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CPABHUTEJIBHBIN AHAJIN3 TEXHOJIOT'U TEXHUYECKOM
PEKYJbTUBAIIUU HE®TE3ATI'PSI3BHEHHBIX 3EMEJIb
B YCJIOBUSIX KPUOJUTO30HbBI: ONBIT SIMAJIO-HEHELIKOI'O
ABTOHOMHOI'O OKPYT'A U LLITATA AJSICKA

KOHOTI'PAM Pernna JIMuTpHeBHA
MarucTpaHT
HACHUPOBA Ap3y PamazaHoBHa
KaHAuIaT OMOJIOTMYECKUX HAyK, CTapIInil mpenoaaBatenb kadenpsl BXX]]
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Axmyanvnocms pabomul 006yCl0671€HA HAPACMAIOWUMY PUCKAMY 0eCmaduIu3ayuy KpUuoiumosoHsl npu
JUK8UOayuu Hegpmezazo0odvIBarOWUX 0O6BLEKMO8 8 Apkmuke u HedoCMamo4HoOU A0ANMUPOBAHHOCTBIO Oeli-
CMBYIOWUX POCCUUCKUX HOPMAMUBOE K YCA0SUAM CHAOWHOI U npepuleucmol Mepsiomsl. Llens uccrnedosa-
HUsL — 8bIAGUMb KII0UEBble PA3IUYUS 68 UHHCEHEPHO-MEXHUYECKUX N00X00axX K MeXHUYeCKOl peKy1bmusayui
KYCHOBbIX HIOWAOO0K HA OCHOBE CPABHUMENbHO20 AHANU3A HOpMamueHot oaswl Amano-Heneyxoeo asmo-
HoMHo20 okpyea ([Ipoekmol oceoenus necos; Ilocmanosnenue I[lpasumenscmea PO Ne 781 om 29.12.2024)
u wmama Ansicka (Construction Guidelines /lenapmamenma npupoounwvix pecypcos; 20 AAC 25.070). Me-
Moo Uccne008aHUs — HOPMAMUBHO-00OKYMEHMANbHBIL CPABGHUMENbHBI ananus. Kpumepuamu conocmasne-
HUS BLICMYRUNIU. NOOX00 K PUHAILHOU NIAHUPOBKe pelbedha, mexHOL02Us pabomul ¢ cyocmpamamu u mpe-
bosanus K IuKeUOayuu ckeaxcun. B pesynomame ycmanoeaneno, umo npumensemoiii 8 IHAO memoo «3ep-
KANbHOWY NAAHUPOBKU NOBEPXHOCU NPUBOOUM K PA3PYULEHUIO OP2AHUYECKO20 Mama MYHOpbl U Hapyule-
HUIO MeNnio00MeHa MeNCOy ammoc@epoul u 2pyHmoM, NOGbIUUAS PUCK PA3GUMUSL MEPMOKAPCIOBLIX NPoYec-
coe. Hanpomus, ansackunckue memoowvt Natural Landform Grading u Soil Salvage nanpasnenst Ha coxpa-
HeHue ecmecmeeHH020 MUKpopenvepa u MeCmHo20 opeanuiecko2o cyocmpama, ymo obecneuusaem 00.-
20CPOUHYIO CIMADUIUZAYUIO MENTOB020 PeXcUMa epyHmos. [JonornumensHbiM hakmopom pucka 6 poccuti-
CKOU NpaKmuKe s81semcs HOPMAMUGHO He3AKPENAEHHASL MEPMOU0NAYUA TUKGUOUpYembix ckeadicun. Coe-
JIaH 861800 O HEOOXOOUMOCMU A0ANMAYUU OMeYeCMEEHHbIX NPOEKMHBIX PeUleHUll C YYEMOM IYUUUX 3ap)-
OedHCHBIX NPAKMUK 0151 NOBbIUUEHUS MEeXHOCHePHOU De30NaACHOCMU aPKMUYeCKUX Meppumopuil.
KuaroueBsle ciioBa: mexrocepras b6ezonacnocme, seunasn mepsnoma, AHAO, Anacka, mepmoxapcm, mex-
HUYecKas pexynbmueayus, Kycmoegule nI0waoku, niaHuposka pearveda.

