o

Ncoc

YTeepwaen:
MeHegxkep no oxpal-le oxpyxcalou.l,eu cpensl
«HopT I(acrmau OnepeuTwl;KomnaHu H.B.»

qu 3 \T [xautaee
e NCOC N y AL
ﬂ:—

% » Qr(': '—\
v «h f_?- LS
W o Ne5 /o)
NV Y A
N i ~———"a 2 4
n,‘- \'\ o
e ;ﬂ\"/"

NPOEKT
HOPMATUBOB PASMELLEHUA CEPbI!
B OTKPbITOM BUAE HA CEPHbIX KAPTAX.
HA3EMHbLIN KOMIJIEKC

PaapaGoTunk: PaspaGoTumx:
TOG «3KO3KCNEPT» TOO «IKO-Actana HP»
TexHw4ecKUA gMpeKTo OupekTo TR 3
P P P P , #Q:- ;-. “'Enf%"c,
Apcénos B.I Wauxos PO, & / 0‘1}
3 R\ e, %,

HCTQNQ’

Kaparanga / ActaHa, 2026




La6noH: 12-Y03-LF-03811-000_A02

o

NCOC

MORTH CASPIAN
OPERATING COMPANY

KOMMAHWS: HOMEP JOKYMEHTA:
HOPT KACMWAH ONMEPEATUHI KOMMAHMU H.B. | KT01-00-000-Z9-H-BE-0023-000
OVPEKTOPAT KNACCNOUKALINA NHOOPMALINWA:
[unpekTopaTt no oxpaHe 340pOBbSA, TPyAa, Onsa obwero nonb3oBaHuA
oxpymammeﬁ cpeabl U obecneyeHuto

6e3onacHocTu

OTHEN: NMPOEKTHAS OBJIACTb:

OXPAHA OKPYXAIOLLEN CPEQbI PR 25920

HA3BAHWE OJOKYMEHTA:

NMPOEKT HOPMATUBOB PA3SMELLEHUA CEPbI B OTKPbITOM BUAE HA CEPHbIX
KAPTAX. HASEMHbIA KOMIJIEKC

AHHOTALNA

Kpamkoe usnoxeHue yenu u codepxaHusi 00KymeHma

roga.

B HacTosiLlem npoekTe yCTaHOBMEHbI NIUMUTLI pa3MeLLeHNsa cepbl B OTKPbITOM BUAE Ha CEepHbIX KapTax
YKMHul™ «Bonatuaky». OnpeneneHsl 06bembl 06paszoBaHUSa 1 pasmeLLeHNst cepbl, MpUBEAEHbI CBEAEHUS O
cTpaTermm ynpasneHUs Cepon U MeponpusaTusx, obecneunmBaroLlLMX CHWKEHME HEeraTUBHOro BrAUSHUSA
pasMeLLaeMon cepbl Ha OKPY>KatoLLyo cpeay U 300pOBbe HaceneHus.

C uenbio NonyyYeHns KOMMEKCHOrO 3KONOMMYECKoro paspeLLeHusl, B NpoekTe npeactaBreHbl NporHo3Hble
NUMUTBI pasMeLLeHns cepbl B OTKPbITOM Buae Ha cepHbix kapTax YKIMHulT «bonawak» ¢ 2027 pno 2036

MepeyeHb pegakummn

PO1 WioHb - 2026

[ns npoBeaeHusi FocyaapCTBEHHOW 3KONOrMYECKOM aKCNepTH3bl

Peg. [ara

OnucaHue peaakuum

ABTOpPCKME NpaBa Ha AaHHbI JOKYMEHT npuHagnexat komnainm «HKOK H.B.». HacToswui AoKyMeHT 3anpeLiaeTcs KonmpoBaTb, XpaHUTb B MHpOPMaLIMOHHO-MOWCKOBbIX
cuctemax, nepegaBatb B No6oii hopme v NobbIMU CpeacTBaMU (3MEKTPOHHBIMU, MEXaHUYECKUMU, penporpaduyeckuMm, 3anmcbiBalOLLMMK 1 T. M.) MOMHOCTBIO UMK YaCTUYHO

6e3 npeaBapuTENbHOrO MMCbMEHHOTrO pa3pelleHnst komnaHum «HKOK H.B.»
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CornacosaHus

lModnucu mpebyromcs 8 ymeepxdeHHbIX pedaKyusixX

MNepepa6oTka ®.1N.0.: Conogunn E.H.
AOKYMeHTa: HonxHoctb: MeHemkep npoekta TOO «3KO-Acrana HP»
Moanucs: _ D

-

[ara: UioHb 2026

®.1.0.: UGpaesa A.C.

fomkHocTe: KoHcynbTaHT TOO «3KO-ActaHa HP»
Moanuce:

[ara: UioHb 2026

®DyHKUMOHanbHoe/ $.1.0.: Wanxos P.O.
TexHu4eckoe HomxHocTb: Aupektop TOO «3KO-Actana HP»
cornacosaHme:

Moanuce:

[ara: UioHb 2026

CocrasuTens ®.N.0.: HukutnHa E. A.
AOKYMeHTa: OonxHocTb: CTapumii koHCyNnbTaHT TOO «3KO3KCMEPT»
MNoanuce:

[ara: NioHb 2026

DyHKUMOHanbLHoe/ ®.1.0.: ApcéHos B.I".
TexHu4eckoe HonxHocTb: TexHuueckuit aupektop TOO «3KOIKCMNEPT»
cornacosaHue:

Moanucs:

[ara: Mai 2026

Y1epxaawwee nuyo: | ©.1.0.: xaHTaes T.C.

[onxHocTb: MeHeaxep No oxpaHe okpyxatoleit cpeas Hopt Kacnuan OnepeintuHr Komnanu H.B.
| Noanngs:

[ara: UtoHb 2026

+

anis
e 2

uurt Cornacomzuueiz

CocTtasuTenb AOKyMeHTa

C -
A Jluuo, pazpabamsiearouiee daHHbIG QOKYMEHM
®DyHKUMOHaNbHoe / TexHU4YecKoe cornacosaHue
D/TC B 3agucumocmu om yposHsi JokymeHma. B yenom amo nuyo, umerowee rnosHomoywus nodmeepdums, 4mo pa3pabomarHsil
dokymenm mpebyemcs Ans eHedpeHus1 u coomeemcmeayem orpedeneHHOMY POUECCY.
YTBepxaatowee nuuyo
yn B 3asucumocmu om ypoeHs Qokymenma. B yenom amo nuyo, ymeepxoarowiee onucaHHbIl npouecc 0ns eHeOpeHus

u nodmeepxdarouiee Hadnexauiee 8bInoNHEHUE OMUCAHHOR0 Npoyecca. —

MPOEKT HOPMATUBOB PASMELLEHWA CEPbI B OTKPLITOM BUAE HA CEPHBLIX KAPTAX.
HASEMHbLIN KOMIMJIEKC
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CBeneHusi 06 yTOYHEHUAX
Ecnu 6 mekcm AokymeHm ekmodeHbl "YTOYHEHWA", npocum ykasamb mMecma OaHHbIX YMOYHEeHUU Ha coomeemcmsyru,ux HoMepax

cmpaHuy,
Ne ytouHeHuss | Pasgen OnucaHune yToYHeHus

<1>

Yyer peAakuuu AOKyMeHTa

Ykazamb cyuwecmeeHHble omudusi om npeodbidywel pedakyuu oKymeHma.
Peg. Oarta OnucaHue pegakumm

PO1 06.2026 [ns npoBeaeHusi FocyaapCTBEHHOW 3KONOrMYECKOM aKCNepTH3bl

Paccbinka ookymeHTta
Cnucok KOHCYNbTAHTOB ANA PacCbINIKU OKYMeHTa

Oata ®opmar Monyuatens - [OMKHOCTb Komnanus MecTopacnonoxeHue ?
MioHb - 2026 HKOK H.B.

Cnucok VIHCbOpMVIpyeMbIX nuy Ans paccbiJIKU OKYMeHTa

Hata ®opmar Monyuarens - [JOMKHOCTb Komnanus MecTopacnonoxeHue ?
MioHb - 2026 HKOK H.B.

MpumeydaHue: (1) 110 — nevamusili opueuHan / 3K — anekmponHas konus / K — neyamnas konus / EDMS — Cucmema ynpagneHus

UHXXEeHEePHbIMU OOKyMeHmamu U OaHHbIMU;
(2) AT — Ambipay; BT — baymuHo;, AS — AcmaHa;, EW — 3anadHbili EckeHe (bonawak); SH - Lllanazam; KS — Mopckoli

komrinekc; KN — Kowanad.

NMPOEKT HOPMATMBOB PASMELLEHNA CEPbI B OTKPbITOM BUOE HA CEPHbIX KAPTAX.
HA3EMHbIN KOMIMEKC
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COOEPXAHMUE:
1. BBEJOEHUE 5
2. OBLUME CBEOEHUA O NPEANPUATUN 10
3. XAPAKTEPUCTUKA NPOU3BOOCTBEHHbLIX U TEXHOJIOTMYECKUX NMPOLIECCOB 13
4. ONUCAHUE CUCTEMbI YNPABNEHUA CEPOU 21
5. OBOCHOBAHUE OBBHEMOB OBEPA30BAHUA CEPbI 25
6. XAPAKTEPUCTUKA OBBEKTA PA3SMELLUEHUA CEPbI 26
7. NPEQNOXEHUA NO NIMMUTAM PA3SMELLEHMNA CEPbI B OTKPLITOM BUAE 39
8. OLEHKA YPOBHSA 3ArPA3HEHUSA OKPYXXAIOLLEW CPEQbI 42
9. CBEOEHUA O NPOU3BOACTBEHHOM KOHTPOIE NPU PABMELLEHUN CEPbI 46
10. 3PPEKTUBHOCTb CHUXXEHUA BO3AENCTBUA HA OKPYXXAIOLLYIO CPELY NPU
PA3MELLEHWA CEPbI 48

AOONONHEHUE A. TOCYOAPCTBEHHbLIE JIMLUEH3UM TOO «3KO-ACTAHA HP» WU TOO
«9KOJKCMNEPT» HA BbINMONMHEHUE PABOT U OKA3AHUE YCIYI B OBJIACTU OXPAHbI
OKPYXAIOLLEW CPE[bI

AOONONHEHUE B. PELEH3MXW HA OTYET MO WU3YYEHUIO BO3OEUCTBUA MIOLLAOKMK
CKNAOUWPOBAHUA CEPbl HA KAHECTBO ATMOC®EPHOIO BO3AYXA HA TEPPUTOPUU
YKMNHUI «BONALLAK». HASEMHbIE OB BEKTbI KOMMAHUU HKOK H.B. B ATbIPAYCKOW
OBJIACTU

AONONHEHUE B. CPEOHME KOHLUEHTPALIMU 3ArPA3HAIOWMX BELUECTB 3A NEPUOL
2016-2025 IT. NO AAHHbIM MOHUTOPUHIA ATMOC®EPHOIO BO34YXA B MNMPEOENAX
30Hbl BO3AENCTBUA U PAUOHE PASMELLIEHUA CEPHbIX KAPT

AONONHEHUETT. DAHHbBIE MO COOEPXAHUIO 3NEMEHTAPHOW CEPbl B MOYBAX B
NPEQENAX OBJIACTU BO3OEACTBUA U PAMOHE PACIMOJNIOXEHUA CEPHbIX KAPT B
NEPUOL BECHA - OCEHb 2016-2025 I'T.

NMPOEKT HOPMATMBOB PASMELLEHNA CEPbI B OTKPbITOM BUOE HA CEPHbIX KAPTAX.
HA3EMHbIN KOMIMEKC
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BBEAEHUE

MpoekT HOpMaTUBOB pa3MeLLEHUS Cepbl B OTKPbITOM BUAE Ha CEPHBIX kKapTax Ans HazemMHoro komnnekca
Ha 2027-2036 rr. paspabotaH TOO «3KO-ActaHa HP» Ha ocHoBaHuK KoHTpakta Ne CDR0000036 n TOO
«OKOJSKCIEPT» Ha ocHoBaHuu KoHTpakta Ne U1189688 ¢ KomnaHuen «Hopt KacnnaH OnepenTuHr
Komnann H.B.» (HKOK H.B.) — onepatopom CeBepo-Kacnumiickoro npoekta OCBOEHUSI MOPCKOro
MecTopoxaeHus KawaraH. NocyaapctBeHHble nuueH3nn TOO «3KO-ActaHa HP» n TOO «QKOJKCIEPT»
Ha BbINOMHEHNe paboT M okazaHMe ycnyr B 006nacTu OXpaHbl OKpyXKalolen cpedbl nNpeacTtaBrieHa B
[JononHeHun A.

Mpun paspaboTtke NMHPC 6binn ncnonb3oBaHbl criefyowme HopMaTuUBHbIE OKyMeHTbI PK:

e Okonorunyeckumn kogekc PK ot 02.01.2021 r. Ne 400-VI;

e [lpukas MJIITIP PK ot 30 uona 2021 ropa Ne 281 O6 ytBepxaeHun «Metoauku paspaboTku
NnpoekTa HoOpMaTMBOB Pa3MeLLIEHMS Cepbl B OTKPbITOM BUAE HA CEPHbIX KapTaxy;

e [lpukas n.o. Muunctpa MIITIP PK ot 22 uiona 2021 roga Ne 266 O6 ytBepxaeHun «[lMpasun
obpallleHns ¢ cepoit TEXHUYECKOW ra3oBON;

e CTPK 3710-2021 «Cepa TexHu4eckas ra3oBasi KOMOBas. TexHUYeCcKMe yCrioBusi»

e CT PK 3555-2020 «Cepa TexHudeckass rasoBasi rpaHynupoBaHHasi W MacTUNMPOBaHHas.
TexHu4eckme ycnoBsusi».

B cootBetctBUM co cT.38 (N.2 nNn.5) OK PK, numntel pasmelleHuns cepbl B OTKPLITOM BUAE Ha CEpHbIX
KapTax OTHOCATCSA K HopMaTuBaMm AO0MYCTUMOro aHTPONOreHHOro BO3AENCTBUSA Ha OKpYXXatoLLyto cpeay.

B ctatbe 43 n.3 3K PK n B MeToaunke pa3paboTku npoekTta HOPMaTUBOB pa3MeLLeHUs cepbl B OTKPbITOM
BUAe Ha CepHbIX KapTax, yTeepxaeHHon [MNpukaszom MIITIP PK ot 30 utonsa 2021 r. Ne281 (c usmeHeHusimm
oT 02.09.2024 r.) yTOYHSETCS, YTO NUMMUTLI pasMeLLeHUs cepbl B OTKPbITOM BUAE Ha CEpHbIX KapTax
yCTaHaBnMBalTCA AN cneunanbHOM MAoOWafkum - CepHbIX  KapT, OObeAMHEHHbIX efVMHON
WH(PaCTPyKTYypor 1 06opyaoBaHHbIX ANA OTKPLITONO HAa3eMHOro XpaHeHus cepbl, B BUAE NpeaenbHOro
KonunyecTtBa (Macchbl) cepbl, pa3peLleHHOro (paspeLLeHHon) ANng Hannmea 1 MHOrO OTKPLITOro pasMeLleHns
Ha TaKylo CEpHYI0 KapTy.

|-|pl/l 9TOM B Ka4decCTBe NnMMuTa pasmMmelleHna cepbl yKa3blBaeTCA CyMMapHOe KONn4ecTtBo )KI/I,EI,KOIP'I cepbl,
HanMBaemMon Ha CepHble KapTbl, N Cepbl, B OTHOLUEHUU KOTOpOVI OCyLUEeCTBNAETCA UHOE OTKpbITOE
pasMeLleHve (Hanpumep, NnepemeLLeHne cepbl C KapTbl Ha KapTy, pasMeLLleHNne HEKOHONLMOHHONM Cepbl),
0e3 pa3buBku Ha cepHble KapThbl.

Takum o6pasom, NUMUT pasMeLleHus Ons KaxOoro KaneHgapHoro roga opMupyeTcsl TONbKO B
OTHOLLEHMWN TOTO KONTMYECTBA Cepbl, KOTOPbLINA MOCTYMNAET Ha CePHYIO KapTy B TEYEHME KaneHaapHoro roaa,
6e3 yyeTa KonuyecTsa Cepbl, HAKOMMEHHON 3a Npeablaylime nepuodbl. Cpok XpaHeHUs1 cepbl Ha CepHbIX
KapTax He pernameHtTupyetcd. OBbLEM cepbl, HakannMBaeMOW Ha CepHbIX KapTax, He MOANEXWT
3KONOrMYEeCKOMY HOPMUPOBAHNIO U OrPaHUYNBAETCS TONIBKO BMECTUMOCTBIO CEPHbIX KapT.

B crtatbe 43 n.3 OK PK Takke yTOuUHSIeTCH, YTO XpaHeHuWe cepbl 3aKpbITbiM CNOCOOGOM B LIMCTEPHAX,
cunocax, UHbIX pesepByapax 1 COOpYyXeHusix (ckrnagax), UCKNoYatoLmnx ee BO30ENCTBUE Ha OKPYXKatoLLYIO
cpeay, He MNOoAMeXuUT 3KOMOrmyeckoMy HopmupoBaHuio. B cootBetctBum ¢ rn.1 n.2 nn.3 [lpasun
obpalleHnst ¢ cepor TEXHMYECKOW ra3oBon, yTBepxaeHHbIX Mpukaszom MIITIP PK ot 22 mnionga 2021 r.
Ne266, cepHbIMM KapTaMu He SBNSATCH OTKPbITble MeCTa CKNaaMpOBaHWUS Cepbl TEXHUYECKOW ra3oBou
(coopyxeHust), paccMaTpuBaeMble Kak YacTb TEXHONTOMMYECKOro npoLecca nosyyeHunst, OTrpy3kmM KOHEYHOM
TOBapHOW NPOAYKUUKN, NpeaHa3Ha4YeHHON AN OTrpy3ku NoTpebuTensam, BKMYasa OTKPbITbie TPAH3UTHbIE
NYHKTbl HAKOMMEHUs1 Cepbl TEXHUYECKOW ra3oBOW, OTKPbITbie CKMadbl XpaHEHWst U NPOU3BOACTBEHHbIE
nnowaaku. Taknum obpasom, BpeMEHHOE XpaHeHe TOBApPHOW Cepbl B MECTaX CKNagMpoBaHuWs, B TOM Yucne
W Ha OTKPbITbIX NroLwankax, He NOANEXUT 3KONOrMYECKOMY HOPMUPOBAHUIO.

B cooteetctBumM ¢ CT PK 3555-2020 n.3.3, cepa TexHudeckas rasoBas, noryyaemas B cneumanbHbIX
rpaHynupyroLLMX yCTPOMCTBAaxX 1 umetoLas opmy nonycdep, HasblBaeTcs NacTUON.

Takum obpasom, cepa, rpaHynMpoBaHHasi Ha ycTaHoBKe «POTodhopM», OTHOCUTCH K NACTUNNMPOBAHHOMN
cepe (poto 1.1).

NMPOEKT HOPMATMBOB PASMELLEHNA CEPbI B OTKPbITOM BUOE HA CEPHbIX KAPTAX.
HA3EMHbIN KOMIMEKC
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®doTo 1.1 lMacTunupoBaHHasa cepa

Paspabotka MHPC Ha nepuog 2027-2036 rr. cBA3aHa ¢ HeobxogumocTbio nonyveHns HKOK H.B.
KomnnekcHoro 9Konornvyeckoro paspelleHus Ha aToT nepuopn. [Npoekt paspaboTaH Ha OCHOBaHUMK
MeTtoawnku paspabotku NMHPC B oTkpbiTom Buae Ne281 ot 30.07.2021 r. u Npasun obpalyeHusa ¢ cepom
TexHuyeckon Ne266 ot 22.07.2021 r.

KonvnyectBo npousBoacTBa Cepbl 3aBUCUMT OT NEpPCrneKkTUBHbIX nnaHoB KomnaHmu no Aobblye
HedTerasosoro novaga, nNPOU3BOAUTENBHOCTU YCTAHOBOK W3BMEYEHUS cepbl U nnaHa-rpaduka
nposeaeHus MNP TexHonornyeckoro o6opyanoBaHus Ha yctaHoBkax YKIMHuI .

KonuuectBo o6pasoBaHus cepbl B nepunog 2027-2036 rr. (exxerogHo) cocTaBuT:

e KonnyecTBO U3BMNeKaeMon 3rieMEHTapHOW cepbl Ha ABYX TexHonormdecknx nuHuax YKMHul -
4200 T/cyT;
e Pexum paboTbl yCTaHOBOK U3BMNeYeHns cepbl - 365 cyT/rog;
e KonunuectBo npoussoanmon cepbl — 1 533000 1/roa.
KonuyecTtBo peanv3oBaHHOM cepbl 3a NocneaHue Tpu roga:

Floabl 2023 2024 2025
PeanusoBaHo cepbl, T/roa, B TOM 4yucne: 1945925 2150372 2076747
"paHynMpoBaHHOM (NAacTUIMPOBAHHOW) cepbl 1459822 1319915 1468437
KomoBoli cepbl 486103 830457 608310

Ha Ttepputopum YKIMHuIT pacnonoxeHbl cepHble KapTbl M XpaHeHUs cepbl B KONMM4ecTBe 6 LUTYK C
pa3smvepamu 100x300 m. lNMpu pasmelleHnn B BUOE CEpPHbIX BIIOKOB, BMECTUMOCTbL KaXX[4OW CEPHOWN KapTbl
npu npoekTHon BbicoTe 6rioka B 11.5 M coctaBuT 676000 TOHH cepbl Ha OOHY KapTy, B utore obuias
BMECTUMOCTb LLECTU CepHbIX kapT cocTtaBuT 4056000 TOHH.

B nepuog 2027-2036 rr. k pasmewyeHunto nnaHnpyetca 630000.0 TOHH cepbl eXXerogHo.

Appec 3akas4yuka: North Caspian Operating Company N.V.
dunman B Pecnybnuke KasaxcrtaH

060002 r. Ateipay, yn. Cmarynosa, 8,
TenegoH: 8 (7122) 92 33 00

pakc: 8 (7122) 92 33 10

TOO «3KOJKCIEPT»

Pecny6nuka KasaxctaH,100008, r. Kaparanga,

yn. Jlo6ogael, 40

TenedoH: 8 (7212) 90 46 18

TOO «3KO-AcTtaHa HP»

Pecnybnuka KaszaxcraH, 010000, r. ActaHa,

p-H Ecuneb, yn. CeifaHak, a. 58/1, oguc 10

TenedoH: 8 (7172) 33-04-37

On. noyta: eco-astana-nr@mail.ru, manager@ecoastana.kz

Appec UcnonHuTtens:

NMPOEKT HOPMATMBOB PASMELLEHNA CEPbI B OTKPbITOM BUOE HA CEPHbIX KAPTAX.
HA3EMHbIN KOMIMEKC
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1.2

1.3

1.31

1.3.2

LENb N OBNACTb NPUMEHEHUA

Llenb HacTosLero oOKyMeHTa 3aknio4aeTcsl B YCTAaHOBMEHUM NMUMUTOB pasMeLLeHns cepbl B OTKPbITOM
Buae Ha cepHbix kaptax YKIMHul™ «bonalaky» ¢ yyetom nepcnektusbl pa3sutusa Ha 10-neTHUN nepuoa.

PACCbBIJTIKA JOKYMEHTA N LUENEBAA AYOUTOPUA
[lns Bcero nepcoHana
OMNPEOENEHNA, COKPALWLEHWA N ABBPEBUATYPHI

O6wume onpegeneHus

Ob6uwue onpedeneHus, ucrionb3yembie 8 komnaHuu «HKOK H.B.»
PK o3HauvaeT Pecnybnuky KasaxcTaH.

CornaweHue o pasgene npoaykuum (CPI) osHavaer CornaweHuwe o pasgene npoaykumui no
CesepHomy Kacnuio ot 18 Hosa6pst 1997 1. ¢ U3MEeHeHNs M 1 AOMOMHEHUAMMU.

CnoBo «AoMmKeH» 03Ha4YaeT, YTO MOMOXKEHMNE KOHTPaKTa NoanexunT 06s3atenibHOMY UCMNOMNHEHUIO.

CnoBo «cneayeT» 03Ha4aeT, YTO NOMOXEHNE KOHTPaKTa He ABnseTcst obsi3aTenbHbIM, HO PEKOMEHAYETCS
K MCMOJIHEHMIO B Ka4eCcTBe pauMoHanbHOM NpakTUKM BeaeHust pabor.

Ocob6ble TepMUHLI, onpeaeneHus, cokpalweHusa n abépesumaTtypbil

lMepeyeHsb crieyuansHbix MepMUHO8, ornpedesieHul, CoKkpaweHuli u abbpesuamyp, UCMOMb3YIOWUXCS 8 Hacmoswem OOKyMeHme, 8
angasumHom ropsioke.

TepmuH / cokpalyeHue / abbpeBuaTtypa PazbsicHeHue/onpeaeneHue
AO AkunoHepHoe o6LLecTBO
B/n BaxToBbIn nocenok
rocTt [ocynapcTBeHHbIN cTaHaapT
X/ >Kene3HooopOoXHbIN
XK3E YKene3HoaopoXHbIN komnneke B 3anagHoM EckeHe
M3rnpe MuHMCTEPCTBO 3KOMOrUK, reoniorMn U NPUPOAHLIX PECYPCOB
HKOK H.B. Hopt Kacnunan OnepenTtuHr KomnaHu
obyB OpvieHTNpoBOYHbIE Be3onacHble YPOBHM
03TOC OxpaHa 300poBbsi, TPyAa U OKpyXatoLlen cpeapl
ocC OkpyxatoLias cpega
naKk MpeaenbHble 4ONYCTUMbIE KOHLEHTPaLMK
NMHPC MpoekT HopMaTUBOB pa3MeLLEHNsT cepbl
nne MnaHoBo-NpeaynpeanTenbHble paboThbl
M3k [Mpon3BOACTBEHHbBIN 3KONOrMYECKNIA KOHTPOSb
PK Pecnybnuka KazaxctaH
pH BopgopoaHkii nokasarenb
C33 CaHutapHas 3almTHas 30Ha
CMKB CTaHLUM MOHUTOPUWHra kayecTBa Bo3adyxa
CHuN CTtpouTenbHble HOpMbl U NpaBuna
CTPK Crangapt PK
can CrauunoHapHas akonoruyeckas nnowlagka
TOO ToBapuLLECTBO C OrPaHNYEHHON OTBETCTBEHHOCTHIO
YUC Y4acToK u3BneyeHust cepbl
YKMHul YcTaHOBKa KOMMNIEKCHOM NOAroToBkn HedbTu 1 rasa «bonawaky
3K OKOMOrn4yecKknn KoAeKe
9HK 3konornyeckne HopMaTUBbI kKayecTBa
MOSA MeTtunguataHonamuH
oB ®daken BbICOKOro AaBneHus
oOHA daken HN3KOro AaBneHns
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1.4  CrNPABOYHbLIE OOKYMEHTbI N CCbIJIKU

Ykaxxume HoMmepa U HaseaHus OOKymMeHmoe/bubriuoepapuyeckux UCMOYHUKO8, Ha Komopble
I'IPUSOGUITICH ccblnika 8 OaHHOM OOKymeHme. I7pu ucriofib3oeaHuUU pecypcos MHmepHema unu
8HYMPUKOPIopamugHoOU cemu KOMMaHUuU yKaxume ccbiiky e cmonbue «Homep OokymeHma» u
npusedume ornucaHue 8 epage «HassaHuey.

Ecnu He YKa3aHa KOHKpeTHaaA OaTta, UCNOoJb3yeTCAd MnocneHAAa pefakumna KaXaoro BbilMyCka C y4eToM
noBbIX NoNpaBok/AONONHEHNN/M3MEHEHNI K HACTOALLEMY JOKYMEHTY.

Ne Homep AokymeHTa/ccbinka HasBaHue /OnucaHue

n/n

(1) | AT00-00-000-8D-H-RE-0001-000 OT4eT 0 BO3MOXHbIX BO3AENCTBUAX HA OKpY>XXatoLLyto cpeay K
«[JdononHeHuto k MNpoekTy pa3paboTkn mecTopoxxaeHus KawaraH (no
cocTosHuio Ha 01.01.2025 T.)

(2) KT00-00-000-8D-H-YE-0001-000 OT4eT 0 BO3MOXHbIX BO3AENCTBMS Ha OKpYXatoLLyto cpeay K [MpoekTy
«O6ycTpoicTBo MecTopoxaeHusi KawwaraH. HapawumBanve
npoussoguTensHocTu Ao 450 Teic. 6appenei/cyTkn Ha HazemHom
KoMMnekce»

1.5 TNPUMEHWMbIE CTAHOAPTBI, 3AKOHbI U NMPABUNA

Ne Homep AokymeHTa/ccbinka HasBaHue /OnucanHue

n/n

(1) | Ne 400-VI ot 02.01.2021 . Okonorudeckuin kogekc Pecny6nuku KasaxcTtaH

(2) | Mpukas MuHMUCTpa 3KONOrUK, reonornn n MeToauka pa3paboTkv NpoekTa HOPpMaTUBOB pas3MELLEHUS Cepbl B

npupoAHbIX pecypcos Pecny6numku KasaxctaH OTKPbITOM BMAE Ha CePHbIX kKapTax
ot 30 nons 2021 roga Ne281

(3) | CT PK3555-2020 Cepa TexHnyecKkas rasoBasi rpaHynMpoBaHHas 1 NacTUNMpoBaHHas

(4) | CT PK3710-2021 Cepa TexHu4yeckas razoBasi KOMOBasi. TexHU4ecKkne ycroBus

(5) | rOCT 127.1-93 Cepa TexHnyeckas TexHN4eckue ycrnosus

(6) | rOCT 17.2.3.01-86 OxpaHa npupogbl. ATMocdepa. NpaBuna KOHTPOnsA KayecTBa BO3dyxa
HaceneHHbIX MyHKTOB

(7) | Mpwukas MuHucTpa 3gpaBooxpaHeHuns PK 'MrmeHnyeckne HopmaTtuBbl K 6e30nacHOCTM cpeabl 0buTaHus

Ne KP ICM-32 ot 21 anpensa 2021 roga
(8) | Mpwukas MuHucTpa 3gpaBooxpaHeHus PK ot 2 ['MrneHnyeckue HopmaTVBbl K aTMOCCEPHOMY BO34YXYy B FOPOACKUX U
asrycta 2022 roga Ne KP JCM-70 CenbCKNX HaCemneHHbIX MyHKTax, Ha TEPPUTOPUAX NMPOMBbILLNIEHHbIX
opraHusauui
(9) | Mpukas n.o. MuHMUCTPa 3KONOrUK, reCNOrNn U MpaBuna obpalleHusi ¢ cepoli TEXHUYECKOW ra3oBom
npupoaHbIx pecypcoB Pecny6nuku KasaxcraH
Ne 266 ot 22 nionga 2021 ropa
(10) | TexHUYeCKUn pernameHT, yTBEPXKAEHHbIN TexHuyeckuin pernameHT « TpeboBaHust kK 6€30MacHOCTU TOKCUYHBIX U
MoctaHosneHnem lMpaButenscTBa Pecrnybnukn | BbICOKOTOKCMYHbIX BELLLECTBY»
KasaxctaH Ne 1219 ot 19 Hosi6ps 2010 rona
(11) | PecnybnukaHckuii HopmaTueHbI [JokyMmeHT Okonorvnyeckme TpeboBaHNs B 06nacTu oxpaHbl U UCMOMb30BaHUS
(PHLO) OxpaHa 3emMenbHbIX pecypcoB. 3eMernbHbIX PECYPCOB (B TOM YuCrie 3eMefb CEeNbCKOXO3ANCTBEHHOMO
Ha3HayeHus
(12) | BpeaHble BellecTBa B NPOMbILLIIEHHOCTW. BpeaHble BellecTBa B NPOMbILLNIEHHOCTU. CNpaBOYHMK NSt XUMUKOB,
CnpaBOYHUK A1 XMMUKOB, MHXEHEPOB, MHXeHepoB, Bpaven. Tom 3. HeopraHuyeckue u
Bpayen. Tom 3. HeopraHuueckue n anemMeHToopraHuyeckue coeguHenus. J1., «Xumusi», 1977. C.49-73
aneMeHToopraHuyeckve coeguHexus. Jl.,
«Xumusa», 1977. C.49-73
(13) | Pacific Coast Terminals TepmuHan TuxookeaHcKoro nobepexbs.
https://www.pct.ca MopTBeEpXaaeT NpakTUKy OTKPBITOrO NPOMbILLIIEHHOTO XpPaHEHNs cepbl
B CbiMy4eM BuAe B Npefenax ropoackon Teppuropum
(14) | Vancouver Sulphur Pile CepHbit cknag B r. Bankysep
https://www.portvancouver.com MnnocTpupyeT pasmeLleHme KpynHbIX CEPHbIX TEPMUHANOB B
yp6aHM3MpoBaHHOWM Cpeae 1 3HaYMTeNbHbIe 06 bEMbI XPaHEHUS Ccepbl.
(15) | Gulf Sulphur Services CepHbinn TepmuHan komnadum Gulf Sulphur Services
https://www.gulfsulphur.com MoaTBepxaaeT pacnpoCTPaHEHHOCTb NPAKTUKW OTKPLITOrO XpaHeHUs
cepbl B CLUA.
(16) | Sulphur Terminal in Brake Port CepHbIli TepMmuHan B nopty bpake.
https://www.nports.de MoaTBepXkaaeT HanMune aHasnorMyHbIX CEPHbIX TEPMUHANOB B
cTpaHax EC.
(17) | Elemental Sulphur Management Framework PykoBoACTBO No ynpaBneHuto Cepoil.
(2009) OnpepaenseT cTpaTernyeckme Noaxoabl K ynpasneHuo HakonneHneM,
https://www.alberta.ca XpaHeHVeM 1 peanusaunei cepbl

NMPOEKT HOPMATMBOB PASMELLEHNA CEPbI B OTKPbITOM BUOE HA CEPHbIX KAPTAX.
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Ne Homep nokymeHTa/ccbinka Hassanwue /Onucanue
n/n
(18) | EUB Information Letter IL 84-11 MHopmaLmoHHbIv GronneTeHs IL 84-11.

https://www.aer.ca

Pa3sbsicHsieT TpeboBaHUsA perynmpyoLLEero opraHa K ynpaeneHuo
Cepoli, BKIl0Yasi acnekTbl XpaHeHus 1 obpalleHus

https://www.alberta.ca

(19) | Directive ID-2001-03 (Sulphur Recovery PykoBoacTtso no u3sneveHuto cepbl ID-2001-03.
Guidelines) PerynupyeT npoLecchl U3BMeYeHNs cepbl 1 06paLleHre C Hel Kak
https://www.aer.ca COMYTCTBYIOLLMM NPOAYKTOM HedTeno6bium.
(20) | Activities Designation Regulation (Alberta Reg. | PermameHT onpefeneHuns BuaoB AeATENbHOCTY.
276/2003) OnpepnenseT BUAbI AEATENLHOCTM, NOANeXallne 9Korornyeckomy
https://www.gp.alberta.ca peryriMpoBaHuio, BKIoYasi XpaHeHue v nepepaboTky cepsbl.
(21) | Approval, Monitoring, and Control of Sulphur TpeboBaHWs K COrnmacoBaHUO, MOHUTOPUHTY 1 KOHTPOIO 06bEKTOB
Storage Sites XpaHeHus cepbl.
https://www.aer.ca YcraHaBnvBaloT TpeGoBaHUsS K MPOEKTUPOBaHUMIO, SKCNIyaTauum,
MOHUTOPUHIY U 9KOMOTMYECKOMY KOHTPOITH0 OBGBEKTOB XpaHEHUS Cepbl.
(22) | Alberta’s Energy Heritage — Sulfur OHepreTuyeckoe Hacneaue Anbbeptbl — Cepa.

OnucbiBaeT NPaKTUKy 6noyHoro XpaHeHunsa cepbl Kak CTaHOaPTHYH
NPOMBbILLUNEHHYO TEXHOJI0MMI.

NMPOEKT HOPMATMBOB PASMELLEHNA CEPbI B OTKPbITOM BUOE HA CEPHbIX KAPTAX.
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2. OBLUME CBEOEHWA O NPEANPUATUN

MectopoxaeHue KawaraH pacnonaraeTcss B CEBEPO-BOCTOMHOM 4acTu KasaxcTaHCKoro cekropa
Kacnuickoro mopsa (KCKM). Ero ocsoeHune ocyllecteBnsetcs B cooTBeTcTBuM ¢ CornawleHvem o
pasgene npoaykuumn no CesepHomy Kacnuio ot 18 Hosi6psa 1997 roga (CPI1), 3aknoyeHHbIM Mexay
MpaButenscteoM Pecnybnukn KasaxctaH u «KMI™ KawaraH B.B.», «Agpxun Kacnnaxd Cn 5.B.», «<CNPC
KaszaxctaH B.B.», «3kcoHMobun KasaxctaH UHk.», «MHMEKC Hopt Kacnuan Cu, Jlta.», «Wenn
KasaxctaH [lesenonmeHT B.B.» n «Totanb 3ull KasaxctaH» (MoapsagHbie KomnaHuw).

