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INNOVATIVE STRATEGY TO MINE FLOODED FIELDS

Abstract. Currently, strategic mineral mining in Ukraine is restricted by various factors. One of them is the
excessive water content of an open pit or its previous ‘wet’ temporary abandonment. Analysis of earlier studies has
shown nonavailability of sufficiently grounded engineering decisions as for the development of such deposits consisting
of hard rocks. Consequently, in the context of excessively watered of previously waterlogged deposits, it is quite actual
to solve the problem of efficient quarry water control. The paper emphasizes the legal prohibition of the direct open pit
water discharge into surface water bodies as well as onto a terrain.

The research purpose is to substantiate both strategy and engineering decisions concerning partial quarry
reclamation for further resumption of commercial mining. It has been demonstrated that if there are no empty reservoirs
with the capacity being sufficient to settle open pit water before its discharge, it is required to make new storage tanks for
the deposit drainage. Pit edge water settlers are proposed for round quarries; if open pits are of the stretched shape, it is
expedient to construct the dam from bottom dividing the bottom into a reservoir for quarry water settiement and a free
area for future mining. Pit edge water settler needs doubling and tripling of benches to form a larger operational site. In
this regard, the tanks should be enclosed to avoid water penetration into the rock formation. To make a reservoir at a
quarry bottom under conditions of its flooding, it is required to calculate the required dam height, which would be
expedient to build the structure using overburden rocks; the procedure should be performed within an area preventing
from the mineral preservation. In this context, both the accumulated water and the current inflow must be taken into
consideration.

The proposed strategy of the watered deposit was applied for Zavallia graphite field quarry which bottom is flooded.
The suggested approaches will help extract up to 3.5 million cubic metres of graphite ore, i.e. almost 462 thousand cubic
metres of graphite.

The innovative strategy will make it possible to substantiate engineering solutions for other flooded or watered
deposits.

Keywords: quarry, watered deposits, mining schedules, dam, inflows.

1. Introduction

Open pit mining often involves a problem when mine workings are flooded by
underground water since the quarry turns out to be submerged; in the future, it will
complicate mineral mining or make it impossible.

Sometimes, while opening an aquifer, relying upon economic expediency at that
time, decisions are made to submerge the quarry. However, if circumstances change
and available reserves being under the water, the necessity arises to restart mining
operations.

There are numerous engineering solutions concerning the development of such
watered deposits if complete drainage is impossible. Unfortunately, none of them is
versatile.

Selection of engineering solutions as for further mining depends upon following
factors: occurrence depth of the mineral; inclination angle; thickness of the
formation; hydrogeological conditions; rock characteristics; and economic
expediency involving environmental aspects.
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Analysis of publications. Mine working watering is the factor for surface and
underground mining restricting development and affecting negatively the operational
safety. Hence, the tendency involves numerous studies; the majority of them focus on
problems of the predicted inflow modelling as well as rock mass drainage [1-10];
prevention from mine working flooding [11-17]; and watering influence on the
stability of mine workings [18-21]. Many authors consider engineering solutions if
complete drainage is impossible.

Paper [22] substantiates economically five basic mining schedules for the flooded
deposits (titanium-zirconium fields are meant) including formation of dewatering
wells; water-resistant walls; or use of hydromechanized mining system with an ore
bed separation into enclosing rocks and heavy ore.

Paper [23] proposes a method of surface mining of the watered deposit; however,
soft rocks are meant (in terms of Novo-Dmytrivka brown coal field). Opening as well
as mining of each new level is proposed to be performed using bottom digging
excavators with rock transportation by means of belt conveyors if trucking is
impossible.

Paper [24] proposes early dewatering trenching helping shape a depression cone
with further mining of the drained field.

Paper [12] suggests deposit draining through multilevel system of deep wells.

Paper [14] proposes to catch water beyond open-pit boundaries by means of well
system and canalizing to avoid the quarry watering.

Authors of paper [11] consider waterproof barriers as the most efficient solution
to prevent from an object flooding.

Paper [17] shows that the heaviest quarry watering takes place at the expense of
rain water; consequently, catch water canal should be constructed along the open pit
contour.

