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The paper presents results of quantitative estimations of gas bearing capacity and gas dynamic behaviour of
shaly-carbonate and salt rock units along the geologic profile of the Starobinsky potash field between the III
and IV potash horizons. Underground experimental studies of the gas bearing capacity and gas dynamic
behaviour of the shaly-carbonate and salt unit rocks were conducted in the slopes opening the IV potash
horizons in the mine field of the mine of the Second Mining Department of Belaruskali, JSC. The underground
experimental research procedure provided for quantitative estimation of the following indicators: nonassociated
gas bearing capacity, initial gas emission rate and gas pressure of rocks in the 12th, 10th and 8th shaly-
carbonate units, as well as the 11th and 9th salt units.

Based on the underground experimental research data, a quantitative estimation of the gas bearing capacity
and gas dynamic behaviour of rocks in the 12th, 10th and 8th shaly-carbonate units as well as the 11th and 9th
salt units was performed.

Identified were the most gas-bearing beds of rocks in the shaly-carbonate and salt rock units, as well as the
pattern of changes in the gas bearing capacity and gas dynamic behaviour of rocks in the geologic profile
between the III and IV potash horizons.

IpuBefeHbl  pe3yJsbTaTbl  UCCIEOBAaHUNA  KOJIMYECTBEHHOHM  OLIEHKM  IOKasaTeslell  Ta3oHOCHOCTH U
ra3oflvHaMU4YeCKUX XapaKTePHCTUK IIOPOA TJIMHUCTO-KApOOHATHBIX U COJIAHBIX IadYeK, pPAacCIOJIOXKEHHBIX IO
reoJIornyeckoMy paspe3y CTapoOMHCKOrO MeCTOPOXOEHHA KaIUUHBIX coyiell Mexay III u IV kanuiiHbIMU
ropusoHTaMu. IIlaxTHbIe SKCepUuMeHTaIbHbIe CCIeJOBaHUA Ta30HOCHOCTU M Ta30AMHAMUYECKUX XapaKTepUCTUK
MOPOA TJIMHUCTO-KapOOHATHBIX M COJIAHBIX IaYeK NPOBOJWINCH BO BCKPBHIBAIOIMX IV KaJMIHBIN TOPU30HT
YKJIOHAX Ha LIAXTHOM IIoJie pyJaHUKa Broporo pynoynpassienus OAO «Beiapychkaiuii». MeTOOUKONM IaXTHBIX
9KCIIepUMEHTAIBHBIX HCCJIEJOBAaHUI IIpelyCMaTpUBaach KOJMYECTBEHHAs OLleHKA CJIEAYIOIIUX IIOKa3aTesier:
ra3oHOCHOCTH IO CBOOOJHBIM ras3aM, HadaJIbHOW CKOPOCTH Tra3oBblAeJIeHUs U JaBjeHHs CBOOOJHBIX ra3oB B
nopogax 12, 10, 8-i1 riMHUCTO-KapOOHATHBIX MaveK, a Takxe 11-i1 u 9-i1 COJIHBIX MaveK.

Ha ocHOBaHMU pe3ysbTaTOB INAXTHBIX 3KCIEPUMEHTAJIbHBIX MCCJIEIOBAHUI JaHa KOJIMYeCTBEHHAs OLieHKa
MoKasaresiefl Ta30HOCHOCTU M Ta3oAMHAMMYeCKMX XapakTepucTuK nopox 12, 10, 8-i1 riamHuCTO-KapOOHATHBIX
u 11, 9-#1 COJIAHBIX MaYex.

VYcraHoByleHB HauboJiee Ta30HOCHBIE CJIOM MOPOA TIJIMHMCTO-KapOOHATHBIX U COJIAHBIX Iadyek, a Takke
3aKOHOMEPHOCTH M3MeHeHHsA Fa30HOCHOCTU U ra3ofMHaMUYecKHX XapaKTepUCTUK MOpOJ MO IeoJIorniyecKoMy
paspesy Mmexny III u IV KaJuiHBIME TOPU30HTaMU.
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Introduction

