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MPOAYKTOB OYNCTKHU CTOYHbBIX BO/I B
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Annomayun. Asmopvl npedCmMasisAom nooxo0 oyeHkKu dpgdexkmos npu
nepepabomku NOOOUHLIX NPOOYKMOE OUUCMKU CMOYHBIX 600 8 OPCAHOMUHEPANIbHOE
yoobpenue. B cmamve yuumvieaemcs cneyuguka ucnoib3osanue 8 Kauecmee Cbipvsl
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EFFECTS ASSESSMENT OF PROCESSING WASTEWATER
TREATMENT BY-PRODUCTS INTO ORGANOMINERAL
FERTILIZER



Abstract. The authors present an approach to assessing the effects of processing
wastewater treatment byproducts into organomineral fertilizer. The article takes into
account the specifics of using byproducts and high-molecular-weight biologically active
compounds as feedstock. The authors also note the need to assess additional effects.

ABTOpamu mpejuiaraerTcs CJIeayIomuid MOIX0J OLEHKH 3(PQexToB
nepepaboTKh  MOOOYHBIX  MPOJYKTOB  OUYMCTKM CTOYHBIX BOJ B
OpraHOMHMHEpaJbHOE YIOOpEeHHE, OCHOBAHHBIM HA aHaIM3€ MPAKTUK
Poccuiickoii denepanuu. KiroueBbIMU KOMIIOHEHTaMU OIEHKH 3((deKkToB
spisroTcs:  TotaH-rpaduk  mHBecTHmi  (CAPEX-3atpater); mporaos
BBIpYukH; IaH-Tpadpuk  pacxomoB (OPEX-3aTparbl); mnokazarenu
() PEeKTUBHOCTHU TTPOCKTA.

B cBs3u C yKa3zaHHBIM CIIEQyeT ONEPUPOBATH CO CIEAYIOLIEH
KJIFOUEBOM TEPMUHOJIOTHEN:

[To60ouHBIM TPOAYKT — BellecTBa U (WJIK) MpeaIMeThl, 00Opa3yrouecs
IIPY IPOU3BOJICTBE OCHOBHOM IPOIYKLHH, B TOM YHUCJIE IIPU BBIITOJHEHUH
paboT U OKa3aHUU YCIIYT, U HE SBJISIIOIINECS LENIbI0 JaHHOTO ITPOU3BO/ICTBA,
paboOT WUIM yCIIYT, €CiU TaKhe BellecTBa U (WJIM) MPEAMETbl MPUTOJHBI B
KayecTBE ChIPbsi B IMPOM3BOJACTBE JHOO i1 MOTpeOJeHHs] B KauecTBE
IIPOIYKLHH B COOTBETCTBUH C 3aKOHOATENLCTBOM Poccuiickoi denepanuun
[1,m 2, cT. 51.1].

CAPEX — kanuTanbHbBIC 3aTpaThl Ha PHOOPETCHHE, CO3MaHUE WU
MOJICPHU3AIUIO JOJITOCPOYHBIX aKTHUBOB, OCYILIECTBIISIEMBIX Pa30BO B BUJIE
WHBECTULINI, KOTOPbIE aMOPTU3UPYIOTCSI B TEUEHHUE CPOKA CITYKObI aKTHBA.

OPEX - OTIEpAIIMOHHBIC pacxo/pbl Ha oOecrieueHue
(GyHKIMOHUPOBAHUS POU3BOICTBEHHOTO MPoOIlecca U MOTyUYeHUs: TPUObLIH
B KpPAaTKOCPOYHOM TMEPHOJIE, OCYLIECTBISIEMbIE PETYJAPHO (EKETHEBHO,
€KEMECAYHO U T.I1.), KOTOPbIE CIMCHIBAIOTCS B TEKYIIEM MTEPUOJIE.

