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OPERATIONS WITH USING EMULSION EXPLOSIVES IN QUARRIES

Mera. Ananrtamist «yHipiKOBaHOI METOJUKM KUTBKICHOTO 1 SIKICHOTO OIIHIOBAHHS PiBHS
eKoyioriuHoi  HeOe3neku  (GYHKI[IOHYBaHHS  MPOMHCIOBUX  MIANPUEMCTB, O00’€KTIB  Ta
3alpOBa/PKyBAHUX TEXHOJIOTIH BUPOOHHUYOTrO 1 EKOJOTIYHOTO CHPSAMYBAHHS» 10 TEXHOJIOTIH
OypomigpuBHUX POOIT B Kap’epax 3 BUAOOYTKY PYJHHUX 1 HEPYIHUX MaTepialiB i3 3aCTOCYBaHHIM
pi3HUX BUAIB BHOYXOBHUX PEUOBHH.

MeTtoauka gociaigeHHs1 0a3yeTbCs Ha €BPUCTUYHOMY OLIIHIOBaHHI BIUIMBY MPIOPUTETHUX
TEXHOTCHHUX YMHHUKIB TEXHOJIOTIH, 0 BUKOPUCTOBYIOThCS 3a 4-OanbHoro mkanowo (0, 1, 2, 3), a
MOTIM KOMIUIEKCHOTO PIBHA iX €KOJIOT1YHOi HeOe3NmeKku — 3a MiJICYMKOBOIO 15-0albHOI0 IIKAJo,
PIBHOMIPHO MOALICHOIO Ha TPH SAKICHUX PIiBHS.

PesyabTaTn nocaigkennsi. Bukonana igentudikaiii BUAIB Ta HKepell eKOJOriuHOi Hebe3meKku
11t 00’ €KTIB HABKOJMIITHBOTO cepenoBuiia (atMocdepu, rigpocdepu, mirochepu, IpyHTIB i Gi0TH)
3aCTOCYBaHHA EMYJBbCIHHMX Ta TPOTWJIBMICHUX BHOYXOBMX PEYOBMH TMPH  IPOBEICHHI
OypomnipuBHHX poOiT Ha Kap’epax. KpurepisMu BILTMBOBOCTI HEOE3MEUHOTO BILTUBY TEXHOJIOTTIHHX
MPOLIECIB HA CTaH IMEpeueHUuX 00 €KTIB JOBKILUIS BBa)KaJW IHTCHCHBHICTh, MNEPIOAUYHICTH Ta
HACTIJIKM PI3HUX TEXHOTEHHHX YHHHHKIB, IO iX CYNPOBOUKYIOTh. BHSBIEHO, IO KOMIUIEKCHHA
pIBEHb €KOJIOTIYHOI HeOe3MeKH TEXHOTCHHUX HACHIJKIB OypOmiJpUBHUX pOOIT 13 3aCTOCYBaHHSIM
eMYJIbCIMHUX BHOYXOBHUX pPEYOBMH CKiIaB 2,33, TOOTO BUSIBUBCS «HU3bKMM». [Ipu 3actocyBaHHI
TPOTUJIBMICHUX BHOYXOBUX PEUOBHH BiH ckiaB 5,00, TOOTO ONMMHHMBCSA Ha MEXi MEPILIOTO 1 IPyroro
Jiarna3oHiB, 1€ «HU3bKUID PIBEHb HEOE3MEKH MEePEXOAUTh 10 «IOMIpHOTO». Lle CBiMUnTh Mpo OUTBIIT
BUCOKY (OUIbIIY HDK y 2 pa3u) eKOJOTiuHy €(eKTUBHICTh 3aCTOCYBAaHHS €MYJbCIMHUX BHOYXOBHUX
PEUYOBUH, OPIBHSHO 13 3aCTOCYBAHHAM TPOTUIBMICHUX BUOYXOBUX PEUYOBHH.

HaykoBa HoBH3HA. 3anpornoHOBaHa cHcTeMa 1eHTU(IKaLlli Ta yIpaBIiHHSI €KOJOTTYHUMH Ta
TEXHOT€HHUMH pPHU3UKaMH B yMOBaX BHMJIOOYTKY pPYAHUX 1 HEpyJHHMX MaTepialiB Ha Kap epax
OypomigpuBHUM crocoOoM. Ilpy 1pbOMYy KOMIUIEKCHY OLIHKY pIBHSI €KOJIOTIYHOI HeOe3neKu
N0O0YBHUX MiMPUEMCTB IPOMOHYETHCS BU3HAUATH SIK CYyMY CepeHiX OaiB OLIHOK (M0 KOXHOMY 3
TEXHOT€HHUX YMHHUKIB) 3a KUIbKICHO-SKICHOIO IIKAJIOI0.

IIpakTyHe 3HauyeHHsl. Po3poOiieHa MeToJMKa [O3BOJSE 3 JOCTAaTHBOIO JIOCTOBIPHICTIO
BU3HAYUTH PIBEHb EKOJOTIYHOT HEOE3NMEeKH ICHYIYHX TEXHOJIOTIH OypomiApuBHUX pOOIT Ta
OOI'PYHTOBYBATH JIOLIBHICTD EPEXOAY Ha EMYJIbCiiHI BUOYXOBI MaTepiau.