Currently, beside the rocks in the I and III
potash horizons, the rocks in the 12th shaly-
carbonate unit are considered hazardous by gas
dynamic phenomena at Belaruskali potash mines
[1-15]. During the driving of slopes that open the
IV potash horizon, in addition to the 12th shaly-
carbonate rock unit, intersected will be the 10th
and 8th units, their geologic profile very similar to
that of the 12th shaly-carbonate unit. The geologic
profile of the shaly-carbonate rock units in the
Starobinsky potash field conditions features a thin
alternation of shale interbeds and dolomite-
calcareous shales, non-layered and slightly layered
rocks, sandstone and siltstone beds, rock salt beds
that serve as some sort of gas-tight screens in the
unit upper part, and organic matter in the rocks
(up to 1 %) in the unit rocks. All these geologic
profile features of the shaly-carbonate units enable
us to provide for the nonassociated gas formation
in the rock strata and, thus, the formation of near-
contact and focal accumulations of the
nonassociated gases. The latter may serve as seats
of the gas dynamic phenomena during mining
operations, i.e. the driving of opening slopes. The
rocks of the 11th, 9th and 7th salt units contain
beds and interbeds of non-salt rocks, halopelite, its
thickness varying from a fraction of a millimetre to
tens of centimetres. As evidenced in the practice of
potash mining, these halopelite beds and interbeds
may be associated with the near-contact
accumulations of the nonassociated gas that may
also serve as seats of the gas dynamic phenomena,
such as a sudden rock burst (failure) of the roof
(soil) of the mine workings accompanied by gas
emissions. Years-long mining practice in formations
with gas dynamic hazards has proved that only an
in-depth study of the gas bearing capacity and gas
dynamic behaviour of the shaly-carbonate and salt
rocks will wunderpin safe working driving
procedures in the gas-bearing rock [16-47].

To ensure safety of the mining operations,
temporary recommendations were elaborated for
safe mining during driving of opening slopes in the
12th, 10th and 8th shaly-carbonate rock units and
the 11th, 9th and 7th salt rock units at the opening
of the IV potash horizon in the mine field of the
mine of the Second Mining Department (2nd MD)
of Belaruskali. The recommendations included the
parameters of the preventive gas-drainage drilling
and drilling/blasting operations for torpedoing and
gas-draining of the marginal area of slopes at the

appearance of the gas dynamic phenomena
precursors, as well as guidelines on the monitoring
of warning signs and precursors of the gas dynamic
phenomena. In addition, certain scientific support
at driving of opening slopes is provided for, which
consists in researching the gas bearing capacity and
gas dynamic behaviour of the rocks in the 12th,
10th and 8th shaly-marl horizons and the 11th, 9th
and 7th salt horizons for the timely adjustment and
refinement of procedures to ensure a safe driving
of slopes that open the IV potash horizon in the
mine field of the 2nd MD mine.

Geologic Profile of the 12th, 10"
and 8th Shaly-Carbonate Rock Units
and the 11th, 9th And 7th Salt Rock Units

The geologic profile of the rock strata
separating the III and IV potash horizons at the
opening slope driving area is shown in Figure (a)
[48-50]. The data in the Figure shows the
thickness of the 12th, 10th and 8th shaly-
carbonate rock units is 22.7, 19.4 and 32.1 m,
respectively, while the thickness of the 11th,
9th and 7th salt rock units is 28.2, 44.6 and
28.5 m, respectively. Within the Starobinsky
potash field, the 12th shaly-carbonate unit was
opened by wells located mainly in the field’s west
and edge marginal parts.

A distinctive feature of the rock unit consists
in its great thickness with a regular gradual
change. The maximum thickness (45.73-46.02 m)
is observed in the unit’s north and north-east of
the Starobinsky field. In the south and south-west,
there is a gradual decrease in thickness: first to
35.60-38.90 m, then to 28.0-33.41 m, finally, in
the field’s western periphery, and in the southern
half of the central area its thickness goes as low as
23.95-25.0 m. The unit’s minimum thickness
(20.95 m) is in the south of the western periphery
and in the south of the main area. Therefore, from
the north-east to the south-west, the unit’s
thickness is reduced by half, going down from
45.78-46.02 m to 20.95 m.

Normally, the geologic profile of the 12th
shaly-carbonate rock unit features four beds. The
unit is distinct in thick sandstone interbeds at the
base of some beds, as well as an overall increase
in sandy and silty fractions in the terrigenous rock
composition. The first (lower) bed has an average
thickness of 4.0-5.0 m. A slightly increased
thickness (7.5-6.0 m) is observed in the north and
north-east of the field. The first bed features a
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reduced thickness (2.0-3.5 m) in the south and
south-east of the field. The lower part of the first
bed is composed of alternating thin beds (from
several mm to 2-3 cm) of dolomite marl and shale
of varying carbonate contents. There are one
millimetre-thick interbeds of yellowish-grey
siltstone, and carbonate-anhydrite and pelitic-
anhydrite rocks. The upper part of the first bed is
composed of dark grey marl that is dense and
indistinctly layered with sandstone interbeds.

