6.0 MINERAL RESERVES

6.1 Development of Mineral Reserves

6.1.1 Ukrainian State Committee on Geology and Utilisation of
Mineral Resources

The historical mineral resources policy of the Ukraine was
influenced by the country’s

integration into centrally planned economy of the former USSR.
The Geological Survey of Ukraine is responsible for mineral
resources and ultimately manages the exploration and
development of these on behalf of the State. The system of
exploration, development and exploitation of mineral reserves
was developed during the Soviet era and includes an

extensive formal process with rigorous checks and balances at
critical points along the development path. During the Soviet
era the State conducted all exploration, development

and exploitation work. Following the evolution of a free market,
mining operations were privatised. State involvement was
limited to proactive exploration for new mineral reserves,

and control of development and exploitation through a system
of regulatory approval.

The Geological Survey of Ukraine, now referred to as the
Ukrainian State Committee on Geology and Utilisation of
Mineral Resources (Derzhkomgeologii), founded in 1918, and
owned and managed Ukrainian mineral reserves on behalf of
the State until the collapse of the Soviet system in 1990. After
1990 privatisation began and Derzhkomgeologii retained
management responsibility for the development
exploitation of mineral reserves.

and

6.0 MUHEPAJIBHBIE 3AITACBHI

6.1 PazpaboTka MHUHepAJIbLHBIX 3211aCOB

6.1.1 Vkpaunckuil I'ocynapCTBEHHBII KOMHUTET IO BOIPOCAM
TE€0JIOTUU U UCIIOJIB30BaHUIO MUHEPAIBHBIX PECYPCOB
Hctopudeckass NOMUTHKA HCHOIb30BAHUS  MHMHEPAIBHBIX
pecypcoB YKpauHbl HaxOAWIACh B MPSMOM 3aBHCUMOCTH U

MoABEprajach BIMSHUIO WHTETpalldd CTPaHbl B  COCTaB
opiBmero CCCP.  T'ockomreomormu  YKpaumHbl — HeECeT
OTBETCTBEHHOCTh 32 MHHEpaJbHBIE pECYpChl, a TaKKe

yOpaBiIsSeT pa3BeIbIBAHHEM H Pa3paOOTKOH MUHEPAITbHBIX
pecypcoB oT uMeHH rocymapcrBa. CucreMa pa3BeAbIBaHUA,
pa3paboTKH W IKCIDTyaTallid MHUHEPAITBHBIX PecypcoB Oblia
paspaborana Bo BpeMeHa cymectBoBaHus CCCP u Birouaer B
ce0s1 SKCTCHCHUBHBIA OQUIMANBHBIA TPOIECC CO CTPOTUMH
MIPOBEpKaMU Ha TIPOTSHKEHUU Tieprona pa3paborku. Bo Bpems
CCCP  rocymapcTBO  TPOBOIOWIIO  BCE  pa3BEIOYHEIC,
pa3pabaThIBalOIiE ¥ AKCIUTyaTalloHHBIE pabotel. [locme
(¢bopMHupoBaHUS CBOOOAHOTO pPBIHKA, TOPHOIOOBIBAIOIIAS
JIeSTETHHOCTh Havajla HOCUTh YaCTHEIN xapakTep. BoBieuenne
TOCYIapCTBa B MPOBEJCHUE Pa3BEIOYHBIX HOBBIX MUHEPAIHHBIX
3amacoB OBUIO OTpPaHMYEHO, YIIpaBIICHWEe, pa3paboTka U
AKCIUTyaTaIlsi MECTOPOXKICHUN OCYIIECTBILUIACH TOCPEICTBOM
CHCTEMBI, YTBEPKICHHON TOCYAapCTBOM.

lockomreomornn  YKpawHbI, HBIHE TIEPEUMEHOBAHHBIH B
Tl'ocynapcteennsiii Komuter YkpanHbl 1o BOIpocaM reoa0ruu
Y WCIONE30BAaHUI0 MHHEPATBHBIX PECypCOB, OCHOBAHHBIA B
1918 romy, sBIAIOIMICA BIAJENBIEM U YHPaBJISIOMINHA
VKPaWHCKUMH  MHUHEPATBHBIMH  pecypcaMH  OT  HMEHHU
rocynapctBa a0 pacmaga CCCP B 1990 roxy. ITocie 1990 roma
HayJaJCs TMpoIecc MPHUBATU3AINN W [ OCKOMICOJIOTHH OCTaBUII
3a co0O0if OTBETCTBEHHOCTH 3a pa3paboOTKy M JKCILTyaTAIHIO
MUHEPAIBHBIX 3aI1aCOB.