Paper [25] demonstrates efficient operation schedules to mine water-bearing
placer deposits where the open rocks are of great thickness; the basic characteristic
features of the flooded placer deposits; and relevant scientific principles to select
adequate technological schemes. Paper [26] represents operation schedule for water-
bearing placer deposits with the use of dredgers in terms of Motronivsky MPP.
Authors of paper [27] propose a technique to mine water-bearing titanium deposits
involving underwater extraction of ore sand, and its hydrotransportation to a floating
preparation plant of rough concentrate.

Paper [28] proposes the developed method of underwater sand mining for river
and marine conditions making it possible to mine deposits with complex structure
while minimizing environmental harm, and decreasing the specific cost of mining
operations.

Patent [29] illustrates a system of surface mining of water-bearing sedimentary
deposits. The system includes the deposit separation into extraction blocks;
overburden operations; the phased block-by-block mineral development with the help
of a floating hydraulic dredger; slurry with mineral hydrotransportation to a
preparation site; separation of various fractions of an end product, and its dewatering
by means of mineral-processing equipment as well as depositing sites; loading and
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delivery of the end product to consumers; and reclamation of a near-wall area of the
quarry basin.

Patent [30] proposes a method for mining a deposit from the surface down to the
groundwater level using excavators; below, dredgers are used delivering rock mass to
the surface through a pressure line. The deposit drainage is performed simultaneously
for further extraction.

The reviewed scientific sources reduce all alternatives to underwater mining;
unfortunately, the abovementioned is possible only for soft rocks occurring at a depth
of 15-20 m.

Hence, it is quite topical to substantiate engineering solutions as for water-bearing
quarry mining where rocks occur.

Purpose of this research is to substantiate the strategy and technological solutions
concerning partial drainage of an open pit for its further development.

2. Methods

In this study, both theoretical and empirical examination techniques were applied,
namely analysis, synthesis, scientific data generalization, observation of the specific
object, engineering solution modelling, and analytical models to substantiate the
model.

3. Results and discussion

Surface mining is followed by opening of one or several aquifers. Hence, a design
stage should involve both the efforts connected with water removal and the
engineering solutions to collect and remove both underground and atmospheric water
from the worked out quarry space.

Nevertheless, there are many flooded open pits with commercial reserves of
minerals.

The quarries were flooded relying upon following reasons:

- operational shutdown of mining;

- opening of thick artesian aquifers;

- incorrect design of water removal;

- river water inrush into an open pit; and

- stoppage of mining operations as inexpedient for the certain time period, and
‘wet’ temporary abandonment.

However, after some time, the decision may be made to resume mineral mining
through re-activation of the open pit.

Under these conditions, the problem arises of the quarry draining to enable
mining. The issue is extremely topical if promising and valuable minerals are under
the flooded bottom.

First, a quarry flooding can be removed through water pumping. However,
according to Article 72 of the Water Code of Ukraine, mine and quarry water may be
removed only to the specific tanks where mineralization of the liquid should be
reduced using efficient engineering solutions. In accordance with Article 74 of the
Water Code of Ukraine, water from settling reservoirs must be pumped out in terms
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of the particular procedures agreed with the Regional Public Authorities on the
Environmental Protection.

Generally, settlers for quarry water are designed for the specific liquid volume
defined relying upon the predicted inflow; nevertheless, the excessive water ingress is
ignored. Therefore, the problem arises to have empty reservoir for water pumping
from the flooded open pit. The more water is accumulated in the quarry, the larger
reservoir is required. Construction of such a surface vessel needs availability of
spacious land plot as well as significant financial expenditures. Hence, it is proposed
to use a quarry space for the water settler.

Since open pits vary in shape and mining systems, two different concept schemes
are proposed to develop empty reservoirs for water:

- a round quarry with a small bottom area and dipping mining systems is
suggested to have either one or several reservoirs within a pit wall above the flooding
level (Fig.1); and

- a stretched open pit should have such reservoirs at a bottom through its division
into two/three parts by means of a dam (Fig.2).

water settlers

Figure 1 —Concept scheme to arrange water settlers in a quarry
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Figure 2— Concept scheme to divide a quarry into parts with the help of a dam
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If a reservoir is at the quarry bottom, then it is necessary to identify a dam height
h. If an open pit envelope is assumed as the truncated pyramid, then

3VFES

h= :
Sl+82 +1,Sl'82

where S; and S; are areas of the bottom and water surface within the reservoir being
formed.