VYuuteiBass  cnenqupuKy  OPOU3BOACTBA  OPraHOMHHEPAIBHOIO
yA00peHus U3 MOOOYHBIX MPOAYKTOB (B HAIEM Cllydae 3TO (UIOTOILIaM |
U30BITOUHBIN UJT), CJIEAYET ONPENEIUTD CeayIOoIIee:

1. Crpykrypa CAPEX-pacueToB cBsizZaHa C N€pBOHaYaJbHBIMU
WHBECTULIMSIMU B CO3/IaHHE€ W 3aIllyCK IPOU3BOJACTBEHHOIrO Ipolecca
00paboTku cyOcTpara u OyIeT BKIIFOYATh:

— CTOUMOCTb MPUOOPETEHUSI W YCTAaHOBKM OOOpYAOBaHUS Jis
00paboTKH cyOCTpara, ero KOHCTPYKTUBHOTO O(OPMIICHUS;

— 3aTpaThl Ha WHXEHEPHYI0 MHOPACTPYKTYpy M COMYTCTBYIOIIUE
paboThI;

— MIaH-TpaduK BBIOJHEHHS PabOT MO BBEACHUIO B AKCILTyaTaIUIO
TEXHOJIOTUYECKOro 000pyI0BaHUs 110 TIepepadoTKe cyOcTpara.

2. Crpykrypa OPEX-pacueroB ompenensiercss HEOOXOIMMOCTBIO
TEKYIUX €XKEIHEBHBIX M E€XKEMECAYHBIX PACXOJO0B MJII HENPEPHIBHOTO



MIPOM3BOJICTBA OPraHOMHHEPAIBHOTO YIOOpEeHHsI B Tpolrecce 00paboTKu
cybcTpara u OyJeT BKJIIOYATh:

— CTOMMOCTb BBICOKOMOJIEKYJISIDHBIX OMOJIOTMYECKH aKTHUBHBIX
coequnenuii (namee — BBAC);

— CTOMMOCTB PacxXxo[0B Ha 3JIEKTPOIHEPTHIO;

— 3aTparhl Ha 3apa0OTHYIO IUJIaTy MPOU3BOJCTBEHHOIO MepcoHala,
TE€XHOJIOTa, aIMUHHUCTPATUBHOTO MIEpCOHANa U Ap.;

— OTYHUCJICHUA HA COLUHUAJIBHBIE HYXKIbBl B COOTBETCTBUU C
3aKOHOAAaTebCTBOM Poccuiickon denepanuu;

— amoptu3anus kak meton pacrnpeneneHuss CAPEX Ha npoTsxeHun
CpOKa CITyKOBbI;

— TpoYMEe 3aTpaThl, CBSI3aHHbIE C PEMOHTOM M OOCIyXHUBaHUEM
oOopynoBanusi (2-5%), c¢ m1abOpaTOpHBIM KOHTPOJEM, TPAHCHOPTHBIMU
pacxoJaMu Ha JI0CTaBKYy yAOOpEHUs NOTPEOUTENSIM U JIp.

3. BeIpyuka OT NpPOU3BOJCTBA OPraHOMHHEPAIBLHOTO YAOOPEHHS
OyIeT y4YuThIBaThb MHUHHUMAJIBHO NPUEMIIEMYIO LIEHY, 00€CIEeYMBAIONIYIO
HKOHOMHUYECKYIO 3P (HEKTUBHOCTH MpOoeKTa. YncTasi NpuObLIb ONPEAEsIeTCs
C YUETOM JICUCTBYIOIIEH CTaBKU HAJIOra Ha MPUOBLIb.

4. INoxazarensimMu 3((HEKTUBHOCTH NMPOEKTA SBISAIOTCA CIEAYIOIINE:
YUCTBI JUCKOHTUPOBaHHBIN n0xoa (NPV); mpocToil cpok OKymaeMocTu
MPOEKTa; JUHAMUYECKHI CPOK OKYyNaeMOCTH TMPOEKTa;  YHUCTHIN
JVMCKOHTUPOBAHHBIN JI0XOJl; BHYTPEHHSII HOpMa JOXOAHOCTH; HHAECKC
peHTabENbHOCTH; PEHTA0ETFHOCTh MPOoAaXK (M0 MPUOBLIN OT peasu3allum);
peHTabeNIbHOCTh MPOAYKIIMHU (110 MPUOBLIN OT PeaTH3aIliu).