Knrouoei cnoea: xap’ep, 6yposubyxosi pobomu, 6ubYXosi pewosuHu, eKoaociuHa Hebe3neKd,
OYIHIOBAHHS, eMYIbCIUHI 8UOYX08I peuo8UHU

Beryn. TNipHuuonoOyBHI  miAMpUEMCTBA €  JDKEPEJIOM  TMOCTIHHOTO — Ta
0arato(akTOpHOTO BIUIMBY HA €KOJIOTTYHHMA CTaH TEPUTOPINA MPOMHUCIOBUX PETIOHIB
[1-5]. Exonoriuna Oe3meka BHUAOOYTKY KOPHCHHX KOMAIWH BIAKPUTUM CIIOCOOOM
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0araro B YoMy 3aJ€XHUTh BIJl TEXHOJIOT1l OYpOMmiApWBHUX pOOIT, SIKI € OCHOBHUM
CIIOCOOOM MIATOTOBKU TIPChKOI Macu J10 BUAOOYTKY 1 OJHOYACHO MPIOPUTETHUM
JoKepesioM  3a0pyaHeHHs atMmochepu [6-9]. Ilpm macoBux BuOyxax y Kap'epax,
YTBOPIOIOTHCS TOTY>KHI MUJIO-TA30B1 XMapH, M0 MICTITh 3HAYHY KUIBKICTh MHJIOBUX
YAaCTUHOK 1 ra3onoJiOHMX pPEUOBHH, SIKI MiJ JII€I0 BITPY IOIIMPIOIOTHCS Ha 3HAYHI
BIJICTaHI, 3a0py/AHIOI0UN aTMOc]epy, K Ha TEPUTOPISLX, MPUIETINX 0 Kap €piB, TakK i
Ha 3HAYHIK BigcTaHi Big HUX [6-11].

[TigBuieHHsT eKOJOTriYHOI Oe3MeKd Ha TEePUTOpIAX, MPHUICTINX A0 Kap €pis,
moTpedye pPEryIsIpHOTO OIIHIOBaHHS PIBHIB E€KOJIOTIYHOI HEOE3MeKH TEeXHOJOTIi
OyporiapuBHUX pOOIT, 3aMPOBAKYBAHUX 13 3aCTOCYBAaHHSAM €MYJIbCIHHUX BHOYXOBUX
peuoBuH (BP). [Ipu 1ipoMy HakomuyeHi MeBHi JaHi PO PiBEHb BIUIMBY BUKOPHCTAHHS
emMyJbCciiHuX BP Ha KOMIOHEHTH TOBKULIS, 110 BXXE 3aCTOCOBYIOThCS Ha Psifil Kap €piB
VYkpainu 3 BUIOOYTKY HepynHuxX 1 OyaiBenbHux wmarepiamB [12-15]. I[lpore nns
MOJAIBIIOT  MiHIMI3AIlli 3raJaHoro BIUIMBY Ha OCHOBHI KOMIIOHGHTH JOBKLIJIS:
atMocdepy, riapocdepy, diTochepy, IpyHTH 1 610Ty Ta B MIJIOMY Ha JIOBKLI BaKIIUBO
BUKOHATH KOMIUJICKCHY OIIIHKY PIiBHSI €KOJOTIYHOI HEOE3NEeKH, siIka OOYMOBIIOETHCS
CyMapHUM BIUIMBOM pPI3HMX YWHHUKIB, TPUTAMAaHHUX TEXHOJIOTISIM OYpOIIiIPUBHUX
poOIT 13 3acTocyBaHHsAM emynbciiiHuX BP. Ilpu 1mpomy 10 NpiopuTeTHUX CIiJ
BKJIFOUUTH YUHHUKU OypOMIJAPUBHOI TEXHOJIOTII, sIKI O€3MOCepeHhO BIUIMBAIOTh Ha
MepeiueHi BUIIE KOMIOHEHTH NOBKULIA [15, 16]. Jlo HUX BapTO BKIIIOUMTH TaKi, 110
MOB’sI3aH1, HAIPUKJaJ, 3 OOBOJHEHHSM MacHuBY TipchbkuX mopia [17], cnocodamu Ta
napamerpamMu OypiHHS CBEPJIJIOBHH, TEXHOJOTISIMHU iX 3apsikd KoMmMroHeHTamu BP,
peuentypauMm ckiaa BP, cnocobamu iHiLiIOBaHHS 3aps/iB, KIIMaTUYHHUMH YMOBH
TOIO, a TAKOX 1HII JOJIATKOBI YMHHUKH OMOCEPEIKOBAaHOI a00 HESIBHOI Jii, K1 IIIe
HAJISKUTh BUSBUTH NIPU 00CTE)KEHHI YMOB 3aCTOCYBaHHs eMyJibciitanx BP [16-19].

Cran nuranHs. KputepisMu BIUIMBOBOCTI TOTO YM IHINOTO YMHHUKA HA CTaH
OKpPEMHX KOMITOHEHTIB JOBKULIS MOXXYTh BHUCTYNATHU TE€BHI TEXHOTE€HHI HACIIIKH,
OIIHEH1 3 ypaxXyBaHHSM iX IHTEHCHBHOCTI 1 mepiogudHocTi BIUBY [20-26]. s
KOMIIJICKCHOTO OIIHIOBAHHSI PIBHSI €KOJIOTIYHOI HEOE3MeKu MPOMUCTOBUX 00 €KTIB Ta
TEXHOJIOT1! BUPOOHMYOTO ¥ €KOJIOTTYHOTO CIPSMYBaHHS PEKOMEHYEThCS BU3HAUATU
piBEHb BIUIMBOBOCTI OKPEMUX TEXHOT€HHUX YMHHHUKIB B 0ajax Ha OCHOBI pe3yJbTaTiB
aHayi3y HAayKoBUX (JITepaTypHHMX) JDKEepel MIOA0 CTaHy OO €KTIB JIOBKULIA,
BI3yaJIbHUX CIIOCTEPEKEHb 32 HUMH, BUMIPIB MMOKA3HUKIB, 1110 XapaKTEPHU3YIOTh iX CTaH
(3a JOTIOMOT OO MPUJIAAIB 1 Ja0OpPaTOPHUX aHAIII3IB), NOCHIKEHb 00’ €KTIB Ha MOJACIIAX
TOILI0, TOOTO BUKOPUCTOBYETHCS EBPUCTUYHUMN UM €KCIIEPTHUM miaxin [27].

