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Zarmitan gold zone was operated by the “Zarmitan” underground mine. The
reserves of the deposit were opened by two vertical shafts “Main” and “Auxiliary” to
the horizon of 720 m.

Underground mining started in 1989. The surface of the mine is equipped with
appropriate infrastructure.

On the Eastern flange of the deposit, from the surface to the horizon of 600m, an
exploration shaft of mine No.10 was passed.

Part of the reserves was worked out by quarries [1].

In 2005, the institute “Uzbek Scientific-Research and Project Institute of
Geotechnology” completed a working project “Construction of an inclined transport
exit (NTS) to open reserves of a 780m horizon in the central part of the ZZZ” and
carry out repair and restoration work in the existing vertical shafts “Main” and
“Auxiliary” without stopping ore mining. The NTS is designed to deliver 650
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thousand tons of ore per year by underground dump trucks. Trunk cross-section: in
draft — 19,5 m?, in the light — 17,6 m?, slope — 8°.

In 2009 — 2010, a feasibility study was developed for the “Construction of a
mining complex based on the ZZZ deposits”, which includes the Gujumsay mine
[2-4]. In 2010, a working project was developed for the “Exploration and development
of the reserves of the eastern flank of the ZZZ using the shaft of mine No.10 of the
Zarmitan mine”.

In 2010 — 2019, working projects were developed “Opening and mining of
reserves below the mountains. +780 m to the central and eastern flank of the ZZZ”.

Similar work projects have been completed for the western flank of the deposit
being developed by the Guzhumsai underground mine.

In addition, a number of scientific and research works have been carried out
aimed at improving the applied development systems, introducing technologies with
backfilling of the worked-out space, studies to reduce losses and impoverishment of
ore at existing mines.

Exploration deposits of the Zarmitan gold ore zone (ZZZ) were carried out in
two versions:

Option A — opening with a vertical shaft: The vertical shaft is equipped with a
cage hoist 2T-4x2,3 (MPB 5-2-2) with a 630-kW electric motor, which provides
operations for lifting and lowering people and goods from lower horizons.

Deposits with a vertical step of 60 m are divided into working horizons, opened
by crosscuts and haulage drifts. The workings of the upper horizon are used as
ventilation for the subsequent horizon.

Haulage of the rock mass along drifts and crosscuts to the near-shaft yard is
carried out by electric locomotives 4KR-600, 7KR-600, 10KR-600 and 12KR-600.

Option B - with an inclined transport exit (NTS):

When opening from the NTS, every 60 m vertically, there are runs to the
horizons and loop loading stations. Loop loading stations for ore and rock descents are
built in each horizon.

To ore passes equipped with VDPU4-TM type ejectors (capacity 800-900t/h)
from stopes and preparatory faces along horizontal mine workings by ST 710 loading
and hauling machines with a lifting capacity of 6,5t.

Further, with reloading, the rock mass is transported by underground dump
trucks MT431V (EJC — 530) with a carrying capacity of 28 (25) tons along an inclined
transport shaft (exit) 5-G (1-Z) to the surface.

Delivery of materials and transportation of people through mine workings in
underground mines is carried out:
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- along the “Auxiliary” shaft - in cargo — human cages 1NV3.1 with a carrying
capacity of 7.0 tons and a capacity of 18 people;

- along an inclined transport shaft (exit) and horizontal workings - in self-
propelled vehicles with a diesel engine of the 1VOM-A, DZ, VV and VLG types for
the transportation of various cargoes, fuel, explosives and people, respectively.

Improving the stripping scheme is aimed at achieving the highest possible
productivity of mines through the use of high-performance equipment [5-9].

For the development of ore veins up to 2 m thick, the system with blasthole
breaking and ore storage is considered as the most optimal one (see Fig. 1).

Preparation of blocks for breaking in the system of development with ore
stockpiling consists in carrying out a transport ore or field drift, loading ort-arrivals,
block ore and field rises on the flanks, driving drifts by scraping, outlet funnels and
vents.

1,2 — orts of races; 3 — loading and hauling machine; 4 — block rising
Fig. 1. Mining system with blasthole breaking and ore storage

Ore bodies with a thickness of more than 2m are mined by a system of mining
with sublevel ore breaking, with the addition to the design of traditional schemes,
sectional ramps (see Fig. 2). The cross-section of preparatory-cut workings was
increased up to 9,8 m2,

The preparation of blocks for a clearing excavation consists in carrying out field
transport and delivery drifts with an unloading chamber, ore passes, loading ords and
a material and running riser. The driving of rising workings, depending on the
conditions of development, is carried out both in the field and in the ore. The height of
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the sublevels is 10-12 m, determined taking into account the possible curvature of
wells during their drilling [10-12].

Walkers from rising workings pass through every 10-12 m to access sublevel
drifts.

The working parameters, bottom design, height and length of blocks are formed
typical of the mining system with ore stockpiling. Ore breaking - borehole. A set of fan
wells are located in a vertical plane and are drilled from sublevel drifts. Broken ore is
collected in a trench cutting at the delivery horizon and is delivered with a loading-
dump machine to a block ore pass, through which it enters the haulage horizon [13].

In the mining systems used to mine single or distant ore bodies, ore preparation
has been adopted. And the preparation of ore bodies parallel in plan was carried out
according to the scheme: - field drift with orts.

A-A cc

1 — delivery drift; 2 — trench drift; 3 — break-in of the riser with drilling
sublevels; 4 — block rising; 5 — camera borders; 6 — interfloor pillar (ceiling);
7 —collapsed rock; 8 —spiral ramp, which served as haulage for the upper horizon;
9 — inter-chamber rear sight; 10 — ore pass; 11 — drilling underground drifts;
12 — blast holes; 13-loading bays

Fig. 2. Underground braking system using portable equipment

All workings are passed basically without fastening.

Driving of haulage and other horizontal workings is carried out using self-
propelled equipment, instead of rock drills, manual rock drills, scrapers and rock
loading machines on rails [14].
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The driving of raised workings is carried out both by conventional and
mechanized methods using the KPV-4 tunneling complex without fastening.

The specific volume of preparatory and threaded workings per 1000 tons of
operational reserves is:

- in the development system with small-hole breaking and ore storage 70-100m?,
including preparatory — 30-45m3, rifled — 40-55m3;

- in development systems from sublevel drifts 70-80m?, including preparatory —
20-25 m3, threaded — 50-55 m3.

Hole drilling in the development system with small-hole breaking and ore
storage is carried out with telescopic perforators. Ore was loaded into trolleys by a
PPN-1S loading machine.

At present, loading and delivery of ore to concentration units is carried out by
loading and hauling machines.

A self-propelled drilling machine is used instead of the NKR-100m rig to drill
wells in the development system from sublevel drifts.

The operational loss of ore consists of ore lost at the contacts of the ore body
with rock, broken ore lost during tapping and reserves left in natural ore pillars. The
reasons for the dilution of ore are the ingress of waste rocks and substandard ores
during ore breaking and tapping. At the same time, their planned values on average for
the field are: losses at the level of 5% and impoverishment - up to 20%.
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