Under a dam formation inside the tank, its useful amount will be decreased by a
half of the dam volume Vgam, Accordingly, expression (1) will be expressed as

(2)

Vies =V —Vay +Veur +0,5Vgam - (3)

Consequently, while computing the reservoir volume and a dam height being
interdependent values, it is necessary to apply gradual approximations.

Zavallia graphite integrated works may be an example of such a flooded quarry
where graphite being the strategic mineral is in its submerged part which amount can
provide extraction for many years.

In accordance with geological survey, Zavallia field contains two ore zones —
southern and northern [31, 32]. South-eastern site is mined. The rocks stretch north-
westward. Inclination of ore bodies and barren ones is of subvertical type. Such
conditions need the quarry deepening to mine commercial reserves inside.

However, due to numerous economic and process factors, up to the year of 2010,
the quarry bottom turned out to be flooded by underground water down to -15.0 m
(Fig.3); only upper layers were mined.

As of 2025, further graphite mining needs the open pit drying.

Geological and economic assessment identified eleven ore bodies within the
quarry. The most promising ore bodies occur within western and eastern shares of the
open pit (Fig. 4).

The open pit is of a stretch shape; its dimensions are 2000x600 m; and its depth is
170 m. Enclosing rocks are solid; hence, the ores are mined using drilling-and-
blasting. Almost 2.2 million cubic meters of water are accumulated in the quarry.

Relying upon the abovementioned features, it is proposed to divide the open pit
with the help of a dam (Fig. 5) using overburden rocks and the current techniques for
dam strengthening. It is the most expedient idea to construct the dam almost centrally
closer to east; the placement is defined by geological structure as well as occurrence
of the promising ore bodies. Precisely such a dam location will help extract more
graphite ore. It is also suggested to fill eastern part with water, and dry up the western
one. In this regard, the key issue is a small volume of the available water settler being
about 12 thousand cubic meters. In addition, almost 0.6 million cubic meters of water
from the quarry can be transferred to a preparation plant and a tailing pond.
Consequently, nearly 1.6 million cubic meters of water should be placed in the
quarry.
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Figure 3 — Zavallia graphite quarry location (the image was downloaded from Google Earth app)
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Figure 4— Occurrence of the ore bodies within the quarry (longitudinal profile) [32]

Calculations by expression (2) specified that 40-m dam height is quite sufficient.
To prevent reliably from water inrush, it is proposed to construct a dam which width
on a crest is 4 m; and foundation width is 120 m. Taking into consideration the fact
that within the area of a dam construction, bottom topography has a 12.5-m ridge,
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27.5 meters more should be dumped. Figures 5 and 6 illustrate graphically the
proposed approach.

According to the offered solutions, it is possible to mine almost 3.5 million cubic
meters of graphite ore or 462.0 thousand tons of graphite.
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Figure 5-Illustration of the offered solutions for Zavallia graphite integrated works quarry
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Figure 6 Illustration of the offered solutions for quarry of the Zavallia graphite integrated
works in longitudinal section

4. Conclusions

Currently, surface mining of flooded deposits needs their partial or complete
drainage for further extraction.

Taking into consideration the requirements of the actual environmental
legislation, water should be transferred to the specific reservoirs according to the
individual procedures to decrease water mineralization.

To solve the problem of water pumping from the submerged quarry without
construction of a surface reservoir, which would take into consideration both
predicted and excessive inflow, several alternatives are proposed to build a water
settler inside an open pit; the abovementioned will make it possible to refuse from the
involvement of additional space and reduce financial costs.

Depending upon the shape of a quarry, it is proposed for a round open pit to
construct water settler within its walls; in turn, it is expedient for the stretched
quarries to have a dam at its bottom to divide it into a tank for open pit water
accumulating and settling and an area for mining operations.
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The expressions are proposed to calculate the required tank capacity as well as a
dam height.