MeTo10 npoBeAeHHS JOCTIIKEHb € aJanTallisi METOAUKHU 10 3alPOBAHKYBaHUX
TEXHOJIOTIH Oypo-MiApUBHUX POOIT 13 3aCTOCYBAaHHSAM eMylbCiiiHMX BP, ockinbku
3HAHHS KUTBKICHOTO 1 SIKICHOTO PiBHS €KOJIOTTYHOT HEOE3MEeKH JJIs1 JJOBKIIUIA HEOOX1JHEe
JUIST  TIOAQIBIIOTO  BU3HAYEHHS  €KOJOTIYHOI  JOMUIBHOCTI ~ BHUKOPHCTAHHS
MIPUPOTOOXOPOHHUX TEXHOJIOT1H.

OcHoBHI pe3yabTaTH. /{151 BUpIIIEHHS TTOCTABIEHOT 3a/1a4i CIIOYaTKy TOETAITHO
HABEJIEMO 1 TIOSICHUMO OCHOBHI TIOJIOKEHHSI METOJUKU 3 ypaxyBaHHSAM CHEIUDIKH
TEXHOJIOT1i OypOmiAPpMBHUX POOIT 13 3aCTOCYBaHHSAM eMmyJjbciiiHux BP B ymoBax
Kap’epiB 3 BUJOOYTKY HEPYTHUX MATEPIaliB.
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Eran 1. [IpoBoauThcst 00CTEXKEHHS Kap’€py, Ta BU3HAYAIOTHCS YM YTOUHIOIOTHCS
OpIOPUTETHI UYMHHHUKH, OOYMOBJIEHI TEXHOJIOTI€0 OYypomiApuBHUX POOIT 13
3aCTOCYBaHHAM eMyJibCiiiHnX BP. [li YMHHWKM BHW3HAUaIOTh CTaH KOMITIOHCHTIB
JOBKUDISI HABKOJO Kap’epa, a 3a iX BIUIMBOM Yy TMOAAJBIIIOMY BH3HAYaTUMETHCS
KOMITJIEKCHHM PIBEHB 1X €KOJIOTTYHOT HEOE3MEeKH.

IIpiopureTHi YMHHUKA OOMpPAaEMO 3a IHTEHCHBHICTIO BIUIMBY Ha JIOBKULIS Ha
OCHOBI OTPHMAaHMX ampiopl MOCIITHUX JAaHUX, JAHUX CTATUCTHYHUX UM TEXHIYHUX
3BITIB MPO OOCSTH BUKHJIIB Ta CKUIIB 3a0pyAHIOIOUMX PEUYOBHH IICIS MPOBEICHHS
OyponigpuBHUX pOOIT 13 3aCTOCYBaHHSIM Pi3HUX eMylbciiiHuX BP B kap’epax, oOcsru
YTBOPEHHSA Ta YTHIi3alii BiIXOAiB, iH(OpMalii Mpo peKyJIbTHBAII0 MOPYIICHUX
3eMeJb Ta Mpo e(heKTUBHICTD MPUPOTOOXOPOHHHX 3aXO0/11B, IO 3aCTOCOBYIOTHCS.

OOpani npiopUTEeTHI YMHHUKH, 3arajibHa KUIBKICTh SIKHX MOKE€ JOPIBHIOBATH N,
3aHECEMO y THUIOBY TaOIMI0 yHi(ikoBaHOI MeToauku [27] (Tabm. 1, croBOens 2),
MOJ/IaHy Y BUTJISA/II TUIMOBOI ()OpMHU, MOJIAJIbIIIE 3alIOBHEHHS SIKOI TIepe10adeHo 3rigHo
3 HACTYITHUMU €TaraMy METO/IUKH.

Tabmnig 1
TunoBa ¢popma KiIbKICHOT OIIIHKY PIBHA €KOJIOT1YHOT HEOE3MEKH 3aIPOBA[KYBaHUX
TEXHOJIOT1H JIJI1 OCHOBHHUX KOMITOHEHTIB JOBKIJUISI Ta JIOBKIJUISA B LIJIOMY

TexHOTEHHI HACTI KU OriHKa eKOJIOTIYHOTO BIUTMBY YNHHUKIB Ha CymapHi
(GYHKLIOHYBaHHS IPOMHUCIIOBOTO | OCHOBHI KOMIIOHEHTH JOBKIUJLIS, B OasiaX — A OLIIHKH 32
No 00’€KTa YU TEXHOJIOTII, 5K . . OKpEMHUMH
’ Atmo- | Tigpo- | Jlito- | Ipynr : P
HMHHUKH HETaTHBHOTO BILIMBY Ha | depa| b b biora | uuHHHMKamu
JOBKIJLIS pal cgepa | coepa 1 BILJIUBY
1 2 3 4 5 6 7 8
5
1 Hassa unnnuka 1 A A1z Ais Ais Ais ZAli
1
5
2 Hassa ynnnuka 2 A2 Az Az Az4 Azs Z Ay,
1
5
n Haspa ynnHHKa N An1 Anz Anz Ana Ans z A,
1

Cymapui 0Gaim 3a Bcima

1 | YMHHUKaMH1 BIIJIUBY (CyMI/I ;Anl Zn:Anz iAnB ZAM Zn:AnS iiAni
1 1 1

3Ha4YeHb CTOBOLIB 3-8) 1

Cepenni  6aam  (cepeami | — _ — -
1 3HAYeHHs cToBOLIB 3-8) Ay A A A As KPEH

3araabHuii CTaH
II KON{HO.HCHTIB HOBK].]TJ‘IH B Aus Az Acs Acs Acs Z A,
I | perioni (eBpucTHuHi abo

eKCIepPTHi OMiHKN) *
[Tpumitka. *3aranpHUil CTaH KOMIIOHEHTIB JOBKUUIA B perioHi A, OTpUMaHUIl Ha OCHOBI
€BPUCTHYHOTO 200 €KCIIEPTHOTO OIIHIOBAHHS, IO HABOAUTHCS B psiaKy IlI, cinyrye opieHTHpOM 17151