KomnaHus «Hopt KacnmnaH OnepewntuHr KomnaHu H.B.» ¢ 13 uioHs 2015.r. HasHayeHa B KayecTBe
OnepaTtopa CPI1 cornacHo CPI1 n CornaweHutio o coBmectHon aeatensHoctn (CCH) ona seaoeHus
HeTaHbIX onepaumni oT umeHu MoapsaHbIx KomnaHuii.

HaseMHbIn komMnnekc mMecTopoxaeHua KawaraH pacnonaraetca B ATblpayckon obnactm Ha
Tepputopun MakaTckoro paroHa (YKIMHul™, XKK3E v gp.).

Mnowaab Tepputopun YKMHUI B npeaenax orpaxaeHust coctaenseT 2.86 km2. XKK3E HaxoauTcs Ha
pacctosHun nopsgka 1.km k ceBepo-3anagy ot YKMHul u coegmHeH ¢ Hem cuctemon [opor,
TpybonpoBoaoB, kabenen anekrpocHabxeHus un ceasu. MNnowanb XXK3E coctaenset 81.25 ra, npwu
3TOM MroLwagb 3acTporku pasHa 45.37 ra.

Tepputopua nnowagok YKIMHulT n XXK3E Haxogutcss B 17.14 kM OT CyLIECTBYIOLLEA AOPOru
ATblpay-AKToOMHCK (ydacTok [loccop). bnvkanwmmm nyTaMm coobLLeHns SABRS0TCS CyLLEeCTBYoLLas
XenesHas gopora ATbipay — MakaT 1 cyuiecTBytowas aBTomobunbHas gopora obLiero nonb3oBaHus
ATbipay — AKTIOBUHCK.

Bnnxkanwas BogHas aptepus — peka Ypan, HaxoguTcs Ha paccTtosiHm 39 KM 3anagHee nnowagku
YKMHuI.

Paamep caHuTapHo-3awmuTHOM 30Hbl Ana YKIMHul n )KK3E coctaBnseTt — 7 Km.

PaccTtosiHne oT paccmaTtprBaeMblX B HaCTOSILEM MpoekTe OO6bekToB OO0 Gnmkamwmx HaceneHHbIX
NMYHKTOB U eNe3HOA0POXHbIX CTaHUMA npuBeaeHo B Tabnvue 2-1.

Ta6nuua 2-1 PacctoaHua ot o6bektoB HasemHoOro komnmnekca A0 OnuXanllMX HacerneHHbIX
NMyHKTOB
AT T G O PacctosiHuA (KM) OT LleHTpa nnowaaok:
YKMHul XK3E
B/n «Caman» 9.5 7
*/a. cT. TackeckeH 8.3 7.7
x/a. cT. EckeHe 15.9 171

CepHble KapTbl HaxoasaTca B ceBepo-BocToqHOM YacTn YKIMHuI,
CutyaunoHHas kapTa-cxema pacnonoxeHusi 06bektoB YKIMHul™ npeacraBneHa Ha pucyHke 2.1.

KapTa-cxema pacnonoxeHus CTaHUMW HaONOeHNN 3a Ka4eCTBOM aTMOCd)epHOFO Bo3gyxa m
COCTOsiIHUeM noys

OueHka kayecTBa aTMOC(epHOro BO3Zyxa M COCTOSAHMSI MOYBEHHOrO MOKPOBa B 30HE BO3OENCTBUA
0OBLEKTOB  OCYyLLUECTBNAETCA MNOCPeACTBOM CeTW  CTaHUMWA  MOHUTOpWHra, npeaycMOTPEeHHOW
Mporpammon Npon3BOACTBEHHOIO 3KOMOMMYECKOro KOHTPONsi Ha Ha3eMHbix obbektax HKOK H.B. B
ATblpayckon obnacTtu, BKIoYatoLLen:

— aBTOMaTW4ecKkue cTaHumMM MOHWUTOpUHra kadectBa Bosgyxa (CMKB). Bcero B obnactu
BO30ENCTBMS YCTAHOBIEHO 4 CTaHLUUN MOHUTOpPUHra kKavecTsa Bo3ayxa (CMKB 115, CMKB 116,
CMKB 119, CMKB 120);

—  CTauuoHapHble akonorudeckme noctbl (C3MM) COIM-36 n C3I-37 B 30He BO3aencTBUS.

KapTa-cxema pacrnonoXeHusi cTaHuMi HabniogeHum 3a KayeCcTBOM aTMOCKepHOro Bo3gyxa MU
COCTOSIHMEM MOYB NpuBegeHa Ha pUcyHke 2.2.

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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PucyHok 2.1 - CutyauumoHHasa cxema pacnosioXXeHusi Ha3eMHbIX 06 bekToB onepartopa - HKOK H.B.
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PucyHok 2.2 - KapTa-cxema pacnonoxeHus CTaHLMW MOHMTOPUHIra No4YB U atmoccepHoro Bosayxa
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3. XAPAKTEPUCTUKA NPON3BOACTBEHHbIX U TEXHOJIOTMYECKUX NMPOLIECCOB

Yrnesogopoabl KalaraHckoro MecTopoXaeHus UMeoT 3Ha4YMTENbHOE KONMMYECTBO CepocoaepKaLumx
KOMMOHEHTOB, KOTOpble W3BMEKAlTCA B BMAE 3fIEMEHTapHOM cepbl Ha YCTaAHOBKE KOMMSIEKCHON
noarotoBkn HedTn u rasa «bonawak» YKIMHuI .

YcTaHOBKM U3BneYeHus cepbl

Ms3BnedeHve cepbl npomsBoaMTCS B peaktope cuctembl Knayca YcrtaHoBkm 331 B AOByX
TEXHOMOrMYecknx NHMAX npomssoantensHocTbio 4200 T/cyTkn. Cepa U3BnekaeTcsl U3 KUCMOoro rasa ¢
BbICOKOW KOHLIEHTpauueln cepoBoopoda M yrnekucrioro rasa. ddeKkTMBHOCTb U3BMEYEHUS Cepbl
coctaBnseT 99.9%. Xugkasa cepa gerasupyetca oo 10 yacten Ha MunnuMoH (ppm) ceposogopoaa B
Konogue gerasauumm cepsbl.

B ocHOBHOM Xuakas cepa nogaeTcs Ha YCTaHOBKW rpaHynsaummn ¢ NocrneayoLmMm 3KCNOpTOM B KadecTBe
TOBapHOro npoaykra. B cnyyae HEBO3MOXHOCTU OTMPaBKM >XMAKOW Cepbl Ha YCTaHOBKY rpaHynauuu
(BpEMEHHbBIN OCTaHOB FPaHYNATOPOB MO MPUYMHE PEMOHTHBIX/MHCMEKUMOHHBLIX paboT, nepebon B
NOrNCTUYECKUX LiernoYykax, NpomM3BoACTBEHHAs HEOOXOANMOCTb, OTCYTCTBME PbIHKOB CObITa 1 Np.), OHa
nepekavMBaeTCcs B pe3epByapbl XpaHEHUS XUOKOW cepbl C NOocneayloLlen nepekadykon Hacocamm no
CeTM Haa3eMHbIX MNoAorpeBaeMblX pasgenutenbHbiX TpybonpoBoaoB K HallHAM pasnuBKU Cepbl.
PasnuBHble GallHM NOCPeACTBOM YNpaBnsieMbIX MeXaHU4YeCKUX PYKaBOB OCYLLECTBRASIOT pasnuBKy
XNOKOW cepbl B 6NOKM Ha CEpHblEe KapThl.

Ona poBefeHWs rasa [0 TOBapHbIX XapakTtepuctuk, Ha yctaHoBke 331 YKIMHul «bonawak»
Npon3BOOUTCS U3BIEYEHME CEPOCOAEPKALLUX KOMMOHEHTOB, N3 KOTOPLIX B AarnbHerLweM nonyvyaeTcs
ariemMeHTapHas cepa.

Ha YctaHoBky 331 nocTtynatoT crieaytoLime NOTOKM KUCTbIX Fa30B:
e  OTXOASALUMI ra3 u3 KONoHHbl PereHepaTopa aMuHa;
e  OTXOAALUMI ra3 u3 KonoHHbl OTNapKy KUCNow Boab;
e  OTXOOALMK ra3 U3 gerasartopa KACHon Boabl;
e  KUCIbIV ra3 peumpKynsumm u3 KonoHHbl PereHepaTtopa pacTBopuTens.

MoTok rasa coctouT npumepHo n3 75% H2S, 17.5% CO2 n 6.5% Boapl. @3 nponyckaeTcs depes
KanneoTOOMHLIA cenapaTop KUCMOro rasa ans yaaneHust ceoboaHon Boabl, KOTopas MOXET NPUBECTU
K MOBPEXOEHUSIM YCTAHOBIIEHHOTO Aaree Mo NoToky TePMUYecKoro peaktopa. 3atem ras noctynaet B
TepMuyeckne peaktopbl. Tam NpoTekarT ABE peaKkuuu:

CxwraHue Hz2S ¢ Bo3gyxom ¢ obpasoBaHnem anokcuaa cepbl: H2S + 1,502 — SO2 + H20. Tepmudeckne
peakTopbl paboTalT B YCroBMAX HegocTaTka BO3gyxa, 4ToObl MopAepXuBaTb pesynbTupylollee
cooTHolleHune mexay H2S n SOz Ha ypoBHe npumepHo 2 k 1 ana obecneyeHnss MakcumarbHOW CKOPOCTH
NpoTEKaHWUs CreayoLen peakumm.

Peakuusa Knayca: 2H2S + SO2 — 3S + 2H20.

ObpaasytoLmecs ropsyme razoobpasHble NPpoayKTbl FOPEHMSA UCNONb3YITCH AN npoussoacTea napa B
B KoTnax-ytunusatopax. YactuuHo oxnaxgeHHble ao 309°C rasoobpasHble MpoayKTbl ropeHust
oxnaxpgatotcs ganee go 173°C B koHAaeHcaTope cepbl 1-1 cTyneHn. B Hém koHaeHcupyeTcsa 6onbluas
YacTb Cepbl, KOTOpas 3aTem CTekaeT B Korogel Aerasaumu cepbl. [locne aToro ras MoBTOPHO
HarpeBaeTCcsa B nogorpesaTtenie TeXHOMNOrM4yeckoro rasa 1-n cTyneHyn n 3atem nocTynaeT B peakTop
cuctembl Knayca 1-# ctyneHn. B gaHHOM peakTope HaxoguTcsa kaTanusaTtop And obecnedeHus
MaKCMMarbHOW CKOPOCTU NpoTekaHus peakumun Knayca.

YpaneHue cepbl B KOHAEHcaTope cepbl 1-i CTYMEeHWN Takke NPUBOAUT K AanbHEWLWeMY NpoTeKaHUo
peakumm H2S + SO2 ¢ obpasoBaHnem cepsbl. (a3 BHOBb NoABepraeTcs criefyoLmm BO30eNCTBUAM:

e OXNaxaeHuio AN KOHAeHcauun 1 yaaneHusl cepbl B KOHOEHcaTope cepbl 2-i CTYNeHu;
e MOBTOPHOMY HarpeBy B noforpesartesie TeXHONOrMYECKOoro rasa 2-i CTyneHu;

e peakumm B peakTope cuctembl Knayca 2-in cCTyneHuw, rge npoucxoguT panbHenwee
npespatleHme HaS n SO2 B anemeHTapHyio cepy;

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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® OXNnaxageHur Ond KoHOgeHcauun 1 yaaneHua cepbl B KOHOEeHCAaTope Cepbl 3-n CTyneHu.

M3BnedeHHas xwupgkas cepa no TpybonpoBogam cTekaeT B Konogew Aerasaumu cepbl. 34ech
npPoucxXoauT nNpoLecc gerasaunm cepbl No TexHonornm Aquisulf® oo cogep)kaHms B HEM OCTaTOYHOroO
cepoBofopofa He 6ornee 10 yactert Ha MUNNWOH. Ha 3Ton cTaann NPOUCXOAAT criefytoLLme NpoLecChI:

e [erasupoBaHHas Xuakas cepa nocTynaeT B pe3epByapbl XpaHeH!s cepbl;
e BbldeNeHHbIN B NpoLecce Aerasauum cepoBoAopos, BO3BpaLLaeTCcs B TEPMUYECKUI PeaKTop;

e XBOCTOBOW ras, cogepxallui ocTaTouHble COeANHEHMS], OTXOOALWMI ¢ TpeTben cTyneHn YUC,
HanpaBnseTcs Ha YCTaHOBKY OYUCTKM XBOCTOBbIX ra3oB;

e npoayBka M cbpocbl C NpedoxpaHUTernbHbIX KnanaHoB 0OOOpyAOBaHMS  YCTaHOBKM
HanpasnaAlTCA B KonnekTopbl akena HA,;

e JIpeHaX KoHAeHcaTa napa co6MpaeTc;| B KOJ1NNIEKTOp KOHOEeHCcaTa napa.

YctaHoBka 332 — 0O4yMCTKa XBOCTOBbIX ras3oB npefHasHayeHa [Afs YMeHbLUEHUS KOHLeHTpauuu
cepoBogopoga B XBOCTOBOM rase, otxogswem ¢ YWMC. VYcraHoBka 332 coctouMT w3 [OBYyX
TEXHOJTOTMYECKUX NUHUIA.

Ha yctaHoBKe npumMeHeHa TexHonormnst «buBoH/AMunH» (Npolecc pereHepaumm cepbl). dTa TEXHONOrs
No3BONSieT N3BMEYb N3 XBOCTOBbIX ra3oB 40 99.9% coeanHeHui cepbl.

XBOCTOBOW ra3 HarpeBaeTCs U CMeLUMBAETCS C NPoAyKTaMy cropaHus rasa (BOOOpOAOM M OKCUAOM
yrnepoga) ons npeobpasoBaHUsi COCTaBMAIOLWMUX CEPbl B CEPOBOAOPOA. DTOT rMAPOreHU3NpPOBaHHbIN
raz saTeM oxnaxpaeTtcs nepen nogaden B KoHTakTop amuHa, roe CepoBoopof nornowiaeTcs
uMpKynupyrowmum metungmatadHonammdom (MOSDA). OboralleHHbI aMUH NOJAaeTcs Ha KOJIOHHY
PereHepaTtopa amuHa, rge pacTBop oTnapvMBaeTcsi NapoM C BblAeNIEHUEM KUCIIOrO rasa, COCTOSILLENO B
OCHOBHOM U3 cepoBofopoaa. Ha gaHHOM ctagum npoucxoasT criegytowme npoLeccehbl:

e  KWCIbIW ras, BblAENEHHbIN B KONOHHE PereHepaTtopa amuHa, nogaetcs B YUC;
e  YNCTbIA aMVH 13 KONOHHbLI PereHepatopa aMmyMHa nocTynaeT B pe3epByap XpaHEHUS aMUHa;

e  OYMLLEHHbIN XBOCTOBOI ras u3 KoHTakTopa aMvHa nocTynaeT B TePMUYECKUIA OKUCIIUTENb, rae
OKUCISIIOTCS OCTaBLUMECS] COCTaBnsiowmne cepbl. MNpoayKTel cropaHus, copepalive Boay,
YIMeKUCnbI ras, a3oT, Kucrnopog U HebosbLuoe KONMYEeCTBO AMOKeUaa cepbl, copackiBaloTcs B
aTMocdepy Yepes ObIMOBYIO TPyOy;

e npogyBka W cbpocbl C NpegoXpaHWUTENbHbIX — KfanaHoB 06opyaoBaHWMS  yCTaHOBKU
HaNpaBnAKTCSA B KOJNEKTOpbl pakena Hu3koro aasnexus (PHO);

e [peHax 13 060pyA0oBaHMsl HAaNpPaBnsieTCsl B KOJTIEKTOP 3aKPbITOM APEeHaXXHOW CUCTEMBI.

B pesynbTaTe XBOCTOBOW ra3 Ha YcTaHoBke 332 MpOXOAMT YeThbipe npouecca obpaboTku: npouecc
rmaporeHnsaLmm; npouecc OXNaXaeHUs rasoB; npouecc o6paboTkM aMUHOM; MPOLECC CXUraHusi
OYULLLEHHOTO rasa.

YcTaHoBKM ¢hOpMOBKM cepbl

O61BbEMBI Npon3BoacTBa cepbl cocTaBnsaoT 4200 TOHH B CYTKM Anst ABYX YCTAHOBOK M3BMEeYeHMs cepbl
(YcraHoBka 331) Ouepenen 1 n 2. [laHHaa cepa nepekaymBaeTCsa B pe3epByapbl XpaHEeHUs Xuakown
cepbl, 3 KOTOPbIX 06bIYHO NoAaéTca Hacocamu Hanpsimyto Ha XKK3E onsa rpaHynauum n oTrpysky B X/4
BaroHbI.

OpHako npu HeBO3MOXHOCTM mcnonb3oBaHus XKK3E no npuunHam, ykasaHHbIM B Hayane pasgena,
cepa nepekaymBaeTcs B 6roKn (hOPMOBKM Cepbl Ha CEPHble KapTbl C MOMOLLLIO BalleH pa3nuea cepbl
dumpmbl DEVCO. B nto6oit MOMEHT BpeMeHu B paboTe HaxoasaTcsa ABe pasnuBoyHble 6awHn. Xuakas
cepa nepeTtekaeT MO pa3nNMBOYHOMY pykaBy B 6ok (oopMoBKM cepbl. Kuakas cepa B 6rioke hopMoBKu
yaepXnBaeTcsa 0 €€ 0TBEPXKAEeHUS C MOMOLLIbIO CTauMoHapHoON aAepeBaHHOM onanybkn. 3anmeka 6rnoka
npofomkaeTcsa Ao BeicoThl 11.5 M. 3atem pasnuBoyHoe 06opyaoBaHUE nepemeLlaeTcs K cnegytoLemy
Broky.

CoopyxeHust ansa xpaHeHus 6noyHon cepbl YKIMHWIT npegHasHayeHbl Ang pasMmeLLeHns n XxpaHeHust
TOBapHOW cepbl U NOCMeayoLLEen Npoaaxmn ToBapHON cepbl NoTpebutenam. Peanusalmsa 6noyHon cepbl

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
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3aBUCUT OT HECKOJIbKUX d)aKTopOB, HanpuMmep, cnpoc Ha pblHKE Ha OaHHbIN BNA cepbl, OTCYyTCTBME
npo6neM C NOrMCTUNKOM (HaJ'II/ILII/Ie I'IOJ'IyBaFOHOB), Hanun4yne 4oroBopoB Ha NOCTaBKY M Mp.

XpaHunuuwe coctout M3 6 6nokoB pasmepamu 300x100x11.5 M emkocTbio 676000 TOHH Kaxabln C
obwmm 06BEMOM xpaHeHus — 4056000 TOHH.

B3anuBka cepbl Ang obpa3oBaHusa 6rioka OCyLLECTBNAETCH B AePEBSAHHY0 onanyobky, Npukpennsaemyto K
©noky npu NOMOLLN MeTanIN4YeCcKUx CTEPXKHEN C BUHTOBOW MPOKATKOMN.

Kvokas cepa 3acteiBaeT npy 119°C n cTaHOBUTCHA Ype3BblYAMHO BA3KOW, Korga ee TemnepaTtypa
pocturaet 160°C. B cBA3n ¢ aTUM Xnakas cepa byaet xpaHuUTbCs U NepekadmnBaTbCsa Npu TemnepaType
140°C, npun KOTOPOW OHa UMEEeT CpaBHUTENbHO HU3KYyKD BA3KOCTb (7.4 cll13). [Ona artoro Bce
obopynosaHue n Tpybonposoabl cHabkaroTcs NapoBbIMU pyBaLlkaMu.

Kpome Toro, Ha Tpy6onpoBogax Takke npegycMoTpeHo GonbLioe KOnMYecTBO (raHLEBbIX KpeCTOBMH
[nNs NPOYUCTKN CTEPXKHAMU B criydae GrnokuposaHus. KoHaeHcaTt napa, KOTopblil UCMomnb3yeTcs ans
oborpeBa pesepByapa XpaHeHWsl cepbl, HacocoB M TpybonpoBoaoB, ApeHUpyeTca B COGOPHUK
KOHOeHcaTa, OTKyaa OH nepekaumBaeTcs Hasaz B yCcTaHOBKy 620 cucTembl napa v KoHaeHcaTa.

B coctaBe komnnekca no rpaHynaumm Xmuakouw cepbl (ycTaHoBka 334), BxoAsdulero B CocTaB
NOrpy304HOro TepMMHAaNa >Xene3HoOOPOXHOro KOMMIeKca, MMeeTcs AOMOMHUTENbHas CTaHuusa no
dunbTpaumm xuakomn cepbl. Komnnekc npegHasHavyeH aAns npvéma pacnnasneHHon cepbl oT YKIMTHUI,
noaroToBkn eé Ansi npouecca rpaHynauun ¢ nocnefylowmMm rpaHynupoBaHMeM Ha yCTaHOBKaXx Mo
TexHonorum «CaHaBuky.

[ononHutenbHas ycTaHoBKa No ounbTpaLum XUAKOW cepbl, C nrollaabto 26 M2 gaét 6onblle BpeMeH
Ons NpoBeAeHUs OYUCTKU U 3aMeHbI CYLLLECTBYOLLMX (PUMNBbTPYIOLLUX 3NEMEHTOB.

XpaHeHue n rpaHynsaumsa (nactunupoBaHue) cepbl

Cuctema rpaHynsauuM, XpaHeHus Wu OTrpy3kM GecTapHOM cepbl BKMYaeT B ceGsA  KOMIIeKc
obopyaoBaHus No rpaHynMpPoBaHMWIo (MAacTUNMPOBaHWIO) Cepbl, XPaHEeHUI0 1 OTrpy3ke GecTapHoii cepbl
B >KENEe3HOAOPOXHbIE BaroHbI.

Cucrtema rpaHynaumm n oTrpy3kn cepbl obecneunBaet cnegywouime TexHonorn4eckme npoueccol:

e [lponM3BoaCTBO  rpaHynupoBaHHOW  (macTunuMpoBaHHoW) cepbl — 4500  TOHH/CYTKM
(MakcMmansHas NPoeKTHas MOLLHOCTD);

e CknagmpoBaHue rpaHynupoBaHHon (nactunupoBaHHom) cepbl — 100 000 TOHH (MakcumanbHasi
NpPOEKTHasi MOLLHOCTb);

e OTrpyska rpaHynMpoBaHHOM (NacTunmMpoBaHHOM) cepbl — 4500 TOHH/CyTKN.

YKvokas cepa nogaértca Ha [Norpy3oyHbin TEpMUHAN nocpeacTteom Tpybonposoaa anametTpom 250 Mmm
(10") oT pe3epByapoB XpaHeHUs Xnakon cepbl. ObLWan NPoN3BOANTENBHOCTL MOCTABKN XXUAKOW Cepbl
Ha Morpy3o4Hbii TepmuHan — 4500 TOHH/CYTKM.

Komnnekc rpaHynsauum (mnacTunmpoBaHUA) XXUAKON Cepbl

Ha YKIMHul pgerasvpoBaHHas cepa nocne yctaHoBkM Knayca xpaHUTCA B XMOKOM BuAe B ABYX
pes3epByapax. [lanee Hacocom Yepes3 Hag3eMHbIN TpybonpoBog nofgaétcs Ha Morpy3oyHbii TepMuHarn
ans rpaHynauum  (nactunvpoBaHusi) (Mcnonb3dyeTtcs TexHororusa «Potodopm» — (Poto 2.1) ¢
nocrnegyowen Morpy3kon B IKENe3HO4OPOXHble BaroHbl. B cnyyae npekpalleHns 3arpysku,
rpaHynMpoBaHHas (NacTUMpOBaHHas) cepa MOXET XPaHUTbCA Ha Mowaike OTKPbITOrO XpaHeHus.
BpemeHHOe xpaHeHne TOBapHOW Cepbl B MeCTax CKNagupoBaHMs, B TOM YMCME W Ha OTKPbITbIX
nnowagkax, He NOANEXUT 3KONOrMYECKOMY HOPMUPOBAHNIO.

Komnnekc rpaHynsiumMm XuOkow cepbl pacrofioKeH B 30aHUM YCTaHOBKWU FpaHynsiuuM cepbl, Kpome
KoJSioaLa KUAKOM cepbl U YCTaHOBOK BO3AYLUHOMO OXMaXAeHUs, KOTOPbIe PacriofnioXXeHbl BHE 30aHUS.

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
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®doT10 2.1 - YcTaHOBKA rpaHynsauum no TexHonorum «Porochopm» komnaHmm «CaHABUK»
B cocTtaB koMnnekca rpaHynsiuumn XnaKon cepbl BXOAUT criegytoliee TeXHonorndyeckoe obopynoBaHme:

o KonogeL Xuakomn cepsbl;

e Konopgel oxnagatoLen Boapl;

e bBrok NOAroTOBKM OXNaxaatoLlen Boabl,

e ¥Y3en AByX (hnnbTPOB XNOKOW cepbl;

e YCTaHOBKa NOArOTOBKU XXWUOKOW Cepbl;

e  YCTaHOBKM rpaHynsaumm cepsbl;

e CucTema aHTMaAre3nMBHONO peareHTa;

o KonBeviep c6opa rpaHyn (IMpremHbii KoHBenep);

e BbITS)KHblIE BEHTUNATOPSI.

CornacHo cxeme, TEXHONormyeckme COOpPYyXeHud, pacnosioxkeHHble 3a 30aHuneM YCTaHOBKU
rpaHynaumn, nogcoeaunHATCA NocpeacTBOM TEXHONOrm4ecknx TPY6OI'IpOBO,D,OB K TEXHOJI0I’MYEeCKUM
COOPYXEeHNAM BHYTPU 30aHUA YCTAHOBKU rpaHynAaunn.

XKuokas cepa ¢ pesepByapoB XpaHeHusi MocTynaeT B konogel cepbl, o6bémom 188 m3. Konogeu
CNYXMWUT ONA NPOMEXYTOYHOrO XpaHeHUs cepbl Mexay pes3epByapaMyn XpaHEeHUs XXWUAKOW cepbl Ha
YKMHul™ n yctaHoBKOM rpaHynsumMm cepbl. TemnepaTtypa XuUaKow cepbl B KONMOALEe NOoAAepXMBaeTcs
TennoHocuTenemM Ha ypoBHe 124°C, umpkynaumsa TennoHocutensa obecneynsaetca ot YctaHoBku 410.
Konogevu, obopynoBaH ABYyMs MOrpyxHbiMu Hacocamu (1 paboumn m 1 pesepBHbI), TPYOHbIMU
oborpeBaTtensmMu, BEHTUNAUUOHHOW Tpybon, npubopamMuM KOHTPONSA YPOBHS U TemnepaTypsbl,
rasoaHanusaTopamu. HoMuMHanbHas NPouM3BOAUTENBHOCTL Kaxkaoro Hacoca — 137 m3/yac. Konopel
UMeeT [Be CeKUMM, OCHOBHYIO U cekuuio obpaTHom npombiBkM GunbTpoB. [Ang ynpaBneHus
TEXHOMOrMyecknm nNpoLLeccom npeaycMoTpeHa nogaya sosayxa KUMnA.

Y3en duneTpaumm npegHasHadeH Ans OMUCTKU XKUAKOW Cepbl OT 3arps3HeHui nepeq nogadyen eé Ha
YyCTaHOBKY MOAroTOBKM cepbl. 3 konogua xugkas cepa Hacocamum nogaércs no Tpybonposoay Ha y3en
dunbTpaumm  xkungkon cepbl (1 pabounn + 1 pesepBHbi). Kaxabin ¢unbTp obopyaoBaH
oborpeBaTernbHbIM KOXYyXOM, NpnbopamMu KOHTPOIsA AasneHus B Tpybonposoaax 40 1 nocne punbTpos.
OunbTpbl 060pyAOBaHbl CLEMHBIMU (PUMLTPYIOLMMU 3ANIeMEHTaMK, KOTOpble 3aMeHSATCA npu
3acopeHun n noageprarTcss obpaTHOM MPOMbIBKE B KOMOAEL, XWUOKOW cepbl C WUCMNONb30BaHUEM
pe3epBHOro Hacoca LUPKYNALUKN XnaKon cepbl.

YcTaHoBKa NoAroToBKU XMAKOW cepbl NpefHasHaveHa ANns CHKeHus Temnepatypbl cepbl oT 140 go
120-124°C, Heobxogumon Ans npouecca rpaHynsuuu. Nocne ycTtaHOBKM NOArOTOBKW XuAkas cepa

MPOEKT HOPMATMBOB PASMELLEHWNA CEPbI B OTKPLITOM BUOE HA CEPHbIX KAPTAX.
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nogaértca no konbueBoMy TpybonpoBody Ha ycTaHOBKM rpaHynsauun. Konbuesow Tpybonposon
obecneunBaeT UUPKYNALMIO cepbl Yepe3 18 napannenbHbIX YCTAHOBOK rpaHynsaumm «PoTodopm»
(16 pabounx + 2 pesepBHble). TEXHONOMMYECKUIN NPoLLECce rpaHynaumn (nacTMnMpoBaHnsl) OCHOBaH Ha
NpUMeHeHUM TexHonorum « PoToopm» 1 3aknoyaeTcs B Creayowem:

e Xwupgkas cepa no oborpeBaemomy TpybonpoBoay NOAAETCH BO BHYTPEHHIOH HEMOABUXKHYIO
nonocTb poTaunoHHoro 6apabaHa-rpaHynsatopa «PoTodopmy;

e [lepdopupoBaHHbIn 6apabaH-rpaHynaTtop «PoTodopm» NoOaéT XKunakyto cepy Ha ABMXKYLLMIACS
JNIEHTOYHbI KOHBEWEP, KOTOPLIN OXNaXXaaeTcs pacnbliigemMon BOOOMN;

e Kanmnu >xugkon cepbl NagaloT Ha CTanbHYl NEHTY KOHBeWepa-oxnagutens v npuHMMaoT
nonycdepuyeckyto bopmy rpaHys;

e [lo nogaun Ha NPUEMHbIA KOHBEWEP XMOKNE rpaHyrbl OXNax4arTcs U NepexogsaTt B TBépaoe
COCTOSIHUE;

e B KoHLUe NeHTOYHOro KoHBeepa-oxnaguTens TBépable rpaHynbl yaanstoTcs C IeHTbl UCKOBbIM
YCTPOWCTBOM W MNOAAKTCH HA NPUEMHbBIA KOHBENEP CUCTEMbI FPaHynAaAuun.

Mopava TennoHocuTens obecnedmBaeT, NOAOrPEB TPYOONPOBOAOB XMAKOM Cepbl M NepdOpUpOBaHHbIX
B6apabaHoB-rpaHynaToOpoB.

OOGpasytolieecss B Xo4e rpaHynsumMm 1 OxXnaxOeHust rpaHyn Tenno OTBOAUTCS Yepe3 MOBEPXHOCTb
CTanbHOWN NeHTbl KOHBEWepa 1 nornowaeTcs BoAon, pasbpbiarmBaemon yepes hopCyHKN Ha BCIO eé
BHYTPEHHIOIO MOBEPXHOCTb. BbicOkasi TennonpoBOAHOCTb FEHTbl KOHBeWepa obecneyvBaeT
BbICOKO3(PPEKTMBHBIV OTBOA Tenna.

paHynbl cepbl He coaepxaTt Bnaru, MMetlT nonycdepudeckyto hopMy C rmagkon NOBEPXHOCTbIO,
npegoxpaHsowen ot abcopbuun Bnarn. bnarogaps  BbICOKOW MPOYHOCTUM, rpaHynbl  Cepbl
npeaoTBpaLlalT 3arpsa3HeHne OKpyXatoLen cpefbl, Kak U cama TexHonornsa «Potogopm» mcknoyaet
BEPOATHOCTb 3arpsi3HeHMs oxnaxaaroLLen BoAbl 1 OKpyXatoLlero Bo3ayxa.

Mpon3BoaANTENBHOCTL TEXHOMOMMYECKOrO Mpouecca rpaHynsumMn  (nacTunupoBaHus) cepbl  —
4500 TOHH/CyTKMN.

lMprMéMHbIN KOHBeNep B npefenax koMmmnnekca obecneynmBaeT TPaHCNOPT rpaHynMpoOBaHHOW cepbl K
cucTemMe KOHBEMepoB ANs AanbHenlen TPaHCNOPTUPOBKWU FPaHyrnmMpOBaHHOW Cepbl B XpaHUNuLLe
BecTtapHON cepbl NN Ha OTrPY3KY B XKeNe3HO40POXHbIE BaroHbI.

XpaHunuwe 6ecTapHon cepbl
[ns cbopa n xpaHeHWs cepbl UCnonb3yeTcs cneaytoliee obopyfoBaHue:
e bBnoyHbIN kKOHBeNep-WTabeneyknagyuk;
e OTBOOALWMI XENOD;
o KoHBenep-yknaguuk;
o  KOHCOMbHLIN KOHBENEP;
e KoHBeWnep Bo3BpaTa cepbl.

C yCcTaHOBKM rpaHynsiumm (macTunmpoBaHusi) cepa NogaéTcs Ha NPUEMHBI KOHBENEP C MakCUMaribHOM
npon3BoaMTENbHOCTBIO B 216 TOHH B 4Yac (npu pabote 18 yctaHoBok «Potodopm»). KoHBewnep
TPaHCMOPTUPYET Cepy K OTBOASALLEMY XKenooy.

XKenob oTBOAsLLIEro yCTpOMCTBA B HOpPMAaribHbIX YCMOBMAX 9KCMflyaTauun pacrnofaraertca Takum
obpasom, 4TObObl HanpaBnATb MOTOK rPaHYJIMPOBAHHOW (MAacTUMPOBAHHOM) cepbl K HacCbIMHOMY
KOHBeWepy. HacbinHOM KoHBeWep MNpUHUMAaET rpaHyfbl U NOOAAET WX Ha KOHCOMbHbIA KOHBeEWep.
KoHCOMbHBIN KOHBENEP MOCTaBMASET rPaHyNIMPOBaHHYO (MacTUIIMPOBAHHYIO) cepy ANs CKagupoBaHus
Hacbinblo B xpaHunuuie 6ectapHon cepbl. MNpu gOCTMXKEHUN NPeaeribHO BbICOKOrO YPOBHS HACIMKW,
pene ypoBHS MHMLMUPYET nocriegoBaTenbHOCTb OCTAHOBA NpoLecca rpaHynaumm.

BpemeHHoe (BydepHoe) xpaHeHue ©OecTapHOM Ccepbl OCYLIECTBNAETCA Ha acdanbTUpOBaHHOMN
nrnowagke ¢ 6€TOHHbIM OrpaXkaeHnem no NepumeTpy U BHYTPEHHMMK pa3MepamMu B nnaHe 59.5x288 m
BmectTumMocTbio 100 000 TOHH.

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
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B cny4ae octaHOBKM npoluecca rpaHynaumm, 6ectapHas cepa OyaeT XpaHUTbCA B XpaHUnuiie
BectapHon cepbl. OTKpbITOe XpaHunuue 6ecTapHon cepbl ABNAeTCs 6ydepHbIM NPOMEXYTOYHbBIM
XpaHUNuLLEM rpaHynMpoBaHHOM (NacTUNMPOBAHHOWN) Cepbl Nepen, 3arpy3Kor B BaroHbI.

lMpoun3BoaNTENBHOCTL COOPYXEHUN Ansi norpy3ku 6ectapHou cepbl coctasnsieT 4500 ToHH/cyTku (1.67
MIH. TOHH/roa). BpemeHHoe xpaHeHne TOBapHOM cepbl B MECTax CKnagupoBaHusi, B TOM YuUcrne n Ha
OTKpbITbIX NNOLWaaKax, He NOANEXMUT SKONOrM4ecKoMy HOPMUPOBAHMIO.

3arpys3ka ©OecTapHOW cepbl B BaroHbl OCYLLECTBMASIETCA MpU MOMOLUM COrfacoBaHHOW paboTbl
000pya0OBaHUA COOPYXEHUs /O OTrpy3km GecTapHOW cepbl, YCTAaHOBKWM BO3BpaTa KOHBeWepa W
CUCTEMbI NOSABMNEHUS NbISN.