BCACHHUC. OOGecrieueHue TeXHOC(I)epHOI\/’I HACHTUYHBIX T'COKPHUOJIOTUYCCKUX YCIIOBHUAX,

0€30MacHOCTH MpH JHUKBUAALNNA OOBEKTOB
HedTerazo 00 B APKTHKE HAINPSIMYIO 3aBU-
CUT OT KauecTBa TEXHUYECKOW pEeKyIbTUBALIUHU.
B SImano-HenenmkoM aBTOHOMHOM  OKpyre
(AHAO) »ToT mporecc periaMmeHTHPYETCS
I1OJI, koTophle NpPENNUCHIBAIOT CTAaHIAPTHBIN
HaboOp NENCTBUI: NEMOHTaXX HUHPPACTPYKTYpHI,
3aCBINKY aMOapoOB U IJIAHUPOBKY MOBEPXHOCTH C
HaHeceHueM Topgo-necuanoir cmecu (TIIC).
Opnako cnenuguKka KpPHOIUTO30HBI TpeOyeT
ydeTa pHCKOB TEPMOKapCTa U TepMOIpo3uH [2].
CpaBHUTENBbHBII aHaIN3 OTEYECTBEHHBIX MpaK-
TUK M ONbITa ITaTa AJsCKa, pabOTaloIIero B

MO3BOJISIET BBISIBUTH HauboJsiee yCTONYMBBIE MH-
KEHEpHbIE PEIICHUs JJIi COXpaHEHHs CTaOWIIb-
HOCTH MEpP3JIbIX TPYHTOB.

MeTtoasbl 1 MaTepuaJibl. OOBEKTOM HCCIIEO0-
BaHUA SBIAIOTCS TEXHOJOTUU TEXHUYECKOTO
JTana pPEKyJbTUBALUU KYCTOBBIX IUIOIIAJOK.
Nudopmanrmonnoit 6a30i MOCITYKUITU TUTIOBBIE
[TIOJI neppononbzoBateneit AHAO, nonoxenus
akTyanpHoro IlocranoBnenus IlpaButenbcTBa
P® Ne 781 ([Tocranosnenue [IpaButenscrea PO
oT 29.12.2024 Ne 781 «O6 ytBepxxaenuu Ilpa-
BUJI IPOBE/ICHUS PEKYIbTUBAIIMH U KOHCEPBALUU
3eMelb»), a TaKKe HOPMATHBHBIE PYKOBOJICTBA
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JlemapramMeHTa TPHUPOIHBIX PECYPCOB AJIICKH
(dnr.alaska.gov) Meton uccienoBanuss — HOpMa-
TUBHO-JIOKYMCHTAIBHBIH CPaBHUTCIbHBIA aHa-
3. KpurepusMu comoctaBieHUs: BBICTYIHIIN:
(1) mogxon k pUHAIBHOM IJIAHUPOBKE pebeda,
(2) Texnonorust paboTsl ¢ cydcTparamu, (3) Tpe-
OOBaHMsI K JTMKBUIAIUHN CKBaXUH. BbiOop miTara
Ansicka B KadecTBe OOBEKTa CpaBHEHHUsS 00Yy-
CIIOBJICH HWJCHTUYHBIMH T'€OKPHUOJOTHUYECKUMHU
yCIOBHUSIMU (CIUJIOIIHAS M TIpEphIBHCTasi Mep3-
JI0Ta) ¥ BRICOKUM YPOBHEM HOPMATHBHOM periia-

MEHTAIUU PEKYJIbTHBAIIMOHHBIX Pa0oOT.

Pe3yabTaThl 1 00cy:kaeHne. CpaBHUTEIBHBIN
aHaym3 HopMaTtuBHOM 1okyMeHTanuu SIHAO [2] u
mrara Assicka [3] o3BOJIHII BBISBUTH MIPUHIIUATIH-
AITbHBIC PA3JINYMS B TPEX KITFOYEBBIX aCIIEKTaX TEX-
HUYECKOW PEeKyIbTHBALMH KyCTOBBIX IUIOIIAIOK B
YCIIOBHSIX KPHOJIUTO30HBI: TIO/IX0/1€ K (PUHATBEHOM
TUTAHUPOBKE penbeda, TEXHOIOTHH PaboTHI ¢ CyO-
CTpaTaMy, a TaKKe TPEOOBAaHHSAX K JIMKBHIAIIUH
ckBaxnH. OOOOIIEHHBIE PE3YIIbTaThl CPABHEHUS
TpeJICTaBIICHBI B Ta0HIIE 1.