While constructing water settlers within the quarry walls, it is suggested to
double/triple benches for a larger field formation; it addition, the reservoirs should be
shielded.

The tank formation at the flooded quarry bottom must involve calculation of a
dam height (it will be constructed using overburden rocks). The dam has to be built
within the area where the structure will not lead to the isolation of mineral reserves.

Implementation of the innovative strategy will help substantiate engineering
solutions for various submerged and flooded deposits.

Process solutions are developed for Zavallia graphite deposit. They will help
extract additionally up to 3.5 million cubic meters of graphite ore being almost 462
thousand cubic meters of graphite.

Conflict of interest
Authors state no conflict of interest.

REFERENCES

1. Bahrami, S., Ardejani, F.D., Aslani, S. and Baafi, E. (2014), “Numerical modelling of the groundwater inflow to an advancing
open pit mine: Kolahdarvazeh pit, Central Iran”, Environmental Monitoring and Assessment, vol. 186, pp. 8573-8585.
https://doi.org/10.1007/s10661-014-4025-x

2. Wang, H.F. and Anderson, M.P. (1984), “Introduction to groundwater modeling. Finite difference and finite element
methods”, International Journal of Rock Mechanics and Mining Sciences & Geomechanics Abstracts, vol. 21, issue 4, 131.
https://doi.org/10.1016/0148-9062(84)90886-6

3. Vandenberg, J., Salzsauler, K. and Donald, S. (2016), Best Practices Checklist for Modelling Mine Waters— in: Drebenstedt,
C. and Paul, M. (ed.), IMWA 2016 — Mining Meets Water — Conflicts and Solutions, International Mine Water Association (IMWA),
Leipzig, Germany, pp. 1161-1169, available at: https://www.imwa.info/docs/imwa_2016/IMWA2016_Vandenberg_59.pdf (Accessed
10 February 2026).

4. Vianney, J.M., Hoth, N., Moro, K., Wardani, D.N.W. and Drebenstedt, C. ((2025), “Modeling of Water Inflow Zones in a
Swedish Open-Pit Mine with ModelMuse and MODFLOW®, Sustainability, vol. 17 (6), 2466, https://doi.org/10.3390/su17062466

5. Rapantova, N., Grmela, A., Voltek. D., Halir, J. and Michalek, B. (2007), “Ground Water Flow Modelling Applications in Min-
ing Hydrogeology”, Technical Communication, vol. 26, pp. 264-270. https:/doi.org/10.1007/s10230-007-0017-1

6. Chetveryk, M.S. and Bubnova, O.A. (2004), “Subsidence of the earth's surface during water lowering and flooding of the
territory of mining regions”, Naukovo-tekhnichnyy zbimyk KTU, vol. 86, pp. 31-36.

7. Mallo, S.J. (2011), “Mine dewatering: a veritable component in mine cost analysis in the development and mining of the
Lafia-Obi coal, Nigeria”, Continental Journal. Earth Sciences, vol. 6(2), pp. 10-17.

8. Hu, L., Zhang, M., Yang, Z., Fan, Y., Li, J., Wang, H. and Lubale, C. (2020), “Estimating dewatering in an underground mine
by using a 3D finite element model”, PLoS ONE, vol. 15(10), e0239682. https://doi.ora/10.1371/journal.pone.0239682

9. Liang, Z., Ren, T. and Ningho, W. (2017), “Groundwater impact of open cut coal mine and an assessment methodology: A
case study in NSW’, International Journal of Mining Science and Technology, vol. 27, pp. 861-866.
http://dx.doi.org/10.1016/j.ijmst.2017.07.008

10. Szczepinski, J. (2019), “The Significance of Groundwater Flow Modeling Study for Simulation of Opencast Mine
Dewatering, Flooding, and the Environmental Impact”, Water, vol. 11 (4), 848. https://doi.org/10.3390/w11040848

11. Kumar, R. and Yazdan, M.M.S. (2023), “Evaluating Preventive Measures for Flooding from Groundwater: A Case Study”,
Multidisciplinary Scientific Journal, vol. 6(1), pp. 1-16, https://doi.org/10.3390/j6010001

12. Venburg, L.G. (1979), “Dewatering of mines — a practical analysis”, Proceedings IMWA, International Mine Water Associa-
tion, San Francisco, USA, pp. 219-232.