B cocTaB COOpYXeHWI Ans OTrPpy3KM Cepbl BXOAAT YpaBHUTENbHbIA BYHKep, pacronoXeHHbI CBepXy
Hag YeTbipbMsl BECOBbIMM ByHKepaMu, KOTopble 3arpyXatoT B X/[ BaroHbl Yepes YeTbipe Norpy3oyHbIX
pykaBa. >XenesHoOoopOXHble BaroHbl MNepeMelLaloTcs MNOCPEeACTBOM YCTPOWCTBA MOLIAroBoOro
nepemeLleHns oauH 3a OpYruM, NoKa BCe BaroHbl He 3amnoNHATCS.

KOHTpOJ‘Ib YPOBHA 3arpy3ku 6y,u,eT OCYyLUEeCTBNATbCA BMU3yallbHO C NPUMEHEHUEM LIJlllﬁepHO-HO)KeBOIZ
3aBUXKWN, I'IpI/IBODMMOIZ B OEWCTBME OUCTAHUMNOHHO C onepaTopH0|7|.

CocTaB ans 3arpy3ku cepbl BkroyaeT B cebs 4o 35 BaroHoB, KOTOpble MOXHO 06beanHUTL B Bonee
ONMHHbIE COCTaBbl Ha cTaHuun bonaluak-2 B 3aBMCUMMOCTU OT NUMUTa Beca 1 TpeboBaHui 3akasumka.

Ha Tepputopun xpaHunuuwia 6ecTapHoi rpaHynMpoBaHHOW cepbl B OnpeaeneHHoM MecTe
ocyllecTenseTcs cbop HEKOHAULMOHHOM cepbl. HekoHaMUMOHHAA cepa obpasyeTca B pesynbTarte
OTKINOHEHWN TemnepaTypHOro pexuma npu paboTe yYCTaHOBOK rpaHynsauun. Takasa cepa He
COOTBETCTBYET crneuudukauumM rpaHynMpoBaHHON TOBapHOW cepbl MO opMe, HO He 3arps3HeHa
MeXaHWYEeCKUMU MPUMECAMU U MPOYMMU BKIOYeHMAAMU. Kpome Toro, B mnpouecce paboTbl CUCTEMBI
NEHTOYHbIX KOHBENEepPOB BO3MOXHA NPOChINb rpaHyNMpoBaHHoON cepbl Ha GETOHHOE OCHOBaHMWE cknaaa.
Mepuoaunyeckn, Npy NpoBeaeHUM yBopku, Takke obpasyeTca cepa, KoTopasi coGupaeTcs BMecTe C
rpaHynupoBaHHOI cepoii, Npon3BeaeHHON Npu cHosAX TemMMnepaTypHOro pexvma npouecca rpaHynaumu.

ObpalleHne ¢ HEKOHAMLMOHHON cepon nogpasyMeBaeT criefyolmne BapmaHThbl:

HekoHauuunoHHas cepa cobupaeTcs B MeELIKM U aBTOTpaHcrnopToM nepeBo3aTcs Ha YKMHul gns
pasmelleHMss Ha cepHbix kapTax. B panbHerwem, npu HanvBe Ha KapTy >XUMOKOW cepbl,
HEeKOHAMLMOHHaA TBEpAasa cepa pacnnasBnsgeTcs, TakuMm obpasom, npouecc npoussoacTea 6novHon
cepbl He HapyLuaeTcs.

lMepeBe3eHHass HekoHAMUMOHHasA cepa Ha YKIMHuI moxeT ObiTb pacnnaeneHa 3aHOBO M NMogaHa B
KK3E n gnsa aTtoro HekOHAMLUMOHHAA cepa noaBepraeTcs ApobneHunto ¢ nocneayoLwmm nnasneHnem B
NPOMEXYTOUHBIX TAHKaX C OTKAYKOW pacniaBrneHHON Cepbl Ha CEPHbIE TaHKM.

YctaHoBKa nepennaBKu cepbl

YcraHoBka nepennasku cepbl (YINC) pacnonaraetcsa Ha Tepputopuu YctaHoBkn 334 (nnowanka
CKNagMpoBaHWs cepbl) U BXOAUT B COCTaB YCTaHOBKM KOMMMEKCHOW NoArotoBkM HedpTU U rasa
(YKMHulM) mectopoxaeHust KawwaraH. YcTaHoBKa nepennaBky cepbl paccyntaHa Ha nepennasky cepbl
13 cepHbIX BIOKOB. Y4acToK YCTaHOBKM NO nepensiaBke cepbl COCTOUT U3:

— nepeaBWXHbIX YCTaHOBOK nepennasku cepsbl (MYTC);

— cucteMbl nepennasku cepol (Cr1C);

— cucTeMa nodaym napa v oTeBoda KoHAeHcara;

— TpybHasi 06BsA3ka ANst TPAHCNOPTUPOBKN XNOKOW Cepbl U TPyOHas 06BA3Ka NHXEHEPHbIX CeTeNn.

MNepeaBmxHble ycTaHOBKK nepennaBku cepbl (MYTC)

nepeﬂBl/l)KHaﬂ YCTaHOBKa nepennaBkn cepbl HE UCMONb3yeTCA BBUAY HU3KOM Sd)(*)eKTI/IBHOCTI/I.

Cucrtema nepennaBku cepbl (CIC)

OcHoBHas d)yHKLIMFl 3aKkr4vaeTca B niaBlieHUN TBepLI,OVI cepbl.

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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CHavana TBepaas cepa, nogaeTcs B 3arpy304Hbli ByHkep Apobunku cepbl Ang ApobneHus cepbl Ha
bonee wmenkne 4actuubl. 3aTem pJpobneHass cepa nogaeTcs B MNPOMEXYTOYHbIE pes3epByapbl
nepennaskn cepbl NOCPEACTBOM MEHTLI KOHBENEpPA.

Mocne MOTOK >XWOKOM cepbl NPOXOAMT Yepe3 (UNbTP U 3aTeM HanpaenseTcs B CyLecTByloLne
pe3epByapbl XpaHEHWs XKMUOKOW cepbl.

OpobneHne 61o4HON cepbl U ee XxpaHeHue

PaspaboTka cepHoro 6roka npou3BoguTcs Ha OcCHoBaHuMM [lpoekTa npomsBoacTBa paboT no
ApobneHuto, TpaHcnopTupoBske n norpyske cepbl (07-L14-WI-00708—-000).

B pamkax npoussoacteeHHoro uukna YKIMHulT cepa BpeMEHHO XpaHUTCS Ha y4acTke CepHbIX KapT
YKMHul", pacnonoxeHHbIX K ceBepy OT rpaHuubl ydacTka. CcopMmpoBaHHble cepHble 6rnoku MoryT
NoKpbIBaTbCs reomeMbpaHomn (Mepa KOHTPOMs) nocrne AOCTUXEHUS MPOEKTHOW BbiCOThbl 11.5 meTpoB
ansa MuHMMmM3aumm /| CMArYeHus nocrnefcTBUN NpuuMHeHMs noboro noTeHuuManbHOro Bpeda Ans
oKpyxatlLLlen cpefpl. [nowanb NOKpblTUA reomemMbpaHamMm Ha yyYacTKe CepHbIX KapT OLeHMBaeTcd
npumepHo B 30 000 M2 4ns KaXK4oW U3 CEpHbIX KapT.

Ona uukna npoussoacTBa ApobneHon cepbl reomembpaHa AomkHa ObiTb ydaneHa A0 Havana
BbINONHEeHNs paboT no ApobneHuto cepbl, NPOOUKTOBAHO 3TO coobpaxeHuam 6GesonacHocTn. B
COOTBETCTBMU C BblOpaHHbIM NPOEKTOM MNpou3BoAcTBa paboT No ApobneHuno cepbl, KOTNOBaH NoA
CEpHYIO0 KapTy AOMKeH NonuBaTbCA BOAOW TaM, rae 3To hm3mMyeckn BO3MOXHO, And obecneyeHus
KOHTpOns nbineobpasoBaHus. Beiemka n apobneHne cepbl MOryT ObiTb 6€30NacHO BbINOMHEHbI TOMLKO
nocre yaaneHusi cnosi reomeMmbpaHbl No cnegyowmmM npudnHam:

e BO BpeMs cHeronaga wunu roronega B 3UMHUN nepuos reomembpaHa obpasyeT CKONb3KyHo
NMOBEPXHOCTb 1 NpeAcTaBnsieT coboM ONacHOCTb NOACKaNb3biBaHUA, CNOTbIKAHWS, NageHUs;

e B Tennoe Bpems rofa, a Takke Moa BO3AEWCTBMEM BOAbl U3 CUCTEM MblfenofaBneHns unm
aTMOCEpPHbIX OCafKkoB reoMembpaHa CTaHOBMTCSI CKOMb3KOW WM MpefctaBnsieT cobon
ONacHOCTb CMOTbIKAHWSA, MOACKaNb3bIBAHUS U NadeHNs;

® YaCTW4YHOE CHATUE reomemOpaHbl NPUBOAUT K YXYALWEHWUO ee LEeNOCTHOCTU OO COCTOSAHMS,
Korga CyllecTByeT BEPOATHOCTb CAyBaHWs BETPOM MNpv npoBedeHun paboT no gpobneHuto
cepbl, YTO C€O30aeT [AOMNOMHWUTENbHbIE PUCKM AONA NOAEn, IKCnnyaTupylowmnx 6onblioe
KONMMYECTBO TSDKENOW TEXHMKW, W MepcoHana Ha paboyem y4vacTke (Hanmpumep, npu
OXXVBMEHHOM OBWXEHUMN U MHTEHCUBHOM Tpaduke);

e [PV CUIbHOM BeTpe BO3MOXHO MajeHwe reoMemMbpaHbl Ha HaxoOAWMNCH MNOA OaBfieHUEM
paboumn TpybonpoBoa, 4TO MpuBEeOEeT K €ero NoBpeXAeHWo W nocreayolemy pasnusy
XMUMUKATOB Ha 3eMIio;

e perynspHoe 4acTuyHoe CHATME reomembpaHbl C OOHOBPEMEHHbIM MpoBefeHuem paboT no
OpobneHunto cepHbix OMNOKOB CO34aeT BLICOKAW PUCK TpaBMUpOBaHwWs nwoaen. [lepconan,
paboTtaroLmn Hag yaaneHmeMm reomemMopaHbl Ha CEpHOM KapTe, MMeeTCs pUCK NageHns BMecTe
C KOMOM Cepbl, KOrga KOM Cepbl packpalumBaeTcs/paspyLuaeTcs.

Mcxonsa 13 BbILLEN3NIOXEHHOrO, HE PEKOMEHAYEeTCA NPOBOANTL OAHOBPEMEHHOE YacTUYHOE yaaneHme
reomemMOpaHbl NnapannensHoO C BbINOMHEHME onepauunen no 4pobreHnto KOMbEB CEPbl HA CEPHON KapTe.

B coctaBe KOHTPOMbHbIX OrpaXaeHUnm ANnd MUHUMM3AUUU NPUYMHEHUA NOTEeHUManbHOro Bpena
oKpyXxatwlLlen cpege paspaboTka Groka OCyLeCTBNSAETCA C MakCUMarbHbIM COXpaHEHMEM CTEHOK
cepHoro 6noka gna npegoTBpalleHns nbineHud. MNpu norpy3ke opobGneHon cepbl M3 CamMoCBasoB B
BaroHbl C MOMOLLBIO rpendepHbIX MOrpy3yYMKOB TaKKe YCTAHOBIMEHO reOTEKCTUMbHOE MNONIOTHO Ans
3aKpbITMA TPpyHTa BOOMb 0O60YMHBI XXEenes3HouW Aoporn Ha cTaHumm «bonawak-1» (30Ha Norpysku Ha
xenesHow gopore). Mnowaab NoKpbITUS reoTeKCTUNEM oLeHnBaeTcs npumepHo B 3 180 M2, n oHa
[OIKHa MOAdEepXKMBaATLCA Ha MPOTSKEHUM BCeW onepauuuM No  norpyske ApobGneHon cepbl.
[MoBpexaeHHbI reoTEKCTUNb B pe3ynbTaTe M3HOCa OOMKEH OblTb CBOEBPEMEHHO 3aMEHEH.

TexHonorus nony4yeHnss KOMOBOW cepbl nNpeanonaraeT pa3paboTKky cepHoro 6oka ruapaBnMyeckumm
aKckaBaTopaMu, 0OOpPyAOBaHHLIMU OOHO3YObIM  pLIXNIUTENEM, C MOCMeAyoLWwen Mnorpyskon B
aBTOCaMOCBarbl KOBLUOBbIMY (DPOHTanNbHbIMKU norpy3vmkamn. Bce cnenobopygoBaHne BbIMNOMHEHO B
nckpobesonacHom UcnonHeHnn. 3aTBepAeBLUas cepa, U3BMeYeHHas N3 CEPHON KapTbl, BBIHUMAETCS C
NMOMOLLbIO 3KCKaBaTopa. Bblemka TBepgoW cepbl BhINOMHAeTCcs B hopmMe OOMbLIOrO KOMKa, ganee
TpebyeTcss pa3dbuTb OOMbLUON KYCOK Cepbl HA YPOBHE 3eMIM NMyTEM MEXaHWU4eckoro ApoGneHust c
nomolLLblo 6yneaosepa.

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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[Ons npegoTBpalleHusi pacnpoCTpaHeHMsI CEpHOWM Nbinv npu paspaboTke cepHoro 6noka, npu
TPaHCNOPTUPOBKE U NOrpy3Ke cepbl MCNONb3yeTcs NbinienogaBneHne Bogow. [nst 3Toro ncnonb3yoTes
2 yCTaHOBKM MOGUNBLHOW cUCTEMbI MblnenoaaBnerns (1 ycTaHOBKa pasMellleHa Ha y4YacTKe CEpHbIX
KapT, a Jpyras ycTaHOBKa pa3sMelleHa Ha cTaHuum bonawak) w cTauynoHapHas cuctema
neinenogaenexnvsi. CrauuoHapHasi cucTeMa nNblfenodaBneHns BoJoW ucnonb3yeTcs Ans
npefoTBpaLLEHUs pacnpoCTPaHEHUss CEPHOM MbifiM BO BPEMsi BbINOJNIHEHMS pabounx onepauuin no
OpobrieHunto cepHbIx 6I0KOB.

OTrpyska cepbl (U3 CaMOCBaroB B >XENe3HOOOPOXHble BaroHbl) OCYLLECTBNAETCA C MOMOLLbIO
rpencepHoro norpysyunka. B kaxabil BaroH GyaeTt 3arpyxatbcs npubnusantensHo 63 T ApobneHoun
cepbl. [10 OTrpy3ku cepbl B XEMNe3HOLOPOXHble BaroHbl OHW OYMLLAKTCA W B KaXOOM BaroHe
yCTaHaBMnMBaeTCs 3alUUTHbIV BKNaabllw. BaroH nepemellaetcs noa KpbiThi HABEC ANS pa3paBHUBaHUSA
W HaKpblBAeTCs NPUBS3HON 3alUMTHOM KpbILIKOW, NPENsiTCTBYOLEN pacnpoCcTpaHeHUo Nbinu B
npouecce TPaHCNOPTUPOBKMN.

KomoBasi cepa cooTBeTcTBYET TpeboBaHMAM cnefyowmx HopMaTuBHbIX JokymeHToB: [OCT 127.1-93
«Cepa TexHunyeckaa» n CT PK 3710-2021 «Cepa TexHuuyeckas rasoBasi koMoBasi. TexHuyeckue
YCroBUSI».

- I'Iepep, BCKpbITUEM 6noka cepbl B pa60qe|7| 30HEe yCTaHaBnMBaroTCA npeaynpexaarLwine 3Haku.

Bo BpeMA OCHOBHbIX pa60T n He meHee 30 MUHYT Nnocne nx 3aBepLleHnd Ha y4dacTke npeayCcMoTpeHO
NpUCyTCTBME NOXKaApPHOro HabnogaTena ¢ NOoXapHbIM LWNMAHIoM, roToBbiIM K WUCMNOJIb30BAaHUIO A5A
npenoTBpaLleHnsa BO3MOXHOIo BO3ropaHu4.

CepHble KapTbl CMPOEKTUPOBaHbl C Y4€TOM MHOFOKpPaTHOro Mcronb3oBaHus. PaspaboTka cepHbIX
GOKOB OCYLLECTBNAETCA METOAOM KPOLLEHUS C MofyyYeHWem TOBapHOM KOMOBOW cepbl. KpolieHue
cepHoro 6roka Npov3BoaMTCA A0 YPOBHS NecyaHo-rpaBuiiHoro crnos. MecyaHo-rpaBuitHas saluTHas
nodylka npeaHasHadeHa AN MHOTOKPATHOrO WCMOMb30BaHWA, Ha MNPOTSXKEeHWM Bcero nepuopaa
3KCMyaTaummn CEpHON KapThbl U HE MOANEXUT 3aMeHe MOocre KaXKOoro UM HECKOMbKMX LIUKIOB Hanvea
cepbl Ha CepHyto KapTy. ATO 0GOCHOBLIBAETCH TEXHOMOMMYECKNM MPOLIECCOM U ABMSAETCA 3KOMOrMYECcKu
LenecoobpasHbIM. YaaneHue necyaHo-rpaByUMHONO 3alLMTHOMO Crosi, MOXeT NMPUBECTU K HapYyLLEHUIO
LIeMIOCTHOCTU MOKPbLITUS U OCHOBaHMS CEPHbIX KapT, MO3TOMY MPOM3BOAMTCA BO BpeMsi paboT no
PeKynbTUBALMWN CEPHbIX KApT Nocne NPUHATUA pelleHns o6 KX NonHOM BbiBOAE M3 3KCMnyaTauui.

HanuvB Xunakon cepbl OCYLLIECTBNSAETCSA Ha CEPHO-rPaBuIiHYIO NoAYLUKY. YKpbITUe reomeMOpaHomn cepHo-
rPaBMIHOMO CIOS, OCTaBLUErOCsH B OCHOBaHUWM CEPHbIX KapT MOCMe KpolleHusi cepHoro Gnoka, He
TpebyeTca.

Ha gaHHbIn MOMeHT cepHble kapTbl Ne1,3,4,5 He nCnonb3ylTca B PYTUHHOM PEXMME U MOSTHOCTbLIO
YKPbITbl FEOTEKCTUINEM A1 3aLUNTbl OT BHELUHWUX BO3AENCTBUN.

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC



HOPT KACIMNWAH OMEPENTUHI KOMMAHW H.B. KT01-00-000-Z9-H-BE-0023-000
Pen. PO1 - NioHb - 2026
PR 25920 cTp. 21 13 66

4. OMNUCAHWUE CUCTEMbI YNPABJNEHUSA CEPOU

Cunctema ynpaBneHusi Cepon SIBNSIeTCA BadKHENLMM MYHKTOM MpW 3KChnyaTauum MecTopoXaeHus
KawaraH. Crtpaterus HKOK H.B. ocHoBaHa Ha cokpalleHuM NpOM3BOACTBa Cepbl, peanusauuu
MakcuMMarnbHOro KonmyectBa ob6pasylolwenca cepbl Ha MEXAYHapOAHbIX U  MECTHbIX PbIHKaX,
fe3onacHOM XpaHeHMM OCTaBLUENCS 4YacTu cepbl MeTogamMu, KOTOpble OTBeYaloT CaMbiM BbICOKUM
TpeboBaHnam O3TOC.

Huxe no TekcTy npeacTaBneHO KpaTKoe OnucaHue OeNCTBYIOLLEW CUCTEeMbl ynpaBreHusi Cepomn Ha
HazemHom komnnekce HKOK H.B.

1) O6pasoBaHue cepsbl. I3BneyeHne cepbl NpoM3BOaUTCS B peakTope cucteMbl Knayca YcrtaHoBku 331
B ABYX TEXHOMOrMYeckmx nuHusix. Cepa M3BNeKaeTcs M3 KUCIOro rasa C BbICOKOW KOHLUEHTpauuen
CepoBOAOPOAA M YINEKUCITOro rasa. B npoLecce 04nCTkM 1 ferasaumm nosyvyaeTcs anemMeHTapHas cepa
B XXMOKOM BuUAe.

2) Cb6op w/unu HakonneHnue. Ha YKIMHul pgerasuvpoBaHHass cepa nocne ycrtaHoBku Knayca
HakannuMBaeTCcs B XUAKOM BuAe B ABYX pe3epByapax 40 UX Nofadn Ha rpaHynsaumio U HanmB Ha CepHble
KapThbl.

3) Knaccudpmkauus. MNMponssogmmas Ha YKIMHulT cepa oTBeyaeT BcemM TpeboBaHWSM OENCTBYHOLLETO
MexrocynapctBeHHoro ctaHgapta - TOCT 127.1-93 ot 21 oktabpsa 1993 roga. 3T1OT cTaHaapT
pacnpocTpaHseTcss Ha Ccepy TEeXHUYECKYID MPUPOLHYIO, MOMyvyaemMy M3 CaMOpOAHbIX CEPHbIX U
nonuMeTannmMyecknx cynb@UOHbIX Pya U Cepy TEXHWYECKYKD ra3oBylo, MOMy4yaemylo npu OYUCTKe
NPUPOAHBIX U KOKCOBbIX ra30B, a Takke OTXOASALLMX ra3oB HedpTenepepaboTku.

Cepa TexHuyeckas razoBasi KOMOBasi 0OTBeYaeT BCeEM TeXHU4eckuM ycnosusam CtaHaapTta Pecnybnuku
KazaxctaH 3710-2021, yTBepxaeHHoro npukasoMm npeacenatens Komutera TexHUYECKOro
perynupoBaHusa n metponorun MuHuctepctsa Toprosnu un nHterpaumm PK ot 01 uioHsa 2021 r.

Cepa TexHu4deckas rasoBasi rpaHynMpoBaHHasi OTBeYaeT BCEM TeEXHMYeckum ycrnosusim CtaHpapTta
Pecnybnuku KazaxctaH 3555-2020, ytBepxaeHHOro npukasom npeaceaarens Komurera TeXxHU4eCKoro
perynupoBaHua u metponorun MuHuctepctea Toproenm u uHTerpaumm PK Ne 399-oa ot 16 Hoa6ps
2020 .

4) TpaHcnopTupoBaHue (Hanue). XKngkas cepa u3 pesepByapoB TpaHcnopTupyeTcs no Tpybonposogam
Ha cepHble KapTbl NyTEM HanvBa C NOMOLLbLO BalleH pasnuea cepbl hmupmbl DEVCO.

5) PaamelleHne. Pa3melleHne cepbl NPONCXOAUT Ha CEPHbIX KapTax, NyTeM Hanmea XuaKkow cepbl Ha
CepHble KapTbl C ¢opMUMpPOBaHMEM CepHbIX OMOKOB. a Takke MOCpeacTBOM pasMelleHust
HEKOHAMLIMOHHON TBEPAOW Cepbl.

B cratbe 43 n.3 3K PK yTouHseTcs, 4TO NuMUTbI pasmeLLieHnst cepbl B OTKPbITOM BUAE Ha CEPHbIX
KapTax yCTaHaBMNMBalOTCA ANA KaXaoW cneyunanbHOW nnowankun (CepHomn kapThl), o6opyaoBaHHOM ANs
OTKPbITOrO HA3eMHOr0 XpaHeHWst cepbl, B BuAe npefenbHOro konuyectsa (Macchbl) cepbl,
paspeLleHHOro (paspeLleHHon) Anst HanMBa Y MHOTO OTKPbLITOrO pasMeLLEHUS Ha Takyto CEPHYIO KapTy.

Takum 06pas3oM, NMUMUT pasMelLeHVs ONs Kaxgoro KaneHgapHoro roda copmupyetcsi TONMbKo B
OTHOLLEHMWN TOrO KONMYeCcTBa Cepbl, KOTOPLIA NOCTYNAeT Ha CEePHYI0 KapTy B TeYEHMe KaneHaapHoro
roga, 6e3 yyeTa KonmM4ecTBa cepbl, HaKOMMEHHON 3a npeablaywmne nepmodbl. CPoK XpaHeHust cepbl Ha
CepHbIX KapTax He pernameHTupyetcs. O6beM cepbl, HakanMBaeMol Ha CepHbIX KapTax, He MOoANeXnT
3KONOrMYEeCKOMY HOPMUPOBAHWIO U OrPaHNYNBAETCS TOSNIbKO BMECTUMOCTBIO CEPHbIX KapT.

6) XpaHeHue. XpaHeHne cepbl B TBEPAOM BUAe nepen peanusaumen notpebutenam npomcxoguT Ha
cneumanbHbIX OTKPbITbIX NMolagKkax, OTBeYalLlMX TEXHUYECKMM YCrnoBusM K TpeboBaHuaM no
BesonacHomy xpaHeHuto 1 oTrpy3ke cepbl. (lMpaBuna obpalleHns ¢ cepor TexHmdeckown, rm.1, n.2, nn.1).
Ona cbopa n xpaHeHWs rpaHynNMpPOBAHHOW cepbl nepen OTrpy3KoM MNOoTpebutensam ucnonb3yeTcs
OTKpbITOE 6ecTtapHoe xpaHunuiie cepbl BMecTUMOCTbo 100 000 TOHH.

B ctatbe 43 n.3 3K PK yTouHsIeTCS, YTO XpaHEHMe cepbl 3aKpbITbiIM CNOCOBOM B LIMCTEPHAX, CUNOCaX,
WHbIX pe3epByapax U COOPYXeHUsX (Cknaaax), UCKNoYaloLmnx ee BO3AENCTBME Ha OKPYXKalOLLYO cpeay,
He MOANEeXUT 3KONOrM4YeckoMy HopMupoBaHuio. B cootsetcTeum ¢ r.1 n.2 nn.3 MpaBun obpalleHns ¢
Cepon TEXHUYECKOWN ra3oBou, yTBepxaeHHbIX npukasom MOITIP PK ot 22 mnona 2021 roga Ne 266,
CEPHbIMM KapTaMM He SBNSAITCA OTKPbITble MeCcTa CKNagupoBaHUS cepbl TEXHUYECKOW ra3oBOW

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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(coopyxeHust), paccmaTpuBaeMble Kak 4YacTb TEXHOMOrMYeckoro npoLecca MosyYeHus, OTrpy3Ku
KOHEYHOW ToBapHOW NpoayKUuK, NpeaHasHauyeHHoW ANs OTrpy3ku NoTpebuTensam, BKoYas OTKpbITbie
TPaH3UTHblE MYHKTbl HAKOMMEHWUs cepbl TEXHUYECKOW ras3oBOW, OTKPbITbIe CKnadbl XpaHeHus |
NPOV3BOACTBEHHblE MowaakM. Takum oGpa3oM, BpeMeHHOe XpaHeHWe TOBapHOM cepbl B MecTax
CKNaguMpoBaHus, B TOM YMCle U Ha OTKPbITbIX Nrollagkax, He MoaneXuT 3KOMornM4eckomy
HOPMMPOBAHMIO.

7) Peanusauma. HKOK H.B. peanusdyetr npousBedeHHyi0 cepy TOMbKO B TBepaoM Buge -—
rpaHynuMpoBaHHON (MacTUNMPOBAHHOW) M KOMOBOW. [ paHynupoBaHHas (NacTunupoBaHHas) cepa C
MOMOLLBIO CUCTEMbI KOHBEWEPOB MOrpyaeTcsl B BaroHbl M oTnpasnsieTcs notpebutenam. Komosas
cepa, nonyyeHHasa paspaboTkon (gpobneHmem) GrOKOB Cepbl Ha CepHbIX KapTax, cobupaetca u
3arpyxaeTcsa B caMocBarbl (PPOHTanbHbIM NOrPY34YMKOM U OTMPABASIOTCA Ha NOrpy304HbIA TEPMUHAN
AN 3arpyskn BaroHOB 1 OTMNpaBku NoTpebutensam.

BpemeHHOe xpaHeHne ToBapHOW Cepbl B MecTax CKNagumpoBaHWs, B TOM YMCME WU Ha OTKPbITbIX
nnowagkax, He NOANEXUT IKONOrMYeCKOMY HOPMUPOBAHWIO, T.€. NMMMUTLI pa3MeLLeHNs TOBapHOW cepbl
AN CKNagckMx MOLLHOCTEN He yCTaHaBMNMBalTCH. XpaHeHue XWAOKOW cepbl 3aKpbiTbiM CMOCO60OM B
3aKpbITbIX pe3epByapax, UCKNIoYaloLLNX ee BO3eNCTBME Ha OKPYXXatoLLyto cpefly, Takke He NOoAnexuT
akonornyeckomy Hopmuposanuto (3K PK ¢T1.43 n.3)

XapakTepucTuka cepbl, 0bpasyloLlenca B CTPYKTYPHbIX nogpasfeneHnsax npeanpustus, u ux mMect
XpaHeHusi npeacTtaBneHa B Tabnuue 4-1, cooTBeTcTBylOwas ¢dopMe Tabnuvubl MNpUMNoXeHus 2
«MeToaunkum paspaboTkm NpoekTa NMMMUTOB pasMeLLEHNS Cepbl B OTKPbITOM BUAE HA CEPHbIX KapTax».

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC



HOPT KACMWAH OMEPENTUHI KOMIMAHW H.B.

KT01-00-000-Z9-H-BE-0023-000

Pen. PO1 - NioHb - 2026

PR 25920 CTp. 23 13 66
Ta6bnuua 4-1 XapakTepucTuka cepbl, 06pa3syrollecsl B CTPYKTYPHbIX NoapasaeneHusix npeanpusaTusi, 1 ee MecT XpaHeHus
UcTouHuk Du3nKo- KonuiecTso MecTo pa3meLueHus (HakonneHus)
= Llex, y4yacTok o6pasosanua DL G XUMmnyeckas obpa3oBaHuA | Ne 6Len X K MepepaGorxa, MpumeyaHue
n/n 24 (nonyyexus) BuAa cepbl P K ) CLITET LT ETLE) EOEREEEL peanu3aumsi cepbl P
cepbl XapaKTepuctuka cepbl, T/rog Hymepauum MecTa pasMeLleHUs1 | HakonJseHHOW cepbl, T
1 2 3 4 5 6 7 8 9 10 11
YcTaHoBKa MonyTHbIA H
- anpasnseTcs Ha
VSBIIGUEHNS CEpbI | He(pTsHOW ra Cepa FKupkoe/ maccosas XKupkas cepa HakannueaeTcs B ABYX pe3epByapax A0 UX Nojaun | rpaHynsumio unu Ha
1 YKMHuI™ (1,2 BbICOKMM TexHn4yeckas [ons cepbl He 1 533 000 A P ABYX pesepByapax [\ A paHynau
o Ha rpaHynsALMIO UM HanMB Ha CepHbIe KapTbl HanvB Ha cepHble
TexHonornyeckune coaepxaHnem rasosasi meHee 99.5% KaDThI
TNHNUK) cepoBogopoaa P
Cepa
KpoLueHue u oTrpy3ka B
TexHu4yeckas Peanunzauus
YcTaHoBKa /0 BaroHbl/
rasosasi B Buae * norpebutensm
M3BIEeYeHUs cepbl 6HOKOB Teepnoe/ maccoBasi 50438 nonyBaroHbl
2 Cknag Cepbl YKMHuI™ (1,2 nonsi cepbl He 630 000 NeNe 1 - 6 CepHble kapThbl (no cocTosiHUIO Ha
TexHonornyeckme meHee 99.5% 01.01.2026)
) HekoHauLMOHHasA ) Peanusauus
cepa notpebutenam
YcTaHoBKa Cepa
Komnnexc VSBrIEUSHIS Copbl TexHmeckas TeepAoe/ Maccosas BpemeHHoe xpaHeHune rpaHynnpoBaHHON (NacTUNMPOBaHHOW) OTrpy3ska B X/, Peanunsauus
3 rpaHynaummn YKMHuI™ (1,2 rasosasi [ons cepbl He 903 000 P P PaHysnp P Py A H
9 o cepbl He HopmupyeTcs nosnyBaroHbl notpebutensm
XKWAKOW cepbl TexHonorn4yecke | rpaHynupoBaHHas meHee 99.98%
NMHWK) (macTunupoBaHHas)
Urtoro 1533000

Mpumeyanue: * O6bEM MOXET BbITb YTOUHEH C YY4ETOM PE3YNbTaTOB CBEPKU.

MPOEKT HOPMATMUBOB PA3MELLEHWNA CEPbI B OTKPbITOM BUAE HA CEPHbIX KAPTAX. HASEMHbIV KOMMJIEKC
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B cooTBeTCcTBUM CO cTpaTerven ynpaeneHuss cepon paspabortaHHown komnaHuen HKOK H.B. Ha
OCHoBaHun TpeboBaHui Nn. 6 n. 2 ctatbn 397 Jkonormnyeckoro kogekca PK: MNpu nposedeHuu onepauul
rno paseedke u (unu) 0obbive yerneeodopodos O0mKHbI npedycmampueambCs MePb! M0 YMEHbLWEHUIO
06bemMo8 pasMeuleHusi cepbl 8 OMKPbIMOM 8Ude Ha CEepPHbIX Kapmax U CHUXEHUI0 ee He2amueHO20
803delicmeusi Ha okpyxarowyro cpedy. bonblas yacte npousseaéHHon HKOK H.B. cepbl peanusyetcsa
Ha pblHKax Mupa B Buae rpaHyrn, otsevawowmx TpebosaHuam CT PK 3555-2020 «Cepa TexHuyeckas
rasoBasi rpaHynMpoBaHHas M nacTunupoBaHHasiy. B Tabnvue 4-2 npuBepeHbl NokasaTtenu kavectsa
TexHu4eckon cepbl B cootBeTcTBUM ¢ CT PK 3555-2020.

Ta6bnuua 4-2 MokasaTenu KayecTBa TexHU4Yeckomn cepbl B cootBeTcTBuM ¢ CT PK 3555-2020
Hopma
HaumeHoBaHue nokasatens
Coprt 9998 Coprt 9995 Copt 9990 | CopTt 9950 | Copt 9920
1 MaccoBas gons cepbl, %, He MeHee 99.98 99.95 99.90 99.50 99.20
2 MaccoBas ponsi 3onbl, %, He 6onee 0.02 0.03 0.05 0.2 0.4
0,
3 MaccoBas gons Op%aHVNeCKVIX BellecTB, %, He 0.01 0.03 0.06 0.25 0.5
onee
4 Maccosas gons chnth B nepecyeTe Ha 0.0015 0.003 0.004 0.01 0.02
CepHyto kucnoty, %, He bonee
5 Maccoas gons Boabl, %, He 6onee 0.2 0.2 0.2 0.2 1.0
6 MexaHunyeckue 3arpssHeHus (bymara, oepeso, He ponyckaetcs
necok u ap.)
7 MaccoBas gons rpaHyn pasmepom 0.5-8 mm, 75 He
%, He MeHee HOpMUpyeTCs
8 MaccoBas gonst nactun pasmepom 0.5-8 mm, 75 He
%, HEe MeHee HOpMUpyeTCs

[paHynbl cepbl, NonyYaemMble ¢ NOMOLLbI rpaHynsaTopa «PoTtodopm», umetoT dopmy nonycdepbl, Ha
MX NMOBEPXHOCTM OTCYTCTBYIOT OTBEPCTUS, MOPbl U Mronb4YaTble Kpuctannbl. Mponssogumele rpaHynbl
He cogepkarT BMnaru u, KooMe Toro, MMelT NOBEPXHOCTb, NPeAoXPaHsIoLLY0 OT abcopbumm Bnaru, Yero
He oGecneunBaloT apyrue nopucTblie opMbl rpaHyn.

MpaHynbl, 6narogaps BbICOKOW MPOYHOCTU, NPEeAOTBPALLaloT 3arpsA3HeHne oKpyxatoLlei cpeapl, cama
TexHornorna «PoTodopm» UCKMOYaAET BEPOSATHOCTb 3arpsAsHEHUs TEeXHOMOrM4Yeckon BOAbl WUNU
OKpy»KatoLLero Bosayxa. Takum ob6pasom, HU cepHas Mblfb, HX a3p030Sb, HY rasbl, MPUCYTCTBYIOLLME B
XWIKOW cepe, He OKa3blBaloT BO3AECTBMS Ha OKPYXXaloLLYIo cpesy.

KomnaHusi nponsBoauT ABa BUAa TOBApPHOW Cepbl: rpaHynMpoBaHHY0 (NacTUIMpPOBaHHas) 1 KOMOBYIO.
KomoBasi cepa obpasyeTcs B npoLecce pa3paboTkm cepHbix 6nokoB apobneHuem. KpolueHue cepHbIxX
©nOKOB NO3BOMSAET MOCTENEHHO COKPALLATh HAKOMNMEHHbIE 0OBEMBI U MONyYaTbh TOBAPHYIO NPOAYKLMIO.
lMonyyaemana komoBas cepa cooTBeTcTByeT TpebosaHuam crtaHpaapta CT PK 3710-2021 «Cepa
TexHu4yeckasi rasobasi KOMoOBasi. TexHuUYeckue yCroBusi» W peanusyetcs notpebutensam, 4To
pacLUMPSIET aCCOPTUMEHT BbIMyCKaeMow NpoayKUnm.