5
po3paxoBaHHMX cepenHix A, a cyma ZAel.e MIpOIO JIOCTOBIPHOCTI PO3pPaxyHKOBOI BETUYHWHU
1

KPEH (kommuiekcHHi piBeHb €KOJIOT14HOT HEOE3MEeKH )
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Eran 2. IlpoBoauThCs OIIHIOBAHHS €KOJIOTIYHOTO BIUIMBY KOXHOTO N-TO
YMHHMKA Ha KOKHHMH i-Uil KOMITOHEHT MOBKLLIA (i=5) B Oamax — An 3a 4-0ajbHOIO
IKAJIOIO:

0 — BIJIMB BiACYTHIN, TOOTO CYy0’€KTUBHO HE BIIUYTHHM 1 BIAMOBIAAE ICHYIOUHUM
HOpMaM, BCTAHOBJICHUM JIJIsl IEBHOTO 3 KOMIIOHEHTIB JIOBKLILJIS;

1 — miHiManbHUN 200 OMOCEpPEeNKOBAaHUM BIUIMB, PIBEHBb SKOTO HAOIMKEHHUN 10
IPaHUYHUX HOPMATHBHUX 3HAYCHB, aJi¢ X HE MEPEBUIIYE (OTOCEPEIKOBAHUA BILIHB
MIPOSIBIISTIOTHCS HE TIPSIMO, a Yepe3 1HII TOKa3HUKH);

2 — nepioau4HUi O6e3mocepeIHiit abo onmocepeIKOBaHUN BIUIUB, TOOTO MpsiMi 1 He
IpsiMi TOKa3HUKY MEPEBUILYIOTh BCTAHOBIICHI HOPMHU Y TIEBHOMY BiJICOTKY BHUIIA/IKIB;

3 — OesmepepBHUN Oe3MOCEpeHIN BIUIMB, TOOTO CIIOCTEPITAETHCSA TOCTIHHE
NEPEBUILICHHSI HOPMATUBHUX MMOKAa3HUKIB.

3ayBaXUMO, 110 MPU MNPOBEJEHHI OYypOIiIPUBHUX POOIT HANHOUIBIIMIA PiBEHb
BIUTMBY OYEBHJIHO MOKE OyTH OIIHEHUI NMEPEBAXKHO, SIK 2, OCKUJILKH MacoBl BUOYXH B
Kap’epax NPOBOJIATHCSA TNepioguyHo. Tak B Kap’epax 3 BUAOOYTKY OyIiBEIbHHUX
MarepiaiiB, Hanpukiag B JKUTOMUPCBHKIM 005acTi, MIOPIYHO NPOBOAUTHCS 36
MacoBUX BUOYXiB, T0OTO 1 BuOyx Ha 10 a16. OTxe nepioguyHi BUOYXHU MPAKTUYHO HE
MOXKYTh YHHHUTH O€3MepepBHUIN Oe3Mocepe/IHii BILUTUB BUCOKOTO PIBHS, SIKUH BUMAarae
OIL[IHKH 3.

3HaueHHs Ani 3aHOCMMO Yy BIAMOBIAHI KIITHHU TaOi. 1, mo po3ramioBaHi Ha
MEPEeXPECTIX PSIKIB Big 1 10 N-To Ta cTOBMINB 3-7).

Omuinky, mo nepeBuiyoTh 0 0aaiB cBiAYaTh MPO BIUIMBOBICTH TOTO YM 1HIIOTO
oOpaHOro NI aHali3y YMHHHKA, TOOTO O3BOJISIFOTh 3AJUINWTH TICBHUN YMHHHK JIISI
MOJAJIBIIOTO  KOMIUIGKCHOTO  OLIIHIOBaHHSI ~ PIBHS  €KOJIOTIYHOI  HeOe3NeKu
JOCTIKYBAHOT TEXHOJIOT1i. SIKIIO /st HIEBHOTO N-TO YWHHUKA Oy/ie BUCTABIICHO I1’SITh
HYJIIB, TO OUYE€BU/IHO YNHHUK CJI1]l BUKIIFOUUTH, K HE BILTUBOBUH.

Eran 3. Bukonyerbcs aHamiTH4Ha 0OpoOKa BUCTABICHHUX OINHOK Ap NUISIXOM
O0OYMCIIEHHSI CyM BIJTMOBIIHUX CTOBITYMKIB, MO3HAYEHUX Yy PSIKY I, Ta cepenuix Oamis

—_ _ 1 n . — 1 n L= 1 n L= 1 n L= 1 n
Ay y panxy II: An1:HZAn1 , AnZ_EZAnZ , An3_HZAn3 ’An4_EZAn4 , Ans_HZAns ,
1 1 1 1 1

mo (aKTUYHO BU3HAYAIOTH BIUIMB BCIX OOpaHUX TMPIOPUTETHUX UYWHHUKIB Ha
YaCcTUHHUN piBeHb ekoJsoriunoi Hebesneku (YPEH), Tto6TOo BimmoBimHO Ha
atMocdepy, riapocdepy, diTocdepy, rpyHTH 1 6i0Ty 3a mkaiorw 0, 1, 2, 3.

: 1&E .
OcraHHa cepeqHs, 10 JOPIBHIOE HZZAM XapaKkTepu3ye KOMIUJIEKCHUI PIBEHb
1 1

€KOJIOT1YHOT HeOe3MeKH JOCIiIKYBAHOI TEXHOJIOTII JJIs TOBKULIS 32 KyMYJISITHBHOIO
mkanoro 0-15, 1o BU3HAYAETHCS CyMaIli€r0 YaCTHHHHX PIBHIB €KOJIOTIYHOT HEOE3MEeKH
(YPEH), To6T0 cymamicro Benmmund A,;. (Benmunna KPEH BH3Ha4YaeThes K CyMOKO
panka II, Tak 1 croBmumka 8, 30ir 3HA4YEHb SKUX MIATBEPAUTH IPABUIbHICTh
BUKOHAHHS PO3PaXyHKIB).

