS ONPENIENEHHbIX pacTeHuil. KucaoTHOCTh Hc-
caenyeMbIx rpyHTOB jiocturaet 13,5 pH (puc. 3).

B Tabumiie npuBefieHa OleHKa KMCJIOTHOCTH MOYB BOJIM3M IIJTaMOBBIX aMGapoB'.
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Puc. 3. Ouenka KMCJI0THOCTH I'PYHTOB
Homep mpoosI pH Cozep:xanue HePTenpoOAyKTOB, MI' /KT
14 10,22 3414,6
17 9,72 11251
23 9,98 1640,8
83 10,03 425,8

N3 puc. 3 1 Tabnuubl BUTHO, UTO MOYBBI XapaKTEPU3YIOTCS 1IEJ0UHOI peakuueil. [1o-
BbILICHHAS 1LIEJIOYHOCTb UCCIIEYEMbIX TPYHTOB, MOXKET ObITh O0YCJIOBJIEHA UCTIONb30-
BAHUEM MEJIOBBIX KOJbMATAHTOB MPU MPUTOTOBJIEHUU OYPOBBIX PACTBOPOB, a TAKXKe
BO3MOYKHBIM MPOXOKICHUEM CJIOEB U3BECTKOBBIX WJIM UHBIX TOPHBIX MOPOJ U NO3EM-
HBIX BOJ| C IEJIOYHOM peakuuen npyu OypeHrur Ha ONpeeSIeHHbIX ITyOnHAX.

AHaIM3 arpoOXMMUYECKOr0 COCTABA NOYB MPEyCMATPUBAII ONPEETICHNAE COIEP>KAHNS
MUHEpPaJIbHBIX BEILIECTB — a30Ta, (pocdopa u Kanus. OT cTeneHu 06ecneYeHHOCTH MOYB

'Usmenenue (HpU3MKO-XMMUYECKOrO COCTaBa MOYB M TIPYHTOBBIX BOJ BOJM3M IILJIAMOBBIX aM0apoB /
10 .H. Ko3uuxkasi, 1.J1. Mocksuna, K.W. Jlonatus [u gp.]. — https://www.bestreferat.ru/referat-6370.html
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COEJUHEHUSIMU 3THUX 3JIEMEHTOB 3aBUCUT 3(p(PEeKTUBHOE TIIOI0OpOAKE OYB. Banosble 3a-
nacel pocopa B MOYBE 3aBUCAT OT €€ TPAHYJIOMETPUYECKOTO U MUHEPATOTMYECKOTO
COCTaBa, a TAKXKe COJEPIKaHUsI OpraHM4eckoro Beuectsa u Koaeomores ot 0,03 go
0,3 %. ObcnenoBaHHbIE LJIAMbI U TPYHTbI HE(PTIHBIX MECTOPOXKJCHUI XapaKTepu-
3YIOTCS HU3KOI 00€CNEYEHHOCTBIO MOJABUKHBIM (pochopoM.

N3BecTHO, YTO B NAaXOTHOM CJIO€ Pa3JIMYHBIX MOYB BAJIOBOE COMIEPKAHME A30Ta W3-
Mmensietcst ot 0,02-0,05 % B 1epHOBO-NIOA30MUCTHIX MouBax u jio 0,2-0,5 % B uepHO3e-
Max. OcHOBHasl 4acThb a30Ta (0K0J0 95 %) cofepKUTCs B OPraHMYeCcKOM BELIECTBE
NOYBbI. JIErKOIOCTYNHBIM JIs1 PACTEHUI SIBJISIETCS NPEUMYLLIECTBEHHO MUHEPAJIbHBIN
a30T. B TO ke Bpemsi, 00eCIIeYEHHOCTh PaCTEHUI a30TOM B I0YBAX MPUPOJIHBIX JIAH[-
wadTOB 3aBUCUT OT COOTHOLLIEHUS yriepoya u azota. [Io orHomennto C opr - N BbIge-
JSIOTCS CIEAYIOIIME Tpajauuu OOECNEYEHHOCTH MOYB M TPYHTOB a30TOM: OYEHb
xopolasi 00eCeYeHHOCTh NMOYB a30ToM — MeHee 10; xopowas — 10-12; cpennsisa —
12—-16; HepocraTouHas — 16-24; ouenb HU3Kasi — 6oaee 24. MiccnenoBaHHbIe TPYyHTHI
XapaKTepU3yloTCs Kak CBEPXBbICOKON (2,38) Tak u cBepxHuskoii (71,9) obecneuen-
HOCTBIO JJOCTYITHBIM a30TOM, YTO SIBJISIETCS CIIEICTBUEM 3arPs3HEHMUSI TPYHTOB HE(PTHIO
U ee MPOU3BOHbIMMU.

BanoBoe copiepzkanue Kanusi B rpyHTax Bapbupyetcs oT 1,5 1o 3,0 % npu cpegHem
2,1 %. Copep>xaHue Kanus B Mpodax U3MEHseTCs OT 04eHb HU3KOro (3,29 mr/100 r rpyHTa)
110 04eHb BbICOKOTO (72,5 Mr/100 r rpyHTa). O4eHb BICOKAst 00€CIEYEHHOCTh MOJBUKHBIM
KaJIMEM CBUJIETEJILCTBYET O HAJIMYMU BbICOKMX KOHLIEHTPALMIA COJIEN 3TOrO 3JIEMEHTA.