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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5. OBOCHOBAHUE OB BEMOB OBPA30OBAHUSA CEPbDI

Ob6bem nponsBoACTBa Cepbl OrPaHNYMBAETCS MPON3BOAUTENBHOCTLIO YCTAHOBOK U3BIEYEHUS Cepbl U
coctaBnseT npumepHo 4200 TOHH B CyTKM ANS OBYX YCTAHOBOK U3BreveHus cepbl (YctaHoBka 331).

M3BnedeHHan cepa nepekaumMBaeTcd B pe3epByapbl xpaHeHusi cepbl 334-TA-001/002, n3 KoTopbIX
MOXET nogaBaTbCca Hacocamu Hanpsamyto Ha XKK3E ang rpaHynauumn (nacTunmpoBaHus) U OTIpy3Ku B
Xene3HoaopoxHble BaroHbl. KomnaHma HKOK ctpemuTcs rpaHynnpoBaTb MakCUManbHOEe KONMYecTBO
XNOKOW cepbl, MOLLHOCTb 060pyaoBaHUSA Mo rpaHynsumMm no3sonseT ato. OaHako Npy HEBO3MOXHOCTU
ucnonb3oBaHua KK3E, cepa GyaeTt oTnpaBnsaTbCA Ha HanNmB B CEPHbIE KapThl.

HanuvB cepbl Ha cepHble KapTbl NPOM3BOAUTCS BO BPEMS NPOBEAEHUSA TEXHUYECKOro 06CNYyXUBaHUSA UNK
pemMoHTa obopyaoBaHus, NpyU BO3HUKHOBEHWW MEPEpbIBOB B OTrpy3Ke rpaHynMpoOBaHHOW Cepbl
notpeburtento u np.

K pa3mMeLlleHnto Cepbl Ha CEpPHbIX KapTax MOryT NpuBeCTn criegyruine onepaunn:

e VIHCcnekums, TexHuyeckoe obcnyxuBaHne BydepHbIX eMKOCTeN cepbl, BNOKOB OxnaxaeHus
cepbl, FpaHyNAToOPOB;

e TexobcnyxuBaHue pesepByapoB XpPaHEHWs XUOKOW Cepbl, [PaHYNATOpPOB, CUCTEMbI
KOHBEMEPHOW TPaHCMOPTMPOBKKU U Np.;

e PaspbiB NOMMCTUYECKUX LIEMOYEK NMOCTaBOK UMM BPEMEHHbIE 3a4epXXKM MOCTaBOK B CBA3WN C
OTCYTCTBMEM NOJ1yBaroHOB.

Komnanunss HKOK H.B. He ocylliecTBnsieT pyTUHHbIA HanNuB Cepbl Ha cepHble KapThl. Hanue cepbl Ha
CEpHbIE KapTbl ABMSETCH HEU3OEXHBIM NPOLIECCOM C yHETOM CUTYyaLUN Ha PbIHKE U BHELLHNX (DaKTOPOB,
BbI3bIBaOLWMNX Nepebon B NocTaBke BarOHOB ANsl TPAHCMOPTUPOBKM Cepbl, @ TakKe Npu NpoBegeHun
HEKoTOpbIX pPaboT MO TEeXHUYECKOMY OOCIYyXMBAHUIO U PEMOHTY OOOPYyAOBaHMSA, TEXHONOMMYECKU
CBSI3aHHbIX C YCTaHOBKaMW rpaHynsaumMm cepbl, NOrpy3ovHbIM TepMUHanoMm u np. lNpoBeaeHue aTmx
paboT MakcumanbeHO ONTUMU3MPOBAHO, OAHAKO MOSTHOCTBHO UCKMIOYUTL HaNMB CEepbl HA CEPHbIe KapTbl
HEBO3MOXHO.

Hanus Ccepbl Ha cepHble KapTbl OCYLLEeCTBAETCA C NOMOLLbIO Pa3JINBOYHbIX GalueH.

B tabnuue 5-1 npmMBeaeH NporHo3HbIN 06beM nponssoacTea cepbl Ha YKIMHuI™ B nepuopg 2027-2036 rr.
(exxerogHo).

Ta6nuua 5-1 O61bem cepbl, npousBoaumon Ha YKIMHul B nepmnog 2027-2036 rr.

HanmeHoBaHue nokasarenen MokasaTtenwu, B rog
KonunuectBo anemeHTapHon cepbl, n3snekaemon asyms YUC, T/cyT 4200
Pexum paboTbl yCTaHOBOK M3BMNEeYeHUs cepbl, CyT/roq 365
KonuuyecTBO NnponsBogumMom cepbl, T/rog 1533 000
U3 Hux: M3 Hux:
KonnyecTBo cepbl, HaNpaBnNseMon Ha rpaHynsuuio, T/rop; 903 000
KonnyecTtBo cepbl, HaNpaBnsemMon Ha Hanue, T/roa; 630 000

B ctatbe 43 n.3 3K PK yTouHsiIeTCS1, YTO XpaHEHMe cepbl 3aKpbITbiIM CNOCOOOM B LIMCTEPHAX, Cuiocax,
WHBIX pe3epByapax 1 COOPY>KeHMsX (CKnaaax), MCKIoYalLLmMX ee BO34eNCTBINE Ha OKpYXatoLLyto cpeay,
He MOANEXUT 3KONOrM4YeckoMy HopMupoBaHuio. B cootBeTcTBum ¢ .1 n.2 nn.3 MNMpasun obpalleHus ¢
CEpON TEXHNYECKOWN ra3oBOW, yTBEPXAEHHbIX npukazom MOITIP PK ot 22 nonsa 2021 roga Ne 266,
CEpHbIMM KapTamu He SBMSIOTCS OTKPbITble MecTa CKNagupoBaHUSA Cepbl TEXHUYECKOW ra3oBoWn
(coopyxeHust), paccmaTpuBaeMble KaK 4YacTb TEXHOMNOrMYECKOro mnpouecca MOoMyyYeHus, OTIPy3Ku
KOHEYHOW TOBapHOW NPOAYyKLUMWN, NpedHa3Ha4YeHHOW AN OTrpy3Ku NoTpeduTensam, BKIoYas OTKpbITbie
TPaH3WUTHbIE MYHKTbl HaKOMMEHUs Cepbl TEXHWYECKOW ra3oBOW, OTKPbITble Cknagbl XpaHEHUs U
NPON3BOACTBEHHbIE MMOLWAAKM. Takum o6pa3omM, BpEMEHHOE XpaHEeHWe TOBAapHOW cepbl B MecTax
CKIagupoBaHus, B TOM YMCME M Ha OTKPbITbIX MMoWagkax, He MNoaMeXNUT 3SKOOrMYecKomMy
HOPMMPOBAHMIO.

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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6. XAPAKTEPUCTUKA OBBbEKTA PASMELLEHUA CEPbI
6.1. KOHCTPYKUWNA CEPHbIX KAPT

CepHble kKapTbl HAXo0OATCSA B CEBEPO-BOCTOYHOM YacTu YKIMHuI .

CepHble KapTbl OblfiM CAPOEKTUPOBAHbI U MOCTPOEHbI C Y4eTOM TpeboBaHWA MPOMbILLNEHHOM
©e3onacHOCTU NpU XpaHeHun cepbl 1 pa3paboTke cepHbIX 6NOKOB, yTBEPXKAEHHbIX NpukazoMm MuHucTpa
no 4pesBblyanHbIM cuTyauuam Pecnybnukn KasaxctaH ot 29 oktabps 2012 roga Ne 482. B
JanbHeriweM nnaHnpyeTcsa pa3paboTka cepHbix 6510koB kpoweHeM. CepHble KapTbl CMPOEKTUPOBAHDI
C Y4ETOM MHOrOKpaTHOro NCMorb3oBaHus. 1o okoH4YaHuM pa3paboTkm cepHOro 6rioka Ha CEpHYH0 KapTy
CHOBa MOXHO OCYLLECTBIATb HamnuB >ugkon cepbl. [poekt ctpoutenbctBa «O6ycTporcTteo Ol1P
MectopoxaeHus KawaraH. HasemHbin komnnekc YKMHwul. Cknag Cepbl». ['eHepanbHbii
npoektmpoBwmk — AO «Harcon Rt», Hungary, Budapest 2009 r.

3aHumaemasi nnowagb Ckraga cepbl, BKIOYad CepHble KapTbl, Npyabl MCnapuTenu, acTakapbl,
ceponpoBoabl, Nnogbe3aHble Jopork, TpaHchopMaTopHYo noacTaHumio coctasnseT 38,17 ra. Kaxaas
cepHasd kapTa nmeet pasmep 100x300 m 1 B uenom 6 kapT 3aHMMatroT nnowags B 18 ra.

lMpoekTHast BMECTMMOCTbL cepbl B hopMe BoKOB Ha cepHbIX kapTax cocTaBnsieT 4 056 000 TOHH cepbl
npu NpoekTHoun BbicoTe HanuBa B 11.5 M. Pa3amepbl cepHbix 6rokoB coctaenstoT 100x300x11.5 m.
CepHblie kapTbl Ne 1-6 npegHasHayeHbl 418 pa3MeLLeHns XXMOKOW cepbl HAaNMBOM ¢ hopMUPOBaHNEM
CepHbIX OMOKOB U ANS pa3meLLeHUss HEKOHOULMOHHOW TBEPAON Cepbl.

OpHa 13 cepHbIX KapT pasgeneHa Ha ABe oTAernbHble cekumn paamepamu 140 m x 90 m, 4To no3sonsaeT
ncnonb3oBaTb Cekuun nocnegoBartenbHo. CHavana NnpovM3BOAMTb HanvB Cepbl HA NEPBYIO CEKUMIO A0
dopmMmrpoBaHus cepHoro 61oka onpegeneHHbiX pa3mepoB. 10 OKOHYaHWI0 HanNMBa Ha NEPBYHO CEKLUIO,
OyaeT ocyLecTBNEHO NepekrioyYeHe HannBa Ha BTOPYHO CekLmto. Tem BpeMeHeM ChopMUpOBaBLLMICS
Onok Ha NepBOK ceKumm byaeT packpolleH C AarbHENLMM 3KCMOPTOM KPOLLUEHHOW CEpbl UMK Xe ero
nnaeku Ha YIC. BBuay KOpOTKOro LMKNa HamvMBa U KpOLUEHUS - YKPbITUE MpU 3aBEpLUEHUN HanvBa
OHOW 13 CEeKLMIN He NpeaycMaTpuBaeTCs.

Mocne aHanM3a HECKONbKUX BapuaHTOB ObINIO MPUHATO K BbIMOMIHEHUIO OCHOBaHME W3 MOCIONHO
YNAOTHEHHOrO TPYHTAa, BbIHYTOrO NpWU MOArOTOBKE OCHOBaHUS. CTpOUTENbCTBO (PyHOAMEHTA CEPHOTrO
6rnoka ocyuwectBrneHo B 14 cnoes. [ns OCHOBaHWIA cCepHbIX OGNOKOB WMCMOMb30BaHbl MECTHbIE
mMaTepuansl 13 kapbepa EckeHe. LLlebeHb 1 necok — 13 kapbepoB AKTIOOUHCKON obnacTtu.
Mmapomsonaums ocHoBaHWUs obecrneunBaeTCsl MONMUITUIEHOBOW MMEHKOW TonwuHon 1.5 wmm,
cooTBeTcTBytowen TOCT 10354-82. lneHka, ynoxeHHas B yHOaAMEHT nnowagkm nog 6rok,
NpefoTBPaTUT KOHTaKT FPYHTOBLIX BOA4 C JIMBHEBbIMM BoAamu, oOpasyrolMMWUCs Ha TeppuTopun
nnowiagky cepbl Npu BbiNageHnn aTMmocgepHbix ocaakoB. C Lenbio 3awuTbl NAEHKN OT MEXAHNYECKMX
N TemnepaTypHbIX NOBPEXAEHUI YKNagKa ee OCyLIecTBIeHa nepes HacbiNKOW ABYX BEPXHWUX CrOEB
FPYHTOBOrO OCHOBaHMs. [1OBEPXHOCTb [PYHTOBOMO OCHOBaHUSA YCWUIMBAETCS Croem  LebHs,
3aTpaMboBaHHOrO B TpPyHT. [lpu OTCbINke TrPYHTOBOrO OCHOBaHWs obecneynBaeTcsl  YKITOH
BOL03aLLMTHOrO 3KpaHa K Hapy>XHbIM Kpasim pyHAaMeHTa — B CTOPOHY CTOYHbIX JTOTKOB.

C60p NOBEPXHOCTHBLIX BOA OCYLLECTBIISIETCS B KOMNbLIEBLIE NOTKN M3 MOHONUTHOrO 6eToHa (knacca B30,
W8, F150), nepekpbiTble WUTaMn U3 NPOCEYHO-BLITXHOM CTanu ¢ oUMHKOBaHWEM. BHeLLHAA cTopoHa
OHWLL, U CTEH NOTKOB 3alUuLLLI@aeTCcsi NONM3TUIIEHOBOM MMeHKon TonwuHon 1.5 MM ¢ Bbixogom ee Ha 0.5
M 3a rabapuT NOTKOB C LieNbio NpeaoTBpaLLeHns nonagaHns CTOYHbIX BOA B FPYHT OCHOBAHMSI.

BogooTtBoasime notkm (Boonb 6rnokoB cepbl) M (B Topuax GriokoB cepbl) NPUHATHI WMpUHOW 0.5 M,
rnyouHont ot 0.4 M 0o 1.4 M. YKIOH JTOTKOB CO3[aeTcs 3a CYET YKITOHa AHULL JIOTKOB B CTOPOHY Mpyaa-
ucnaputensi. KonbLeBble NOTKN YCTAHOBIEHbI BOKPYT KaXkaoro cepHoro 6noka. [ins npegoTeBpalleHnst
nonagaHus CTOKOB, UMEBLLUMX KOHTAKT C CEPOW B IPYHTOBbIE BOAbI, MPEAyCMOTPEHA 3KpaHU3auusa aHa
M OTKOCOB Mnpyga ucnaputens Ha ocHoBaHuu CH PK 1.04-01-2013 u CM PK 1.04-109-2013.
NOMMAITUNEHOBOW  NNeHKoW TonwmHon 1.5 MM gna  rugpousonsauuun. [lloBepx  MNEHKu
npegycMmartpuBaeTcs 3acbinka necka tonwuHon 0.5 m n nssectHsika B 0.17 m.

Ha pucyHke 6.1 npeacTaBneH 6ok cepbl B NonepeYyHoM paspese, rae oToGpakeHo ocHoBaHue 6oka,
a Takke crnocob ruapomnsonsauuM n céopa NMMBHEBLIX BOA B KOMNbLEBbIE JTOTKU.

Haunbonee paunoHanbHbiM 1" onpaBgaHHbIM C TOYKM 3pPEHUA IKOHOMUKHK, 3IKOJIOTUN U TEXHUKU
©e3onacHoCcTH, a Takke MMUPOBOIo OnbiTa, ABIAETCA cnocob XpaHeHnA cepbl B MOHOJTUTHBLIX CEPHbIX
6nokax. I'Ipo,qon>|<|/|Tean00Tb XpaHeHua cepbl TakKum crnocobom NPaKTN4eCKn He orpaHn4yeHa.

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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MexqquapoAHaﬂ NMPaKTUKa OTKPbITOro XxpaHeHus cepbl

C y4yeTOM HETOKCMYHOCTWU Cepbl, faxe B CTpaHax, 3akoHOO4AaTeNbCTBO KOTOPbIX XapaKTepusyeTcs
BbICOKUMMU  3KOSOMMYECKMMWN CTaHAapTamu, paspelleHo ANUTENbHOE OTKPbITOE ee  XpaHeHue.
Hanpumep, B KaHage HaxogaTcs ABa KpynHEWWMX B MUpPE CEPHbIX TepMuHana, oguH U3 KOTOpPbIX
pacnonoxeH B 4yepte r. [NlopT-Myau (Pacific Coast Terminals - TepmuHan TuxookeaHckoro nobepexnbs)
[13], opyrown - B uepTe r. BaHkyBep (Vancouver Sulphur Pile - CepHbiti cknag B r. BaHkysep) [14].

Takne e KpyrnHble cepHble TepMMHanbl UMetoTcs B YepTe r. [ansecTtoH, Texac, CLWA (Gulf Sulphur
Services - cepHbIi TepMmuHan komnaHum Gulf Sulphur Services) [15] u r. Bpake, N'epmanus (Sulphur
Terminal in Brake Port - CepHbin TepmuHan B nopty bpake) [16].

C y4€TOM HETOKCUYHOCTU Cepbl ee MaCcCoBO NPUMEHAKT B CaMbIX Pa3JINYHbIX ccbepax, B TOM 4ucne B
OOPOXHOM CTpOUTENbCTBE B KayecTBe 3aMeHuTensa 6|/|Tyma N CenbCKOM XO35INCTBE B KadecTBe
perynatopa KMCNOTHOCTU U MMKpOGJ’IeMeHTHOﬁ NOAKOPMKHN MOYB.

Takvum 06pa3oM, ykasaHHble NpuMepbl C UCMOMb30BaHMEM Cepbl B CaMbIX pasnuUyHbIX cdepax,
OTKPbITbIM ANNTENbHBLIM XpaHEHNEM TBEPAOWN Cepbl B FOPOACKOM YepTe NoKasbIBaOT, YTO AaXe B TaKNX
cTpaHax, kak KaHapa, CLUA u [epmaHus, TBepayl Cepy He CUMTalT 3JKOMOrMyecku onacHou wu
JonyckaloT ee HernoCPeACTBEHHbIN U ANUTENbHbIA KOHTaKT C OKpyXalollen cpefon, B TOM uucre
NPUPOLHbLIMN NOYBaMM.

Knaccuyeckum npumepom asnsietcs nposuHums Ansbepta (KaHaga), rae nctopmyeckm cpopMmmpoBaHsbl
KpynHenLmne B Mnpe OTKPbITble XpaHUnuLa cepbl. YCTOSBLUENACS U LUMPOKO NPUMEHSIEMON NPaKTUKOM
aBnseTca (opMMpOBaHME MOHOMUTHLIX OMOKOB MEeTOAOM MOCMOMHOrO HanuvBa >XUAOKOW cepbl, C
o6bemMamMm XpaHeHUs 40 HECKOMNBbKUX MUMFIMOHOB TOHH U ANUTENbHbIMU CPOKaMU pasMeLLEHNS.

Mo reonoruyeckorn npupoae u coctaBy A0OLIBAEMOrO Cbipbs MECTOPOXAEHUS NPOBUMHLUMK AnbbepTa,
COMOCTaBUMbl C  BbICOKOCEPHUCTBIMW  MecCcTopoXaeHnamu HedTu KasaxctaHa, a OObEmbl
conyTcTBylolen npu [obblde HedTM cepbl CpaBHMMbI W MO psay NapaMeTpoB MpeBbillatoT
aHanorn4yHble 06bLEMBbI B KazaxcTtaHe.

OnbIT AnbbepTbl B perynvpoBaHuy ussrneyeHuns, nepepaboTkn 1 XxpaHeHUsi OrpOMHbIX 06BEMOB cepbl
SABNAETCA MeXAyHapoOHO MPU3HAHHBIM 3TarioHOM 3KOMOrMYecKOM U TEeXHOSOrM4YeckonW MNpPakTUKN B
naHHon cdepe. C aTMM yyeTOM yKa3aHHOe perynupoBaHue npeacrasnseT Hanbonee peneBaHTHbIN
MEXOYHAPOAHbI OPUEHTUP, C KOTOPbIM MOXHO CPaBHUTb PErynupoBaHuMe nopsaka pasmMeLleHus u
HakonneHus/xpaHeHus cepbl No 3akoHogaTenscTBy PK.

OCHOBHbIMW HOPMAaTMBHO-NPABOBbIMW akTamMu AnbOepTbl, perynupyroLuMm nopsagok u3BnevyeHus,
nepepaboTkn U XpaHEHUS cepbl, M3BrekaeMon nNpu godblve HedTU cepbl, ABNAOTCS:

e Elemental Sulphur Management Framework (2009) (ganee — «PykoBoacTBO Mo ynpaBneHuto
cepowny) (17);

e EUB Information Letter IL 84-11 (ganee — «MHdopmaLmoHHbIN BlonneTeHb IL 84-11») (18);

e Directive ID-2001-03 (Sulphur Recovery Guidelines) (ganee — «PykoBoACTBO NO U3BMeYEHNIO
cepbl ID-2001-03») (19);

e Activities Designation Regulation (Alberta Reg. 276/2003) (aanee — «PernameHt
onpefeneHusa BMOOB AeATensHocTM») (20).

[daHHble nogxodbl pernaMmeHTupyoTes pykosoaawmummn gokymentamm Alberta Energy Regulator:

e Approval, Monitoring, and Control of Sulphur Storage Sites (AER Directive. (panee-
TpeboBaHus K cornacoBaHmio, MOHUTOPUHTY U KOHTPOMO 06BHEKTOB XpaHeHUs cepbi») (21);

KOTOpble YyCTaHaBnMBalT TpeboBaHWA K NPOEKTUPOBaHWMIO, 3JKCNyaTauuM W rocyaapCTBEHHOMY
KOHTPOIO 3a 06 beKTamu XpaHeHns cepbl.

Mpn oTOM wuUMEHHO npakTMka 6no4vHoro xpaHeHus cepbl (block sulphur storage), Bknoyas
dopmmnpoBaHne MaccvBOB METOAOM MOCHOMHOrO HanuBa, oduuManbHO OTpaxeHa B matepuanax
Government of Alberta — «Alberta’s Energy Heritage — Sulfur» (3Hepretuyeckoe Hacneave AnbbepThl
— Cepa) (22), roe paHHbIN cnocob onucaH Kak CTaHAapTHasi M UCTOPUYECKM CIOXMBLUASACS
NPOMbILLNEHHas NpakTuKa, NpUMeHseMas B pErMoHe.

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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AHanNorMyHbI NONOXUTENBHBLIA ONbIT MMen MecTo Ha Po3gonbckom cepHom kombuHaTe (JlbBoBCKas
obnacTtb YkpauHbl). 35-neTHun onbIT paboTbl Po3aonsckoro cepHoro kombuHaTta, kotopelin B 70-e rogpl
XpaHun B B6nokax un oTrpyxan notpebutenam 1.2 MraH T cepbl B rof, nokasan HageXHOCTb NPYMEHeEHUs
OTKPbITOrO XpaHeHUs cepbl B MOHOMUTHbLIX 610Kax npu cobnogeHnm ycTaHOBNEHHbIX TEXHONOMMYECKMX
TpeboBaHuii.

MpaKTU4Yecknit onbIT SKCNyaTauumM Takmx 06bEKTOB NoKasbiBaeT, YTO ANUTENbHOE XpaHeHWe cepbl B
MOHOIUTHbIX 6roKax He MPUBOAUT K CYLLECTBEHHOMY yXYALIEHUIO ee KayecTBa, a BO3OenCTBUE Ha
OKpYXXaloLlylo cpedy ocTaeTcsa B AOMYCTUMbIX npedenax npu CcoGnioAeHUMN  YCTaHOBIEHHbIX
TEXHOMOIMYECKMX U MNPUPOOOOXpPaHHbIX TpeboBaHuit. [MoaTomMy pas3paboTyMKkM TEeXHWUYECKOro
pernameHTa Ons NPOEKTUPOBaHWUA CkMada cepbl NpUsHanu crnocob XpaHeHUs cepbl B MOHOMUTHbIX
6nokax Hanbonee onNTUMarnbHbIM.

TexHonorua xpaHeHusi cepbl, npumeHdemaa HKOK H.B., cootBeTcTByeT MexayHapOoHON
NPOMBILLMIEHHON MNpaKTUKe W MpuM  YCAOBUM peanu3auun npeayCMOTPEHHbIX WHXEHEPHbIX U
NPUPOAOOXPAHHBLIX MEPOMPUATUA MOXET paccMaTpuBaTbCA Kak TexXHUYeckum oBOoCHOBaHHOE U
9KOMOrMyeckn [onycTumMoe pelleHne. BosgencteBne Ha okpyxatollyto cpedy npyu 3TOM siBnsieTcs
KOHTPOMNMpYEMbIM N HE NpeBbIlaeT A0MYCTUMbIX HOPMATUBHBIX YPOBHEN.

Bo BpeMs HanuBa xxuakon cepbl B 6510k B aTMOCcdepy MOXET BblAeNsTbCsl cepoBogopos. [pu paspaboTke
TEXHOMOMMYECKOro pernamMeHTa Ans MNpoeKkTMPOBaHUSA ckraga cepbl cneumanMctamu dKororamum u
TexHonoramu 6bina NpoBeAeHa OLeHKa CTeNeHN BbiAeneHns CEpOBOAOPOAA B NPOLIECCE HANMBA XUOKON
cepbl B 6nok. Mpy paccmoTpeHnn xyaLmx yCcroBuin paccumMTaHo, YTO KOHLIEHTpaUWs BblaenstoLerocs
cepoBogopona Oypet 3HauuTenbHo Hwke [NOK, yctaHoBneHHoro gns paboden 30HbI (Cm. n. 2.3.
TexHonornveckoro PernameHTa ons npoekTnpoBaHusa cknaga cepbl eMKocTbto 4.0 MnH TOHH CeBepHON
BHEMNMOLLAAOYHON 30Hbl 3KCNEpPUMEHTANbHOW MporpaMMbl  pasBUTUS  MecTopoXaeHust Kaiuaraw,
paspabotaHHoro AO Komnanua «MoHTaxcneuctpon» B 2005 r.). B cootBeTctBum ¢ NMpukaszom MuHuctpa
HauunoHanbHon akoHomukn Pecnybnukn KasaxctaH «O6 yTBepxaeHun [MrMeHn4Yecknx HOpmMaTuBOB K
aTMochepHOMY BO3AyXy B TOPOACKMX W CENbCKUX HACEMNEHHbIX MYyHKTax, Ha Tepputopusx
NPOMBILLMEHHbIX OpraHu3auun» oT 2 aerycta 2022 roga Ne KP OCM-70 (Mpunoxenne 2), NMOK gna
CepoBoAOpoAa, YCTaHOBMNeHHoe Ans paboyeit 30HbI, coctaBnset 10 mr/m3. MOK ans ceposogopona,
yCTaHOBMNEHHOE AN HAaceneHHbIX NyHKToB, cocTaenseT 0.008 mr/ms.

Mocne 3anuBku 6noka cepoBoaopoa 13 ero BHyTpeHHeVI 4YaCTun He BbIXOOUT Ha NOBEPXHOCTb 6noka uns-
3a OTCYTCTBUA M30bLITOYHOro AaBEeHNs rasa, NO3BOMSAOLEro I'Ip0I7ITI/I Yyepe3 MOHOIUT cepbl.

TpelunHbl, KOTOpble MOrYT NOSABMAATLCA MPU 3acTbiBAHUW CeEpbl, HE MOryT NpoxoauTb Ha 6Gonbline
rny6uHbl. NMpu 3anuBke Grnoka OHWM 3aNONHSAOTCA CBEXEW Nopuuen Xuakowm cepbl, a HOBble TPELUUHbI
MOTYT NOSIBNATLCHA TONbKO HA MOBEPXHOCTU KOHTAKTa «cepa — BO3AyX». Takue TpeLunHbl MOryT BbITb Ha
BepxHeM (nocrnegHeMm) crnoe cepbl. MNpupoaa TpelmH obbacHaeTcs PU3n4eckMMn CBOMCTBaAMU Cepbl.
Mpn NnocTeneHHOM OCTbIBAHUN NPOUCXOAUT B3aMMHbIN Nepexoq annoTponHbiX opM cepbl, KOTopble
MMEIOT pasHble pUsnYeckne xapakTepuCTUKU, B YAaCTHOCTU, MMNOTHOCTb, UTO N ABNSAETCS MPUYNMHON
0o6pas3oBaHus TPELLMH.

3acTbiBlas cepa No PU3NKo-xmmMmyecknum nokasatensam coorsetctsyeT FOCT 127.1-93 copt 9998 un
copepxut He 6onee 0.01% opraHnyeckmx BeLLecTB.

I'IpM pasnunee XKNOKON cepbl B onok n XpaHeHun ee B ©nokax Boga He ncnonb3yeTcA.

K noTeHumnanbHbIM 3arpAa3HUTENSAM aTMocdepbl NMpU XpaHEHUN cepbl B 6110Kax MOXXHO OTHECTU Takxke
BblOerneHne napoB cepbl co cBOHGOAHOM NOBEPXHOCTU CepHoro 6rioka B npouecce HanvBa, KOTopoe
obycrnoBneHo napuuanbHbIM [aBfieHneM napoB cepbl (cybnumavmen) Haa NOBEPXHOCTbIO CEPHOro
6noka. [lpu wu3onauunm cBOBOAHOM MOBEPXHOCTU Ccybnumaumss cepbl OyaeT yMeHblUaTbCA B
COOTBETCTBUN C 3PPEKTUBHOCTLIO N30M1ALMM CBOOOAHOM NOBEPXHOCTM.

B uenax cHmkeHus oTpuuaTtenbHOro Bo3gencTans XxpaHeHus cepbl B 6riokax Ha atmocdepy Hanbonee
3KONOrMyeckn uenecoobpasHbiM CYMTAETCHA BapuaHT 3anuBky Gnoka pasnmBOYHLIMW MalUMHaMKU B
OepeBsAHHYI0 onanybky, BbINOMHEHHYIO B BUAE COOPHbIX AEPEBSHHbIX LUUTOB C HAAEXHbIM KpenneHnem
nX K MOHONKUTY cepbl. HapalwmuBaHme onanybku B npoLecce 3anmBku NO3BoNnseT n3onmposaTtb 60KoBbIe
CTeHKn 6rnoka OT BHelUHel cpefbl Ha Bcex atanax dopmupoBaHus Gnoka. [epeBsiHHaa onanybka
CNY>XWUT TEPMOU3ONMPYIOLLNM U TEPMETU3NPYIOLLIUM CPEeACTBOM 3alLNThl BEPTUKalbHbIX CTEHOK Brioka.

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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PucyHok 6.1 - Bnok cepbl B nonepeyHom pa3spese

MPOEKT HOPMATUBOB PA3MELLEHWNA CEPbI B OTKPbITOM BUAE HA CEPHbIX KAPTAX. HASEMHbIV KOMMJEKC
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Mocne oTBepXAeHna cepbl onany6|<a HapalinBaeTCAd B BbICOTY CEPHOro onoka.

CnepyeT OTMETUTb, YTO B COOTBETCTBMM cO CT. 43 n.3 3K PK, yTouHAeTCcH, YTO NUMUTLI pasmeLleHns
cepbl B OTKPLITOM BUAE Ha CepHbIX KapTax yCTaHaBNUBAKOTCH AN cneunansHON NMoLWaakn - CepHbIX
KapT, Ob6beaMHEHHbIX eAWHOW WHMPPACTPYKTYpOrM WM OOOPYAOBaHHbLIX AMS OTKPLITOrO HAa3eMHOro
XpaHeHus cepbl, B BUAE NpeaenbHOro KonmyecTsa (Macchl) cepbl, paspeLlueHHoro (paspeLueHHomn) ons
HanuBea M MHOrO OTKPLITOrO pasMeLLEeHNs Ha TaKylo CEPHYIO KapTy.

To ecTb 3akoHopgaTenbcTBom PK He TpebyeTcs nsonupoBaHuWe CepHbIX OMoKOB MyTEM YKpPbITUS
reomemMOpaHon, KUCNOMNb30BaHUS HecbeMHoM onanybku u np. OpgHako, komnaHua HKOK ceepx
TpeboBaHWI 9KONOrMYECKOro 3aKOHOAATENbLCTBA, UCNOSMb3yeT B OCHOBHOM HECHEMHYIO Onanyoky.

BmecTe ¢ Tem, cnegyet OTMETUTb, YTO STU Mepbl HE ABMAOTCA 06A3aTenbHbIMU C TOUKU 3pEHUs
aKonormyeckoro 3akoHogatenoctea PK. OpgHako, B COOTBETCTBMW C MPOEKTHLIMWU pPeEeLUEHUSMMU,
komnaHua HKOK ctpemuTtcs 3akpbiBaTb CHOPMUPOBaHHBLIE CEPHblE BFI0KM B COOTBETCTBMM C NaHamu
Mo KPOLLEHNIO.

CokpalleHne obbema BbIGPOCOB 3arpsA3HAOLIMX BELLECTB M UX KOHUEHTpauui B aTMOCHEepHOM
BO34yXe MpW pasnuee U XpaHeHUn cepbl 06ecneynBaeTca KOMMNIEKCOM MEpPONPUATMIA TEXHUYECKOTO U
OpraH13aLMOHHOro XapakTepa:

e [lepen pasnuekon cepa pJerasupyetcss OO Hu3koro ypoBHA (10 yactenm Ha MnH.). 310
obecneunBaeT MMHMMarnbHOE BblAeNeHMe CepoBOAOPOAA B MPOLIECCE PA3NMBKN U XPaHEHWS;

e Tlo nepuMmeTpy Kaxaoro 6noka pacnofioXeHbl AeTeKTOpbl cepoBogopoaa. |_|pl/l KOHLUEeHTpauunn
cepoBoaopona B BO3ayxe 14 yacTen Ha MIH. npouecc pa3rimBkn oCtaHaBIIMBaeTCA;

e TexHonoruga pasnunBa cepbl UCKIMOYaET MNbll1IeHNUe CepHbIX GroKOoB.

Mpouecc 3anvBku cepbl B GrIOKU NOASIEXUT NOCTOSSTHHOMY aBTOMaTUYECKOMY KOHTPOJIHO MO CeAYHLWUM
napameTpam:

e YpOBEHb Cepbl B XpaHUIMLLE;

e Temnepatypa cepbl B XpPaHUIMLLE;

e TemnepaTypa cepbl B CEPONPOBOAE;

e [laBneHune cepbl B CEPONpPOBOAE;

e KonuuecTtBo 3anunToi B GNOKM Cepbl HA MOMEHT OKOHYaHWs 3anvea.

I'Ipou,ecc HanumBa cepbl B 6noku npeacrtaBfieH Ha PUCYHKe 6.2.

MPOEKT HOPMATMBOB PA3MELLEHWNA CEPbI B OTKPbITOM BUAE HA CEPHbIX KAPTAX. HABEMHbIV
KOMINEKC
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MPOEKT HOPMATMUBOB PA3MELLEHWNA CEPbI B OTKPbITOM BUAE HA CEPHbIX KAPTAX. HASEMHbIV KOMMJIEKC
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6.2. CBEOEHNA O HAKOIMNEHWN CEPbI HA CEPHbIX KAPTAX

B tabnuue 6.2-2 npuBeaeHbl cBeaeHUst 0 hakTUYeCKoM HakonmneHun cepbl Ha 1 sHBapsa 2026 roga B
COOTBETCTBMU C OTHETHOCTbLIO KOMnaHuu 3a uctekwui nepuog. NporHosHoe pasmelleHue cepbl Ha
OCHOBE 3anpalunBaembiX NMMUTOB pa3meLleHmnst Ha 2027-2036 rog coctaBuT 630 000 TOHHLI eXXerogHo.

Ta6bnuua 6.2-2 CBefeHMs 0 HaKOMNJIeHUU cepbl Ha CepPHbIX KapTax

HaumeHoBaHue nokasatenen, eq. U3m 3HavyeHus
lMpoekTHas BMECTUMOCTb CEpHbIX KapT (6 wT.), T 4056000
[MpoekTHas BMECTUMOCTb OOHON CEPHOW KapTbl, T 676000
HakonneHo Ha 1 asHBaps 2026 r. 50438*

MpumeyaHue: * O6BEM MOXKET BbITb YTOUHEH C Y4ETOM PE3YNbTaTOB CBEPKU.

6.3. MOHUTOPWUHI 3A COCTOSAHUEM OKPYXAIOLLEN CPE[bl B PAMOHE PACTONOXEHWA
CEPHbIX KAPT

MOHUTOPUHI 3a COCTOSIHMEM KOMMOHEHTOB OKpyXawLllen cpedbl, B TOM 4ucCrne U B panioHe
pacnonoXxeHus CcepHbIX KapT, npoBoautca B cooTtBeTcTBuM ¢ [lporpammon [M3K. [Mporpamma
Npon3BOACTBEHHOrO 3Konormyeckoro kKoHTpons ans o6bekros HKOK H.B. ycTtaHaBnuBaeT TpeboBaHus
K BEEHMIO NPON3BOACTBEHHOIO MOHUTOPUHIa 3a COCTOSHUEM KOMMOHEHTOB OKpYyXXatoLlen cpeapl.