Eran 4. 3a Bu3HaueHUM Ha eTani 3 KUIbKICHUM PIBHEM €KOJIOTTYHOI HeOe3MeKH,

T100TO 32 BenmmunHO0 KPEH, Bu3HauaroTh sikicHU piBEHb €KOJIOTIYHOI HEOE3MeKH, 3a-
JIESKHO B1J i1 3HAYEHHS, K IIOKAa3aHO B Ta01. 2.
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Taomung 2

KinbkicHO-sIKiCHA IIKajia OI[IHKK KOMITJIEKCHOTO PiBHSI €KOJIOT1YHOI HeOe3MeKH
(KPEH) TexHouoriit Ta/abo mpoOMHCIOBUX 00’ €KTIB

Jlianazon komruiekcHuX o1iHok (KPEH)

PiBenr HeOe3nexn

0-5 HU3bKUNA
5-10 OMIpHHIN
10-15 BUCOKHUI

Tabmuusa 3

KommuiekcHa KibKicHa OI[IHKU PIBHS €KOJIOTTYHOT HeOe3MeKU [T JOBKIIIS TEXHOIO-
rii OyponiapuBHUX POOIT 13 3aCTOCYBaHHSAM eMYyJIbCiiHUX BP

Or1iHKa €KOJIOT1YHOTO BIJTUBY YNHHHKIB
Ha OCHOBHI1 KOMIIOHEHTH JOBKUIA, B CymapHi

TexHOreHH1 HACIII KU TEXHOJIOTIT, SIK banax — An; OIL[IHKH 3a

Ne | YMHHMKM HETaTHBHOTO BIUIMBY Ha | ATMO OKpEeMHUMH

JOBKIJIIS - Cigpo- | Jlito- | Ipyn-| .. YMHHUKAMHU
biora
chep | coepa | cohepa TH BIUIMBY
a

1 2 3 4 5 6 7 8
YTBOpPEHHSI TOKCHYHUX Ta3iB B

1 | pe3ynbTati XiMiYHOIO MEPETBOPEHHA | 2 0 0 0 1 3
KOMTIOHEHTIB BP

5 YTBOpeIfH}I nwily 3 MmiaipBaHoi 5 1 0 2 2 7
ripHUY01 Macu
YTBOpeHHs IHMCIIEPrOBaHUX B

3 l'I.OB'iTpi YaCTMHOK B  pe3yibTari 1 0 0 0 1 9
XIMIYHOTO MIEPETBOPCHHS
KOMIOHEHTiB BP

4 | Mirpaiist BUKH/IIB OKCHJTY BYTJICIIIO 1 0 0 0 0 1

5 | Mirpaltist BUKHJIIB IBOOKCHIY 30Ty 1 0 0 0 0 1
3abpynnenns mnpuiernmux jgo C33

6 | kap’epiB TEPUTOPIH mwiom | 0 1 0 1 1 3
iipBaHOI TIPHUYOT MacH

7 H§6e3HeKa npu TpagcnopTyBaHHi 0 | g 0 0 0 1 1
MICIIsSl TPOBEICHHS MiJPUBHUX POOIT

8 He§e3HeKa npu 3apsupkanHi BP y 0 0 0 0 1 1
CyXi CBEpJIIIOBUHH

9 HeGeSHCKg npu 3apsupkanHi BP B 0 1 0 0 0 1
00BOJIHEHI CBEPUIOBUHU
Cymapmni oaam 3a BCcimMa

I | ynnHUKAME BILIUBY (cymm | 7 3 1 3 7 21
3Ha4YeHb CTOBOLIB 3-8)

p | Cepeani Gamm (cepenmi smauenns | 29 | 933 | 11 | 033 | 0,78 pIag
cToBOIiB 3-8)
3arajbHMii  CTAaH KOMIIOHEHTIB

11| moBKinas B paiionax 1 0 0 1 1 3
po3TalLyBaHHs Kap’epiB

Sk 6aunmMo, KOMITJIEKCHHI piBeHb ekoioriunoi Hebesnekn KPEH ckias 2,33.
Jyist TOpiBHSIHHSA aHAJIOTT4HA Tabnuig moOyaoBaHa Jjisl yMOB 3acTocyBaHHsIM BP,
10 MICTSITh TPOTHJI (TabI. 4).
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Taomung 4

[TopiBHsIBPHA KUIBKICHA OLIIHKU PIBHS €KOJIOTTYHOI HEOE3IEeKH JUIsl IOBKIJIIS TEXHO-
Jiorii OypomiIpuBHUX POOIT 13 3aCTOCYBaHHIM BP, 1110 MiCTSIThH TpOTHI