13. Preene, M, Roberts, T.0.L. and Powrie, W. (2016), Groundwater control: design and practice, second edition, CIRIA, Lon-
don, UK.

14. Bubnova, O.A. (2012), “Saving water balance of disturbed areas surface mining”, Geo-Technical Mechanics, no.103,
pp. 45-54

15. Rozkowski, K., Zdechik, R. and Chudzil, W. (2021), “Open-Pit Mine Dewatering Based on Water Recirculation—Case
Study with Numerical Modelling”, Energies, vol. 14 (15), 4576. https://doi.org/10.3390/en14154576

16. Morton, K.L and Mererk, F.A. (1993), “A phased approach to mine dewatering’, International Jornal of Mine Water, vol.
12(1), pp. 27-33. https://doi.org/10.1007/BF02914796



https://doi.org/10.1007/s10661-014-4025-x
https://doi.org/10.1016/0148-9062(84)90886-6
https://doi.org/10.3390/su17062466
https://doi.org/10.1007/s10230-007-0017-1
https://doi.org/10.1371/journal.pone.0239682/
http://dx.doi.org/10.1016/j.ijmst.2017.07.008
https://doi.org/10.3390/w11040848
https://doi.org/10.3390/j6010001
https://doi.org/10.3390/en14154576
https://doi.org/10.1007/BF02914796

90 ISSN 3083-6271 (Print), ISSN 3083-628X (Online) Geo-Technical Mechanics. 2026. 1ss.177

17. Anatoly, N. and Rofikof, S. (2022), “Dewatering requirements assessment for the Central Kalimantan NCP open pit gold
mine”, Riset Geologi dan Pertambangan Indonesian Journal of Geology and Mining vol.32, no 2, pp. 119-133
https://doi.org/10.14203/risetgeotam2022.v32.1214

18. Beale, G., Milmo, P., Raynor, M., Price, M. and Donze, F.V. (2014), Guidelines for Evaluating Water in Pit Slope Stability, in
Beale, G. and Read, J. (ed.), CSIRO Publishing, Clayton Victoria, Australia.

19. Chetveryk, M.S., Babiy, K.V., Bubnova, O.A. and Grebennik, V.N. (2018), “Geomechanics of the “quarry - internal dump -
natural environment” system stability”, Geo-Technical Mechanics, no. 140, pp. 176-187. https://doi.org/10.15407/geotm2018.03.176

20. Romanenko, A.O. (2019), “Identification of factors and their parameters for assessing the stability of the sides of the
Gleiuvatsky quarry”, Up-to-date resource-and energy—saving technologies in mining industry, no. 1, pp. 28-38.

21. Tikhlivets, S., Evtekhov, V., Tikhlivets, S. and Urin A. (2022), “Influence of tectonic processes on the stability of ore massifs
of the Northern Iron Ore Region”, Journ. Geol. Geograph. Geoecology, vol. 41 (4), pp. 795-801.

22. Lozhnikov, O. (2020), “Applying of complex method for recourse-saving technological charts evaluation at the surface
mining of flooded titanium zirconium deposits”, Transactions of Kremenchuk Mykhailo Ostrohradskyi National University, vol. 2/2020
(121), pp. 97-103. https://doi.org/10.30929/1995-0519.2020.2.97-103

23. Nikiforova, N.A., Shustov, 0.0. and Stetsiuk, V.I. (2012), “New technologies of development of watersatured soft breeds”,
Bridges and tunnels: theory, research, practice, no. 2, pp. 45-49. https://doi.org/10.15802/bttrp2012/26108

24. Slobodyanyuk, V.K. and Turchyn, Yu.Yu. (2015), “Research on the impact of mining technology in the development of deep
horizons on the productivity of an ore quarry”, Visnyk Zhytomyrs'koho derzhavnoho tekhnolohichnoho universytetu. Seriya :
Tekhnichni nauky, no. 3, pp. 130-139