OCHOBHOWN LIeNb0 NPOU3BOACTBEHHOIO MOHUTOPWUHIA, KOTOPbLIN ocyllecTBnsetTcda B pamkax [19K,
SABNSIeTCA MOnyYyeHue [OCTOBEPHOM WHopMaumm O BO3OEWCTBUM OEATEeNbHOCTU O00BLEKTOB
npeanpusaTUa Ha KOMNOHEHTbLI OKpY>KatoLLen cpeapbl (aTMOCEEPHbI BO3AYX, MOYBbI).

CornacHo nyHkty 11 MeToauku pa3paboTkm npoekTa HOpMaTUBOB pa3MeLLeHNs Cepbl B OTKPbITOM BUAE
Ha cepHbIX KapTax, yTBepxaeHHou npukazom MOIITIP PK ot 30 uwiona 2021 roga Ne281, npu
YCTaHOBMEHUN NUMMUTOB pasMeLleHus cepbl TpebyeTcs nNpoBeeHUe OLEHKM YPOBHS 3arpa3HeHus
oKpyxatwllen cpedbl. B pamkax [aHHOM OLEHKM WCNONb3YTCA YCPeOHEHHbIE KOHLeHTpauum
KOHTPOMNMpYEeMbIX 3arpsa3HAoLLMX BELLECTB 3a npeabiayLive Tpy roaa.

[Mpu noaroToBke AaHHOro pasgena Obinn UCNoMNb30BaHbl pe3ynbTaTbl MOHUTOPUHIOBLIX HabMnaeHUI,
nposefeHHbIX TOO «KAM3» n TOO «PecnybnukaHckui Hay4dHO-uccnegoBatenbckuin LieHTp oxpaHbl
aTtmocdepHoro sosayxa» (PHWL), koTopble npeactaBneHbl B otyeTax 3K 3a (2023r.; 2024r.; 2025r.).

MOHUTOPUHT COCTOAAHUA aTMOC)epHOro Bo3gyxa

[nsa onpepeneHns kadecTBa aTMOCEPHOrO BO3Ayxa B palioHe BO3OENCTBUSA CyLIecTBYyeT ceTb
CTaHUMA MOHUTOpPMHIra KayecTBa BoO3gyxa, npegycmoTpeHHas [porpammon OK Ha HaseMHbIX
o6bektax HKOK H.B. B ATbipayckon obnacTtu: Ha aBToMaTtudeckmnx ctaHumax CMKB n Ha COTll.

CMKB — aBTOMaTWyeckMe CTaHUMW HEenpepbiBHOrO 3KOMOMMYEeCKOro MOHUTOPMHra aTMoCgepHOro
BO34yxa, KOTopble (PYHKLMOHMPYIOT HenpepbiBHO (24 4aca B CyTku) 1 obecneyvmBaloT perynspHoe
nony4yeHune onepaTtuBHON MHdOpMaLmm 00 ypoBHe 3arpsi3HeHMs1 aTMOCEPHOrO BO34yXa No OCHOBHbBIM
3arpasHsioWwmMM BewecTBaM: ceposogopoga (H2S), asota guokcmga (NO2), asota okcupga (NO),
yrnepoga okcuga (CO), amokeuaa cepbl (SO2). OgmH pas B mecsy npomssBoantcss otbop npob Ha
cogepxaHme B aTMoccepHOM BO3Qyxe cepbl 3riemMeHTapHon. Bcero B obnactm BO3gencTBus
KomnaHwuewn yctaHOBNEHO 4 CcTaHUMM MOHUTOPMHIa kadectea Bosgyxa (CMKB 115, CMKB 116, CMKB
119, CMKB 120).

B nmpepenax BO3OEWCTBUSA CEPHbIX KapT OPraHM3oBaHbl CTaLMOHAapHbIE 3KONOMMYeckue nnowanki
(C3rI-36 n C3r1-37), Ha kOTOpbIX BeAeTCcs HabnwaeHns 3a cogepXaHMeM B aTMOCEPHOM BO3AyXe
CcepoBOOOpOaa, AMOKCMAA Cepbl, Cepbl anemMmeHTapHoN. lNepuognyHoCcTb HabnogeHwun: 1 pas B kBapTar.

Pesynbtatel MOK o0 coctodHumM aTtmocdepHOro Bo3gyxa 3a npegplgyline Tpu roga B panioHe
pacnonoXeHus CepHbIX kKapT 1 B Npegenax o6nacTn Bo3nencTBus npeacraBrneHbl B Tabnmue 6.3-1.

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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Ta6bnuua 6.3-1 CpegHue 3Ha4YeHMA 3a NocrnegHue TpU roaa NO MOHUTOPUHIY BO3AEUCTBUA Ha aTMocdepHbI BO3fayxX B npegernax o6nactu BO3JeACTBUMA U B palioHe
pacnonoXxeHUs cepHbIX KapT

Mpenentto aonycthman dakTuyeckas KoHUeHTpauus, Mr/m®
3arpssHsioLee BewecTBo HaumeHoBaHue nocra lop FoRHERTPRWR I M m v
NOK/OBYB mr/m? Hp2afil L
KBapTan KBapTan KBapTan KBapTan roa
1 2 3 4 5 6 7 8 9 10
2023 MoKe.c 0.5 0.0014 0.001 0.0014 0.0010 0.0012
CMKB 115 2024 MoKe.c 0.5 0.0013 0.0014 0.0017 0.0009 0.0013
2025 MoKe.c 0.5 0.0013 0.0017 0.0014 0.0014 0.0014
2023 MoKc.c 0.5 0.0012 0.0009 0.0007 0.0007 0.0009
CMKB 116 2024 MoKe.c 0.5 0.0010 0.0009 0.0011 0.0011 0.0010
2025 MoKe.c 0.5 0.0013 0.001 0.0014 0.0016 0.0013
2023 MoKe.c 0.5 0.0012 0.001 0.0007 0.0010 0.0010
CMKB 119 2024 MoKc.c 0.5 0.0013 0.0011 0.0009 0.0008 0.0010
2025 MoKe.c 0.5 0.0013 0.0013 0.0009 0.0009 0.0011
Cepbl anokeng, 2023 MNAKc.c 0.5 0.0020 0.001 0.0013 0.0015 0.0015
CMKB 120 2024 MoKe.c 0.5 0.0019 0.0015 0.0015 0.0012 0.0015
2025 MoKe.c 0.5 0.0019 0.0019 0.0020 0.0015 0.0018
2023 MOKp.3. 10 0.01 0.01 0.01 0.01 0.0100
C3n-36 2024 MOKp.3. 10 0.01 0.01 0.01 0.01 0.0100
2025 MOKp.3. 10 0.01 0.01 0.01 0.01 0.0100
2023 MOKp.3. 10 0.01 0.01 0.01 0.01 0.0100
2024 MOKp.3. 10 0.01 0.01 0.01 0.01 0.0100
con-37
2025 MOKp.3. 10 0.01 0.01 0.01 0.01 0.0100
CpeaHsin 0.0043 0.0042 0.0042 0.0041 0.0042
2023 MoKe.c 0.008 0.0014 0.0029 0.0030 0.0009 0.0021
CMKB 115 2024 MoKe.c 0.008 0.0011 0.0021 0.0008 0.0008 0.0012
2025 MoKe.c 0.008 0.0010 0.0010 0.0018 0.0009 0.0012
2023 MoKe.c 0.008 0.0022 0.0029 0.0054 0.0013 0.0030
CepoBoaopoa CMKB 116 2024 MoKc.c 0.008 0.0011 0.0085 0.0036 0.0010 0.0036
2025 MoKe.c 0.008 0.0012 0.0059 0.0027 0.0025 0.0031
2023 MAKc.c 0.008 0.001 0.0026 0.0013 0.0007 0.0014
CMKB 119 2024 MoKe.c 0.008 0.0009 0.0015 0.0013 0.0008 0.0011
2025 MoKc.c 0.008 0.0008 0.0015 0.0009 0.0010 0.0011

MPOEKT HOPMATMUBOB PA3MELLEHWNA CEPbI B OTKPbITOM BUAE HA CEPHbIX KAPTAX. HASEMHbIV KOMMJEKC
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2023 MoKe.c 0.008 0.0009 0.0027 0.0017 0.0011 0.0016
CMKB 120 2024 MoKc.c 0.008 0.0012 0.0023 0.0017 0.0006 0.00145
2025 MoKe.c 0.008 0.0012 0.0022 0.0018 0.0010 0.0016
2023 MOKp.3. 10 0.003 0.003 0.003 0.003 0.003
Can-36 2024 MOKp.3. 10 0.003 0.003 0.003 0.003 0.003
2025 MOKp.3. 10 0.003 0.003 0.003 0.003 0.003
2023 MOKp.3. 10 0.003 0.003 0.003 0.003 0.003
con.a7 2024 MOKp.3. 10 0.003 0.003 0.003 0.003 0.003
2025 MOKp.3. 10 0.003 0.003 0.003 0.003 0.003
CpeaHsin 0.0018 0.0030 0.0025 0.0017 0.0022
2023 OBYB 0.07 0.03 0.03 0.03 0.03 0.03
CMKB 115 2024 OBYB 0.07 0.03 0.03 0.03 0.03 0.03
2025 OBYB 0.07 0.03 0.03 0.03 0.03 0.03
2023 OBYB 0.07 0.03 0.03 0.03 0.03 0.03
CMKB 116 2024 OBYB 0.07 0.03 0.03 0.03 0.03 0.03
2025 OBYB 0.07 0.03 0.03 0.03 0.03 0.03
2023 OBYB 0.07 0.03 0.03 0.03 0.03 0.03
CMKB 119 2024 OBYB 0.07 0.03 0.03 0.03 0.03 0.03
2025 OBYB 0.07 0.03 0.03 0.03 0.03 0.03
Cepa anemeHTapHas 2023 OBYB 0.07 0.03 0.03 0.03 0.03 0.03
CMKB 120 2024 OBYB 0.07 0.03 0.03 0.03 0.03 0.03
2025 OBYB 0.07 0.03 0.03 0.03 0.03 0.03
2023 MOKp.3. 6 0.03 0.03 0.03 0.03 0.03
C3rl-36 2024 MOKp.s. 6 0.03 0.03 0.03 0.03 0.03
2025 MOKp.s. 6 0.03 0.03 0.03 0.03 0.03
2023 MOKp.s. 6 0.03 0.03 0.03 0.03 0.03
Ccan-37 2024 MOKp.3. 6 0.03 0.03 0.03 0.03 0.03
2025 MOKp.3. 6 0.03 0.03 0.03 0.03 0.03
CpegHsas 0.03 0.03 0.03 0.03 0.03

MPOEKT HOPMATMUBOB PA3MELLEHWNA CEPbI B OTKPbITOM BUAE HA CEPHbIX KAPTAX. HASEMHbIV KOMMJEKC
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CpaBHUTENbHBLIN aHanu3 pesynbTaToB HabniogeHwn aTmocdepHoro Bo3gyxa 3a 2023-2025 rr. B
obnacTtu Bo3oencTeud nokasan:

e CcpedHue KoHueHTpaumm guokcmaa cepbl Ha CMKB 115/116/119/120 B TeueHue 3-x neT He
npeBbILLany yCTaHOBMNEHHbIE HOPMATUBLI Ha BCEX TOUKax HabnoaeHus. MakcumanbHble 3HaYeHust
6binm 3acbukempoaHbl Ha CMKB 120 B 2025 rogy u coctasnsinm 0.0020 mr/m3 (0.5 MAK ans
HaceneHHbIX MyHKTOB). YCpeaHEHHOe cofepxaHne Auokeuaa cepbl OT BCeX CTaHUmn HabnoaeHni
coctaBnsieT 0.0013 mr/m3 (0.0024 poner MNOK ans HaceneHHbIX NYHKTOBY);

e CpepHee cogepxxaHve anokcuaa cepbl Ha COIM-36 n 37 coctasnsno 0.01 mr/m3 (0.001 gonei
MAKp.3);

e CpefHMe KOHUEHTpauuM COAepXaHusi CepoBOAOpoAa MO pe3ynbrataM  TPEXIETHUX
HabnogeHun Ha Bcex CMKB He npeBbiwanu yctaHoeneHHoro MNAOK B 0.008 mr/m3. YcpegHéHHoe
copepkaHume cepoBojopoaa OT BCex CTaHuui HabnogeHwun coctasnsiet 0.0019 mr/m3 (0.53
ponen MNAK ons HaceneHHbIX NyHKTOB);

e CpepnHee cogepxaHue cepoBogopoaa Ha C3IM-36 n 37 coctaensno 0.003 mr/m3 (0.0003 gonen
MaKp.3);

e CcoaepxaHue cepbl aneMmeHTapHon Bo Bce nepuofbl HabnwoaeHun (2023-2025 rr.) octaBanucb
HWxXe npeagena obHapyXeHus MeTofa Ha BCex Tovkax HabnoaeHun

Bbi600bI

CpaBHUTENbHbLIN aHanNu3 gaHHbIX HabnaeHUn 3a aTMocdepHbIM BO3QYXOM B 30HE BO3OENCTBUA 3a
2023-2025 rr. nokasan ctabunbHoe COOTBETCTBNE YPOBHEN 3arpsA3HAIOLLMX BELLECTB YCTAHOBNEHHbIM
HopmaTuBam. CpefiHMe KOHUEeHTpaLmu anokecmaa cepbl 1 ceposogoposa Ha CMKB 115, 116, 119, 120
n C3r-36, 37 He npeBbIlWanu npeaensHO ONYCTUMbIX KOHLeHTpauuin. KoHueHTpaumm aneMmeHTapHom
cepbl B Uccrieyemblin NepUOL OCTaBanuch Hke npeaena obHapyXeHus aHanuTU4eckoro metoaa.

lMony4yeHHble pe3ynbTaTbl CBMAETENLCTBYHOT 00 OTCYTCTBUU HEraTUBHOrO BO3AEWCTBUS Ha KavyeCcTBO
aTMocepHOro Bo3ayxa B rpaHuuax 30Hbl HabnwoaeHui.

AHanns MHOroneTHUX [aHHbIX MPOM3BOACTBEHHONO 9KOMOMMYECKOro KOHTPONS MOKasbiBaeT, 4TO
aHanoru4yHas TeHAEeHLUMsa COXpaHseTCs Ha NPOTsKeHUn Bcero nepuoaa HabnogeHun: ¢ 2016 no 2025
Ir. MPEeBbILEHUN npeaenbHO AOMYCTUMbIX KOHLIEHTpauun 3arpssHsoWnX BeLLecTB B panloHe
pacnonoxeHusa cepHbIX KapT 1 B Npeaenax obnactn BO34enNcTBUSA He 3ahUKCUPOBaHO.

CpegaHue koHueHTpaumm 3B 3a nepmog 2016—2025 rr no MOHUTOPUHIY BO30ENCTBUA HA aTMOCHEPHbI
BO34yX B npefenax obnactvu Bo3oenCTBUS N paloHe pacrnonoXeHusi CEPHbIX KapT npeacTaBrieHbl B
HononHeHnu B.

MOHVITOpVIHI' COCTOAAHUA NO4YB

TepputOopusi, Ha KOTOPOW PacnONOXeHbl MNNoLagku pasMeLleHnst cepbl, B reoMopdonornieckom
OTHOLLIEHMUN, HaX0aUTCA B NpeAenax MOPCKON HOBOKACMMNCKOM akKyMYNSTUBHOW paBHUHBIL. Penbed ee
B OCHOBHOM rpsi4oBO-OYrpucTO-yBanucTblin. ®dopmupoBaHMe MNOYB MNPOUCXOAUT Ha MOPCKMX
OTINOXEHUAX, NPEeACTaBMEHHbIX MOpoaMuM PasfnMYHONO MEXaHWYEecKoro coctaBa (UNMCTble Neckw,
CYIMNUHKK, cynecu) ¢ 6onbLUMM KONMYECTBOM ODFIOMKOB pakylUeK U XapakTepusyrLwmmucs 6onbwmm
cogepxaHveMm conen. [Ina no4s TeppuTopuM XapakTepHbl HU3KOE coepXaHwe rymyca n areMeHTOoB
NUTaHUS!, BbICOKAsA KOMMIIEKCHOCTb, LUMPOKOE pa3BUTME MHTPA30HAasbHbLIX MOYB U NOYTN NOBCEMECTHOE
3aCofeHne NnoYB.

dopMMpoBaHMe MOYB MPOMCXOAUT MO BO3AEWCTBMEM pasfnuyHbIX hakTOpPOB MoyBoobpasoBaHUs —
penbeda, xapaktepa no4yBooOpasyoLlMx nopod, rMyOuH 3aneraHns rpyHTOBbIX BoA. KonuuecTtBo
BblAensieMbIX 34€eCb MOYBEHHbIX TMMNOB, MOATMNOB U POAOB MOYB OTHOCUTENLHO HEBOMbLIOE, HO OHU
0obpa3syloT pasnuuHble KOMOUHauMm Mexay cobou, pasnuuarolmecss He TOMbKO MO TUMOBOMY W
noATUNOBOMY COCTaBY, HO M MO COOEpPXaHW KOMMOHEHTOB B COCTaBe MOYBEHHbIX KOMOWHaLWN.
[MyCTbIHHBIE MOYBbI UMEKT BbICOKOE COAEp)KaHue KapOboHATOB M LIEMNOYHYK peakuuio MOYBEHHbIX
cycneHsnn. XuMmnyeckne CoeanHeHus, MMeoLLIMe KUCAY0 peakuuto, Npu BbinageHnn Ha NOBEPXHOCTb
nouysbl ByayT BCTynaTb B peakuuy C NOYBEHHbIMW KapboHaTamu (NpemmyLlecTBEHHO kapboHaTom
Kanbums) ¢ obpa3oBaHMEM HETOKCUYHbLIX TPYAHO PacTBOPMMbIX Conen kanbuud. Takum obpasom,

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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Kap60HaTbI, cogepxawmeca B OonblMX KOMMYecTBax B MO4YBaXx, SABMAKTCA rEOXMMUYECKUMU
6apbepaMM B OTHOLUEHUWN NOOKUCIEHNA.

30HarnbHbIM MOYBEHHLIM TUMOM Ha TEPPUTOPUN ABNAKOTCA 6ypb|e NyCTbIHHbI€ MNO4BbI.

K OCHOBHbIM reHeTMYEeCKNM CBONCTBAM BYpbiX MOYB OTHOCSTCS: HU3KOE CoAepKaHue ryMmyca, BblCOKOoe
cogepxaHve kapboHaToB, LenovHas peakumss BOAHOW cycneHsuu. [louBoobGpasywolime u
noacTunatroLine noponsl npeactaBrieHbl neckamum n cynecsimu. MOLWHOCTb ryMyCOBbIX FOPU3OHTOB
coctaBnseT 25-35 cm. CogepxxaHue rymyca B ropusoHTe A HebonbLoe 0.3-1.0%, B ropnsoHTe B oHO
ymeHbliaetca ao 0.2-0.8%. CogepxaHune BanoBblx hOpM a3oTa B BEPXHEM FOPU3OHTE COCTaBnseT
0.009 %, dhocdopa — 0.04%, noaBmxHbIX azota — 0.7 mr Ha 100r nouyBkl, poccopa — 8.5 mr Ha 100 r
noysbl. CymMa OOMEHHbIX KaTMOHOB HeBenuka, 5.7-7.3 wMr.ake/100 r nousbl. CogepxaHue
MOrnoLLEHHOro HaTpUs He npeBbiwaeT 2% OT CyMMbl KAaTUOHOB, YTO CBUAETENLCTBYET 06 OTCYTCTBUMU
conoHueBaTocTu. Peakuna noyBeHHOM cpedbl crnaboulenoyHas. [paHynoMeTpuyeckuii CcocTas
BEPXHEro ropn3oHTa — cynecyaHbli ¢ KonuyectBoM 4vactuy anametpoMm meHee 0.01 mm — 10-12%.
Hwxenexallume ropusoHTbl NpeacTaBneHbl YepeaoBaHMeM NecyaHblX 1 cynecdaHblx cnoes. B coctase
dpakumn npeobnagatoT YacTuubl Menkoro necka — 80.0-85.0%.

3HauuTensHoe pacnpocTtpaHeHne Ha onMcbiBaemon TEeppUTOPUN NONYyHUNN UNHTpPa3oHallbHbI€ MO4YBbI:
COJMOHLIbl 1 COJTOHYaKW.

ConoHupbl NyCTbIHHbIE BbIAEMSOTCS, B OCHOBHOM, B COCTaBe MOYBEHHbLIX KOMOMHauun ¢ BypbiMu
noysamu un conoHyakamu. [pocumnb CONOHUOB UMEeET YeTKyo AnddepeHLnaumio Ha reHeTu4eckme
ropun30HTbI. MOLLHOCTb rYMYCOBbIX FOPU3OHTOB CONOHLO0B cocTaBnsieT 20-30 cMm, coaepxkaHue rymyca
0.4-1.0%. O6ecneyeHHOCTb NUTATENbHbLIMU BELLECTBAMU OYEHb HU3Kas U HU3Kada. Peakunsa nouBeHHOmM
cpeabl LWenoyHasa 1 cunbHollenoyHas. [oYBeHHO-NOrNOTUTENBHbBIN KOMMNEKC HAacCbIWEeH LLeNOYHbIMN
KaTuoHamu, obycnaenuBalWMMK ConoHueBaTocTb. CoaepxaHue HaTpus pocturaet 25-45%. B
NMOYBEHHOM npodune OTMeYaeTcs 3HaYMTENbHOE CoAdepXaHue BOoAOopacTBOpMMbIX conen — ao 1.0-
1.5%.

MOHUTOPUHI COCTOSAAHMSA MOYB B paviOHe pacnorfoXeHust NMoLafoK XpaHeHUst cepbl NPOBOAWICS Ha
ctaHumax COlM-36 n COlM-37. PesynbTaThl XMMUYECKUX aHanNuM3o0B nNpob noys, 0TOOGpaHHbLIX Ha 3TUX
CTaHLUMAX B panioHe pacrofnioXeHUsl CEepPHbIX KapT CpaBHUBaANUCh C POHOBbLIMU 3HAYEHUAMU CTaHLUNA,
pacnonoXeHHbIX BHE 30HbI Bo3aencteusa 06bektoB HKOK Ha nouBeHHbIN nokpos (C3MM-49, 50, 51, 52),
a Takke C npegenbHO AOMNYCTUMbIMU KOHLEHTpauusamMmn 3arpssHaowmx Belects B nousax (MAK),
npuBeaeHHbIMN B «[ MrMEHNYeCKUX HopmaTmBax K GesonacHocTu cpedbl obutaHuay (yTB. [Npukasom
MwuHncTpa 3gpaBooxpaHeHuns PK ot 21 anpensa 2021 roga Ne [ICM-32).

Hwxe npnBoauTCst aHanmn3 JaHHbIX NO COAEPXaHM0 KOHTPOMMPYEMbIX UHIPEOVNEHTOB (3NeMeHTapHON
cepbl M pH) B n04Bax MOHUTOPUHIOBBLIX 1 POHOBbLIX CTaHLM BecHon 2023 r. 1 oceHbto 2025 r. B aHanus
NPUHATBI YCPEAHEHHbIE KOHLEHTpaLMUM anemMeHTapHomn cepbl U pH, nony4veHHble ¢ ropusoHTta 0-5¢cm 1
5-20 cm. PesynbTathl [1OK 0 cocTosHMM NOYBEHHOIO NOKPOBA 3a Npeablayline Tpy roga npeacTaBreHbl
B Tabnuue 6.3-2.

Cepa anemeHmapHasi

B TeueHune TpéxneTHero nepmuoaa cpegHee cogep)xaHue arieMeHTapHON cepbl B NOYBEHHLIX 0bpa3suax
Ha nnowapake pasmeleHus cepbl (COM-36 u COIl1-37) octaBanocb Ha CTabUNbHOM YpOBHE U
Bapbuposanock ot 0.008 go 0.009 % (B nepecyéte — 80—90 mr/kr), 4TO cocTaBNAET NuLb OKONno 50—
56 % OT ycTaHOBReHHOW npedensHO pJonyctumon koHueHTpauum (MAK) 0.016 % (160 wmr/kr),
yTBepxaéHHon [Mprkasom MuHucTtpa 3gpasooxpaHeHus PK Ne KP OCM-32 ot 21.04.2021 r. Ha
¢oHoBOM yyacTke (C3l1-49, C3M-50, C3AI1-51, CAl-52) ycpeaHEHHast KOHLEHTpaLUnsa anemMeHTapHon
cepbl Takke BapbupoBanacb B npegenax 0.008-0.009%, npuyém MakcumanbHble 3HaAYeHUs
Habnopganucs oceHbto 2024 roga (o 0.012%), 4to MOXeT ObiTb OOYCNoBREeHO NpUPOOHbIMU
CE30HHbIMU KonebaHnsimMu.

B cpenHem 3a nepuopg 2023—-2025 rr. cogepxaHue cepbl Ha POHOBBIX CTaHLMAX ObINO HE3HAYUTENBHO
Boiwe (0.009 %) no cpaBHeHuio ¢ nnowagkon pasmelleHus cepbl (0.0085 %), yTo ykasbiBaeT Ha
OTCYTCTBME BbIPaXXEHHOIO0 TEXHOTEHHOIO BO34ENCTBUS Ha 06bekTe HabnogeHUN.

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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pH

Pe3ynbTatbl MOHUTOPMHIa KUCIOTHO-LLENOYHOW peakumn nodseHHoro pacteopa (pH) Ha nnoliagke
pasmeLlleHus cepbl (MPC) 1 Ha oHOBbLIX yyacTkax 3a nepuop BecHa 2023 — oceHb 2025 rr. nokasanu,
4yTO cpefHue 3HaveHus pH B uccnegyemblx noyBax BapbupoBanucb ot 7.22 o 8.90. YkasaHHble
3Ha4yeHMs1 COOTBETCTBYIOT cnabo- M yMEpeHHO-LIEeNoYHOM peakuun, XapakTepHonm And mouys,
pacnonoXeHHbIX B 3aCyLUNUBbLIX U NOoMy3acylwnuebix 3oHax. CpeaHas kncnoTHocTb Ha MNPC 3a Becb
nepvoa HabnwogeHun coctaBuna 7.98, 4TO ykasbiBaeT Ha ycTomuvMBoe npeobnagaHue LLenovHon
peakuumn cpeabl. CpegHee 3HayeHue pH Ha OOHOBbLIX CTaHUMAX 3a Tpy roga coctasuno 7.95.

KucnotHocTb nouB Ha nnowagke NPC n Ha OHOBLIX yyacTkax 3a TPEXNEeTHUN nepuos umena
COMOCTaBUMble 3HayeHusi, 6e3 CTaTUCTUYECKM 3HAYMMbIX OTKIIOHEHWW, 4YTO CBUAETenbCTByeT 06
OTCYTCTBMM TEXHONEHHOIO BIIUSIHUS Ha KMCIOTHO-LLEno4YHon 6anaHc noys.

Bbi60o0blI

Mo pesynbTatam TpéxneTHUx HabnogeHun (2023-2025 rr.) ycTaHOBNEHO, 4YTO CcoAepXaHue
aneMeHTapHOM cepbl B MNOYBax Ha Mrowlagke pasMmelleHust cepbl MU Ha (POHOBbIX y4vacTkaxX He
npesbilaeT yctaHoBneHHon MNAOK n octaértca Ha cTabunbHOM ypoBHe, 6e3 NpU3HaKOB HaKOMMEHUs.
YcpenHEHHble 3HadeHnsa KoHueHTpauumn cepbl Ha MPC paxe HECKONbKO HMXe, YeM Ha (DOHOBbIX
CTaHLUMAX, YTO YKa3blBaeT Ha OTCYTCTBME 3HAYMMOro TEXHOFEHHOr0 BO34ENCTBUSI.

Mokasatenn pH B uccnegyembix novBax Takke AEMOHCTPUPYIOT YCTOMYMBO LLEMOYHYHO peakuuio,
XapakTepHyo ANnd nNpupoaHbIX YCrOBUWA pernoHa, 6e3 OTKMOHEHUN OT (POHOBbLIX 3HAYEHMW. Takum
obpa3om, obLlee COCTOSHME MO4YB MO MNoKasaTensM 3fieMEHTapHOM Cepbl U KUCIIOTHOCTU MOXHO
oxapakTepusoBaTb Kak CTabunbHoe u He NOABEPXKEHHOE aHTPOMNOreHHOMY 3arpsi3HEHNIO.

Mo pesynbTatam MHoroneTHux HabnwoaeHu 3a nepmnoa 2016—2025 rr. ycTaHOBMEHO, YTO coaepXaHue
anemMeHTapHoOW cepbl B NoYBax Ha nnowazke pasmelleHus cepbl (MPC) n oHOBLIX yyacTkax B Lienom
He npesblllaeT yCTaHOBMEHHbIEe rurneHudeckme HopmaTuebl (MOK) n xapaktepusdyetca ctabunbHom
OnHamukon 6e3 yCTonumMBom TEHAEHL MM K HAKONSEHWNIO

Takum obpasom, No pesynbtaTtam Bcero nepuoaa HabnogeHUN OTCYTCTBYIOT MPU3HAKM YCTONYMBOIO
3arpsi3HEHNs1 MOYBEHHOrO MOKPOBa M 3HAYMMOrO TEXHOrEHHOrO HaKOMMEHUSA 3NEeMEHTapHON cepbl B
30He BNUSAAHMA 0ObekTa.

[aHHble No cogepaHnio aneMeHTapHoOM cepbl B NOYBax B nNpegenax obnactu BO3AENCTBUSA U pafioHe
pacnonoxeHus cepHbix KapT B nepmnog BecHa - OceHb 2016-2025 rr. npeacrtaBneHsl B [JlononHeHum I

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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Ta6bnuua 6.3-2 CopepxkaHue anemeHTapHou cepbl U pH B nouBax. BecHa 2023 - OceHb 2025 rr.
Cepa anemeHTapHasi, % S pH
can Fny6wuHa,
CM BecHa 2023 | OceHb 2023 | BecHa 2024 | OceHb 2024 | BecHa 2025 | OceHb 2025 | BecHa 2023 | OceHb 2023 | BecHa 2024 | OceHb 2024 | BecHa 2025 | OceHb 2025
nak, % 0.016 -
Mnowapka pasmewieHus cepbl (MPC)
0-5 0.008 0.008 0.009 0.008 0.008 0.008 7.82 7.92 8.89 8.63 7.36 7.59
Can-36 5-20 0.008 0.008 0.008 0.008 0.008 0.008 7.75 7.74 8.1 8.51 6.59 6.71
0-20 0.008 0.008 0.009 0.008 0.008 0.008 7.79 7.83 8.5 8.57 -
0-5 0.008 0.008 0.01 0.008 0.008 0.008 8.8 8.02 8.48 8.01 8.02 8.00
Car-37 5-20 0.008 0.008 0.009 0.008 0.008 0.008 8.43 8 8.39 7.69 7.99 8.00
0-20 0.008 0.008 0.01 0.008 0.008 0.008 8.62 8.01 8.44 7.85 -
CpepnHee 0.008 0.008 0.008 0.008 0.008 0.008 8.20 7.92 8.47 8.21 7.49 7.575
®doHoBble cTaHuun (PoH)
0-5 0.008 0.008 0.008 0.012 0.008 0.008 8.09 8.37 7.99 8.89 - -
Con-49 5-20 0.008 0.008 0.008 0.008 0.008 0.008 7.81 8.1 7.95 8.74 - -
0-20 0.008 0.008 0.008 0.01 0.008 0.008 7.95 8.24 7.97 8.82 - -
0-5 0.008 0.008 0.008 0.009 0.008 0.008 8.12 8.76 8.08 8.23 - -
Can-50 5-20 0.008 0.008 0.008 0.008 0.008 0.008 7.96 8.93 8.1 8.15 - -
0-20 0.008 0.008 0.008 0.008 0.008 0.008 8.04 8.85 8.09 8.19 - -
0-5 0.008 0.008 0.008 0.008 0.008 0.008 9.52 9.27 6.88 7.98 7.12 7.14
C3r-51 5-20 0.008 0.008 0.008 0.008 0.008 0.008 8.84 9.78 7.29 7.83 7.33 7.30
0-20 0.008 0.008 0.008 0.008 0.008 0.008 9.18 9.53 7.09 7.91 7.23 7.22
0-5 0.008 0.008 0.008 0.008 0.008 0.008 7.9 8.75 7.04 8.71 7.66 7.21
CQari-52 5-20 0.008 0.008 0.008 0.008 0.008 0.008 7.65 9.27 7.25 8.62 7.57 7.25
0-20 0.008 0.008 0.008 0.008 0.008 0.008 7.78 9.01 7.15 8.67 7.62 7.23
CpepHee 0.008 0.008 0.008 0.009 0.008 0.008 8.24 8.9 7.57 8.39 7.42 7.225

MPOEKT HOPMATMUBOB PA3MELLEHWNA CEPbI B OTKPbITOM BUAE HA CEPHbIX KAPTAX. HASEMHbIV KOMMJIEKC
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7. NPEANOXEHWUA NO NMUMUTAM PA3MELLEHUA CEPbI B OTKPbITOM BUAE

B cBs3u ¢ HeobxoaumocTbio nonyyeHusa HKOK H.B. koMnnekcHoro akomnormyeckoro paspeLleHusa ans
OEenCcTBYOLWNX Ha3eMHbIX OOBLEKTOB, B HACTOSLEM pa3fene pacCMOTpPeHbl MPOrHO3Hble MUMUTHI
pasmelleHns cepbl B OTKPLITOM BuAe Ha cepHbix kaptax YKIMHulT «bonawak» B nepcnektuee Ha 10-
netHun nepuopg 2027-2036 rr.

lMpoeKkTHble TexXHWYecKue pelleHus ANns fanbHenwero pasBuTus MectopoxaeHus KawaraH 6binu
NpuHATLI B pamkax yTeepxaeHHoro LUIKPP PK «[dononHeHus k [poekTy pa3paboTky MecTopoXaeHus
KawaraH (no coctosHuto Ha 01.01.2025 r.), (AMNPM) a Takke TeXHUYECKOro nNPOEKTHOro AOKyMeHTa
«ObycTpornictBo MecTopoxaeHus KawaraH. HapawwmBaHue npousBogutensHoctn o 450 Thic.
Bappenen/cytkn Ha HazemHom komnnekce» (TMP 450 HK).

CornacHo gaHHbIM OOKYMeHTaMm B paccmaTtpusaemom nepuoge 2027-2036 rr. npegycMaTpuBaeTcs
NPOAOIMKEHNE OCBOEHUS MECTOPOXAEHUSA MyTeM yBennueHus [o6blun yrneBoJopOAHOro Chipbs C
JocTuwkeHnem «nonkm gobbium» 450 000 6app. HedTU/cyT. MNpu 3TOM paclMpeHns OEeNCTBYHOLLUX
YCTaHOBOK NO npou3BoacTtBy cepbl Ha YKIMHulT «bonawak» MpoeKkTHbIMU peLleHUsMN  He
npeaycMoTpeHo.

Ha ocHoBaHun TpeboBanHuin nn. 6 n. 2 ctaten 397 OK PK, cornacHo koTopbIX Heagponons3osaTenu npu
npoBeaeHnn onepauuin no passeake n (unun) gobolve yrneBoAOPOAOB AOMKHBI NpeaycMaTpuBaTh Mepbl
Nno yMeHbLUEeHNI0 06 bEMOB pa3MeLLeHNst Cepbl B OTKPLITOM BMAE Ha CEPHbIX KapTax U CHWXEHUIO ee
HeraTMBHOro BO3ENCTBUS Ha oKpyxatoLtyto cpeay, B HKOK H.B. paspaboTtaHa ctpaTerus ynpaBneHus
cepon. [laHHOM cTpaTerven npeaycMoTpeHo, YTo 6onbLuas YacTb NpoM3BeAEHHON Cepbl peanusyeTtcs
Ha MMPOBBIX PbIHKaX B BUAe rpaHys, oteevatowmux tpedosaHunam CT PK 3555-2020 «Cepa TexHuyeckast
rasoBasi rpaHynMpoBaHHasi U NacTUNMpPOBaHHas», B CBHA3M C YeM MNPUOPUTETHbLIM HarnpaBneHnem
NnoaroTOBKW XXMAKOW cepbl ABnsdeTcs nnowaaka Ha YKK3E.

HopmaTtuBbl pasmelleHuss cepbl pacCcyMTaHbl Ha OCHOBaHUM MPOEKTHOW MpPOU3BOAUTENBHOCTU
YCTaHOBOK M3BrieveHus1 cepbl, koTtopasa coctasnseT 1533000 1/rog. N3BneyeHHasa cepa Hacocamu
nogaetca Ha ycTtaHOBKy rpaHynsauumn Ha XXK3E gns rpaHynaumm M OTrpy3ku B KENe3HOOOPOXHbIe
BaroHbl notpebutensm. MNpn HEBO3MOXHOCTM WMCMONb30BaHWUS YCTAHOBKM rpaHynsaumu, cepa Gyaet
HanpaBnATbCA Ha HaNMB Ha CepHble KapTbl ¢ POPMUPOBAHUEM CEPHBIX OOKOB.