TexHOreHHI HACIIIKH OriHKa eKOJIOT1YHOTO BIUIMBY YNHHUKIB HA C}_’Male
TEXHOJIOTII, IK YHHHUKHU OCHOBHiI KOMIIOHEHTH JOBKIUIA, B 6anax — An; OTIIHKH 38
No OKpEMHUMU
HETraTHBHOTO BILUIMBY Ha A . -
. t™0- | Tigpo- | Jliro- | Ipyn- : YHHHUKAM
JOBK1JIIS biora
chepa | chepa | chepa ™ U BIUIMBY
1 2 3 4 5 6 7 8
YTBOpEHHSI TOKCHYHHX Ta3iB
1 | B Dpesynbrari  XimiqHOro 5 0 0 0 9 4
MIEPETBOPCHHSI KOMIIOHEHTIB
BP
o | YTBODCHHA ~ mmiy 3, 2 0 2 2 8
igipBaHoi TIpHUYOT Macu
YTBOpEHHST UCIIEPTOBAHMX
B TIOBITpI YacTHHOK B
3 | pe3ynbTari XIMI4HOTO 1 1 0 1 0 3
MIEPETBOPCHHSI KOMITOHEHTIB
BP
4 Mirpaitisi BUKHIIB OKCHUIY 5 0 0 0 9 4
BYTJICIIIO
5 Mirpartis BUKHUJIIB 5 1 0 1 9 5
JIBOOKCHJTY a30TY
3a0pyaHEeHHS TPUIETIUX 0
g | ©33 xap'epis  Tepuropiii | 2 2 2 2 8
OWJIOM MiAipBaHOI TipHUYOL
Macu
Hebe3neka npu
7 | TPAHCTIOPTYBAHHI 10 MicIs 5 0 0 0 9 4
MIPOBEICHHS TiIPUBHHUX
poOIT
5 He6e3neI§a NpH 3apsiJKaHHI 1 0 0 0 5 3
BP y cyxi cBepanoBuHu
Hebe3neka npu 3apsakaHHi
9 |BP B 00BOJTHEHI1 1 1 0 0 2 4
CBEPJIJIOBHHHU
Cymapni 6aqm 3a Bcima
I | ynHHMKaMH BILINBY (CyMH 14 7 2 6 16 45
3Ha4YeHb cTOBOWIB 3-8)
q | Cepemui Oamu  (cepemmi| 455 | 77 | 020 | 067 | 1,78 5,00
3HaYeHHs cToBOWIB 3-8)
3aranbHui CTaH
[I[ | KOMIOHEHTIB J0BKiLIA B 9 1 0 1 9 5
paiioHax  po3TanryBaHHSI
Kap’epiB
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Eran 4. Jlna rpadgiuHoro BimoOpa)xeHHs Pe3ysbTaTiB 3alPOMNOHOBAHOTO OIlIHIO-
BaHHS €KOJIOTIYHOTO BIUIMBY TEXHOT€HHMX YMHHHKIB MIPOMHUCIOBUX OO’€KTIB UM TEX-
HOJIOT'1M HA KOMITOHEHTH JOBKULIS PEKOMEHI0BAaHO MOOYayBaTH rpadik y BUTIIAII Jia-
rpamu Ilapeto, sikuii Oy/ie HaBeIeHO 3a KOHKPETHUMH pe3yJibTaTaMu (puC.).

Tenep, BHUKJIABIIM OCHOBHI IOJIOKEHHS YHI(DIKOBaHOI METOAMKHA Ta YMOBH il
ajamnTailii, HaBeIeMO OTpPUMaHI 3 11 BHKOPHUCTAHHSIM pE3yIbTaTh KOMIUIEKCHOTO
OLIIHIOBAHHSI PIBHS €KOJOTIUHOI HeOe3neku sl AOBKULIS OypOomiApHMBHHUX poOOIT 13
BUKOPUCTaHHIM, K emyibciiiHux BP, Tak 1 tpormnBmichux BP, mo mnosBomse
MIPOBOJINTH MOPIBHAJIBHUMA aHAI3 iX €KOJIOTTYHOI HEOE3MeKH.

OOcTexxeHHs Kap €py, Ta BU3HAYCHHS MPIOPUTETHUX YMHHUKIB 3T1IHO 3 eTarnoMm 1
METOJIUKH TPOBOJMJIKCS TiJ Yac €KOJOTIYHOTO MOHITOPHUHTY B YMOBaxX Kap €piB 3
BUJIOOYTKY HEPYIHHX 1 OyIiBENIbHUX MaTepiaiiB, Je MPOBOAMIMCS OYpOIIpUBHI
pobotu 13 3actocyBanHsiM EBP, a Takoxx Opayvcs 10 yBaru ampiopHi JaHi, OTpUMaHI
IIPU 3aCTOCYBaHHI TpoTUIBMICcHUX BP.

[Ticns nmpoOHOTO OINHIOBAHHA 3a TPUOAIBHOIO IIKAJIOK Py BIUTMBOBUX
YUHHHKIB, 0 MPOSBISIOTHCA MPH OYpOIMiJIPUBHUX POOOTAX B YMOBaX yKa3aHUX
Kap’€piB MiCIIE MACOBOTO BUOYXY, JJIsl MOAAIIBIIIOrO aHalli3y 00paHo 9 MPIOPUTETHHX,
K1 1 3aHECEHl y Ta0I1. 3, peKOMEHI0BaHO1 TUTIOBOT (popmH.

VY npoMy BUNIAJKy KOMIUIEKCHUH piBeHb ekonoriunoi Hedesnekun KPEH = 5,00.
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Puc. KoMmriekcHi piBHI €KOJIOT1YHOT HEOE3MeKH TEXHOTCHHUX HACTIIKIB
OypoIiIpUBHUX POOIT 13 3aCTOCYBaHHS eMyJbciiiHuX BP (cToBmuacra miarpama ciporo
TOHY 3a mmKaioro 0-3 6anu Ta BIAMOBIIHA KyMYJISSTUBHA Jiarpama 3 BiAPI3KiB JiHIH, 110

YTBOPIOIOTHCSI MOYEPTOBUM CKJIAJIaHHSIM BHUCOT CTOBITUMKIB, 32 3arajibHOIO MTKAJIO0
Bi7 0 10 MaKCHMaIbHO MOXKIIMBOT BEIMYMHU 15 OaiiB 3 TOUKaMU y BUTIISAI
TPUKYTHUKIB) Ta TIPHU 3aCTOCYBaHHS TPOTUIBMICHUX BP (4opHI cTOBMUMKM Ta
KyMYJISITUBHA Jllarpama, Mo3Ha4eHa TOYKaMH y BUTJISI1 IPSIMOKYTHHKIB)
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Jam 3a orpumanumu BenrnunHamMu KPEH, Bu3Ha4aBcst KUIBKICHO-SIKICHUM PIBEHB
€KOJIOT1YHO1 HeOe3INeKH OypomiApuBHUX POOIT y JBOX IPOAHATI30BAHMX BHUIIAJIKAX,
3aJIe)KHO BiJI 1 3HaYEHHS 3T1IHO 3 Ta0JI. 2. B pe3ynbrari, KOMIIJIEKCHUN PIBEHb €KOJIO-
rYHO1 HEOE3MeKU IS JOBKULIS TEXHOJIOT1i OypomiApUBHUX POOIT 13 3aCTOCYBaHHSIM
emyJbciinux BP morpanus y cepeauny mianazony 0-5 (KPEH = 2,33), To0TO BUSBHUB-
CSl KHU3BKUM.