The second bed differs from the first one by
the presence (in its lower part) of a sandstone bed
with a thickness between 1.5 and 6.0 m. The
thickness of the sandstone bed, as well as the total
thickness of the bed, increases from the south to
the north. The sandstone has a yellowish or
brownish-grey colour, is fine- and small-grained,
with inclusions of coarse grains of quartz-
feldspathic composition. The sandstone’s texture is
layered, cemented by halite. The upper half of the
bed features multiple pockets of anhydrite. Mottled
clay passing in interbeds into dolomite marl is
above the sandstone bed. Anhydrite interbeds of up
to several centimetres thick are found occasionally.
The unit ends up with shaly-marl rocks with
interbeds of rock salt and occasional interbeds of
anhydrite. The second bed thickness varies between
5.6-7.0 m in the field’s south-east and west and
11.0-15.2 m in the field’s north.

The third bed at its base also has a sandstone
bed that passes into siltstone in the field’s western
periphery and the north. The bed’s thickness is
0.4 m in the field’s west, 1.7-2.2 m in the south
and south-east, and 6.2 m in the north. The
sandstone has a pinkish-grey and grey colour, and
is cemented by halite. Above the sandstone there
is a shale/dolomite marl alternation area. The
shale beds are 1 mm to 10 cm thick, the thickness
of marl is 1 mm to 20 cm. The shale is
occasionally sandy. In the upper part of the bed,
the shale passes into shaly-marl, which is
indistinctly layered and occasionally silty. There
are sporadic beds of siltstone (up to 2 cm thick),
and less frequent beds of anhydrite (up to 0.5 cm
thick). The third bed ends up with a bed of rock
salt with a thickness of 2.0-3.6 m. There is no rock
salt bed in the field’s western periphery. The third
bed’s thickness also changes sharply: in the
southern and western periphery of the field, the
thickness is 7.2-9.6 m, while in the north and
north-east, it amounts to 14.6-17.0 m. The
decrease in thickness in the third bed is mainly
due to its non-salt section and partly owing to the

absence of a rock salt bed in the bed’s roof in the
field’s western periphery only.

Upper and lower parts composed of different
rock types can be identified in the unit’s fourth
(upper) bed in the field’s northern and western
periphery only, which is not feasible for the field’s
south. The description of the latter, therefore, only
includes silty shale with rock salt interbeds. In the
northern and western periphery of the field, these
shales compose the fourth bed’s upper part, while in
the lower part there are interbeds of dolomite-
anhydrite rock and sandstone interbeds. The
thickness of the top bed varies between 2.7-3.0 m in
the field’s south-east and 3.2-7.6 m in the south and
west. In the north and north-east, the thickness of
the unit’s fourth layer increases to 7.9-12.0 m.

In general, the change in each bed’s thickness
in the rock unit is subject to a general pattern of
its increase from the south-west to the north-east.
The thickness changes in the 12th shaly-carbonate
unit owing to the change in the thickness of each
bed, while the number of beds in the unit remains
the same over its entire spread.

The 10th and 8th shaly-carbonate units down
the geologic profile were opened by a limited
number of wells located in the western half of the
field and its marginal northern and southern parts.
Over the whole area (except for the south-east),
the thickness of the 10th shaly-carbonate unit
remains more or less constant, amounting to
19.4-23.7 m, and only in the south-east it
increases to 27.5-30.3 m, while in the south-west
(well No. 142) it decreases to 17.0 m. There are
three beds in the structure of the 10th and 8th
shaly-carbonate units, so these units, just as the
12th wunit, are classified as complex ones,
according to their geologic profile. Normally, the
lower part of the first bed of these rock units is
composed of shales alternating with dolomite-
calcareous mudrocks, and forms approximately
40-50 % of the total bed thickness. Above are non-
layered and slightly layered shaly-marl rocks, their
thickness amounting to 30-40 % of the total bed
thickness. Typically, sandstone and siltstone beds
adjoin the top of these rocks. The bed’s uppermost
part (10-15 % of the total thickness) is composed
of the rocks with a high content of calcium
sulphate, dolomite and calcite. In general, the
rock in the lower part has a layered structure. The
upper parts of the beds are composed of shaly-
marl rocks, almost non-layered or slightly layered,
with only a few interbeds of argillaceous
calcareous dolomite, dolomite calcareous marls
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Fig. Potash horizons III and IV: a is the geologic profile of the rock thickness separating the III and IV potash

horizons in the section of driving opening slopes in the mine field of the 2nd MD mine: 7 is rock salt; 2 is shale/

marl alternation; 3 shows sandstones; b is the gas bearing capacity of rocks and initial gas emission rate in wells
through the rock strata section between the III and IV potash horizons

and shales. The upper parts of the shaly-carbonate
units feature a more homogeneous composition.