6.1.1.3.1  Structural stability

Kinematic assessment of potential failure mechanisms (wedge
and planar) were performed for all major domains at all relevant
pit wall dip-directions. They were then analysed to ascertain the
potential batter instability, or probability of failure, for each
potential failure mechanism and for a range of batter angles.
The results were further processed to derive the required berm
widths to provide adequate catchment for instabilities associated
with each batter angle tested. The combination of batter angle
and berm width provided a design inter-ramp angle. Once the
preferred design batter angle and berm width was selected,
multi-batter and inter-ramp structural stability were also
analysed.

The recommended slope configurations nominally use a
criterion of <10% probability of failure at the single batter-berm
configuration, and <5% probability of failure for larger scale
failure (multi-batter). Also, a 30% probability of undercutting
for batter design has been assessed based on historical slope
performance specific to

6.1.1.3.1 Cmpykmypnaa cmaduibHOCb

JIy1s Bcex OCHOBHBIX 30H ObUTa POBE/IeHa KHHEMATHIeCKast
OIICHKA MOTEHIINAIbHBIX MEXaHU3MOB CJIOMA (KJIMHOBBIX 1
TUTOCKOCTHBIX ) ITO BCEM PEJIEBAaHTHBHIM HAIPABJICHUSIM HaKJIOHA
cTeHbl Kapbepa. [lomydenHble pe3ynpTaTsl OblIH
MIPOAHATM3UPOBAHBI JUTSl TIOATBEPKACHUS HECTaOMIIBHOCTH
MOTEHIMATIBHBIX OTKOCOB WU BO3MOXKHOCTH CIIOMa, IS
KaXJI0Tr0 ITOTEHIINAILHOTO MEXaHW3Ma CJI0OMa M Jana3oHa
yIII0B OTKOCca. JlanpHelme pe3yapTaTsl ObIIH 00paboTaHb! IS
MOJTYYeHHS 3HAUYCHUH MINPUHBI YCTYTIOB, HEOOX OTMMBIX TS
JIOCTaTOYHOTO YJIABIMBAHMS TP YUETE YPOBHS
HeCTaOMILHOCTH JUISl KaKAOTo yria orkoca. Coderanue yria
OTKOCA ¥ UIMPHHBI YCTyMa JaéT 3HaUYCHNE BHYTPEHHETO
npoekTHoro yria. [Tocie BeIOOpa MpeArnoInTacMoro
MIPOEKTHOT'O YIJIa OTKOCA W IUPUHBI yCTyNa, ObUTH
MIPOaHATM3UPOBAaHBI MHOTOOTKOCHASI M BHY TPUKapHHU3HAS
CTPYKTypHasi CTa0MIIBHOCTb.

B pexomMeHyeMbIX KOHPHTYPaLHsIX CKIOHA OOBIYHO
UCTIONBb3yeTCsl BEPOATHOCTH ciioma B <10% 17151 eMHIIHOM
KOMOMHAIIMU OTKOC-YCTYT, B <5% BepOsTHOCTH OoJiee
MacmTabHOro cioMa (1o HeCKOIbKAM oTKocaMm). Taxoke, ucxoms
W3 UCTOPUYECKHUX JaHHBIX 110 CBOMCTBaM CKJIOHA HA
MECTOPOXKICHUN OBLJIO IPUHATO 3HAYCHHE
BEPOSTHOCTH OAMBIBaHHS 0TKOCca B 30%.




Batter stability and berm width selection

Kinematic analyses completed for each of the geotechnical
domains, based on batter to multi-batter scale structures,
indicate that both planar and wedge failure mechanisms are
possible. As such, both mechanisms were analysed for a range
of batter angles and all relevant pit wall dip directions in each
structural domain. Three scenarios were used to calculate the
required berm width from failed volume, based on different
failure angles.

CTaluJIBbHOCTH 0TKOCA M BHIOOP HIMPHHBI yCTyNA

Kunematndaecknii aHaan3, BEITOIHSHHBIN I KaXKI0H 13
TreOTEXHUYCCKUX 30H C ITOMOIIBIO MOJIEJIE OTKOCOB B
Macmrade, yKa3bIBaeT Ha BO3MOXKHOCTh KaK KIIMHOOOPa3HOTO,
TakK ¥ IVIOCKOCTHOrO ciioMa. O0a MexaHn3Ma ciioMa ObLIN
MPOAHAIU3UPOBAHBI B COUETAHUH C TUANIa30HOM 3HAYEHUH yriia
OTKOCa T10 BCEM PEJIEBAHTHBIM HAIPaBJICHUSM HAKJIOHA CTEHBI
Kapbepa. s pacuéra HeoOXOAUMOM MUPHUHBI YCTYTIA
HCIOJIb30BAJIMCh TPU CLIEHAPHSI B 3aBUCUMOCTHU OT Pa3IMYHbIX
YIJIOB ClIOMa.