5. Ipormecc mepepaboTku MOOOYHBIX MPOAYKTOB ((ioTonuiama u
M30BITOYHOTO WJAa) B  OpPraHOMHUHEpaJIbHOE  YyJIOOpEeHHE  CO31aeT
JOTIOJTHUTENbHBIE 3¢ PexTsI: HKOJIOTHYECKUE, arpoXUMHUYECKHE,
HKOHOMUKO-COLIMAIIbHBIE 3P (EKTHI.

6. [IpuHATHIMU JaHHBIMHU I SKOHOMHYECKOTO pacuera SBIISIOTCS
CIEAYIOLIHE:

— CTOMMOCTh 000pyAOBaHUs (WU UX aHAJIOTOB) B COOTBETCTBUU C
MpanC-JIMCTaAMH IPOU3BOJAUTEIICH WIIK TOPTOBBIX OPTraHU3aLUN;

— CTOMMOCTb YCTAaHOBKHM M MOHTaka B COOTBETCTBUU CO CIOKUBIIEHCS
npakTtukoit (10%);

— CpeIHUl CpoK Ciry k061 000pynoBanus (5-10 ner);

— MHUHUMAJIBHO npuemsieMast LIEHA, obecrnieurBaroas
IKOHOMHUYECKYI0 3(P(EKTUBHOCTh MPOEKTa, OMpejesieHa Ha OCHOBAHHUU
aHaJIN3a LIEH IPOU3BOAUTEIICH WIM TOPTrOBBIX OPraHU3ALINN;

— KOJIMYECTBO TMepepadaThiBaeMbIX (hI0TOIIaMa, U30BITOYHOTO Uila U
BBAC omnpenenensl Ha OCHOBE TEXHHYECKOTO 3aJaHUsl U JTAOOPATOPHBIX
DKCIEPUMEHTOB;



— TMOTPeOHOCTh B DJEKTPOSHEPTUU OINPEAETCHBl MOIIHOCTHIO
000pyI0BaHUS TEXHOJIOTUYECKOTO MPOIIECCa;

— CTOMMOCTH JJIEKTPOSHEPIHUH, YpPOBEHb 3apa0OTHOW IIaThl
COOTBETCTBYIOT PETHOHAIBHBIM Tapu(aM U (peaepanbHbIM BETUIHHAM;

— KO3((UIIMEHT WCMONb30BAHUS IO BPEMEHH OO0O0PYIOBaHUS
MIPUHUMAETCS HA OCHOBE CPEHEOTPACIIEBOTO;

— CTaBKa JUCKOHTHUPOBAHUS IPUHHMAETCA HA OCHOBE KIIIOUYEBOMU
ctaBku LlenTpanpHoro 6anka Poccuiickoit denepaniuu 1 KpaTKOCPOUYHOCTH
3aMycKa MpOeKTa.

Takum  oOpa3oMm, MOCIIEIOBATENBbHOCTh  OLEHKH  3(PPEKTOB
nepepaboTki  MOOOYHBIX MPOAYKTOB OYUCTKM CTOYHBIX BOJA B
OpraHoMHUHepajIbHOE y100peHue Oy1eT BKIOYaTh:

1. Omnpenenenne KoJIMYECTBA MOJIYYAaEMOI'O0 OPTAHOMHUHEPAIBHOTO
yAOOpEHHUs], HCXOAS U3 KOJIMYECTBa CyOCTpaTa MOOOYHBIX MPOTYKTOB.

2. Pacuer CAPEX Ha OCHOBE CTOMMOCTH MpUOOpETEHUs
TE€XHOJIOTHYECKOr0 000PY/I0BaHUS B COOTBETCTBUHU CO ClieHU(PUKAUUEH U
NEPEYHs] MEPONPUATHI MO €ro 3aKyNKe U BBEICHUIO B HKCILTYaTALMIO.