VY pasi 3actocyBaHHS TPOTWIBMICHUX BP KoMrmiekcHUIT piBeHb €KOJIOTIYHOI He-
0e3meKy OMMHUBCA Ha MexX1 nepioro i apyroro aianasoHiB (KPEH = 5,00), ne «Hu3b-
KU» piBEHb HEOE3MEKH MEPEXOTUTH JI0 KIIOMIPHOTO»

s rpadigHOrO BiAOOpaKEHHSI PE3YNIBTAaTIB  3alpOIIOHOBAHOTO  OITIHFOBAHHS
€KOJIOTIYHOTO BIUIMBY TEXHOI'€HHUX YMHHHUKIB MPOMHUCIOBUX 00 €KTIB UM TEXHOJOTIH Ha
KOMIIOHEHTH JOBKULIS TMoOymoBaHo aiarpamy Ilapero [htpp:/six sigma online]
(muB. puc.).

OcTaHHi TOYKH KyMYJSTUBHUX JllarpaM Ha puc. | HaryiggHO BU3HAYAIOTh BIJAMO-
BiJIHI KOMIUIEKCHI PIBHI €KOJIOT1YHOI HEOEe3MeK: OYypOIIIpUBHUX POOIT M TOBKULIS
y BHIIQJKy 3aCTOCyBaHHS emyibciiiHux BP (KPEH=2,33) ta TportuiaBmicHux BP
(KPEH = 5,00).

BucHoBku. Bukonana amanrariis «YHi()iKOBaHOI METOAMKH KUIBKICHOTO 1 SIKiC-
HOTO OIL[IHIOBaHHSI PIBHS €KOJIOrIYHOI HeOe3nekH (YHKIIOHYBaHHS MPOMHUCIOBUX
MIIIPUEMCTB, 00 €KTIB Ta 3allpOBA)KyBaHUX TEXHOJIOT1 BUPOOHHYOIO 1 €KOJIOT1Y-
HOTO CIIpAMYBaHHs» [27] U1 3aMpoBaI)KyBaHUX TEXHOJIOT1A OypOmigpuBHUX pOOIT B
Kap’epax 13 3aCTOCYBaHHSIM eMyJbCiiiHux BP. MeTtonuka 6a3yeTbcsi HAa €BpUCTHUYHO-
My OLIHIOBAaHHI BIUIMBY MPIOPUTETHUX TEXHOIC€HHUX YHHHHUKIB 3alpOBAKyBaHUX
TeXHOoJIor1i 3a 4-0anbHoro mkanoro (0, 1, 2, 3), a mOTIM KOMILJIEKCHOTO PIBHS iX €KO-
JIOT1YHO1 HeOe3MeKu — 3a MiJCYMKOBOIO 15-0anbHOIO ITKAJIOK, PIBHOMIPHO TOJiNeE-
HOIO Ha TPH SKICHUX PiBHSI.

KommiekcHu#t piBeHb €KOJIOTTYHOI HEOe3NeKn OYpOmiApUBHUX POOIT 13 3aCTOCY-
BaHHA eMyJbCiiiHNX BP 3a TeXHOreHHUMHU HACTIAKAMU /ISl TOBK1JUISL BUSIBUBCS «HU3b-
KUM» 3 CyMapHOIO OIliHKOIO0 2,33 3a mkanoto 0-15 6aniB, 1mo OuIbII HIX Yy 2 pa3u HU-
UM, TIOPIBHSHO 13 3aCTOCYBaHHSIM TpoTwiBMicHUX BP. e cBiguuTh npo Oiibi Bu-
COKY €KOJIOT1YHY e(eKTUBHICTh 3aCTOCYyBaHHS eMyibciiiHux BP B ymoBax kap’epiB 3
BUJOOYTKY PYJHUX 1 HEPYAHUX MaTepiaiB.
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AHHOTANUA
Heuab. Anantanus «yHU(GUIMPOBAHHOW METOJMKHM KOJMUYECTBEHHOTO M Ka4eCTBEHHOI'O OLICHUBAHMUS
YPOBHSI SKOJIOTMYECKOM OMACHOCTH (PYHKIIMOHUPOBAHUS MPOMBIIUICHHBIX MPEANPHUITHI, 0OBEKTOB
BHEPSAEMBIX TEXHOJIOTHMM IIPOM3BOJICTBEHHOIO U JKOJIOTMYECKOIO HANPABICHHUS» K TEXHOJOIMH
OypOB3pBIBHBIX pabOT B Kapbepax IO A0ObYE PYAHBIX W HEPYAHBIX MATEpPHAIOB C IMPUMEHEHHEM
Pa3IMYHBIX BUJIOB B3PbIBUATBIX BELICCTB.

MeTtonnka wucciaenoBanuii 0asupyeTcs Ha HSBPUCTHYCCKON OICHKE BIMSHHUS TMPHOPUTETHBIX
TEXHOTEHHBIX (DAKTOPOB HCIIONIB3YEMBIX TeXHOJOTHH 1o 4-0aymutpHOi mkane (0, 1, 2, 3), a morom
KOMIUIEKCHOTO YpPOBHSI HMX OKOJIIOTMYECKOM OMacHOCTHM — MO HWTOroBoM 15-0amibpHOl 1Kane,
PaBHOMEPHO pa3/IeJICHHON Ha TPU KaYeCTBEHHBIX YPOBHSI.