B n.3, ctatbm 43 3K PK yTouHseTCH, 4TO NMUMUTBLI pasMeLLeHnst cepbl B OTKPbITOM BMAE Ha CEPHbIX
KapTax YyCTaHaBnuBalwTCA ANs CneunanbHOM MoWagku - CepHbiX KapT, 06beaAWHEHHbIX eauHON
WHppacCTpyKTypor 1 060pyaoBaHHbIX AM1S1 OTKPLITOrO HA3EMHOMO XpaHeHUs cepbl, B BUAe NpeaenbHoro
KonuyectBa (Maccbl) Cepbl, paspeLleHHOro (paspelleHHon) ANnd HanmvMBa W UMHOTMO OTKPbITOro
pasmeLlLeHns Ha Takyto cepHyto kapTy. [pu 3TOM B kadecTBe NMMUTa pasMeLLeHns cepbl ykasblBaeTCcH
CyMMapHO€e KOMNMYeCTBO XNOKOW Cepbl, HANMBaeMOW Ha CePHbIe KapTbl, U CEPbl, B OTHOLLEHUN KOTOPOWA
OCYLLECTBNAETCA MHOE OTKPbITOE pasMmelleHne (Hanpumep, nepemMelleHne cepbl C KapTbl Ha KapTy,
pasmelleHne HEKOHANLMOHHOM cepbl), 6e3 pa3buBkM Ha CEPHbIE KapTbl.

Takum 0o6pa3oM, NMUMUT pasMelleHUss ONs KaKOOro KareHaapHoro roga ¢opMupyetcsi TONbko B
OTHOLLIEHWWN TOFO KOMMYECTBa Cepbl, KOTOPLIA NMOCTYNAET Ha CEPHYI0 KapTy B TeYeHWe KarieHZapHoro
rona, 6e3 yyeta konuyecTBa cepbl, HAKOMNEHHOW 3a NpeablayLime nepuoasl. Cpok XpaHeHUsi cepbl Ha
CEepHbIX kapTax He pernameHTupyetcs. O6beM cepbl, HakannMMBaeMOW Ha CepHbIX KapTax, He NOANEXNT
3KOMOrMYE€CKOMY HOPMUPOBAHUIO U OFPaAHUYUBAETCS TONbKO BMECTUMOCTbLIO CEPHbIX KapT.

B n.3, ctatbn 43 OK PK Takke yTO4HSETCS, YTO XpaHEHUe cepbl 3aKpbiTbiM CMOCOBOM B LIMCTEPHAX,
cunocax, WHbIX pesepByapax W COOpPYXeHusAX (ckrnagax), WCKN4alwux ee BO3gencTBMe Ha
OKPY>KaIoLLYHO Cpeay, He MOAMEXUT 3KONOrMYECKOMY HOPMUPOBaHMIO. B cooTBETCTBMM MN.3, NyHKTa 2,
Masbl 1 MNMpaBnn obpalLeHns ¢ cepon TEXHUYECKON ra3oBou, yTBemKAeHHbIX npukasom MOITIP PK ot
22 wiona 2021 roga Ne 266, cepHbIMK KapTamn He SBASIOTCH OTKPbITble MecTa CKragupoBaHus cepbl
TEXHUYECKOW ra3oBOW (COOPYXEHWs), pacCMaTpvBaemble Kak 4YacTb TEXHONOrM4yeckoro mnpouecca
nony4YeHns, OTrPy3KN KOHEYHON TOBapHOMW NpoayKumW, NpegHasHavYeHHoN Ans OTrpy3kn noTpebutensm,
BKITHOYas OTKPbITble TPAH3UTHbIE MYHKTbl HAKOMMEHUS Cepbl TEXHUYECKOWN ra3oBON, OTKPbITblE CKragbl
XpaHeHus U NPOM3BOACTBEHHbIE Nrowaaku. Takum obpa3om, BpeMeHHOEe XpaHeHUe TOBApHOW cepbl B
MecTax CKNnagupoBaHUs, B TOM 4YMCMEe M Ha OTKPbITbIX Nnowagkax, He NoAnexuT 3KONOrMyeckomy
HOPMMPOBAHMIO.

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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"paHynupoBaHHag (NacTMNUMpoBaHHasa) U KOMOBas cepa sIBNATCA NPOAYKLMEN, TOTOBON AN OTIPY3KM
B BaroHbl M peanusauuu notpebutensm. CknagvpoBaHMe Ha OTKPbITbIX NMoLagkax XpaHeHwus u
OTrPy3KM CEPHOM NPOAYKUUU — rpaHynmMpoBaHHOW (NacTUNUPOBAHHOW) U KOMOBOW Cepbl Ha CepHbIX
KapTax, B cootBeTcTBUM ¢ M. 1 n. 2 nn. 1 n 3 urn. 4 n. 23 MNpasun obpallieHns ¢ cepon TeXHUYECKOM
rasoBon, ytBepxAaeHHbix npukazom MOIITIP PK ot 22 wona 2021 ropa Ne 266, He saBnsetcs
pasmelleHneM, 1N NUMUTbI pasMeLLleHMs B pamKax HacToslLLero npoekta Ha AaHHble BuAbl CEepHOM
NpoAyKLUUN He 3anpallmBatoTCs.

Mpn makcumanbHon npoussoanTensHocTn B 1533000 T/rof cepbl, NnaHUpyemMbit 06beM rpaHynsaumm
Ha YKK3E coctaBut nopsagka 903000 T/roa, COOTBETCTBEHHO pa3MelleHue cepbl Ha CEpPHbIX KapTax
npeanaraetca B o6beme 630 000 T/roa.

B cootBeTcTBUN C TpebGoBaHuaMM MeToaukmn paspaboTknm NpoekTa HOPMaTUBOB pa3MeLLEHUs cepbl B
OTKpbITOM BUAE Ha CepHbIX KapTax, yTeepxaeHHon npukasom MIITIP PK ot 30 nona 2021 roga Ne281,
NMMUTBI pasMeLLeHnss cepbl B OTKPbITOM BUAE Ha CepHbIX KapTax YCTaHaBNMUBAKOTCS C Y4YeToOM
NMOHMXaIoLLMX KOIOPULIMEHTOB, YUUTLIBAKOLLUX CTENEHb NEPEHOCAa 3arpsi3HAOLLMX BELLECTB U3 CEPHbIX
KapT B aTMocdepy U Ha NOYBbI NpUneratoLLmnx TeppuTopun.

JInmnTel pasmellieHns cepbl onpeaensioTcs no popmyne:
M =1/2 x Mo6p x (Ka + Kn) x Kp,

roe M — numunT pasmeLleHuns cepsl, T/roa;
Mo6p — 06bem 06pa3oBaHmMs cepbl, T/TOA;

Ka, Kn, Kp — noHmwxatowme, 6e3pasmepHble KO3auLmMeHTbl yyeTa cteneHn murpaumm 3B Ha
MoYBbl NpUNeratwLLnNX TEPPUTOPUN, S30MOBOIO paccesHns, paLMoHanbHOCTUN pekynbTUBaLmK.

B HacTosileM nNpoekTe NpeanoXeHbl NMMNTLI pa3MELLLEHMST CEPbl HA CEPHbIX KapTax Ha nepuog 2027-
2036 rr. B kauecTBe nMMnTa pasmeLLeHns cepbl ykasbiBaeTCa CyMMapHoOe KONMYeCTBO XUOKOW cepbl,
HanMBaemMoWm Ha CepHble KapTbl, U Cepbl, B OTHOLLUEHMN KOTOPOW OCYLLECTBNSAETCA UHOE OTKPbITOE
pasmelleHne (Hanpumep, nepemMeLleHue cepbl C KapTbl Ha KapTy, pas3MelleHue HEKOHOULWOHHOM
cepbl), 6e3 pa3buBkM Ha cepHble kapTbl (B cooTBeTCTBUM C N.3, cT. 43 3K PK 1 MeTtogmkon Ne 281).

JInmnt pasmelLeHus cepbl B OTKpbITOM Buae Ha cepHbix kapTtax YKIMHul™ «bonawak» B TeyeHun 2027-
2036 rr. npegnaraeTcsa yctaHoBUTb Ha ypoBHe 630 000 TOHH exeroaHo.

PacuyeTbl exerogHbIX NMMMUTOB pa3MELLEeHUs cepbl Ha CepHbIX kapTtax Ha 2027-2036 rr. ¢ yyeTom
©e3pa3mepHbIX k0ahpnLneHTOB NpnBeaeHbI B Tabnmue 7-1.

Ta6bnuua 7-1 PacuyeT nMMuUTOB pasmMmeLLeHUs cepbl HANMMBOM B GNOK Ha CepHbIX KapTax Ha 2027-2036
IT.

MnaHupyembin 06bLEM
Mokasatenun pa3melleHUs cepbl Ha CepHble
KapThl, T/rog

MnaHupyemblin 06bEM pa3MeLLieHUsI Cepbl Ha CepHbIe KapThbl 630000
MoHmxatoLwmin koadpcmumeHT 3omnoBoro paccensaHusa 3B B atmocdepe, Ka 1
KoachdumumeHT yyeTa cteneHn nepeHoca 3B B noysbl, Kn 1
KoathdumumeHT ydyeTa cTeneHn paumoHanbHOCTU NCMONb30BaHMsA pekynbTuBauum, Kp 1
JInMUT pa3smeLLeHns cepbl C Y4eTOM MOHWKaLWMUX KO3 PULINEHTOB 630000

3anpawmBaemble NMMUTBI pasmelleHns cepbl Ha 2027-2036 rr. (exerogHo) B COOTBETCTBUM C
MeToankon pa3paboTku NpoekTa HOPMaTUBOB Pa3MeLLEHNSI CePbl B OTKPLITOM BUAE HA CEPHbIX KapTax
npeacrasnexbl B Tabnuue 7-2.

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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Ta6bnuua 7-2 JInmuTbl pasmeLeHns cepbl B OTKPbITOM BUAe Ha cepHbIX kapTax Ha 2027-2036 rr.
O6bem n MepepaboTka cepbl
o VMUTbI
HaumeHoBaHue| pa3melneHHon cepbl | Obpa3oBaHue (nepennaBka c Lenbio .
pasmeLyeHus O6BLEM OTrpy3ku, T/ron
nnowaakn Ha cylyecTByloLlee cepbl, T/ron rpaHynauumn u gpyrue
cepsbl, T/ron
nonoxeHue, T/rog onepauuu), T/ron
paHynupoBaHue paHynupoBaHune
(macTunupoBaHue) cepbl | (NacTUNMpoBaHwe) cepbl
—903 000 —903 000
CepHble KapTbl
Ha YKIHur 72232 1533 000 630 000™ Pa3paboTka cepHoro PaspaboTka cepHoro
«Bonawar» 6rioka KpoLLEHNEM C 6rioka KpoLLEHNEM C
nony4yeHvemM KOMOBOW nony4yeHvem KOMOBOW
cepbl B COOTBETCTBUM C | Cepbl B COOTBETCTBUN C
nnaHamun KomnaxHum nnaHamun KomnaxHum
MpumeyaHwue:

* - OGbeM pasMeLLeHHON cepbl Ha Nollaake cknaguposanus cepbl YKMHUI B nepuog ¢ 1 saHeaps no 31 gekabps
2025 roga. B ToM uucnie; pa3MelleHne cepbl Ha CepHble KapTbl — 46 ThbIC. TOHH. 06LEM NepeMeLLeHHOW cepbl C
kapT Ne1, Ne3, Ne4 n Ne5 Ha kapTbl Ne3 1 Ne2 — 26 ThIC. TOHH.
** - ExerogHoe pa3melueHve cepbl B 06beme 630 000 ToHH BydeT ocywwecTBMEHO C y4eTOM AOCTaTOYHOM
BMECTMMOCTU CEePHbIX KapT.

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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8. OLIEHKA YPOBHS 3ATPA3HEHUA OKPYXXAIOLLEW CPE[bI

Llenbio npoBefeHUs OUEHKM YPOBHA 3arpa3HEeHUs OKpyXKalllew cpedbl SABMseTCs YCTaHOBMeHue
NMMUTOB pasMeLLEHNsI Cepbl C y4ETOM YCpeaHEHHbIX AaHHbIX O COCTOSAHMM KOMMOHEHTOB OKpYXatoLLen
cpeabl (aTmoccepHOro Bo3ayxa, NOYBEHHOIO MOKPOBA) B paioHe 00bekTa pasMelleHus cepbl U B
npegenax obnactn BO3AENCTBMUS, NOSyYeHHbIX MO pe3ynbTaTtaM MPOBOAUMOro NPOU3BOLACTBEHHOMO
9KOMOrM4YeCcKoro KOHTPOMs 3a nNpeablayline Tpu roga.

JInmnTbl pasmellleHMs cepbl B OTKPbLITOM BUAE Ha CEpHbIX KapTax YCTaHaBMUBAKTCH C Y4eTOM
MOHMXaoLWMX KO3 DULNEHTOB, YUnTbIBaKOLLME CTENEHb NepeHoca 3arpsa3HALLIMX BellecTB aanee —
3B) 13 cepHbIx kapT Ha no4Bbl NpuneratoLwmx Tepputopuin (Kn) 1 cteneHb aonoBoro paccesaHust 3B B
aTMocdepe nyTem BblHOCA AMCMEPCUA U3 CepHbIX KapT B Buae nbinu (Ka). PacyeT noHmxkaroLmx
KoadhpmLUMEHTOB NPOU3BOAMTCS B COOTBETCTBUM C TpeboBaHuamMu MeTtoamku paspaboTkm npoekta
pasmelleHns cepbl B OTKPbITOM BUAE Ha CepHbIX KapTax, yTBepxaeHHon npukazom M3IITIP PK ot 30
uions 2021 roga Ne281.

MoHwxatolwmne koadpdULNeHTbl, yunTbiBallwme cTteneHb nepeHoca 3B m3 cepHbIX KapT Ha MO4BbI
npuneratowmx tepputopun (Kn) n crteneHb 3onosoro paccesHus 3B B atmocdepe nyTem BblHOCA
aucnepcun 13 cepHbiX kapT B Buae nbinn (Ka), paccuuTbiBalOTCS C YY4E€TOM 3SKCMOHEHUUanbHOro
XapakTepa 3aBMCMMOCTU «03a-apdekT» nNo hopmynam:

1
KH=E

1
Ka—E

roe  dn, da - NoKasaTenu ypoBHSA 3arpsA3HEHUs, COOTBETCTBEHHO MOYB U aTMOC(epHOoro Bo3ayxa
XUMWYECKMMU 3NIEMEHTaMM U COeAMHEHMSIMU, NPUCYTCTBYIOWNMWU B cepe, onpegensiemble no
dopmynam:

X
dn=1+§§ﬁ(ﬂn—n
i=1

da=1+§§ﬂ(ﬂa—n
i=1

roe  di— KoaduUUEHT 303 MEKTUBHOCTU ANA i-ro 3arpA3HAIOLLEro BELECTBa paBeH:

ansa 3B nepeoro knacca onacHocty — 1.0;
ansa 3B BToporo knacca onacHoctn — 0.5;

ansa 3B TpeTbero knacca onacHoctu — 0.3;
ansa 3B yeTBepToOro knacca onacHoctn — 0.25.

din, dia — YypOBeHb 3arpsAsHeHVs i-biM 3arpsSHAOWMM BELIeCTBOM, PaCCYUTAHHbLIA MO
pesynbTatam onpoboBaHus B paloHe 0ObekTa pasMelleHUs cepbl, B Npedenax U Ha rpaHuue
obnacTi Bo3aeicTBUSI COOTBETCTBEHHO MOYB M aTMOCEpPHOro Bo3ayxa;

n — 4YUCno 3arpA3HALWNX BeELLECTB (onpe,u,enﬂemﬂ accounaumen 3arpA3HALLWNX BeLeCTB,
yCTaHOBJ'IeHHOIZ Ona ndydaemoro obbekTa pasmeLlleHna Cepbl).

YpoBeHb 3arpsi3HEHWsi COOTBETCTBYHIOLLErO KOMMOHEHTA OKpYXXaloWen cpedbl onpegensietcs no
dopmynam:

. Cin
din = S K
. Cia
dia = 3Kia

roae  Cin n Cia — yCpeAHeHHOe 3HadyeHue KoHueHTpauuu i-ro 3B, cooTBETCTBEHHO B NoyBe (Mr/Kr) u
aTMocdepHoM Bo3ayxe (Mr/m3);

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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OHKin 1 OHKia - 9KONornyeckMm HopMaTMB KayecTBa COOTBETCTBEHHO B Mo4yse (Mr/kr) u
aTMocdepHoM Bo3ayxe (Mr/m3).

[o yTBepPXOEeHNA 3IKONOrm4eCkux HOpMaTMBOB KadecTBa MNPUMEHAKTCA TUrmeHn4eckme HOpPpMaTuBhbl,
yTBepXaeHHble rocyaapCTtBe€HHbIM OpraHoM B ccbepe CaHUTapHO-annaemMmosorn4eckoro 6narononquﬂ
HaceneHna B COOTBETCTBMN C 3aKOHOOATENIbCTBOM PeCI'Iy6J'II/IKI/I KasaxctaH B obnactu 34paBOOXpaHEeHUA.

B kayecTBe rMrmeHMYecknx HOPMaTMBOB AMs aTMOCHEPHOro BO3AdyXa HaCeneHHbIX MeCT B Lensix
HOPMUPOBaHUSA BbIGPOCOB B atMocdepy MPUMHUMAKOTCS 3HAYeHUs1 npeaenbHO  OONyCTUMbIX
MaKCMMarnbHO-Pa30BbIX KOHLIEHTpaLuuM noTeHuuanbHo-onacHblx xmmunyeckux Bewects (MAKwm.p.), B
cnyyae otcytcteua [MOKM.p. npvHMmaloTca 3HadeHus OpPUEHTMPOBOYHO 6Ge3onacHbIX YpPOBHEWN
BO30ENCTBMA NOTeHLManbHo-onacHbIX xuMmmyecknx sewects (OBYB).

preﬂHeHHoe 3Ha4YeHne KOHUEeHTpauunun 3B B COOTBeTCTBerUJ,eM KOMIMOHEHTE Opr)KafOLU,eﬁ cpenbl
paccynTbiBaeTCA Nno (bopMyJ'laM:
k
Ci 1ZC'
11 = — II
2.0
j=1

r

Cia = 120'

1a—r. ja
j=1

roe k- obuee uncno Tovek otbopa Npob noyskl Ha cogepxaHune 3B;
r — obee ymcno Touyek otbopa npob Bo3ayxa Ha coaepxaHue 3B;

Cijin, Cjia— kKOHUeHTpauus i-ro 3B B i-oi Touke oTbopa npob COOTBETCTBEHHO MOYBbLI (MI/KF) U
aTMocdepHoro Bosayxa (Mr/m3).

[aHHble O COCTOSIHUM KOMMOHEHTOB OKpyXKatollel cpedbl (aTMoctepHOro Bo3dyxa, MOYBEHHOro
NOKpOBa) B palloHe pacnornoXeHns o6bekTa pasmeLLleHNsa cepbl, B Npeaenax o6nacty Bo3gencTeuns u
Ha rpaHuue obnacTu BO3OelCTBMS, MPUBOAATCA MO YCPEeAHEHHbIM pe3ynbTaTtam MNpPOBOAMMOrO
NPOV3BOACTBEHHOIO 3KONOrMYECKOro KOHTPONS 3a Npeablayluve Tpuy roaa.

CymMmapHbI NokasaTernb 3arpsi3HeHnst KOMNOHEHTA OKpyxatoLLen cpefbl (3c) onpeaensieTcsi kak cymma
KoadhpmumeHToB KOHUeHTpauun otaensHbiX 3B (Kki) no dopmynam:

k
3c=ZKki—(n—1)
i=1

roe 3¢ — CyMMapHbI nokasaTesb 3arpsa3HEHUss KOMMOHEHTA OKPYXXatoLLEeN cpeapbl;
Kxi— k03 PULMEHT KOHLEHTPALMN i-r0 3arpsi3HSOLLIErO BELLECTBA;
i — NOPsIAKOBbIV HOMEP 3arpA3HSAIOLLErO BELLECTBA;
N — 4YNCNOo 3arpsI3HSOLLNX BELLECTB, ONpeaensieMbiX B KOMMNOHEHTE OKpYXXatoLLeln cpeapl.

KoadpdmumeHT koHUeHTpauum otaensHoro 3B onpeaensaetcs no chopmyne:

Kki = ——
'~ SHK

rae  Ci— koHueHTpaumsi 3B B KOMNOHEHTE OKpyxatoLLen cpeapl, Mr/am3 (Mr/kr (4ns noys) u mMr/m3 (ons
aTMocdepHoro Bo3ayxa);

SHK; — 3konormyecknii HopMaTMB KayecTBa B KOMMOHEHTE OKpyKatollein cpeapl, Mr/am3, Mr/kr;
mr/m3

PacuyeT noHuxatoLwwmx koauLmeHToB npuBeaeH B Tabnumuax 8-1 n 8-2.

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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Tabnuua 8-1

Pacuer koadhdmumeHTa cTeneHn 3I0S5I0BOr0 paccesHUs 3arpsi3HALWUX BewecTB B
aTMmoccepe nyTemMm BbIHOCa .DMCI'IepCVIVI U3 CepHbIX KapT B BUAe Nbiynin

KoHUeHTpauus 3arpsisHsIOMUX BewecTs, Mrim®
MNokasaTenu cocTosaHUA C
KOMMNOHEHTOB OKpYy:XatoLen cpeabl CepoBogopon Cepa guokcupg, aneMe::g:pHaﬂ

YcpeaHeHHble 3HaYeHus KoHUeHTpaumn 3B B aTMocgepHoOM 0.0022 0.0042 0.0300
Bo3ayxe, Ci ’ ’ ’
MAK 3B B atmocdepHoM Bo3ayxe (unu cpeaHedoHoBasi 0.008 05 0.07
KoHUeHTpauus), Crgxia ) ’ )
Knacc onacHoctun 2 3 4
YpoBeHb 3arpsisHeHnss aTMocdepHOro Bo3ayxa (npesbilleHne 0.975 0.0084 0.4286
doHa), dia = Cio/ Crigkiaipor) - . .
MpeBbiWeHNs YPOBHS 3arpsa3HeHns, Adz=di-1 0 0 0
KoachdmumeHT n3oadpeKkTMBHOCTH, Q; 0.5 0.3 0.25
MpviBeAeHHBIN NoKa3aTenb YPOBHSA 3arpsi3HeHuns, a;,*Ad;, 0 0 0
CymMmapHbIf nokasaTernb YPOBHS 3arpa3HeHns, di=1+2a;"Ad;, 1
MoHwxalowwmit koadppuumeHT, K=1A d, 1

Ta6bnuua 8-2 PacueTt koadppmumeHTa cTEeneHn nepeHoca 3arpsa3HAOLWMX BeLeCcTB U3 CEepPHbIX KapT
Ha no4sbl NpunerarwLWmx TeppuTopun
Mokasatenu Cepa anemeHTapHas

YcpeaHeHHble 3HaYeHns koHueHTpauun 3B B nousax, Ci, 0.008
YcpeaHeHHble 3HaveHns oHOBbIX KOHUEHTpaunn, Cigox 0.008

Knacc onacHoctun 4

YpoBeHb 3arpsa3HeHnst NOYBEHHOro NokpoBa (npesbieHne onHa), din = Ci/Cigon 1
MpeBbileHNs ypOBHS 3arpasHeHns, Adi;=di;-1 0
KoachpuumeHT n3oaddeKkTmBHOCTH, q; 0.25
[MpuBeaeHHbIV NokasaTenb YPOBHSA 3arpsi3HeHus, a;*Adi, 0.0
CyMMapHbIi nokasaTternb YPOBHS 3arpsasHeHus, di;=7+2a;*Ad;, 1
MoHwxkatoLWwmit koacduLmeHT, K,=1A d, 1

B cootBetctBMM € . 2 N. 13 MeToamku pa3paboTku NpoekTa pa3meLLeHNst Cepbl B OTKPLITOM BUAE Ha

CEepHbIX

KapTax, yTBepxaéHHom npukazom MOITIP PK ot 30 wwona 2021 roga Ne281,

npegycMaTpuBaeTcs criegytollas rpagaumst Harpy3ok Ha 3KocUCTeMYy:

1.

Honyctumaas — TexHOreHHass Harpyska, Mpu KOTOPOW COXpaHseTcd CTpykTtypa W
(PYHKUMOHNPOBAHME 3KOCUCTEMbI C  HE3Ha4uTeNbHbIMU  (0O6paTUMBbIMWU)  U3MEHEHUSIMU 1
cogepxaHue 3B npeBbilaeT oHOBOE, HO He npeBbiwaeT MNOK HM B 04HOM M3 KOMMOHEHTOB
OKpyXatoLien cpeapl;

OnacHas — Harpyska, Npyv KOTOPOM elle COXpaHseTcs CTPyKTypa, HO yxe Habnwogaetcs
HapyLweHne OYHKLUMOHNPOBAHMS 3KOCUCTEMbI C BO3pacTaloLLMM YMCIIOM 0BpaTUMbIX U3MEHEHUN
N cogepxaHue oTaenbHbiX 3B B HEKOTOPbIX KOMMOHEHTaX OKpyXatoLen cpeapl npesbiwaeT MNOK
(3B 1-2 knacca onacHoctn go 5 MNAK, 3B 3-4 knacca - go 10+50 MNAK);

Kputnyeckass — npu koTtopoir B kommnoHeHTax OC nNpoMCXOAWUT CYLLECTBEHHOE HakomneHue
NU3MEHEHWW, MPUBOASALLUMX K 3HAYUTENbHOMY OTpULATENbHOMY W3MEHEHUID COCTOSHUS W
CTPYKTYpbl 3KkocucTeMbl M npebliweHve MOK ons Bcelt accounaumm 3arpsisHSOLWNX BELLECTB B
HEKOTOpPbIX KOMMNOHEHTAaxX OKpYy’KatoLlen cpedbl NMpMHUMaeT MaccoBbli xapaktep (3B 1-2 knacca
onacHoctu oT 5 go 10 MAK, 3B 3-4 knacca - go 20+100 MNMAK);

KatacTtpodmueckan — Harpyska, NpMBOAALLAS K BbiMAAEHUO OTAENbHbIX 3BEHLEB 3KOCUCTEMBI,
BNIOTb 4O MOJIHOMO MX paspyLueHus (aecTpykuun) un cogepxanve 3B npesbiwaeT MNOK Bo BCcex
KOMMOHEHTax okpyxatowlen cpeapl (3B 1-2 knacca onacHoctn 6onee 10 MNAK, 3B 3-4 knacca -
6onee 20+100 MNAK).

B COOTBETCTBUM C COCTOSIHUEM OKpyXKatower cpedbl Mo MToraM MOHWUTOPWUHIOBBLIX HaGnogeHWi
NPUHMMAaETCA COOTBETCTBYIOLLEE pelueHMe 06 onpeaeneHMn HarpyskM Ha OKpYXKalollylo cpedy B
palioHe pacroroXeHWsl CePHbIX KapT Y BO3MOXXHOCTU pasMELLEHUS CEPbl HAa 3TW CepHble KapTbl.

B clniydyae ecinn Harpy3ka Ha COCTOdAHue Opr)KaIOU.J,eVI cpenbl onpegerneHa Kak KpUutun4deckaa wuin
KaTaCTpOCpVI‘-IeCKaFI, TO pa3MelleHne cepbl Ha CepPHbIX KapTax HE O0MNMYyCKaeTCA.

MPOEKT HOPMATMBOB PASMELLEHWNA CEPbI B OTKPLITOM BUOE HA CEPHbIX KAPTAX.

HA3EMHbI KOMMNEKC
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Kak 6bIno oTmeueHo B pasgene 6.3, MOHUTOPUHIOBbIE HAGNIOAEHUSA B TEYEHNE NocrefHuX Tpex neT ¢
2023 no 2025 roabl B panioHe CepHbIX KapT U Ha rpaHule BO34EWCTBUSA Npeanpusatus He nokasanu
NPEeBbLILEHNN YCTAHOBMNEHHbIX CcaHuTapHbix HopmaTtueoB ([OK) KOHTponupyembix BeLLeCTB B
aTMoccepHOM BO3ayXe M NoyBe.

Ha ocHoBaHuu pe3ynbTaTtoB MOHUTOPUHIOBbLIX HabMNOeHMA MOXHO caenaTb BbIBOA, YTO COCTOSIHME
0|<py>|<arou.|,e|7| cpenbl, B pa|7|0He CEepHbIX KapT ABndeTcAa - QOI'IYCTI/IMOIZ, npu KOTOpOIZ COXpaHAeTcA
CTPYKTYypa ”n d)yHKLl,MOHI/IpOBaHMe 39KOCUCTEMbI C HE3HaA4YUTE 1IbHbIMU (O6paTI/IMbIMM) N3MEHEeHNAMN.

KoahduLmeHT yueTa pekynbTMBaLumn HaxoanTca Kak OTHOLLEHUe hakTMYeCcKon 1 NnaHoBoW nnowanen
pekynbTMBaLuumn obbekTa pasMmeLLeHns cepbl Ha rof, NpeaLlecTBYLNN HopMupyemMomy, no chopmyne:

Po

Kp=—

P Pn
roe  Pn, P¢ - 3annaHupoBaHHad Ha rof, NpealecTBYOLMA HOpMUMpyeMoMy, nrowianb
pekynbTMBauun obbekTa pasMelleHus cepbl, U akTudeckas nnowiaab, noABepriascs

peKkynbTnBaunn.

Ecnun BennuuHa koadpduumenTa yyeta pekynbtusauum (Kp), BbIxoauT 3a rpaHuubl nHTepsana ot 0.5
0o 1.0, To npu pac4yetax MHOpM UM NpuaaloT 3HavYeHne GrvkanLlen rpaHuLbl yka3aHHOro MHTepBeana.

B 2027-2036 rr. HKOK H.B. He nnaHupyeT pekynbTUBALMIO CEPHbIX KapT, B CBA3M C YeM, KO3 DULNEHT
peKkynbTMBaLUN NpUHUMAaETCH paBHbiM 1.

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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9. CBEOEHUA O NPOU3BOOCTBEHHOM KOHTPOIJIE NP PASMELLEHUU CEPbI

[Mpon3BOACTBEHHBLIN MOHUTOPUHI NpeacTaBnAeT cobor KOMMMEKCHY cucTeMmy HabnoaeHun,
pesynbTaTbl KOTOPbIX AOMKHbI OMNpeAennTb COOTBETCTBUE  OCYLLECTBMASIEMOW OeATENbHOCTU
npeanpusaTua Hopmam u TpeboaHuam Pecnybnnkm KaszaxcrtaH B 4acTu OXpaHbl OKpyXatoLLen cpeabl.

Mpon3BOACTBEHHLIN  MOHUTOPWHI  COCTOSIHUSI  OKpyXawLllenh cpefbl  SABNSETCA  3NEMEHTOM
NPOU3BOACTBEHHOIO 3KOSTOMMYECKOro KOHTPOMs, KOTOPbIA OCYLLECTBASeTCHd B COOTBETCTBUMM C
TpeboBaHMaMM akonormdyeckoro 3akoHogartenscTea PK (Skonornyecknii kogekc PK, 2021).

Cepa, npu onpeaeneHHbix 06CToATENBCTBAX, MOXET OblTb B3PbIBOOMNACHA, OHA MOXET OKUCNSATLCS Npu
COMPUKOCHOBEHWM C 3EMIEN, a Takke MOXET NPEACTaBNATbL ONACHOCTb OKPYKatoLLeln cpefe B cryyasx
HapyLleHns1 NPUPOLoOXPaHHbIX TpeboBaHui. OaHaKo, Takue NOCNeAcTBUS HAcTynarT HE B CBS3U C
CcaMuM Mpon3BoACTBOM, pasMeLLeHNEM /NN XPaHEHUEM Cepbl, @ TONbKO NPY HAaNMYMK onpeaenéxHHbIX
YCroBuI U/vnu Npu HacTynneHuM onpeaeneHHbIX NocneacTBUN, HanpuMmep, Npyu HapyLweHnn npasun
obpalLeHns ¢ cepon.

Mpon3BoACTBEHHbIN IKONOrMYECKUN KOHTPOMb, BKMOYAET B cebs:

— ornepayuoHHbIl MOHUMOpPUH2 (HabnoaeHve 3a napamMeTpaMu NPOU3BOACTBEHHOro npouecca u
cobnoaeHNs yCroBUii TEXHOIOTMYECKOTO perfiaMmeHTa NpousBoAcTBa U 0bopyaoBaHMs, B TOM
yucne NpaBuI HanNMBa XWAKOW Cepbl, MPaBUI XpaHEHWs!, ApO6NeHNst U ee TPaHCNOPTUPOBKN);

— MOHUMOpUHe e03delicmeusi (MCcnefoBaHWE WU3MEHEHUS COCTOSHWUS KOMMOHEHTOB MPUPOLHON
cpeabl B pesynbTare Npon3BOACTBEHHOW AEATENbHOCTN).

Mpv NpoBeaeHUM NiaHMpyeMbiX paboT (pa3MelleHne cepbl Ha CepHbIX KapTax) npedycMaTpuBaeTcs
BeEeHNe MpPOM3BOACTBEHHOrO MOHUTOpUHra. [epeyeHb KommoHeHToB OC, 3a  KOTOPbIMU
npeaycMaTpuBaeTcsl BECTU MOHUTOPUHIOBLIE HAOMIOAEHUS!, BKIOYaeT aTMOCHEPHbI BO34yX U MOYBbI.

B Tabnuue 9-1 npmBegeHa MHMOpPMaLUNSA MO KOHTPOSIO KavyecTBa OKpYKalollleh NpMpoaHON cpedbl B
panioHe cepHbIX kapT B cooTBeTcTBUM C lNporpammon MOK.

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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Ta6bnuua 9-1 MnaH-rpacdhuk KOHTPONA COCTOSIHUSA OKpPYXKalLlen cpeabl B panoHe pa3melleHns cepbl B cooTBeTcTBUM € Mporpammon MIAK Ha 2027-2036 rr.
Hab6niogaemblie lNMpounssoacTtBo, N2 ToueKk MOHUTOPUHra 1 ux MepuoaunyHocTb oT60pa KoHTponupyembie napameTpei Kem ocywectBnsierca MeToguka npoBegeHusA
KOMMNOHEHTbI Hex, y4acTtok HanMeHoBaHue npoG KOHTpPOJb KOHTpoOnA
1 2 3 4 5 6 7
[wnokeng cepbl
CO3r1-36 1 pas & keapTan CepoBoaopon AkkpeauToBaHHasi
con-37 naboparopusi
Cepa anemeHTapHas CT PK 2036-2010;
ABTOMaTuyeckas CTaHuu4 CT PK 2277-2013

YuacTtok pasmeLleHuna

Ha rpaHuue Bo3gencTeums:

Ownokena cepbl

MOHUTOPUHIra Ka4ecTBa

FOCT 17.2.3.01-86

ATMOChEpHbI BO3AYX
Cepbl Ha CepHbIX KapTax CMKB 115 (|'OI')
CMKB 116 (3anap) 1 pa3 B mecsL, Ceposonopon BO3ayxa
CMKB 119 (Ceaep) Cepa anemMeHTapHas AKKPEANTOBAKHHaS
CMKB 120 (BocTok) naboparopus
CQar-36
can-37
FOuBEHHBI 1 YyacToK pasmeleHvs Ha rpaHuue Bo3gencTeus: 2 pasa B rog (BecHom n Mousa: cepa anemeHTapkasi, pH AKKpeAUTOBaHHAS CT PK 2276-2013,
- C3an-49 OCEHbI0) ’ e FOCT 26423-85
pacTMTENbHbI NMOKPOB | Cepbl Ha CepHbIX KapTax na6opartopus
C3an-50
C3an-51
Carn-52

MPOEKT HOPMATUBOB PA3MELLEHWNA CEPbI B OTKPbITOM BUAE HA CEPHbIX KAPTAX. HASEMHbIV KOMMJEKC
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10. 3®PEKTUBHOCTb CHWXEHUA BO3OEACTBUA HA OKPYXAIOLWLYIO CPERY TMPU
PA3MELLUEHUU CEPbI

Meponpuatnsi, HanpaBneHHble Ha CHWKEHWEe BMWUSHUA pasMellaemMon cepbl
OKpY>KaloLLien cpeabl NpeacrasneHsl B Tabnuue 10-1.