The first (lower) bed of the unit in the
western periphery part is 8.7-10.0 m thick. In the
field’s north, north-east and centre, the thickness
of the first bed is 6.7-8.4 m, while in the east it
decreases to 3.2 m. The lower part of the first bed
with a thickness of 3-5 m is composed of shales of
dark grey colour tending to green, and interbeds
of carbonate-anhydrite rocks.

According to data of well No. 396, the
thickness of the 10th shaly-carbonate unit is 19.4
m. The unit is represented by alternating massive
shale of dark grey, greenish-grey and greyish-
brown colours. Interbeds of small-grained
sandstone are identified at intervals of 60.6-60.8
m and 66.9-67.2 m. The thickness of the 8th
shaly-carbonate unit is 32.10 m; the unit is

composed of alternating interbeds of massive
shale of dark grey and greyish-brown colours
with interbeds of greenish-grey marl. Fine-
grained sandstone interbeds are identified at
intervals of 120.55-120.59 m, 143.20-143.40 m,
and 144.55-144.90 m.

The 11th, 9th and 7th salt units are mainly
represented by the rock salt containing beds and
interbeds of non-salt rocks — halopelites, their
thickness varying between a fraction of a
millimetre to 0.15 m. As such, the 11th salt unit
with a thickness of 28.20 m is represented by the
rock salt of light grey to dark grey colours. The
dark grey colour of the rock salt is due to the
admixed shale material. The rock salt has a
medium- and coarse-crystalline texture. Dark
grey shale interbeds of a thickness ranging
between a few millimetres and 0.10 m can be
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found across the entire thickness of the unit.
The underlying 9th salt unit with a thickness of
44.60 m is represented by alternating interbeds
of medium- and coarse-crystalline rock salts of
grey and dark grey colours. In the second half of
the thickness interval, there are interbeds of
finely-crystalline rock salts of the yellowish-
greyish colour. The dark grey shale interbeds
with a thickness ranging between several
millimetres and 0.15 m are found across the
entire thickness of the 9th unit. The upper part of
the 7th salt unit with a thickness of 5.83 m is
represented by the grey rock salt with dark grey
shale interbeds. The presence of shale beds and
interbeds with a thickness up to 0.15 m in the
rocks of the salt units indicates possible near-
contact accumulations of nonassociated gases.

Study Procedure of Gas Bearing Capacity
and Gas Dynamic Behaviour of Rocks

of the 12th, 10th and 8th Shaly-Carbonate
Units and the 11th, 9th and 7th Salt Units

The gas bearing capacity of the underlying
rock salt of the 12th, 10th and 8th shaly-
carbonate units and the 11th, 9th and 7th salt
units was studied by sampling and performance
measurements of the gas emitted from research
wells [51, 52]. During the driving of the slopes
that open the IV potash horizons, the wells were
drilled by intervals into the floor, perpendicular
to the bedding. The drilling interval was 1.0 m.
The drilling assembly was then removed
followed by the well sealing at 0.5 m off the
bottom. The gas released from the walls and
bottom of the sealed part of the borehole goes
into a gas outlet connected to DPI-740 digital
portable precision pressure indicator designed
for laboratory and field applications. The
barometer’s high accuracy and repeatability
ensure its application as a reference pressure
gauge or absolute pressure indicator, if
necessary.

DPI-740 determines the initial gas emission
rate in the well by the pressure created by the gas
passing through the calibrated capillary aperture,
as well as the gas pressure increment in the well
within 30 seconds after it is sealed, i.e. the initial
gas pressure. Gas bearing performance is
determined based on this reading, using pre-
plotted dependency graphs of X = f{P,), where X
is the rock gas bearing capacity, m®/ m? P, is the
initial gas pressure [21].