TpeOoBaHus1, NPEAbBIEMBbIE K PEKYJIBTUBAPOBAHHBIM Y4aCTKaM, KOTOPbIE ObLIN 3a-
rpsi3HEHbl HE(PTHIO U HEPTENPOAYKTAMU, YCTAHOBJIEHbI PETMOHAILHBIM HOPMATHUBOM,
yTBepXk/eHHbIM [TocTaHoBeHneM [IpaBuTenscTBa XaHTbl-MaHCUIICKOTO aBTOHOMHOIO
okpyra — lOrpbi oT 10.12.2004 r. Ne 466-n1 «O6 yTBEp3KjieHUM PErMOHATILHOTO HOpMa-
TUBA «]OMyCTUMOE OCTATOYHOE COfiep>KaHne He(PTH U HEPTENMPOIYKTOB B MOYBAX MOCJIE
NPOBEJIEHUS] PEKYJIbTUBALMOHHBIX Y UHBIX BOCCTAHOBUTEJBHBIX PA0OT HA TEPPUTOPUU
XaHTbI-MaHCHUICKOro aBTOHOMHOTO OKpyra — FOrpbi».

IIpu ananu3e B npo0Oax rpyHra 3, 6, 9, 13 ycTaHOBIIEHO BBICOKOE COfIep>KaHne Hed-
tenpoaykToB (6osiee 10 r/kr), B npo6ax rpynra 5,7, 11, 12, 15 — noBbilieHHOE coiep-
kanne wiaMoB (ot S nmo 10 r/kr) (puc. 4). Takum oO0pa3oM, cojep>KaHue
He(TENpOyKTOB SIBJSIETCS IOCTATOYHO BBICOKHM, YTO 00YCJIOBIIEHO TEXHOITE€HHBIM 3a-
I'PSA3HEHUEM I'PYHTOB.

M3ydeHne BOCCTAHOBJIEHUS] PACTUTENBHOIO NOKPOBa, C(DOPMUPOBAHHOI'O HA KYCTO-
BbIX TUIOLIA[IKAX C 3aChIMaHHBIMU IIJIAMOBBLIMU amMOapami, MoKa3ajo, 4YTo C TeUEHUEM
BPEMEHM T10 CBOEN CTPYKTYPE U BUJJIOBOM COCTABY PACTUTEIBLHOCTD BCE Oonee nmpuoIm-
JKAETCs K €CTECTBEHHbIM PACTUTEIBLHBIM COOOLLECTBAM,, XaPaKTEPHBIM /1Sl J]AHHOT'O pe-
r'MOHa. B OCHOBHOM BBIIENISIOTCS [BA TUINA COOOILECTB: CYXO/OJIbHbIE, BOZHUKAIOLLIME
Ha JIPEHUPOBAHHBIX YYacTKaX, U BOAHO-00JIOTHBIE, XapaKTEPHbIE /17151 TOHUKEHHBIX MECT
OOUTaHMsl, — YTO CBUJIETENILCTBYET 00 OTHOCUTEJIBLHON 3KOJIOIMYECKO O€30MaCHOCTH
OYypOBBIX 1IJTAMOB Ha HAPYUIEHHbIX y4yacTKax. TeM He MeHee Ha eJMHUYHbIX yYacTKax,
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Puc. 4. Conep:xxanue He)TeNNPOAYKTOB B AaHAJIU3NPYEMbIX TPYHTAX

7€ BBISIBJIEH BBIXOJ] IIIJTAMA, OTMEYEHO 3apacTaHue cnequpuIHON ranoUTHON pacTu-
TEJIbHOCTBIO.

BriBopabl

1. BypoBoii 1uiam 6e3 JONoJHUTENbHOM 00padOTKU (MpUMEHEHE COPOEHTOB, aJTt0-
MOCUJIMKATOB, BHECEHUSI MUKPOOUOJIOTUUECKHUX MPEenapaToB, MECKOBAHNE) HE MOXKET
BBICTYNATh B KAUECTBE MOYBOOOPA3YIOILIEH MOPOJIbI M HEMPUTOJIEH /17151 BOCCTAHOBJICHUSI
HAPYLLIEHHbIX 3eMelb.

2. OgHUM U3 OCHOBHBIX MEPOMPUSTHIA B TIPOLECCE OOpAILIEHUsI C OTXOflaMu OypeHust
SIBJISIETCSI MMPOBEJICHNE KOMIUIEKCHOIO XMMUUYECKOT0 aHas13a OypoBOro nuiama.

3. KonuuecTBO peareHToB, HEOOXOIMMBbIX 1Sl Y TUIIM3ALMU OTXO0B OypEHUs, IOTKHO
OMpEJIIIATLCS B COOTBETCTBUU C pe3yJibTaTaMi KOMIUIEKCHOTO XUMUYECKOTO aHAIn3a.
Haubonee TouHbIi 1 KOPPEKTHBIN BLIOOP rapaHTUPYET MUHUMU3ALUIO BJIUSIHUSI TEXHO-
TEHHbIX TPYHTOB HA OKPY>KAIOLLYIO Cpefly U OJIaronpusiTCTBYET YCKOPEHHOMY BOCCTa-
HOBJICHUIO HAPYIICHHBIX 3€MEJTb.
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