25. Sobko, B.Yu. and Loznikov, O.M. (2016), “Development of technological schemes for mining operations in the conditions of
the waterlogged Motronivsko-Annivskoe placer of titanium-zirconium ores”, Metallurgical and mining industry, no. 3, pp. 105-109

26. Sobko, B. and Lozhnikov, O. (2018), “Determination parameters of the mining haulage complex at the development of
flooded placer deposits by dredgers”, Transactions of Kremenchuk Mykhailo Ostrohradskyi National University, vol. 6, pp. 51-57.
https://doi.org/10.30929/1995-0519.2018.6.51-57

27. Sobko, B., Lozhnikov, O., Loznikov, O.M. and Kardash, V.(2020), Sposib rozrobky obvodnenykh tytanovykh rodovyshch
[Method for mining water-saturated titanium deposits], State Register of Patents of Ukraine, Kiev, UA, Pat. No. 122016.

28. Bondarenko, A.O. and Zapara, Ye.S. (2006), “To Ground Sands Liquid Contention and Submarine Deposits Rational
Mining Technology”, Science and innovation, vol. 2, issue 3. https://doi.org/10.15407/scin2.03.069

29. Symonenko, V.I., Bondarenko, A. O., Shevchenko, V.G. and Moroz, V.Yu. (2007), Sposib vidkrytoyi rozrobky obvodnenykh
osadochnykh rodovyshch [Method of open-pit mining of watered sedimentary deposits], State Register of Patents of Ukraine, Kiev,
UA, Pat. No. 27853.

30. Dryzhenko, A.Yu., Nikiforova, N.A. and Shustov, 0.0. (2011), Sposib vidkrytoyi rozrobky obvodnenykh rodovyshch
m'yakykh korysnykh kopalyn [Method of open-pit mining of watered soft mineral deposits], State Register of Patents of Ukraine, Kiev,
UA, Pat. No. 62264.

31. Yatsenko, V.G., Zaborovska, L.P., Zemskov, G.O., Lyzhachenko, N.M. and Nikolaevskiy, V.P. (2020), “Rational using of
raw materials during exploitation of the Zavalievsky graphite deposit’, Geochemistry of Technogenesis, vol. 3, pp. 5-15.
https://doi.org/10.15407/geotech2020.31.005

32. Parfenok, V., Zeleniuk, V., Bondarenko, M., Bersym, |., Bondar, M. and Dobrova, I. (2018), Povtorna heoloho-ekonomichna
otsinka zapasiv hrafitovykh rud dlya vyhotoviennya hrafitovoho kontsentratu, hranatovykh rud, prydatnykh yak abrazyvna syrovyna,
kal'tsyfiriv, charnokitiv, prydatnykh dlya vyrobnytstva shchebenyu ta butovoho kamenyu Zavallivs'koho rodovyshcha, pivdenno-
skhidna dilyanka v Hayvorons'komu rayoni Kirovohrads'koyi oblasti: zvit pro heolohichne vyvchennya nadr. Knyha 1 [Repeated
geological and economic assessment of reserves of graphite ores for the production of graphite concentrate, garnet ores suitable as
abrasive raw materials, calcifers, chamockites suitable for the production of crushed stone and rubble stone of the Zavallivka
deposit, southeastern section in the Gayvoronsky district of the Kirovograd region: report on geological study of the subsoil. Book 1],
LLC “GEO-KRATON", Kyiv, Ukraine.

IHHOBALIMHA CTPATEIS1 OCBOEHHS OBEBOAHEHWUX MOKNA[IB
Yemeepuk M.C,, babiti K.B,, bybHosa O.A., JlegueHko K.C., PromiHa .M.