Results of Experimental Studies

of Gas Bearing Capacity and Gas
Dynamic Behaviour of Rocks During
Interval Driving of Opening Slopes
at the Mine Field of the 2nd MD Mine

During the driving of the transport conveyor
and ventilation slopes that open the IV potash
horizon in the mine field of the 2MD mine,
14 wells were drilled to determine the gas bearing
capacity and gas dynamic behaviour of the rocks
of the underlying rock salt bed and the 12th shaly-
carbonate unit, as well as five sets of three wells
in each to study the rock gas bearing capacity of
the 10th and 8th shaly-carbonate units and the
11th and 9th salt units. A total of 29 research
wells were drilled in scientific support of the
opening slope driving. The value distribution of
the nonassociated gas and initial gas emission
rates in the research wells through the geologic
profile of the rock thickness between the III and
IV potash horizons in the mine field of the
2nd MD mine is shown in Figure, b. The Figure
shows that in the depth interval of 0.5-1.0 m,
the gas bearing capacity was 0.54 m?/m>. At this
drilling depth there is a contact between a bed of
the underlying rock salt and the 12th shaly-
carbonate unit. The initial nonassociated gas
emission rate in this depth range was 0.62 1/min,
while the nonassociated gas pressure at this depth
amounted to 0.196 MPa.

At a depth of 1.5 m, which corresponds to a
sealing depth of 1.0-1.5 m, the bedrock gas
bearing capacity was 2.44 m®/m?3, while the
initial gas emission rate was 1.33 1/min, and the
nonassociated gas pressure in the bedrock mass
was 0.23 MPa. At this drilling depth there is a
fourth (upper) bed of the 12th shaly-carbonate
unit with a thickness of 6.1 m, represented by
an alternation of dark grey marl and indistinctly
layered, dense dark grey shale. The open
porosity of rocks in this bed of the 12th shaly-
carbonate unit varies between 5.6 and 11.0 %
with an average value of 8 %. In this rock bed,
the experimental works in the research wells
proved the high probability of identifying
the nonassociated gas accumulations. Further
drilling and studies of the gas bearing capacity
and gas dynamic behaviour of the rocks showed
that down through the geologic profile, the gas
bearing capacity of the rocks in the 12th shaly-
carbonate unit did not exceed 0.21 m3/m3, the
initial gas emission rate was no larger than
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0.16 1/min, and the maximum nonassociated gas
pressure was 0.19 MPa.

In the rocks of the 11th salt unit, the
nonassociated gas bearing capacity ranged
between 0.1 and 0.29 m®/m?®, and the initial gas
emission rate varied between 0.05 and 0.33 1/min.
The maximum values of the gas bearing capacity
(0.29 m®/m® and initial gas emission rate
(0.33 1/min) were observed in the middle beds of
the 11th salt unit and related to halopelite interbeds.
The nonassociated gas pressure in the rock mass of
the 11th salt unit does not exceed 0.192 MPa.

In the geologic profile of the 10th shaly-
carbonate unit, the gas bearing capacity and gas
dynamic behaviour of the rocks vary non-
uniformly: the nonassociated gas bearing
capacity varies between 0.10 and 0.25 m3/m?,
the initial rate of the nonassociated gas emission
ranges between 0.03 and 0.41 l/min, while the
nonassociated gas pressure in the rock mass
does not exceed 0.192 MPa. The most gas
bearing rocks are those occurring in the interval
of 4.0-5.0 m from the roof of the 10th shaly-
carbonate unit. Within this interval of the unit’s
geologic profile, the nonassociated gas bearing
capacity varies between 0.21 and 0.25 m3/m>.
The maximum values of the initial gas emission
rate and nonassociated gas pressure in the rock
mass of the 10th shaly-carbonate unit are
limited to the same interval.

The experimental studies of the gas bearing
capacity and gas dynamic behaviour of the rocks
in the 9th salt unit showed that the rocks are
slightly gassy, their nonassociated gas bearing
capacity varies between 0.1 and 0.18 m3/m?3,
while the initial rate of the nonassociated gas
emission ranges between 0.03 and 0.15 1/min. The
nonassociated gas pressure in the rock mass of the
9th salt unit does not exceed 0.19 MPa.

The nonassociated gas bearing capacity of the
rocks in the 8th shale-carbonate unit varies
between 0.10 and 0.14 m?/m?®. The initial rate of
the nonassociated gas emissions falls within the
range between 0.03 and 0.13 1/min. The
nonassociated gas pressure in the rock mass does
not exceed 0.19 MPa. No near-contact
nonassociated gas accumulations were detected at
the contact between the 9th salt unit and the 8th
shaly-carbonate unit. The rock’s gas bearing
capacity in the 8th shaly-carbonate unit at the
contact with the 9th salt unit is much lower than
that by the nonassociated gas in the rocks of the
12th shaly-carbonate unit, that is 10 times more

hazardous due to the gas dynamic phenomena in
the mine field of the 2nd MD mine.