PesyabTaThl uccienoBaHuii. BrinonHena uaeHTH(UKanysg BUJIOB M MCTOUHUKOB IKOJOTHUECKON
OINAaCHOCTH [UIsi OOBEKTOB OKpYyXkarollei cpeabl (atMocdepsl, ruapocdepsl, JUTochepsbl, NOYB U
OMOTBI) IPUMEHEHHS SMYJIbCUOHHBIX U TPOTUJICOAEPKAIMX B3PbIBUATHIX BEUIECTB MPU MPOBEICHUU
OypOB3pBIBHBIX ~PabOT Ha Kapbepax. KpuTepusMu 3HAUMMOCTM ONACHOTO  BO3/AEHCTBHUSA
TEXHOJOTMYECKUX IPOLECCOB HA COCTOSIHME IIEPEUUCIICHHBIX OOBEKTOB OKpPYKAIOIIEH Cpelbl
CUUTAIM MHTEHCUBHOCTb, MEPHOAWYHOCTh M TOCIEICTBHS PA3IMYHBIX TEXHOTEHHBIX (AKTOpOB,
COIIPOBOKIAIOIIMX HX. BBIABIEHO, YTO KOMIUIEKCHBI YpOBEHb HKOJIOTUYECKON OMAacHOCTU
TEXHOT€HHBIX TOCEICTBUN OypOB3PBIBHBIX PabOT C NMPUMEHEHHUEM SMYIbCHOHHBIX B3pBIBYATHIX
BElIeCTB cocTaBwil 2,33, TO €CTh OKa3zajcsl «HU3KUM». [Ipy mpuMeHEeHHH TPOTHICOAEpPKAIIUX
B3pBIBUATHIX BeLIECTB OH cocTaBuia 5,00, TO eCTh OKazascs Ha TpaHH MEPBOTO U BTOPOT'O UAIa30HOB,
IJIe «HU3KUI» ypOBEHb ONACHOCTH MEPEXOTUT K «yMEPEHHOMY». DTO CBHJECTENbCTBYET O Oosee
BBICOKOM (Oosnee ueM B 2 pasza) SKOJOrH4ecKkod 3((PEeKTHBHOCTH TPUMEHEHHS AMYJIbCHUOHHBIX
B3pBIBUATHIX BELIECTB 10 CPABHEHUIO C IPUMEHEHUEM TPOTUIICOAEPKAIMX B3PBIBYATHIX BEILIECTB.

Hayuynasn noBu3Ha. IlpeanoxeHa cucremMa HMICHTU(GHUKALWU U YIOPABICHUS AKOJIOTMYECKUMU HU
TEXHOT€HHbIMU PHCKaMHM B YCIOBHSIX JIOOBIMM PYAHBIX M HEPYIHBIX MaTepUalloB Ha Kapbepax
OypoB3pBIBHEIM cItocoOOM. [Ipu 3TOM KOMILJIEKCHYIO OLICHKY YPOBHSI SKOJIOTHUECKOH OIAaCHOCTH
NOOBIBAIOLINX TPEANPUATUI MpeIaraeTcsi OnpeAessTh KaKk CyMMY CpEIHHX OajuloB OLIEHOK (10
Ka)XXJIOMy U3 TEXHOTE€HHBIX (JPAKTOPOB) 10 KOJIMUYECTBEHHO-Kaue€CTBEHHOM IIKaJIe.
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IIpakTnueckoe 3Hauenue. PazpaboTaHHas METOIMKA IMO3BOJISIET C JIOCTATOYHOM JIOCTOBEPHOCTHIO
OIIPEJICNIUTh YPOBEHB IKOJIOTMUECKOM OMAaCHOCTH CYHIECTBYIOIIMX TEXHOJIOTHI OypOB3pBIBHBIX PadoT
1 000CHOBBIBATH 11€JIECO00PA3HOCTH MIEPEX0/1a Ha IMYIHCHOHHBIE B3PBIBYATHIC MATCPHAIIBL.

Knrwouesvie cnoea: rapvep, 0yposspviéHvle pabomvl, 63pbleuamvie Geujecmed, KOI0SUYecKas
ONACHOCMb, OYEHKA, IMYIbCUOHHbBLE 83Pbl8UAMbLE 8eU|eCmBa

ABSTRACT
Purpose. Adaptation of the “unified method of quantitative and qualitative assessment of the level
of environmental hazard of the operation of industrial enterprises, facilities and introduced
technologies in the field of production and ecology” to the technologies of drilling and blasting
operations in quarries for extraction of ore and nonmetallic materials with the use of various types
of explosives.

The methods. They are based on a heuristic evaluation of the impact of priority man-made factors
of the technologies used according to the 4-point scale (0, 1, 2, 3), and then — of the complex level
of their environmental hazard — according to the total 15-point scale, evenly divided into three qual-
itative levels.

Findings. The identification of types and sources of environmental hazard for natural environments
(atmosphere, hydrosphere, lithosphere, soils and biota) was performed when using emulsion and
TNT-containing explosives during drilling and blasting operations in quarries. The intensity, perio-
dicity and consequences of various accompanying man-made factors were taken as the criteria of
influence of dangerous impact of technological processes on the condition of the above natural en-
vironments. It was found that the integrated level of the environmental hazard of man-made impacts
of drilling and blasting operations using emulsion explosives was 2.33, in other words, it was
“low”. When using TNT-containing explosives it was 5.00, i.e. appeared on the boundary of the
first and the second ranges, where the “low” hazard level changes to “moderate”. This is an evi-
dence of a higher (more than 2 times) environmental efficiency of using emulsion explosives com-
pared to the use of TNT-containing explosives.

The originality. The system of identification and management of environmental and technology-
related risks under conditions of extraction of ore and nonmetallic materials in quarries by the drill
and blast method was proposed, whereupon an integrated assessment of the level of environmental
hazard of mining enterprises is proposed to be defined as a sum of average grade points (for each of
the man-made factors) according to quantitative-qualitative scale.

Practical implications. The developed methods allow determining with a sufficient degree of reli-
ability the level of environmental hazard of existing technologies of drilling and blasting operations
and substantiating expediency of change-over to emulsion explosive materials.
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