AHoTauisa. B ymoBax CbOroAeHHsl BUMaHHS CTpaTEriYHUX KOPUCHUX KOManuH B YKpaiHi OOMEXEHO pisHUMU
thaktopamu. OgHum i3 Takux hakTopiB € HagMipHe 06BOAHEHHS Kap'epy abo 1oro nonepeaHst «Mokpa» KOHCepBallisl.
AHani3s nonepepHix AocnimxeHb NOKa3aB BiACYTHICTb AOCTATHbO OBIPYHTOBAHWX TEXHOMOTYHMX PillieHb O[O OCBOEHHS
TaKVX POZOBWLL, CKNaAeHUX MiLlHMMKM nopoaamu. Tomy ans poaoBuLL, siki HaaTo 06BOAHEHI ab0 MonepeaHLO 3aToNNEH,
aKTyanbHUM € BUWPILLEHHS MWUTaHHS e(PEKTUBHOIO MOBOKEHHS 3 KAap'EPHOK BOAOK. Y CTaTTi Haronowyetbcst npo
3aKoHoZaBYy 3a00POHY NPAMOro CKUOAHHS Kap'€PHIX BOA Y MOBEPXHEBI BOAHI 06’eKTW Ta Ha penbed) MiCLIEBOCTI.

MeToto poboTn € 06rpyHTYBaHHS CTpaTerii Ta TEXHONMOTYHMX PilleHb WOAO YaCTKOBOMO OCYLIEHHS Kap'epy Ans
MoAanbLLUOro BiOHOBMEHHS! MOTO MPOMMCIIOBOI po3polbku. [MokasaHo, WO 3a YMOBM BiACYTHOCTI BiNbHUX €MHOCTEMN
[OCTaTHLOI EMHOCTI ANS BiACTOIOBAHHA Kap'€pHUX BOA Mepend iX CKMAaHHAM, AN OCYLIEHHS POAOBMLA HEobXigHO
CTBOPIOBATM HOBI EMHOCTI. 3anpOnoHOBaHO NS Kap'epiB OKpyrnoi hopmu popmyBaTi BOOBIACTIMHMKM Ha 6opTax, a
QNS BUTSTHYTUX Kap'epiB — Ha AHi, LWASXOM CrOpyMKeHHS Aambu, WO NOAinUTb AHO Ha EMHICTb Ans 36opy Ta
BiACTOIOBaHHS Kap'e€pHUX BOA Ta BiNbHY AiNAHKY AN NOLANbLUOTrO PO3BUTKY TFipHUYMX pobiT. [ns CTBOpEHHS
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BOAOBIACTINHMKIB Ha OopTax kap'epiB MPOMOHYETbCA MOABOKBATM abo NOTPOKBATM YCTyNM 3 METOK (HOPMyBaHHS
BinbLuoi poboyoi Nnowaaky, Npy LIbOMy cami EMHOCTI HEODXiAHO ekpaHyBaTyh 4ns 3anobiraHHs GinbTpaLii BoAW B MacvB
ripcbkux nopig. [ns CTBOpPEHHs €MHOCTI Ha [Hi Kap'epy B YMOBax WOro 3aTOMMeHHs 3anponoHOBaHO po3paxysaTtu
HeobXigHy BUCOTY fambu, sky AOUINbHO opMmyBaTH 3 NOPIA PO3KPUTTS Y MiCLi, O He NPU3BOANUTMME A0 KOHCEpBaLji
3anaciB KOpucHOI konanuuu. Mpu LUboMy HeoOXigHO BpaxoByBaTW He NULIE HaKonuuyeHi 06’'emu BOAM, @ M MOTOYHI
BOAOMPUMNIINBN.

3a 3anponoHOBaHOK0 CTpaTEriel OCBOEHHS 0OBOAHEHNX POAOBULY PO3POBNEHO TEXHOMONIYHI PilleHHS ANs YMOB
kap’epy 3aBansniBCcbKOro rpaditoBoro pogoBuMLLa, AHO SKOro 3aTonneHo. 3anponoHOBaHI pilLeHHs A03BOMNSATL AOAATKOBO
BUNYyYuTV 40 3,5 MITH. M3 rpadhiToBKX pya, WO CTaHOBUTL Bnnabko 462 Tuc. M2 rpadity.

3a iHHOBAL|NHOI0 CTPATEriE MOXHa 0BrPYHTYBATI TEXHOMONIYHI PiLUEHHS AN1S iHWKX 3aTONNeHNX abo 06BOAHEHMX
pOLOBULL.
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