The study results of the gas bearing capacity
and gas dynamic behaviour of the rocks during
driving of slopes that open the IV potash horizon
in the mine field of the 2nd MD mine show that
the most gas-bearing rocks are those of the fourth
(upper) bed with a thickness of 6.1 m, pertaining
to the 12th shaly-carbonate unit, which is
classified as hazardous by the gas dynamic
phenomena. In this bed of the 12th shaly-
carbonate unit rocks, there is a high likelihood of
the nonassociated gas accumulations that under
certain mining conditions may be the seats of the
gas dynamic phenomena.

Based on the study results of the gas bearing
capacity and gas dynamic behaviour of the rocks
of the salt and shaly-carbonate units, to ensure the
safety of mining operations, an operating
procedure has been developed for driving the
opening slopes of the 12th, 10th and 8th shaly-
carbonate units and the 11th, 9th and 7th salt
units at the opening of the IV potash horizon in
the mine field of the 2nd MD mine of Belaruskali.
The procedure included the application of special
modes of the slope driving involving prevention
methods of the gas dynamic phenomena
depending on geological conditions of driving:
normal driving mode in the underlying rock salt;
mode of the inclined face opening of the 12th,
10th and 8th shaly-marl horizons; mode of the
inclined intersection of the 12th, 10th and 8th
shaly-marl horizons; mode of driving along the
11th, 9th and 7th salt horizons; mode of the
intersecting zones hazardous due to the gas
dynamic phenomena, when precursors thereof
appear [53, 54]. Special slope driving modes
subject to geological conditions provide for the
inclined face drilling of exploration and gas
drainage boreholes, preventive gas drainage
drilling, drilling and blasting operations for
torpedoing and gas-draining of the marginal area of
slopes at the appearance of the gas dynamic
phenomena precursors, as well as the guidelines on
the monitoring of warning signs and precursors of
the gas dynamic phenomena.

Conclusions

The following conclusions can be drawn
based on the data of the experimental studies of
the nonassociated gas bearing capacity and gas
dynamic behaviour of shaly-carbonate and salt
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rocks of the strata separating the IIT and IV potash
horizons in the slopes opening the IV potash
horizon at the mine field of the 2nd MD mine:

1. The most gas bearing rocks are those
pertaining to the fourth (upper) bed of the 12th
shaly-carbonate unit. Within this bed of shaly-
carbonate rocks, the nonassociated gas bearing
capacity varies between 1.33 and 2.44 m?/m?
which is 12-20 times higher than that in other beds
of the 12th shaly-carbonate unit located down
through the geologic profile. The maximum initial
gas emission rates that are 5-8 times higher than the
initial gas emission rate of other rocks in the 12th
shaly-carbonate unit located down through the
geologic profile, is also limited to this bed.

2. The nonassociated gas bearing capacity and
gas dynamic behaviour of the rocks in the 10th and
8th shaly-marl units are significantly lower than the
corresponding values of the 12th shaly-carbonate
unit. The nonassociated gas bearing capacity of the
rocks in the 10th and 8th shaly-carbonate units
ranges between 0.10 and 0.25 m?/m? The initial
nonassociated gas emission rate falls within 0.03
and 0.41 1/min. The nonassociated gas pressure in
the mass does not exceed 0.192 MPa.

3. In the rocks of the 11th and 9th salt units,
the nonassociated gas bearing capacity varies
between 0.1 and 0.29 m®/m?, while the initial gas
emission rate ranges between 0.03 and 0.33 1/min.
The maximum values of the gas bearing capacity
(0.29 m*/m® and the initial gas emission rate
(0.33 I/min) are limited to halopelite interbeds.
The nonassociated gas pressure in the rocks of the
11th and 9th salt units does not exceed 0.192 MPa.

4. Based on the data of the gas bearing capacity
and gas dynamic behaviour studies of the rocks in the
salt and shaly-carbonate units, to ensure the safety of
mining operations, an operating procedure has been
developed for driving the opening slopes of the 12th,
10th and 8th shaly-carbonate units and 11th, 9th and
7th salt units at the opening of the IV potash horizon
in the mine field of the 2nd MD mine of Belaruskali.
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