Tabnuya 1

CPABHUTEJILHBIN AHAJIN3 IOAXO0/0B K TEXHUUYECKOM PEKYJIbTUBAIIUH
KYCTOBBIX IVIOINAZIOK B SHAO U LHITATE AJISICKA

ITapameTtp

SHAO
(ITOJI, moct. Ne781) [2]

AJrsicka
(DNR, 20 AAC 25.070) [3]

Merton mimaHupoBKY peribeda

«3epKayibHasH TUIAHUPOBKA (CO-
371aHNE POBHOM MTOBEPXHOCTH)

Natural Landform Grading
(BOCCO3I[aHI/Ie €CTCCTBCHHOI'O
MUKpOpebeda)

Texnonorus paboTsl

3aB03 U HaHeceHue TOpQsHO-

Soil Salvage (coxpanenue

¢ cybcTpaToM necuanoit cmecu (TIIC) MecTHOrO Topda ¢ dTama
CTPOUTENbCTBA)

I'myOuna cpes3a KOIOHH 1-1.2wm Ho2wm

CKBa)XHH

TepMon3zonsAnus CKBaKxUH He pernamenTupoBana O0s3arenbHas yCTaHOBKa
TEPMOHU3OIUPYIOMIUX TTPOOOK

Puck passurus repmokapcra | I[loBbIIeHHBIN CHuKeHHBIN

Kak cnenyer u3 Tabnuusl 1, Hanbonee cyiue-
CTBEHHOE Pa3JINuMe MEXKY CPABHUBACMBIMHU CH-
cTeMaMH KacaeTcs Mojaxoja K (MHaJIbHOM Iuia-
HUpOBKe penbeda. Poccuiickue HOpMaTHUBBI
NPEANUCHIBAIOT BHIPABHUBAHUE ITOBEPXHOCTH 110
NPUHIMAIY «3ePKaTbHOW) TUIAHUPOBKH [2], uTO
Hen30€KHO MPUBOJIUT K YHUYTOKECHUIO OPTaHH-
YECKOT0 MaTa TYH/IPhI U HApYIICHUIO ECTECTBEH-
HOTO TeIUI000MeHa MeXIy aTMoc(epoil 1 rpyH-
toMm [5]. Ansickurckuit meto Natural Landform
Grading, HanpOTHB, HAIIPaBJIEH Ha BOCCO3IaHUE
HCXOJIHOH IIEPOXOBAaTOCTH MHUKpOpeibeda, 4To
CIIOCOOCTBYET 3aIep’KKE CHEroBOTO MOKPOBA M
CHMKAeT MHTEHCUBHOCTh CE30HHOTO MPOTaHMBa-
HUSI TPYHTOB [3; 4].

CylIecTBEHHO Pa3IMYar0TCs U MOIXO/IbI K pa-
6ote c cyocrparamu. B IHAO npaktukyercs 3a-
BO3 U TIOBEPXHOCTHOE HaHEeCceHHe TOp(sIHO-TIeC-

4yaHO#l cMecH [2], oJlHAKO NaHHBIA MaTepuai He
o0JajaeT TeTION30UPYIOUIMMHA CBOWCTBAMH,
CONIOCTaBUMBIMH C €CTECTBEHHBIM TYHPOBBIM
topdom [1; 5]. B mpakTuke 1mrata Asscka mpu-
MeHsiercst Mmetonl Soil Salvage: MecTHBIN opraHu-
YECKUH CJIOM CHUMAETCs W CKIAJAUPYeTCs 10
Hayana CTPOMTEIBHBIX PadoT, a MO 3aBepIICHUN
PEKYJIbTUBAIIMY BO3BPAIIAETCS HA MCXOMHOE Me-
CTO. DTO MO3BOJISIET COXPAHUTb CTPYKTYpY U OHO-
JIOTHYECKYI0 aKTUBHOCTB CYyOCTpaTa, 4To SBISCTCS
KITIOYEBBIM yCIIOBUEM BOCCTAHOBJICHHS PAaCTH-
TEJILHOTO MOKPOBA B APKTHYECKHX yCIOBHUSIX [3; 4].