Ha COCTOAHMe

paHynupoBaHue (nacTunvpoBaHuWe) cepbl  SBMsSiIeTCa OAHWMM U3 Hamvbonee 3AhPEKTUBHBIX
MEPONPUATUIA, NPUBOASALLNX K 3HAYUTENBHOMY CHUXKEHUIO O6GBEMOB HanuBa cepbl Ha CepHble KapTbl.

Ta6nuua 10-1 MeponpusaTtus, HanpaBneHHble Ha CHWXEHUWe BIUAHUA pa3MellaeMon cepbl Ha

COCTOsIHME OKpYyXaloLlen cpegbl

Ne HaumeHoBaHue CDOK BLINONHEHUS: Oxunpaemasn 3aTparTbl Ha peanu3auuo
n/n MepOonpUATUNA P adpchekTMBHOCTL MepOonpUATUA
1 2 3 4 5
"paHynupoBaHue _ CHwxeHne 06BbEMOB HanvBea CobcTBEHHbIE CpeacTBa
1 (mactTunupoBaHue) cepbl 01.01.2027 - 31.12.2036 cepbl Ha CepHble KapThbl HKOK H.B.
2 3akayka obpaTtHo B nnact 01.01.2027 — 31.12.2036 CokpalleHne npov3BoacTea CobcTBEHHbIE CpeacTBa
0o 40% nonyTHoOro rasa T o cepbl HKOK H.B.
Ob6ecneyeHne M
VHUMU3aLUA
3 O (EKTUBHOCTY 01.01.2027 — 31.12.2036 | noTeHumansHoro swiGpoca |  COOCTBEHHBIE CpencTaa
M3BMeYeHns cepbl 13 rasa T T CEDOCONEDKALLEro a3a HKOK H.B.
He meHee 4eM Ha 99 %. pocoAepxaLLy )
[Oerasaums obpasytoLleiics MuH1MU3aums BeiGpocos
4 cepbl 40 KOHLEHTpauum 01.01.2027 — 31.12.2036 | CEPOBOAOPOAA Npy Hannee CobcTBEHHBIE CpeacTBa
cepoBogopoaa B cepe He U o cepbl. YMeHbLUeHne HKOK H.B.
6onee 10 ppm. XPYNKOCTU Cepbl

MPOEKT HOPMATUBOB PASMELLEHWNA CEPbI B OTKPBLITOM BUAE HA CEPHBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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OOMNOJIHEHNME A - TOCYOAPCTBEHHbLIE JIULUEH3UUA TOO «3KO-ACTAHA HP» U TOO
«9KOJKCMNEPT» HA BbINOJIHEHUE PABOT U OKA3AHUE YCNYIr B OBJIACTU OXPAHbI

OKPYXAIOLLEW CPE[bI

Brinana

Hil 3ARATHE

Ocobitie yenonug

Mpumesanne

JlHuenHap

PygoBOIHTE L

[ ¥ MOTHOMOYEHHME TR0 )
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Jara nepananoi espaan 24,05 2007
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MPOEKT HOPMATMBOB PASMELLEHWNA CEPbI B OTKPLITOM BUOE HA CEPHbIX KAPTAX.

HA3EMHbI KOMMNEKC
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NPUIOKEHHE K I'OCY IAPCTBEHHOM JIMLEH3WH

Homep nuueninn 01851P

Hara swgaan aunensne 04082016 ron

Mopewa(m) JHIEHIHPYEMOTT BHEA JeATEIEHOCTH

* DROMOTHHSCKATT AT AnA | Kareropin XxosacTREHHON 0 HHOR JCHTENEHOCTH

“Padorer B 000ECTH AKOIOFHYECKOH BRCOSPTHIBE ANH | KETErOpHH X038 AC TREHHG 1 HHOT JENTENEHOCTH
TTpUpOROOXPAHHOE NPOSKTHPOBAHAS, HOPMUPOBAHKE fIE | kateropui xosaicTeeHR0N 1 HHo6H

NERTENBHOCTH

ISP V0I5 TOREIECI N @Oy B s Penioe T 0 contmeraTin o Sukonos Pecny s Kawmxeran <0 papetieiss

Jlnmensaar

Mponisoacrecuaan Gaa

Decofeie yeaonus
AeiiCTERE JHUE HIHN

Jlnne nimap

PyroBoanTe h
(¥ymoHoMoeme HHOE N0 )

BB RO T HEN = |

TopapmuecTeo ¢ orpaunqae nuoii orsererseanoctTen MIKO-Acrana HPY

0100, Pecnvbauka Kazaxeran, roAcrana, YIHLUA ChIFAHAK. aom Me 1471,
afme 10, BHH: 060940102356

(I EHDE HAHM CHMBERHHG . MG TOHAR BEEHHG, CHsHes-nIeh Illllth:tll,Hi?I!tlllii BOsusp P ec oo
JWIE (N0 SNeaE MADCTREEFC G BPHIAYSCE G dana |, Demec-nnemnafarannonnaii novep
MR WM NPEICTIRATE RS TRE  BIEDC TN EDED O EIH T ECRDED  JINLLA B OCOVIAS OTCY TETRHS
'.-"H"IIII.‘U-H.'I.\‘.'IIIIIlllH'IﬂllLHﬂHI-IiH'-iF HOMEPA Y KAFIHHCCROTO  THIER T AWDE ThEY \i,li"llﬂ.'"H. HMH,
ST THO (R G0y e AT HA L HEURETY a0k B e n N e ie i aostep s gesrsie ania)

(M ECTONAMY HIEHHE

(B conTEe e TRRN ¢0 om el 36 Iakona Peeny Gankn Eauoeran « 0 paapeuseis o v vne oy iem i

Pecnyfnukancikoes rOCYAAPETRE HHOE YUPe#IE HHE aKomurer
IKOAOrH«seCEOro IE‘ITJIHFH]BS'HII!I H II.'(IHTFHJJ'I'H M'IIHI!'ETI!I'.K:TEa ?I-BEI'II'E‘T:HICII
Pecnvinusn  Kasaxcrames . Munucreperso  sdweprevikn  Pecnydoamn
Kazaxcran,

LIRS 13 5EM CTROEA FIBC OPCATEN. HELEAROETO NPHIKHCHIS K INICHEHI

HOTITACOR I¥TPYXAP CAHCBIZBAEBRHY

Ilil'JhII!.'lllsl. HME, OTHCCTES [BCTVHas Ha TIHE |

s W L TR Tl S S SRR LT LT rTeibe TV e Pt inin DM s T Geirapier dadies 7 Baluivnin | wdjoeseriiie cslien A0 PAOGTLRITES KEEETIRA

sniibered Pl oot A8kmeat? cararas synsrs | cvares T 5PH o 7 ninaiet 1000 from "OF Gt iammion Oy et e i G esTinmi el bdhpe o] (R1IIH" RIS aaeenTy e fauaasai neoen e
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08.04.2021 rona

Bripana

Ha 3aHATHE

Ocobsie yeaoBus

[pumevanne

JInuensnap

Pyxosoanrens
(ynmoiHOMOYEHHOE JH1I0)

21015033

JIMIIEH3U A

02275P

TopapuiecTso ¢ orpanHueHHOiH 0TBeTcTBeHHOCTRIO "IKOIKCIEPT"

100008, Pecnybnuxa Kaszaxcran, Kaparannmmckas obmacte, Kaparamma A 1.
Kaparanna, Ymnua ToGoast, zom Ne 40, npasoe kpeing
BHMH: 920540000504

(nommoe  HaHMeHOBaHMe,  MecToHaXOMulenHe,  DHaHeC-MACHTH(PHKAUMONHLI  HOMEp
HOPHIHHECKOIO  JIMLE (B TOM  4Hede HHOCTPAHHOID IOPHIHHECKOro Mma), OHinec
-HICHTHMKAIIMONHBIE — HoMep  (umHaza  WIN  NOPEICTABHTCARCTRA  HHOCTPAHHONO
IOPMIMHECKOre JIHIG — B Cjydae oTeyrcIsua Dusnec-mIeHTnpHEAlHONHOIO HoMepa Y
OPMIHYECKOTO  JTHLAMONHOCTEI)  (aMuIHg, HM#, OTHECTBO (B CHYYAE  HAIWMMA),
WHIMBUITYANEHEL WieHTHHEaIHOHHET] HoMep diranieckoro nima)

Brinonnenne pabor H okazaHue yeayr B 001acTH OXpaHBl OKpYRA0IEi
cpeasl

(Hamer JTHIEMIMPYEMOTO RH/IA ASATETLHOCTH B COOTRETCTRAN ¢ 3aKonom
PecrryGmuru Kazaxeran «O paspellcHIAX H VESIOMISHHAK)

Hzmenenne I0puanueckoro agpeca n aapeca [ponzsoacreennoii bazel
Ha aapec: (r. Kaparanaa, ¥.a. Jloboawr crpoenne 40, npasoe KpbLio)

(B cooTBeTeTBHM c0 cTathedl 36 Bakona Pecnybmnkn Kazaxeran «0 paspemenysx 1
YBEIONMITCH I )

HeoTuymaaemas, kaace 1

(D'T‘I}’}K.-'EEEMOC"I'IJ . Kmace paipcmelms]

Pecny@anranckoe rocylapcTeeHHoe yupexienue «Komurer
IKOJOTHYECKOr0 PeryIHPOBAHHA H KOHTpona MuHHCTepPCTBA IKOJTOTHH,
reoJoruM W NpHpoaHLIX  pecypcos  Pecnydmukm  Kasaxcram».
MuHHCTEPCTRO  JKOJOTHH, Tre0JOrMH W NPHPOAHBIX  PeCYpPCoB
Pecnybanku Kazaxcran,

(noaHee HAHMEHOBAHHE HICH3HAPA)

Ceiitaanos Jemey Hypcyaranyas

(ranumis, HMA, OTHECTBO (B CNYYae HaHHA)

Jara nepsuunoii Beinaun  08.06.2007

Cpox geiicTeH
JHUEH3IHH

MecTo BLIAAYH

m &,

MPOEKT HOPMATMBOB PASMELLEHWNA CEPbI B OTKPLITOM BUOE HA CEPHbIX KAPTAX.

HA3EMHbI KOMMNEKC
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21014800 Crpannna 1 u3 2

MNPUJIOKEHUE K JTHINEH3UN

Homep nunensun 02275P

Jata seinaun anmenznn  08.04.2021 ron

Moaena(k) IHUEHINPYEMOT0 BHAA 1eATEILHOCTH

- TIpniponooxpanHoe NPOSKTHPOBAHIE, HOPMIPOBaHIle A | KaTeropii Xo3aiicTBEHHOI IT HHOIT
JEATEIEHOCTH

(HANMMESHOBAHHE MOABHAA THISHIHPYEMOTO BHIA TSATEIBHOCTH B COOTBETCTBIH ¢ 3akoHoM PecryOinrs Kazaxcran «O paspemenuax
H VESOOMICHHAKX )

Junenanar TomapmmecTro ¢ orpanuYenHoii oTBeTcTBeHHOCTRI0 "D KOIKCIIEPT"

100008, Pecnyomnka Kazaxerad, KaparavanHckas o0nacts, Kaparanoa T.A. T.
Kaparanma. Yanna JloGoak:, 1om Ne 40, npasoe kpeino, BHH: 920540000504

(D0THOS HAMMEHOBAHHE . MECTOHAXDAKICHIE, OH3HEC-HICHTH] HKATHOHHEI HOMED W PHINTECKITO
mHa (B TOM HHCAE HHOCTPAHHOTO IOPHINYTECKOTO JHIA), GHIHEC-HISHTH(HKANHOHHEIR HOMep
(umiana HIH MPeIcTABHTEILCTEA HHOCTPAHHOTO KPHINYECKOTD MiNA — B CIYYAE OTCYTCTBHA
SHIHEC-HAeHTHDHKAUHOHHOTD HOMeEpa V HOPHIHYECKOT0 [HUA/MONHOCTRR QaMIIng, HMi,
OTIeCTED (B CHyYae HATHTHA), HHANBH/IY ATEHEH HIeHTH({ HKAIHOHAE HoMep ((HIHYe CROTO JTHIA)

IlpousBoacTBeHHasn Ha3a

(MeCTOHAXOA ICHIE )

Ocolble yC10BHA
HeiicTBHS JIHIe H3HH

(B COOTESTCTBHH CO ¢TaThel 36 3aRoHa PecmydmmEH KazaxcTal « O paipele AN H VES I0MICHHAN |

Junenznap Pecnybankanckoe rocyJapcTBeHHOE yupemienne «Komnrer
SKOJOTHYECKOTO PeryIHPOBAHHA H KOHTPoAs MHHMCTEpPETBAa JYKOIOIHH,
re0/IOFHH H NpHPoIHbIX pecypeoB Pecnybaukn Kaszaxcran». Munncreperso
IKOJOTHH, F€0T0rHH H NPHPOIHLIX pecypeos Pecnydankn Kasaxcran.

fl'IO."IHOe HAHMEHOBAHHE OPraHa, BRITABIIEr0 NPHICHEHHE K THIEHIHH )

Pyroponnrtenn Abayanuer Aiinap Ceiicendexonnn

(¥moTHOMOTeHHOE JTATIO) (dhaMITHA, HMA, OTYECTRO (B CIYYAe HATHIHA)
Homep npuioiReHns 001

Cpor aeiicTRHA

Jata Beiaaun 08.04.2021

NPHIOKREHHA

MecTo BhlIaYH r.Hyp-Cyiutan

Ocaa st 43 s ame
sameasu fipaei Jammni aecyaent cornacne aymery 1 crarna 7 3P or 7 annapn 2003 roz ™ ® panmaimaen

woxranta Typasor Kasascran Pecmyfnecacsamnn 2003 st 7 wanrapaarss Jamss 7 Gabemma 1 coiires waras sopaaTaea
06 i it ma BOCHTERE.

MPOEKT HOPMATMBOB PASMELLEHWNA CEPbI B OTKPLITOM BUOE HA CEPHbIX KAPTAX.
HA3EMHbI KOMMNEKC
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OOMONOJNHEHUE B - PELUEH3UM HA OTYET MO WU3YYEHUIO BO3OEWUCTBUA NNOLLUAOKU
CKNAOUWPOBAHUA CEPbl HA KAHECTBO ATMOC®EPHOIO BO3AYXA HA TEPPUTOPUN YKINHUT

AJI-PAPABH ATBIHJIAT bI
KAZAK ¥JITTHIK VHUBEPCHTETI
KOMMEPUMANBIK EMEC AKLIHOHEPJIK
KOFAMDBI

ST NON-PROFIT JOINT-STOCK COMPANY
-~ AL-FARABI KAZAKH
NATIONAL UNIVERSITY

FACULTY OF GEOGRAPHY
AND ENVIRONMENTAL SCIENCES

FEOI'PA®HUS JKOHE TABHFATTDI
NAAIAJIAHY OAKYIILTETI

050038, Almaty city, ave. Al-Farabi, 71

050038, Anmamw xanacul, an-Papabu amrsian, 71
Tel /fax: +7 (727) 377-33-11, 377-33-44

Ten/dake: 47 (727) 377-33-11, 377-33-44
I

> 2 A 47 2 A 9/,
_f A :’ 6.l .\.IJN“ /3 ~ ‘3 ol 7

R

PEIIEH3USI

HA OTYET M0 H3YYCHHIO BO3ACHCTBHS IVIOMAJIKH CRIAAHPOBAHNS Cepbl HA
KausecTBo aTmochepnoro Bosayxa na reppuropun YKITHUT «boaamaky.
Hazemusble 06bexkthl komnanun HKOK H.B. B ATbipayckoii 001acTH

B paccmartpusaemom OTueTe NpeiCTaBlIeHbl pesybTaTbl HCC/IEJOBAHHH IO
H3YHEeHHIO KauyecTBa aTMOC(hEepHOro Bo3yxa B paioHe IUIOIIAIKH CKIAIHPOBaHH
cepsl B nepHoa ¢ 24 anpens no 26 mast 2023 r. B 3aagauu uccne1oBaHni BXOIHIIH!
MOHMTOPHUHT TeKYLLEro COCTOSIHHA cepocoiepiKalix KOMITOHEHTOB
aTMochepHOro BO3yXa BOKPYT IUIOIAAKH CKIAAHPOBAHHSA CEPhI C MOCIe1yOUIHM
aHATM30M TOJYYEHHBIX JaHHBIX Ha [pPeAMET OlNpeAeieHns HeraTHBHOro
BO3JIEiCTBUS TJIOLIANKMA CKIAJAMPOBAHHMA Cepbl Ha aTMOC(epHbIH BO3JyX Ha
tepputopun YKITHuI™ «bonamak».

B paszaene 1.2 npuBOAMTCS MOApPOOHOE onucaHue OO0BEKTA MCCIICNOBAHHA U
€ro MCIONb30BaHUs [UTs MMOJy4YeHUsl KOMOBOH cepbl M IOCEAYIOUICH ee OTIPY3KH
norpe6uTensiM. BLICOKMH COBPEMEHHbIH YPOBEHB MNPHMEHIEMBIX TEXHOMOIHH
NOATBEP)KAAETCS TEM, YTO TNPHHATBIA BO BCEM MHpe HAa OCHOBAaHHH
9KCMEPUMEHTOB CTaHAapT Aerasauud cepsl B 10 ppm no3BOJsAeT CHU3HTH
ocraroyHoe BozjeiictBue ©  obecneuuTs  OesonacHocTh  oOpallleHHs  ©
Jlera3supoBaHHOM XH/KOH U TBEPAOH cepoil. COrlacHo NPOeKTHOH JOKYMEHTALIHH,
sJleMeHTapHas cepa n3siekaercsi u3 nonytHoro rasa na YKITHul" «Kamaran» ¢
sdextusHocTeio 99,9%. Xuakas sneMeHTapHas cepa pasMellaeTcs Ha CepHbIX
KapTax pa3iMBOM B CJydasX BPEMEHHOH HEJOCTYMHOCTH OSKCIopTa cepbl,
YCTAHOBOK TIpaHyJsIlMM Cepbl W JUll  Mojuiepxkanus  paborocnocobHocTH
TpyGonpoBoja #KHAKOH cephl.

[Uromanka CKIAJAMPOBAHMS CEPhl COCTOMT M3 ILIECTH CepHbIX OJOKOB
pasmepom 300x100x11,5 M emkoctsio 676 000 ToHH KaXbli H o0Uas eMKOCTh
cknana cocrasisier 4,0 muiH. ToHH. Cephble kaprtel Nel, Ne2, Ne3, Ned u Neo
npenHa3sHaYeHbl JUIS pasMEILEHUS JKHAKOH Cepbl HAIMBOM ¢ (OPMHPOBAHHEM
cepHpix 6nokoB. CepHas kapra NS HCronb3yeTcs B KauecTBe ClELHANbHOH
OTKPBITO# IMJIOLIA/IKH, PACCMATPUBAEMO, KaK 4acTh TEXHOJIOrHYECKOro npouecca
nojy4eHus KOHEYHOW TOBApHOH CEpHOH TPOAYKUHMH J0 €€ OTIPY3KH

«BONALIAK». HASEMHbIE OB bEKTbI KOMMAHUM HKOK H.B. B ATbIPAYCKOW OBJIACTHU

MPOEKT HOPMATVBOB PASMELLEHNA CEPbI B OTKPbITOM BUAE HA CEPHbBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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NOTPeOUTENIsIM, TIPH ITOM cepHast kapra NeS npejHasHaueHa Ui pa3MelleHus
HEKOHIAMLIMOHHOI Ccephl,

OCHOBHBIE NPUHIMITBI OPraHU3alMl MOHMTOPHHIA M aHATH3A PEe3y/bTaTOB
MOCTPOCHbI €  Y4Y&TOM JAeHCTBYIOIMX CTAHAAPTOB Kak [0 OpraHH3aluu
HaOmoneHHit, TaKk M [0 METojaM aHaIUTHYECKMX HCCle/0BaHHH  1pod.
NPUBOASATCS B  pasznene 2. 31ech MNpeAcCTapieHbl repeyeHb W ONHCAHHA
CneunUYHBIX  JUIA  NPOLECCOB  IPOM3BOJACTBA  CEpPbl  KOHTPOIHPYEMBIX
3arpA3HAIONINX BCIIICCTB, obocHoBaHHE HEO0OX0AMMOCTH (hukcaumu
METEeOpOJIOrHYeCKHX TApaMeTPoB NMpH NpoBejeHny uamepenuit. B tabmuue 2.2-1
MPEACTABIEHbl OCHOBHBIE CBEJICHHMS O METOAAX AHAIMTHYECKHUX HCCie10BaHHH
npo® s BCEX KOHTPOJMPYEMBIX 3arpA3HAIONIMX BELIECTB CO CChUIKAMHM Ha
JeliCTBYIOLIHE CTAHAAPThl M XapakTEpPHCTHKOH CYIIHOCTH Kaxaoro meroaa. B
noapasaenax 2.2.1 — 2.2.4 pacnucana cneunduka orbopa nmpod Bosdyxa Ha
HCClIelyeMBle NIapaMeTphl ¢ CoBIO/IeHHeM HOPMATHBHBIX TpeboBauuii Kk 0TO0pY
npo0, a B 2.2.5 — npoleaypsl onpesiesieHus MeTeonapaMeTpos.

[TonyyeHHble pe3yJbTaThl MCCIe/l0BaHHi KadecTBa aTMocdepHOro Bo3ayxa
BOKPYT' IUIOIIA/IKM CKJIAJMPOBAHMs Cepbl IPEJCTAaBIeHbl B CBOAHON Tabiuue B
[Ipuiioskenus 2, a B pasjene 3 NPUBOAMTCS aHANM3 Pe3y/NbTaTOB MCCIEI0BAHMH
BOKPYI TIUIOMAJAKH CKIQAMPOBaHMs CEpPsl MO BCEM CeMH CHeUH(HYHBIM
3arpA3HAIOIIMM BEILECTBaM JUIs MPOLECCOB IPOM3BOACTBA CEphl.

B orpomuoii (c. 15-28) tabnuue 3-1 «CpaBHeHHE MpeBbILLECHHI 3HAYCHHH
[MJKm.p. ¥ IIJIKp.3 ¢ HaBeTpeHHOH M IIOABETPEHHOHl CTOPOH IUIOLIALKH
CKIaJMpOBaHMUs Cepbl» IPOBOAMTCA aHAIM3 pe3y/IbTaTOB HCCISN0BAaHHH M0
cepoBosiopoy. Ha ocHOBe OLEHKM HarnpaBJIeHHsi U JHara3oHa CKOpocTeit BeTpa,
KOHLIGHTpAlMil 3arpsA3HsIOLIEr0 BELIECTBA ONpPEeeNsioTCs BKIAA IUIOLAAKH
CKJIaAMpOBaHusi cepbl B oflee 3arpsA3HeHue, BeIHUHHA PACCessHUS HA PACCTOSHHH
300 M ¥ BeJIMYMHA YMCHbLICHHMsS KOHLEHTPAUHH [0 PacCTOSHHIO: J10JA
[TIKM.p./kM.

Ha pucynke 3.1 npeiacrasieHa Kpyrosas JAuarpamMma, OTpakaroulas
komuuectBo npesbienuii TTJKm.p. (1) B cpaBHeHHHM ¢ OOLIMM KOIH4ECTBOM
3aMepoB cepoBojoposia B mnepuoa ¢ 24 anpens no 26 mas 2023 roma (495).
Kpyrosas auarpaMma Ha pMcyHke 3.2 NeMOHCTPHpYeT CpaBHEHHE CIlydacB NpH
0/IHOBPEMEHHOM 3aMepe Ha 3 Toukax (HaBeTpeHHasi, NOABETPEHHAs, NOIBETPeHHAs
300 m). PucyHok 4eTKo OTpaxaeT poib NOABETPEHHONH CTOPOHEI B (hOPMUPOBAHHH
KOHLEHTPALMK 3arps3HAIOLMX BEUECTB — Cly4aH, NMPH KOTOPBLIX KOHLEHTpauHs
CepoBOAOPOJiA C HABETPEHHOH CTOPOHBI OONblIE, Y€M MNOABETPEHHON COCTABHIM
tonbko 4,2% (B 7 cnydasx u3 165). Bo Bcex ciiyyasX NMpeBblLIEHHI HOPMATHBOB
kadecTBa AJisi paboueii 30HkI He 3a(MKCUPOBAHO.

[To oneMenTapHOii cepe OTMEYaeTcsi, YTO 3HAYEHHA (PAKTHUECKHX
W3MepeHHBIX KOHUEHTpauuii Haxoaunucs B auanasone 0.03-0.33 mr/a’. Jlna cepel
sleMeHTapHOi OTMe4eHo 14 ciydaeB npesbllleHHs M3 obumero uucna (495)
3amepoB (haktnueckoii konnentpauun xk OBYB (0.07 Mmr/m®). MakcumansHoe
3nayenue 0.33 mr/m® (4.71 OBYB) Obuio 3aMKCHPOBAHO C MOJABETPEHHOMH
cToponsl Ha mocty S-30 npu Hanpasnenun Betpa - BIOB. B ocHoBHOM, Ha
yaanenuu 300 M KOHLIEHTpALMs Cepbl JIEMEHTAPHONH pacCeHBaeTcs N0 HHIKHEIO

MPOEKT HOPMATVBOB PASMELLEHNA CEPbI B OTKPbITOM BUAE HA CEPHbBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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npeziesia 0OHapy)KeHHs HCIOIB3YEeMOro MeTo/a M3MepeHuH. 3aperucTpUpoBaHHbIe
KOHUCHTPALMKH CEpbl JJICMEHTAPHONH Ha BCeX KOHTPOJIMPYEMBIX TOYKAaX ObUTH
sHauMTenbHO Hike [TJIK nnst paGoueii 30Hb1 (6 Mr/v?).

[To cepe onemenrapuoii B oTuéTe npoBeAéH aHAIH3 pe3ysbTaToB
MCCNIE/IOBAHKH, AaHAJOTMYHBIH aHaNM3y MO cepoBojopoay — B Tabauue 3-2
NPUBOJIATCS pe3yibTaThl cpaBHeHWsl npesbllueHuii 3HadeHuii OBYB u I1JIKp3 ¢
HABETPEHHOH M TMOJBETPEHHOH CTOPOH IJIOIIAAKH CKJIAJAHPOBAaHHUA Cephl, Ha
pHUCYHKe 3.3 npejcTaBieHa Kpyrosas AHarpaMma, JIeMOHCTPUPYIOLIas KOJIHYECTBO
npesbitiennii OBYB B cpaBHenun ¢ 06WMM KOJIMYECTBOM 3aMepOB  CepEI
DJIEMEHTApHOMH, Ha pHCyHKe 3.4 — cpaBHeHHE cClly4yaeB IIpH OJHOBPEMEHHOM
3aMepe Ha 3 Toukax (HaBeTpeHHas, TnojaBeTpeHHas, noaserpeHHas 300 m).
[TocnenHuii pHCYHOK, KaK M B cliydae ¢ CEpOBOAOPOAOM IMOKas3al, 4TO H 3/ecCh
4YeTKO OTPaXKaeTcsi BeAyllas pojb MOABETPEHHOH CTOPOHBI B (POPMHUPOBAHHH
KOHILIEHTPALWH 3arpsi3HSIONIMX BEUIeCTB — Toibko B 2 ciuy4asx Hu3 165
KOHLIEHTPALMs CEpbl 3JIeMEHTapHOM C HaBETPEHHOH CTOpOHBI Gonblie, 4Yem
MOABETPEHHOM, a 4YHcao ciydaeB Oonbiliel KOHLEHTpALMH C [0JIBETPEHHOH
CTOPOHBI, YeM ¢ HaBeTpeHHel yxe 27 u3 165. Bo Bcex ciydasx NpeBbILICHHH
HOPMATHUBOB KauecTsa s paboueit 30HbI He 3a(UKCHPOBAHO.

B IpunoxeHuu 1 mpezicTaBieHbl KapThl ToYek oTOOpa BOKPYr IUIOLIAIKH
CKJIaIMpPOBAHUA CEphl, e yKazaHbl TOukH orbopa npob ¢ 3a(pUKCHPOBaAHHBIMHU
KOHIIEHTPALMAMM Cepbl DJJIeMEeHTapHOi B armocdepe IO CpaBHEHHIO C
yCTAaHOBJIEHHBIMH HOPMATMBaMH JJIs HaceJICHHbIX MecT. Ha xaprax BHIHO, 4YTO
KOHIIEHTpAIMK Ccepbl JleMeHTapHol cpaBHuBanuch ¢ [1JIKp.3. (6 mr/m®) u OBYB
(0.07 mr/vm?). Ha cnaiiiax BMAHO, YTO NpeBLIMIEHHH KOHLEHTPALHii Cepsl
3]€eMEHTAPHOM JUIsi HOpMAaTHBOB B aTMocepe paboueit 30HbI He Hab/rOKaeTCsI.

Cnenyer OTMETHTB, YTO B OTYETE (M B IIPOMEXYTOYHOH BEpPCHH, U IOJIHOIT)
JUls cephl 3JeMEeHTapHOH B KadecTBe MakcuManbHol pasosoil [IJK npunst
opueHTHpoBOo4HO OesomacHeii  ypoBeHb Bosjeiictsuss (OBYB) Bpeanoro
BEIeCTBA, HO B NpHUIOXKEHMH | K yTBepxA&HHBIM Ilpukasom MuHHCTpa
snpaBooxpanenus Pecrybiuku Kaszaxcrad or 2 asrycra 2022 rona Ne KP JICM-70
['MryueHHYecKHX HOpMaTHBAxX K aTMoc(hepHOMY BO3/yXYy B FOPOJACKHX H CEIbCKHX
HaceJICHHBIX IMyHKTaX, Ha TEPPUTOPHUIX MPOMBILIJIEHHBIX OpraHu3aluii B Tabnuue
1 «IIpenensHo-ponyctumsble koHuentpauuu (TTJIK) 3arpasHsiomux BelIeCTB B
arMoc(epHOM BO3JyXe FOPOJACKHX M CEJIBCKHX HACEJICHHBIX IYHKTOBY» YKa3aHBI
xoHueHtpauuu [1JIKmMp ansi cepbl 2jieMeHTapHON B BHIE [ApoB W a’po3oieii 6
mr/mM?, cpeanecyrounsie konuentpauun ITJIKce — 2 mr/m’. Takum obGpasom, B
BO3/lyXe HaceJIEHHBIX IYHKTOB Teleph CUHTAIOTCS JIOMYCTHMBIMH JlaJke B Ka4ecTBe
CPEHECYTOYHBIX KOHIEHTpauuu, B 28,5 npeBbllalOUMe KOHLEHTpALHH,
npunaTsie B kKauectse OBYB st cepsl anementaproii 0,07 mr/m?.

Takum o6pa3zoM, axe MakcUMasbHasi KoHueHTpanus cepsl 0.33 mr/m? Gyzer
npeacrasiaTe Ha npeseiiienne OBYB B 4,71 pas, a Tonsko 0,16 goau ITAKce s
BO3/lyXa HAceNEHHBIX MYHKTOB, KOTOPBIM JIIOAM ABLILLAT MTOCTOSHHO.

Iror dakT noA4EPKUBAET, YTO PacyéThbl BBINOJHEHbI ¢ OOJBIIMM 3aracoM
MPOYHOCTH, U OLIEHKAM COCTOSIHUSA aTMOC(ephl BIOJIHE MOYKHO JOBEPSTh.

MPOEKT HOPMATMBOB PASMELLEHWNA CEPbI B OTKPLITOM BUOE HA CEPHbIX KAPTAX.
HA3EMHbI KOMMNEKC
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AHanoruyHble pacuéThbl ¥ MOCTPOCHUS BLIMOJHEHbI U 110 MPOMHIMEpKanTaHy:
oTMeueHo 15 cnyyaeB npesbliieHns GpakTHUECKOH KOHUEHTPALMH K MaKCHMAIbHO
pa3zoBoil kouuentpauuu. Ilpu ananuze ponu HanpasieHus Betpa (puc. 3.6)
OTMe4eHO, 4To B 27 ciayuasx M3 165 BbIsBIeHbI yBeIM4YeHHs KOHUCHTPALHU
NpornuiMepKanrala ¢ MoABeTPeHHOH CTOPOHbI IUIOIIAAKH CKJIaZIMPOBAHUA CEpBbI
10 CPaBHEHMIO CO 3HAYEHUAMH HABETPEHHOH CTOPOHBI, UTO cocTauio 16.4% ot
Beex ciydaeB. B To ke Bpems, B 21 ciyuae u3 165 BbIABICHBI YBEITHYCHHHA
KOHLUEHTPAUMH MNpONMWIMEpKanTaHa ¢ HaBeTPEHHOW CTOPOHBI  IUIOLIAIKH
CKIaZMPOBAHHS CepPbl MO CPABHEHHIO C 3HAYEHHAMMU TOJIBETPEHHOI CTOPOHOH, 4TO
coctaBuio 12.7% or Beex ciyuaes. Takum o6pa3om poJib HANpPaBieHHOCTH BETPA
JUTSE IPOTNMIMEPKANTAHA 3aMETHO HIKe, YeM /U Cepbl 2leMEHTapHOH.

AHanu3 CBOAHON TaGNMIBI pe3yJbTATOB aHAIM30B NpOd arMocepHoro
Bo3ayxa (IIpunokenne 2) nokasan, 4To Mo AHOKCHAY Cepbl 3HAUCHHA daKkTHYeCKH
3aMepeHHBIX KOHLEHTPALMH HaXOAWIMCh B JMAMa3oHE OT 0.01-0.0204 mr/™’.
Makcumanptoe 3nauenue 0.0204 mr/m® (0.04 TIKM.p.) 66110 3a(HKCHPOBAHO C
[TOJIBETPEHHOM CTOPOHBI Ha NocTy S-28 npu HanpaBieHHH BeTpa - BCB. I'lpu sTOM
KOJIHYECTBO 3aMepOB KOHLIEHTpALHil IMOKCHIa Cepbl HA YPOBHE HIAKHETO NMPEena
o6napysxenus (<0.01 Mr/m®) Heronb3yemMoro MeToza w3Mepenuii coctasuio 79.2%
Beex m3mepeHuii. [IpeBblleHnii HOPMATHBOB KauecTBa Ui HACCNEHHBIX MECT H
paboueii 30HbI He 3a)HKCHPOBAHO.

3HayeHns (AKTHYECKH 3aMEPEHHBIX KOHIEHTPAUMH METHIMEPKANTaHa
naxonunuce B auanazone or 0.0001-0.00034 mr/m>. MakcumansHoe 3HavYeHHe
0.00034 mr/m® (0.06 TIIKM.p.) 65110 3apUKCHPOBAHO C HaBETPEeHHOIl CTOPOHBI Ha
nocty S-24, npy HanpasIeHUH BETpa - FOIOB. Ilpn 5TOM KOJIH4YECTBO 3aMEpOB
KOHIEHTpalUyii Ha YPOBHE HWXKHEro mnpejena obHapyKeHHsl HCIO/Ib3yeMOro
MeToJla M3MEpEeHUH COCTaBHIO OKOJO 94% Bcex u3MmepeHuii. [IpesbieHHH
HOPMaTHMBOB KauecTBa JULsl HACE/ICHHBIX MECT 1 paboueii 30HbI He 3a(HKCHPOBAHO.

[To sTMIMepKanTaHy (aKTHYECKH 3aMEPEHHbIC KOHLEHTPALHH HAXOAHIHCE B
nuanazone ot 0.00002-0.000064 mr/m’. Makcumanptoe 3naderne 0.000064 Mr/ac

(1.28 TIJKm.p.) Gbuto 3ahHKCHPOBAHO ¢ HABETPEHHOl CTOpPOHbI Ha nocty S-30
npu HampaBlieHWH BeTpa - 3C3. [lpesbilleHHe HOPMATHBOB KadecTsa Ui
uacenennbix Mect (ITIKm.p.) C33 Gbu10 0OHAPYIKEHO JIMIIBL B OJHOM 3aMEpe H3
495-tu. Konuenrpauus 8 1.28 TTAKM.p. 3a(pMKCHPOBAHA ¢ HABETPEHHOI CTOPOHLI.
13 4ero MOKHO CAENATh BbIBOJ, YTO 3apUKCHPOBAHHAS KOHUECHTPALHA HE CBASANA
C XpaHeHHeM Ccepbl Ha CEpHBIX KapTax. [Ipy HSTOM KOJIMYECTBO 3aMEpOB
KOHUEHTpALWMil JTUIMepKanTaHa Ha YpOBHE HIDKHEro Mpeaciia obHapyKeHuns
JMCTI0/Ib3yeMOro METO/Ia H3MEPEHHH COCTABHIIO OKOJIO 98% Bcex H3MepeHHil.