3. Pacuer romoBeix OPEX-3arpar ¢ yderoM crneuuduku
IIPOM3BOJCTBA YAOOpEHUs: U3 NOOOUHBIX MPOAYKTOB. TakoBOH sBisieTcs, B
HEPBYIO OYepeb, HyJIeBas CTOMMOCTh (IOTOLIIaMa U U30BITOYHOTO WIIA.

4. PacyeT rofoBBIX TOKa3zaTesied YUCTOW MPUOBUIM U BBIPYYKH Ha
OCHOBAaHMM  MUHUMAJIbHO TPUEMIIEMON  L€HBbl, OOecneunBaroIei
HKOHOMHUYECKYIO A (HEKTUBHOCTH TPOEKTA.

5. IlpornosupoBanue rpaduka JIEHEKHBIX IOTOKOB Ha TEpPUOJ
peanu3aluMy  IPOEKTa, BKIIOYAsl JICHEXKHbIE IIOTOKM IO  TOJaM,
JMCKOHTUPOBAHHbBIE IEHEKHBIE MOTOKH IO TOJIaM, HAKOTJIEHHBIN JeHEKHBIN
ITOTOK Y HAKOTUIEHHBIN TUCKOHTUPOBAHHBIN JEHEKHBIN ITOTOK.

6. Pacuer mnokazareneil >QQEKTUBHOCTH MPOEKTa NepepadOTKU
noOOYHBIX  MPOAYKTOB  (¢uoronuiaMa MW KM30BITOYHOIO  Wia) B
OpraHOMHHEpaJIbHOE Y100peHue.

Cnenyer OTMETUTh, YTO CHEIU(UKOW peaau3alud MPOEKTOB IO
nepepaboTke MOOOYHBIX MPOAYKTOB SBJISETCS OPUEHTALMSI HA MUHUMAIbHO
npuemieMyio 1eHy yaoopenus. OHaKo, MUHUMAJIBHO MpHeMIieMas 1ieHa
no mpuOsu He obecrneunBaer Bo3memenne CAPEX-zatpatr u He
o0ecrieunBaeT 3KOHOMHUYECKYIO 3(P(PEeKTUBHOCTh MpoeKTa. B aTom ciydae
CIIETyEeT OpHUEHTHUPOBATHCS Ha ITOJIOKUTEIbHBIN YUCTBIN
JVCKOHTUPOBAHHBINA JOXO/ HA MPOTSHKEHUH CPOKA IIPOEKTA.

Onnako, KpomMe OCHOBHBIX d(PQekToB mepepaboTka MOOOYHBIX
IPOJAYKTOB B OPraHOMHUHEPAILHOE YAOOPEHUE CO3JAeT MPEANOCHUIKU IS
MOJIYYEHUS IOTIOJIHUTENbHBIX 3()PEKTOB, KOTOPHIE BKIIOYAIOT:
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— DKOJIOTMYECKHE: CHW)KCHUE HArpy3KM Ha OKPYXKaIoIIyI0 Cpeny,
CHM)KEHUE MOTPEOHOCTH B IEPBUYHOM CBIPBE U JIP.;

— arpoXUMHUYECKHe: YyiIydlleHHe (U3MKO-XUMHUYECKUX CBOMCTB
MOYBBI, AKTUBU3AIUS TOYBEHHOU MUKPOGIOPHI U JIp.;

— DKOHOMHUKO-COLIMAJIbHBIE: 3KOHOMHS Ha YTWIM3AaLMU OTXOJOB,
CO3JaHUE  JIOMOJIHUTEIHHOM  J100aBJICHHOW  CTOMMOCTH, pa3BUTHE
MPUHLNIOB HUPKYJIAPHON S3KOHOMUKH, YIIyUYIIEHUE UMU/IKA OPTaHU3ALNY U

Ap.
CnucoK HCN0J1b30BAHHBIX HCTOYHUKOB
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