TpeTbuM 3HAaUUMBIM OTJIMYUEM SBIISETCS TITy-
OuHa cpe3a 00CaHBIX KOJIOHH MPH JTMKBHIAINH
CKBaXUH. Poccuiickue periaMeHThl yCTaHaBIIHU-
BalOT MUHUMAJIBHYIO Tyouny B 1-1,2 M [2], To-
raa kak ansckuackue Hopmatubl [3] (20 AAC
25.070) TpebyroT cpe3a Ha riayOuHy 710 2 M ¢ 00s1-
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3aTeJIbHOM YCTAaHOBKOW TEPMOU30JIUPYIOLIHX IIPO-
0ok. JlanHoe TpeboBaHue 00YyCIOBIEHO HEOOXO-
JMMOCTBIO TPEJOTBPALIEHUS TEIIOBOrO BO3JEH-
CTBMSI METAUIMYECKUX KOHCTPYKLIMN Ha MEP3JIbIE
IPYHTBI, KOTOPOE MOKET MHULIMUPOBATh PA3BUTUE
TEPMOKAPCTOBBIX IIPOLIECCOB B JOJTOCPOYHOM
nepcrekruse [5; 1].

3akirouenue. CpaBHUTENbHBIN aHAIN3 yKa-
3bIBa€T Ha HEOOXOAMMOCTb COBEPILICHCTBOBAHMS

npoekTHeIX pemennit B SIHAO. Meponpusitus
0 «3epKaJIbHOWY MIAHUPOBKE MTOBEPXHOCTH, 3a-
kperieHHbie B [1OJI, moBbIIalOT BEPOATHOCTH
pa3BUTHUsI TEPMOKAPCTOBBIX mporeccoB. UHxke-
HEpHBIN ONBIT AJISICKH CBHUJIETENILCTBYET 00 3(-
(hEeKTUBHOCTH COXpaHEHUsI MUKpopeabeda U OT-
Ka3a OT IPUBO3HBIX CYOCTPaTOB B MOJb3Y MECT-
HOTO OPraHMYEeCKOro Cios Asi oOecreyeHus
texHochepHoii 6e3omacuoctu B Apkruke [4].
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COMPARATIVE ANALYSIS OF TECHNICAL RECLAMATION
TECHNOLOGIES FOR OIL-CONTAMINATED LANDS
IN PERMAFROST CONDITIONS: EXPERIENCE OF YNAO AND ALASKA
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The relevance of this study is driven by the increasing risks of permafrost destabilization during the abandonment
of oil and gas facilities in the Arctic and the insufficient adaptation of current Russian regulations to continuous
and discontinuous permafrost conditions. The aim of the study is to identify key differences in engineering and
technical approaches to land reclamation of well pads through a comparative analysis of the regulatory frame-
work of the Yamalo-Nenets Autonomous Okrug (Forest Management Projects; Resolution of the Government of
the Russian Federation No. 781 of December 29, 2024) and the State of Alaska (Construction Guidelines of the
Department of Natural Resources; 20 AAC 25.070). The research method employed was normative-documentary
comparative analysis. The comparison criteria included: the approach to final terrain grading, substrate man-
agement technology, and well abandonment requirements. It was found that the standard «mirrory leveling
method applied in YNAO leads to the destruction of the tundra organic mat and disruption of heat exchange
between the atmosphere and the ground, thereby increasing the risk of thermokarst development. In contrast, the
Alaskan methods of Natural Landform Grading and Soil Salvage are aimed at preserving the natural micro-relief
and local organic substrate, ensuring long-term stabilization of the ground thermal regime. An additional risk
factor in Russian practice is the absence of regulatory requirements for thermal insulation of abandoned wells. It
is concluded that adaptation of domestic engineering solutions based on best international practices is necessary
to enhance technospheric safety in Arctic territories.

Keywords: technospheric safety, permafrost, YNAO, Alaska, thermokarst, technical reclamation, well pad,
relief leveling.