3uaueHns (pakTHyeckn H3IMEpPEeHHBIX KOHLIEHTpaLHii 0 N300y THIMEpKanTaHy
HaXOJMIKCh B AuarasoHe OT 0.0001-0.00029 mr/m’. MaxkcuMaibHOE 3HAYCHHE
0.00029 mr/m® (0.73 TIAKM.p.) Gbuto 3aMKCHPOBAHO € NOABETPEHHOI CTOPOHBI
pa mocty S-10 mpu CB HanpabieHHH BETpa. [Ipy 3TOM KOJMYECTBO 3aMEpOB
KOHIEHTpaLMii ~ M300yTHIMEpKANTaHOB Ha ypPOBHE HIKHEro mnpeaneia
o6GHapy:KeHHsi MCIOJIb3yeMOro MeToAa H3MepeHHi COCTaBHJIO OKOJIO 88% Bcex
uimepenuii. [IpeBbillieHHH HOPMATHBOB KadecTsa Ul HaceleHHbIX MeCT HE
3a(h)MKCUPOBAHO

MPOEKT HOPMATVBOB PASMELLEHNA CEPbI B OTKPbITOM BUAE HA CEPHbBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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[To KaxaoMy M3 ceMH Mokasatesiieii B TpeTheM pasjiejie OT4eTa cjeliaH
ONIMHAKOBBIM  JIOTHYeCKH  BronHe 0OOCHOBAHHBIA  BBIBOJ:  MPEBBILICHUH
HOPMaTHBOB Ka4yecTBa JUli HaceleHHbIX MecT 1 paboyeit 30HBI He 3a(UKCHPOBAHO.

[o periensupyeMoMy NOJHOMY OTHETY HMEIOTCS 3aMeyaHHs:

1. OTMeuenHble B pelieH3n Ha MPOMEXNYTOUHbIH OTYET nepBble TPH MyHKTA
3aMeYaHH He OTKOPPEKTHPOBAHbI,

2. Ha crpannuax 30, 31 u 46 Berpeyaiorcs (passl «3Ha4eHne MAKCHMAIBHO-
Pas’oBbIX KOHUEHTpauMii 1o AWMOKCHAY cepbl (1o MeTHIMEpKanTaHaM, [0
STHIMEpKanTaHaM, no u3o0yTwiMepkantaHaM) HaxOAMJIHCh B JHANazoHe ......
Kak u3BecTHO, ycTaHaBIMBaeTCs NpesesbHO JOMyCTUMas MaKCHMallbHO pa3oBas
KOHLEHTpAllHsl BPEJHOro BellecTBa B Bo3iyxe HaceneHHpix mectT IIKmp, He
BBI3BIBAIOLLAS TPH BAbIXaHMM B TedyeHne 20 MuHYT peheKkTopHbIX (B TOM 4YHCIE,
cyOceHCOpHBIX) peakuuii B opraHu3Me 4esaoBeka. JTO HOPMATHB, M0 OTHOIIEHHIO
K KOTOPOMY OLIGHHBAIOTCS M3MepsAeMble KOHLEHTpauuW JUld  KaXa0ro
sarpssHsioltero BemtectBa. CrielyeT OTKOPPeKTHPOBaTh YyKasaHHbIE HOMEpa
CTPaHHll, M AaBTOPbl OTYETa JTO TMPEKPACHO 3HAIOT, 4YTO MOATBEPKIACTCS
TabaMLaMi pe3ysIbTaToOB H3MEPEHHI.

Cnenyer ormetuts, uro B Csoguoit tabnuue (Ipunoxenne 2)
PacCUMTHIBAIOTCSA MPEBBIIEHHS MMEHHO [0 HOpMarHBaM KadecTsa Juld
HACeJIeHHBIX MECT, MMEHHO TaKue TNpeBbIlIeHHs B 3TOH Tabiuue BblICICHBI
KpacHbIM 1BetoM. OHM OTMedeHBl TOmbKO anA Tpéx napametpos — Cepa
snemenTapHas (14 crpodek), nponuiamepkantana (15 crpoyek) u oaHa CTPoOUKa
ans ceposojiopoza. M XOTs 1Mo OTHOINEHHIO K o0LieMy 4YHuciy 3amepos (Oombiue
495) wx nons HeBelMKa, Hano mnpoBecTH Oonee rIyOOKWH aHAIM3 NPHYHH
MOSABIEHNS TAKUX NPEBLILLEHHH.

B kauecTBe BbIBO/A M0 OTUETY MOMHO OTMETHTB, YTO NPHBEAEHHbIE B TEKCTE
BBIBOJIbI OOBEKTHBHO OTP@KAIOT TNPaBHJILHOCTE OMNpeNeseHHs: HOPMAaTHBOB
JIONYCTUMBIX BBIOGPOCOB 3arps3HAIOIMX BEIIECTB B aTMocdepy sl CepHBIX MoJiei
KaK 4acTH Ha3eMHOTo KoMIuleKca 00beKToB MecToposkaeHus Kamaras.

IMpeanoxenus

DTU  NpeUIOKEHHS SIBIAIOTCS OTKOPPEKTHPOBAHHBIMH  MPEJIOKEHHIMH,
M3J107KEHHBIMH B PELIeH3UH Ha IPOMEXYTOUHBIH BapHAHT OTUYETA.

1. DnemeHTapHas cepa, TO He pAcTBOPUMOE B BOJE, HETOKCHYHOE, He
KAHLIEPOreHHOe, He [PEe/CTaBISIONIEe ONacHOCTH Ul  JIIO/CH  BELIECTBO.
OTpPILlaTeHinbIM BO3JIeICTBMEM SABJISETCS TO, UTO NMonajgaHue cepﬂoﬁ NbBUTH MOKET
BLI3BATh pasjipakeHHe ABIXATENBLHbIX MyTeH M CAM3MCTON o0onoukn rias.
ITostomy, mnpu HeoOGXoAMMOCTH XpaHeHus OonbMX OOBEMOB 3JIEMEHTAPHOH
cepsl, OHa XpaHHUTcsi B GesonacHoil TBEpOH (opme, KOTOpas MPaKTHYECKH HE
COJIEPHKHUT MBLIN.

Kpome Ttoro, B coucersx H-Hera OyXHpyroTCsi CIyXH O BpeaHOM
BO3NEHCTBUM cepbl B HACEJNEHHBIX MyHKTax Janeko 3a mnpeaenamu C33
npeanpUsITHH.

JUts ToATBepIKAEHMS BBIBOJOB OT4eTa 00 OTCYTCTBMHM NpeBbILLIEHHH
HOPMAaTMBOB KauecTBa JUIsl HAaceJeHHbIX MeCT M paboyell 30HBI HMEET CMbICH

MPOEKT HOPMATVBOB PASMELLEHNA CEPbI B OTKPbITOM BUAE HA CEPHbBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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TMOCTPOHUTDL MOAEJE NbUICNIEPEHOCA H3 CEPHBLIX nosieit U1t HECKOJIbKHX BApHAHTOB

AHAMETPOB 4aCTHLl Cepbl and pacqém MAKCHUMaJIbBHOI0 pacCTOAHHS TIepeHoca
HaCcTHIL.

2 Tlponmunmepkantan (C3H7SH) — 2T0 XMMHYECKOe COeAMHEHHE, KOTOpoe
o0nanaeT CHIBHBIM M XapakTepHLIM 3amaxoM, [OXOXKHM Ha 3amax rHHIoei
KamycThl MW YecHoKa. OH 106aBisieTcss B O4€Hb MAbIX KOJIHYECTBaxX - OOBIYHO
MeHee | 4acTH Ha MHJUIHOH 4acTeil rasa, HO ero 3amax 4YyBCTBYETCA Jake MpH
TaKHX HH3KHX KOHLEHTpauusax. YacTo HCnosib3yeTcs B Ka4ecTBe 3anaxa Juis rasa
NPHPOJHOTO TPOMCXOXICHHS, TAKOro Kak MpPHPOAHBIH ra3 uiaM npomad. ITo
chnena’Ho Aas Toro, yrobnl moau mornu ObicTpo OOHapy)KHBaTh YTEUKH rasa,
KOTOpblE MOTrYT OBbITh ONAcCHBIMH IS 340pOBbs H 0OE30MacHOCTH. JloGaBnenue
NpOMHIMEpKAaNnTaHa B ra3 TaKKe rnomoraer u3bexaTh CIy4aiHOro OTPaBJCHHA
rasoM, TaKk KakK JIOJH MOTYT 3aMEeTHTh 3amax M cpasy e NPHHATbH MEpbl s
NpeaoTBPALleHHs YTeUKH rasa.

JIiss NONTBEpKACHHS BHIBOJAOB OTYeTa OO OTCYTCTBMH IIpeBbILICHHIH
HOPMAaTHBOB Ka4yecTBa JUISi HACeNEHHBIX MECT M paboueil 30Hbl HMEET CMBICH
MOCTPOMTh MOAETh pAcCesHUsi NPONHIMEpPKAanTaHa W3 CEpHBIX TMojeH Ha
paccTOAHHS 10 GMiKaliliuX HaceNEHHBIX MYHKTOB, OONbILHE, YeM PAacCTOSHHUE A0
rpanuisl C33 npeanpusaTHs.

JlokTop reorpaHuecKHX HayK, npodeccop

rBOrPAGHA

MEHE —
TABWUFAT¥bi
NARAANAHY
SAKYNLTETI

Ar Masanuenxo JIL.M.

MPOEKT HOPMATVBOB PASMELLEHNA CEPbI B OTKPbITOM BUAE HA CEPHbBIX KAPTAX.
HA3EMHbI KOMIJIEKC
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oKpYy#Raei cpenbl
Kovnmannn HKOK H.B.
T. [LxanTaeny

Hanpasnsaem PELUECHIAIO HupexTopa HKMIM « JKOIOTrHH, ouno "
HAHOTEXHOMOTHil» ATBIPAYCKOro yHusepcutTera umenn X JJoocumyxamenosa, PhD
Abfnunosa Payana lllapunGaesuua na oryer (¢ 24 anpens no 26 man 2023 romna)
«lMo H3yUeHWKO BO3ZACHCTBHA TIMONIATKH CKIAAMPOBAHHA CEPhl Ha Ka4yecTBO
aTmoctepnoro Bosayxa Ha Tepputopun YKITHHAT «Bonamak» HazseMHBIE OOBEKTEI
komnanuy HKOK H.B. 8 Areipayckoil oGnacTu» B paMkax Bsinoiadesus pabor 1o
noropopy or 21 anpensa 2023 mexay HAQO «ATeipaycknii YHHBEPCHTET HMEHH
X. doemyxamenosa» 1 TOO «KazaxcTaHCKOE areHTCTBO NMPHKIAJAHOR IKOJTOTHH».

C. Mapucon

Hen.: P AGmoR
Tea.: 87017386923

003519

MPOEKT HOPMATMBOB PASMELLEHWNA CEPbI B OTKPLITOM BUOE HA CEPHbIX KAPTAX.
HA3EMHbI KOMMNEKC
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PELHEH3UA

Ha oruer
(nepuon 24 anpena o 26 mas 2023 roja)
10 HIYUeHHI0 BO3ACHCTBHS IVIOMAKH CRIA/AMPOBAHHS CEPhI HA KAYECTBO aTMochepHOro
Bo3ayxa Ha repputopun YKITHuI' «Boaamaxy
nazemubie 00bexThl komnanun HKOK H.B. B Atripayckoii ofnactu

Hanubiit MOHHTOPHHI GbUI OPraHW3OBAH C [ENBIO H3YYEHHA BO3ACHCTBHA MJIONIALKH
CKJIA/IHPOBAHHA CEPBl HA KAYECTBO aTMOC(epHOro Bo3lyxa no unuumaruee koMnanuun HKOK
H.B.

Oruer semonnen TOO «Kazaxcranckoe Arentetso TprKnagnoii IKoIOrHA», TAOKE HA
MOHHTOPHHTrOBEIe paGorer GbUIM npuBeyens! cnenuannctsl naboparopuit TOO «AJIOOCH
TOO «PHHLL» r. ATsipay.

Anamurideckne paboTel Obum nposenenst B maboparopun TOO «AJIOOC» mna
onpeeneHds cojepkanus ceposogoposa u adokcHia cepsi, B W XAILl TOO «KAITZ» mim
onpejielieHHs CoAepkanus Cephl anemMenTapHoi, a taxke B TOO «PHHULy mns onpenenenns
cofepkarms Mepkantanos. JlaGopatopun axkpeanrosanst B cootsercrsne [OCT UCO 17025-
2019,

[Inomanka CKaHpoBaHus CEphl PA3MEINEHA HA TEPPUTOPHH Y CTAHOBKH KOMILIEKCHOIM
noAroToskH Hedrh W raza «bonamaky (YKITHuI') B e€ cesepo-Boctourol yacth. [lnomamika
CK/IaAMPOBAHHN CEPhI COCTOMT M3 InecTH cepHbix 6uokoB pasmepom 300x100x11,5 M eMKOCTEIO
676 000 TosH KaxIbIl B 006L@R eMKOCTE CKITaza cocTannseT 4,0 MiH. ToHH.

3amepsi nposojpincs coriacHo CT PK 2036-2010 no 16 toukam (pymbam) (S-1 — 8-32),
pacnoioAEeHHBIX Ha (PHKCHPOBAHHBIX PACCTOAHMAX OT HMCTOYHMKZ C HABETPEHHOH H
NO/IBETPEHHBIX CTOPOH CEPHBIX KApT Ha paccroduun 50 MeTpos, a Taiske Ha paccroauuu 300 m
10 HANPAB/IEHHIO BETPA YUHTLIBaA BRICOTY CKiaquposantoil cepst | 1 merpo na kaprax Nel, 2 u
3. Or6op npo6 u 3amepEr 3arpa3HAIOLMX BELIECTR POBOJIMINCE B TPEX TOYKAX OJIHOBPEMEHHO.

Habmogenus ocymecTBiAnkce 3a CNEIYIOWHMH CHEUA(HYHEIMA 3arpA3HAIOIIIMH
BEUIECTBAMHE [14 IPOLECCOB IPOH3BOLICTBA CEpPbE: cepa 2ieMenTapHas, ceposogopoa (HaS), cepa
JMOKCHJI, METHIMEDKANTAH, ITHIMEPKAITaH, OPONHIMEpKanTaH, u300yTHIMEpKanTaH,
MeTeonapaMeTphL.

Ortoper npo6 nporomumice cormacko CT PK 1987-2010 (onpenenenwe nuokcHia
cepbi), CT PK 1990-2010 (onpenenenne ceposopopona) 1 CT PK 2277-2013 (onpenenenue
CEPhI YIEMEHTAPHOH ).

05.05.2023r. (8 139.00M.) 1 12.05.2023r. (B 94.00M. 1 134.00M.) 3aMepsl NPOBOJAKINCE B
npucyrereun P AGmuHoBa (npencrasutens or HAO AThipayckuil yHHBEPCHTET HMEHH
X Jocmyxamenosa) u J1.K KynGareiposa (npeacrasutens o1 HAO Arnipayckuif yHHBEpPCHTET
ue(Th H rasa umenu C.Ytebaesa).

B xofie MCCHENOBAHMI BOKDPYT MNOMAJKH CKIATHPOBAHUS CEPhI MOKA3AIH 3HAYCHHHA B
CeAIyIOIMX npeaenax: Temieparypa sosayxa 12-39,7°C, otnocurensras sraxuocts 12-78 %,
ckopocts Berpa — (,6-11.6 m/cex. [lpeobnapaomumMn HAUPABEHHAMHE BETPA ABNFIOTCA
BOCTOYHOE, BOCTOMHO- I0r0-BOCTOTHOE H I0I0-BOCTOMHOC,

B nepron ¢ 24 anpens no 26 Mast 2023 roga 6sw10 nposesiero 495 3aMepoB, B KOTOPBIX
10 pe3y/IbTATaM AHATH30B NOKA3ATH CIEAYIONIHE 3HaYCHUA:

- 3HAYEHHE MaKCHMAIbHO-Pa3OBBIX KOHLEHTpauuii 10 CEPOBOIOPOIY HAXOTHIHCH B
nmamasone 0,003-0,0217 mr/iv’,

- JHAYeHHE MAKCHMANLHO-PA3OBBIX KOHLEHTPAUMH 10 JHOKCHIY CEpPhl HaXOJHIHCh B
muanasone 0,01-0,0204 mr/m’.

- 3HAYEHHE MAKCHMANBHO-PA30BbiX KOHUSHTPAINH MO METHIMEPKANTAHY HAXOAWIHCD B
amanasone 0,0001-0,00034 Mr/v’.

MPOEKT HOPMATNBOB PA3MELLEHNA CEPbI B OTKPbITOM BUAE HA CEPHbIX KAPTAX.
HA3EMHbI KOMMNEKC
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- 3HAYEHHE MAKCHMAIBHO-PAIOBBIX KOHUEHTPALKA MO ITHIMCPKANTAHY HAXOIMIHCh B
ananazone 0,00002-0,000064 mr/nm°,

- 3HAYEeHHE MAKCHMA/bHO-DA30BLIX KOHLUGHTpaUMH M0  M300yTHIMEpKalTaHaMm
Haxounues B granasone 0,0001-0,00029 mr/m’,

- [JIKp.2. no pcem HccieayeMbIM BeilleCTBAM 33 BECh NEPHOJ U M0 BCEM TOYKAM HE
Gbula npesenueHa. OT MIOMAAOK CKIAJMPOBAHHA CEPhl HA BCEX TOYKAX IPEBBLILIEHHS Ha
paccroaunu 300 merpor OBYB ana saceneHueix Mect me Habmopgaetca. Toapko mis uene
aHanu3a ObUIM NPOBEAESHB! CPAaBHEHHA HIMEDEHHBIX KOHLEHTDAUMH CEpHl JIEMEHTapHOH c
OBYB juist HaceIeHHBIX MECT.

3aperucTpUpoBaHHbIE KOHLUCHTPALMH CEPbI MEMEHTAPHOH Ha BCCX KOHTPOIIHPYEMbIX
Toukax Gbutn sHauuTenLHo nuske [TJIK pna pabouei 3omb1 (6 Mr/m®.

[lpoBeneHHEIH MOHHTODHHI [OJIHOCTBED COOTBEICTBYET ICHCTBYIOINMM CTaHIApTaM,
[IPOBE/ICHO COTJIACHO MeToauKaM orhopa npof u MeTogaM aHANMHTHYECKHX Hecnea0BaHu mpob.
Mocrasncanbie 3aja4y BbinogHeHsl. [lonyvenbl JanHBIE M JaibHEHIIEro MPaKTHYECKOIO
HCIOJIBIOBAHHS.

Jupexrop HUM
«IKOMOTHH, BHO H HAHOTEXHOJIOT Hil»

ATBIpRYCKOr0 yHHBEPCHTETA
umenn X.locmyxameaosa, PhD /{ﬁj’/ P.1L. Abaunos

)

epLonanat ;ér WaHe paruty Genimivg b\

3]

MPOEKT HOPMATMBOB PASMELLEHWNA CEPbI B OTKPLITOM BUOE HA CEPHbIX KAPTAX.
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AONOJNHEHUE B - CPEAHUE KOHUEHTPALIUX 3ATPA3HAIOLLUX BEWECTB 3A NMEPUO 2016—
2025 IT. NO AAHHbIM MOHUTOPUHIA ATMOC®EPHOIO BO3AYXA B TMPEOEJNIAX 3OHbI
BO3OENCTBUA U PANOHE PASMELLEHUA CEPHbIX KAPT

MpepenbHO
3arpssH | Haume aonycrtumas ®dakTuyeckas KOHLEeHTpauus, Mr/m3
sAouiee HOBaH Fo.q KOHLUEeHTpauus
Beuject | ue . I i i v ST
8o focra KO E L) KBapTan KBapTan KBapTan KBapTan 3aroa
Cepbl 2016 NoKe.c 0,5 0,0008 0,0014 0,0015 0,0029 0,0017
anokena
2017 NoKe.c 0,5 0,0026 0,0015 0,0019 0,0017 0,0019
2018 NoKe.c 0,5 0,0036 0,0014 0,0016 0,0012 0,0019
2019 NoKe.c 0,5 0,0123 0,0056 0,0053 0,0057 0,0072
CMKB 2020 NoKe.c 0,5 0,007 0,0059 0,007 0,0059 0,0065
115 2021 NoKe.c 0,5 0,0013 0,008 0,001 0,0016 0,003
2022 NoKe.c 0,5 0,0009 0,001 0,0014 0,0006 0,001
2023 NoKe.c 0,5 0,0014 0,001 0,0014 0,001 0,0012
2024 NoKe.c 0,5 0,0013 0,0014 0,0017 0,0009 0,0013
2025 NoKe.c 0,5 0,0013 0,0017 0,0014 0,0014 0,0014
2016 NoKe.c 0,5 0,0022 0,0009 0,0013 0,0024 0,0017
2017 NoKe.c 0,5 0,0026 0,0021 0,0014 0,0012 0,0018
2018 NoKe.c 0,5 0,0029 0,0015 0,0013 0,0009 0,0017
2019 NoKe.c 0,5 0,0047 0,0029 0,0082 0,0041 0,005
CMKB 2020 NoKe.c 0,5 0,0046 0,0041 0,0033 0,0059 0,0045
116 2021 NoKe.c 0,5 0,0015 0,0021 0,0032 0,0019 0,0022
2022 NoKe.c 0,5 0,0009 0,0016 0,0021 0,0008 0,0014
2023 NoKe.c 0,5 0,0012 0,0009 0,0007 0,0007 0,0009
2024 NoKe.c 0,5 0,001 0,0009 0,0011 0,0011 0,001
2025 NoKe.c 0,5 0,0013 0,001 0,0014 0,0016 0,0013
2016 NoKe.c 0,5 0,0046 0,003 0,0015 0,0056 0,0037
2017 NoKe.c 0,5 0,0091 0,0031 0,006 0,003 0,0053
2018 NoKe.c 0,5 0,0029 0,0029 0,0014 0,0011 0,0021
2019 NoKe.c 0,5 0,0031 0,0031 0,0046 0,0057 0,0041
CMKB 2020 NoKe.c 0,5 0,0074 0,005 0,0036 0,0059 0,0055
119 2021 MOKe.c 0,5 0,0039 0,0017 0,0023 0,0016 0,0024
2022 NoKe.c 0,5 0,0021 0,0018 0,0010 0,0004 0,0013
2023 NoKe.c 0,5 0,0012 0,001 0,0007 0,0010 0,001
2024 NoKe.c 0,5 0,0013 0,0011 0,0009 0,0008 0,001
2025 NoKe.c 0,5 0,0013 0,0013 0,0009 0,0009 0,0011
2016 NoKe.c 0,5 0,003 0,0037 0,0034 0,0021 0,0031
2017 NoKe.c 0,5 0,0033 0,0031 0,0022 0,0028 0,0028
2018 NoKe.c 0,5 0,0018 0,0015 0,0013 0,0012 0,0015
CMKB 2019 NoKe.c 0,5 0,0038 0,0052 0,0074 0,0059 0,0056
120 2020 NoKe.c 0,5 0,0049 0,0083 0,0063 0,0154 0,0087
2021 NoKe.c 0,5 0,0022 0,0014 0,0016 0,0014 0,0017
2022 NoKe.c 0,5 0,0017 0,0013 0,0018 0,0007 0,0014
2023 NoKe.c 0,5 0,002 0,001 0,0013 0,0015 0,0015
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2024 MoKe.c 0,5 0,0019 0,0015 0,0015 0,0012 0,0015
2025 MOKe.c 0,5 0,0019 0,0019 0,002 0,0015 0,0018
2016 MOKe.c 0,5 0,01 0,01
2017 MoKe.c 0,5 0,01 0,01 0,01 0,01 0,01
2018 MOKe.c 0,5 0,01 0,01 0,01 0,01 0,01
2019 MoKe.c 0,5 0,01 0,01 0,01 0,01 0,01
can- 2020 MOKe.c 0,5 0,01 0,01 0,01 0,01 0,01
36 2021 MNoOKe.c 0,5 0,01 0,01 0,01 0,01 0,01
2022 MoKe.c 0,5 0,01 0,01 0,01 0,01 0,01
2023 MOKp.3. 10 0,01 0,01 0,01 0,01 0,01
2024 MOKp.3. 10 0,01 0,01 0,01 0,01 0,01
2025 MOKp.3. 10 0,01 0,01 0,01 0,01 0,01
2016 MOKp.3. 10 0,01 0,01
2017 MOKp.3. 10 0,01 0,01 0,01 0,01 0,01
2018 MOKp.3. 10 0,01 0,01 0,01 0,01 0,01
2019 MOKp.3. 10 0,01 0,01 0,01 0,01 0,01
2020 MOKp.3. 10 0,01 0,01 0,0116 0,0202 0,013
03?7'_' 2021 NOKp.s. 10 0,01 0,01 0,01 0,01 0,01
2022 MOKp.3. 10 0,01 0,01 0,01 0,01 0,01
2023 MOKp.3. 10 0,01 0,01 0,01 0,01 0,01
2024 MOKp.3. 10 0,01 0,01 0,01 0,01 0,01
2025 MOKp.3. 10 0,01 0,01 0,01 0,01 0,01
CpenHss 0,0052 0,0048 0,0049 0,0052 0,0050
Ceposo 2016 MOKe.c 0,008 0,0009 0,001 0,0007 0,0008 0,0008
Hopoa 2017 MOKe.c 0,008 0,001 0,0006 0,0007 0,0007 0,0008
2018 MOKe.c 0,008 0,0007 0,0010 0,0008 0,0006 0,0008
2019 MNoOKe.c 0,008 0,0012 0,0082 0,0023 0,0014 0,0033
CMKB 2020 MOKe.c 0,008 0,0014 0,0072 0,0046 0,0017 0,0037
115 2021 NoKe.c 0,008 0,0009 0,0022 0,0022 0,0009 0,0016
2022 MOKe.c 0,008 0,0009 0,0025 0,002 0,0015 0,0017
2023 MNoOKe.c 0,008 0,0014 0,0029 0,003 0,0009 0,0021
2024 MNoOKe.c 0,008 0,0011 0,0021 0,0008 0,0008 0,0012
2025 MOKe.c 0,008 0,001 0,0010 0,0018 0,0009 0,0012
2016 MNoKe.c 0,008 0,0005 0,0011 0,0009 0,0004 0,0007
2017 MOKe.c 0,008 0,0003 0,0005 0,0011 0,0007 0,0007
2018 MNoOKe.c 0,008 0,0006 0,0015 0,0027 0,0007 0,0014
2019 MOKe.c 0,008 0,0016 0,0262 0,0102 0,0027 0,0102
CMKB 2020 MOKe.c 0,008 0,0096 0,0532 0,0218 0,0111 0,0239
116 2021 MNoOKe.c 0,008 0,0012 0,0124 0,0045 0,002 0,005
2022 MOKe.c 0,008 0,0011 0,0054 0,0068 0,0014 0,0037
2023 MNoOKe.c 0,008 0,0022 0,0029 0,0054 0,0013 0,003
2024 MOKe.c 0,008 0,0011 0,0085 0,0036 0,001 0,0036
2025 MNoOKe.c 0,008 0,0012 0,0059 0,0027 0,0025 0,0031
2016 MNoOKe.c 0,008 0,0014 0,0013 0,0014 0,0011 0,0013
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2017 MOKe.c 0,008 0,0009 0,0022 0,0016 0,0021 0,0017

2018 MOKe.c 0,008 0,00048 0,001 0,0011 0,0012 0,0009

2019 MOKe.c 0,008 0,0019 0,0061 0,0038 0,0033 0,0038

2020 MOKe.c 0,008 0,0022 0,0035 0,0024 0,0016 0,0024

M 1 2021 MoKe.c 0,008 0,0009 0,0011 0,0008 0,0008 0,0009

2022 MOKe.c 0,008 0,0008 0,0009 0,0013 0,0009 0,0010

2023 MOKe.c 0,008 0,001 0,0026 0,0013 0,0007 0,0014

2024 MOKe.c 0,008 0,0009 0,0015 0,0013 0,0008 0,0011

2025 MOKe.c 0,008 0,0008 0,0015 0,0009 0,001 0,0011

2016 MOKe.c 0,008 0,0007 0,0016 0,0021 0,001 0,0013

2017 MOKe.c 0,008 0,0007 0,001 0,0013 0,0012 0,0011

2018 MOKe.c 0,008 0,0008 0,0008 0,0006 0,0005 0,0007

2019 MOKe.c 0,008 0,0008 0,0052 0,0026 0,0015 0,0025

CMIB 2020 MOKe.c 0,008 0,0015 0,0074 0,0024 0,0018 0,0033
120 2021 MOKe.c 0,008 0,0008 0,001 0,0012 0,001 0,001

2022 MOKe.c 0,008 0,0011 0,0031 0,0011 0,0007 0,0015

2023 MOKe.c 0,008 0,0009 0,0027 0,0017 0,0011 0,0016

2024 MOKe.c 0,008 0,0012 0,0023 0,0017 0,0006 0,0015

2025 MOKe.c 0,008 0,0012 0,0022 0,0018 0,001 0,0016

2016 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003

2017 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003

2018 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003

2019 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003

can. 2020 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003
36 2021 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003
2022 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003

2023 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003

2024 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003

2025 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003

2016 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003

2017 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003

2018 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003

2019 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003

2020 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003

027” 2021 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003
2022 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003

2023 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003

2024 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003

2025 M0Kp.3. 10 0,003 0,003 0,003 0,003 0,003

Cpeansis 0,0018 0,0043 0,0029 0,0020 0,0027

Cepa 2023 OBYB 0,07 0,03 0,03 0,03 0,03 0,03

aremMeH CMKB

TapHas | "y 2024 OBYB 0,07 0,03 0,03 0,03 0,03 0,03
2025 OBYB 0,07 0,03 0,03 0,03 0,03 0,03

2023 OBYB 0,07 0,03 0,03 0,03 0,03 0,03
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oMKks | 2024 OBYB 0,07 0,03 0,03 0,03 0,03 0,03
116 2025 OBYB 0,07 0,03 0,03 0,03 0,03 0,03
2023 OBYB 0,07 0,03 0,03 0,03 0,03 0,03

P | 2024 OBYB 0,07 0,03 0,03 0,03 0,03 0,03
2025 OBYB 0,07 0,03 0,03 0,03 0,03 0,03

2023 OBYB 0,07 0,03 0,03 0,03 0,03 0,03

C1'V2”(<)B 2024 OBYB 0,07 0,03 0,03 0,03 0,03 0,03
2025 OBYB 0,07 0,03 0,03 0,03 0,03 0,03

2016 MaKp.3. 6 0,03 0,03 0,03

2017 MOKp.3. 6 0,03 0,03 0,03 0,03 0,03

2018 MOKp.3. 6 0,03 0,03 0,03 0,03 0,03

2019 MOKp.3. 6 0,03 0,03 0,03 0,03 0,03

can. 2020 MOKp.3. 6 0,03 0,03 0,03 0,03
36 2021 MNOKp.3. 6 0,03 0,03 0,03 0,03 0,03
2022 MOKp.3. 6 0,03 0,03 0,03 0,03 0,03

2023 MOKp.3. 6 0,03 0,03 0,03 0,03 0,03

2024 MOKp.3. 6 0,03 0,03 0,03 0,03 0,03

2025 MOKp.3. 6 0,03 0,03 0,03 0,03 0,03

2016 MOKp.3. 6 0,03 0,03 0,03

2017 MOKp.3. 6 0,03 0,03 0,03 0,03 0,03

2018 MOKp.3. 6 0,03 0,03 0,03 0,03 0,03

2019 MOKp.3. 6 0,03 0,03 0,03 0,03 0,03

2020 MaKp.3. 6 0,03 0,03 0,03 0,03 0,03

027” 2021 MOKp.3. 6 0,03 0,03 0,03 0,03 0,03
2022 MOKp.3. 6 0,03 0,03 0,03 0,03 0,03

2023 MOKp.3. 6 0,03 0,03 0,03 0,03 0,03

2024 MOKp.3. 6 0,03 0,03 0,03 0,03 0,03

2025 MOKp.3. 6 0,03 0,03 0,03 0,03 0,03

Cpeansis 0,0155 0,0158 0,0155 0,0160 0,0157

MPOEKT HOPMATMBOB PASMELLEHWNA CEPbI B OTKPLITOM BUOE HA CEPHbIX KAPTAX.
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OOMNONHEHME I - AAHHbIE NO COAEPXXAHUIO 3JIEMEHTAPHOW CEPbI B MOYBAX B NPEAENAX OBJIACTU BO3AENCTBUA U PAUOHE
PACNONOXEHUA CEPHbIX KAPT B NEPUOA BECHA - OCEHb 2016-2025I'T’

Cepa anemeHTapHas, % S
can I'nycﬁn:ma, BecHa BecHa OceHb BecHa OceHb OceHb BecHa OceHb BecHa OceHb BecHa OceHb BecHa OceHb
2016 2018 2018 2019 2019 2020 2021 2021 2023 2023 2024 2024 2025 2025
nokK, % 0,016
Mnowapka pasmelleHus cepsbl (MPC)

0-5 0,008 0,008 0,0081 0,0027 0,0027 0,0027 0,0027 0,008 0,008 0,008 0,009 0,008 0,008 0,008

C3n-36 5-20 0,008 0,008 0,0039 0,0027 0,0027 0,0027 0,0027 0,008 0,008 0,008 0,008 0,008 0,008 0,008
0-20 0.008 0.008 0.006 0.003 0.003 0.003 0.003 0.008 0.008 0.008 0.009 0.008 0.008 0.008

0-5 0,008 0,008 0,008 0,0027 0,0027 0,0027 0,0027 0,008 0,008 0,008 0,01 0,008 0,008 0,008

Ccan-37 5-20 0,008 0,008 0,0136 0,0216 0,0027 0,0027 0,0027 0,008 0,008 0,008 0,009 0,008 0,008 0,008
0-20 0.008 0.008 0.011 0.012 0.003 0.003 0.003 0.008 0.008 0.008 0.010 0.008 0.008 0.008

CpenHee 0.008 0.008 0.008 0.007 0.003 0.003 0.003 0.008 0.008 0.008 0.009 0.008 0.008 0.008

®doHoBble cTaHuun (PoH)

0-5 0,008 0,008 0,0116 0,0402 0,0027 0,0027 0,0027 0,008 0,008 0,008 0,008 0,012 0,008 0,008

C3an-49 5-20 0,008 0,008 0,01 0,0159 0,0027 0,0027 0,0027 0,0096 0,008 0,008 0,008 0,008 0,008 0,008
0-20 0.008 0.008 0.011 0.028 0.003 0.003 0.003 0.009 0.008 0.008 0.008 0.010 0.008 0.008

0-5 0,008 0,008 0,0044 0,0123 0,0027 0,0027 0,0027 0,008 0,008 0,008 0,008 0,009 0,008 0,008

C3n-50 5-20 0,008 0,008 0,0041 0,0149 0,0027 0,0027 0,0027 0,008 0,008 0,008 0,008 0,008 0,008 0,008
0-20 0.008 0.008 0.004 0.014 0.003 0.003 0.003 0.008 0.008 0.008 0.008 0.009 0.008 0.008

0-5 0,008 0,008 0,0106 0,0027 0,0027 0,0027 0,0027 0,008 0,008 0,008 0,008 0,008 0,008 0,008

C3an-51 5-20 0,008 0,008 0,0097 0,017 0,0027 0,0027 0,0027 0,008 0,008 0,008 0,008 0,008 0,008 0,008
0-20 0.008 0.008 0.010 0.010 0.003 0.003 0.003 0.008 0.008 0.008 0.008 0.008 0.008 0.008

0-5 0,008 0,008 0,01 0,0027 0,0027 0,0027 0,0027 0,008 0,008 0,008 0,008 0,008 0,008 0,008

Ccan-52 5-20 0,008 0,008 0,0096 0,0027 0,0027 0,0027 0,0027 0,008 0,008 0,008 0,008 0,008 0,008 0,008
0-20 0.008 0.008 0.010 0.003 0.003 0.003 0.003 0.008 0.008 0.008 0.008 0.008 0.008 0.008

CpepHee 0.008 0.008 0.009 0.014 0.003 0.003 0.003 0.008 0.008 0.008 0.008 0.009 0.008 0.008

MpumeyaHue: KoHueHTpaumm B cnoe 0—20 cm paccumnTaHbl Kak B3BeLWEHHOe cpeaHee 3HaueHuin cnoés 0-5 1 5-20 cm € y4ETOM MX MOLLHOCTU. CTaTUCTUYecKan 06paboTKa (cpegHue 3HaYeHns) BbINOHEHA NO AaHHbIM cios 0—20 cm.
[nA oueHKM MaKCMManbHOro (KOHCepBaTUBHOIO) CLLEHaPUA 3HAUYEHUA HUXKE Npeaena 0bHapYKeHWA NPUHATbI PaBHbIMK Npeaeny obHapyKeHus

MPOEKT HOPMATMBOB PA3MELLEHWNA CEPbI B OTKPbITOM BUAE HA CEPHbIX KAPTAX. HASEMHbIV KOMMJIEKC
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