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Abstract. The coal seam roof aquifer often enters the mine as a water-filled source
during coal mining. In this paper, the hydrogeological parameters of the aquifer in the
Taran Gale coal mine were determined by various methods, which provides a basis for
the prevention of mine water damage and the design of coal mine drainage system.

1. Introduction

The Taran Gale Mine Field is located at the northwestern edge of the Dongsheng Coalfield and belongs
to the Yashitugou-Taoli Temple Sea Subsystem in the Molin River-Saline Sea Stream Flow Subsystem
of the Cretaceous Clastic Fracture Aquifer System of the Ordos. The groundwater hydrodynamic
conditions of the Cretaceous aquifer in the area are controlled by factors such as climate, topography,
geomorphology and lithology, while the groundwater hydrodynamic conditions of the Middle Jurassic
aquifer are mainly controlled by the occurrence and lithology.

The elevation of the area is generally around 1200~1600m. The middle part of the terrain is higher
and gradually decreases toward the north and south sides. The “Dongshengliang”, which extends east-
west along the Nalin-Dongsheng-Duoguijiahan line, has an elevation of 1400~1500 m, which constitutes
a regional natural surface watershed in the area. The area is adjacent to the Kubugqi Desert in the north,
with strong erosion of water flow, development of gullies, and features of erosive hills and aeolian
deserts.

The Jurassic Mesozoic (J») lithology where the main coal seam of the mine is located is light yellow,
blue-gray medium-grained sandstone, pebbly coarse-grained sandstone, purple-red, variegated siltstone
and mudstone and sandy mudstone in the minefield. The inside is widely distributed, and the thickness
is large and stable. The Jurassic Zhongtong (J.) aquifer and the Jurassic Middle and Lower Yan'an
Formation (J1.2y) are mainly grayish-gray, gray-white medium-grained sandstone, gray, dark gray sandy
mudstone, followed by fine-grained sandstone, siltstone, etc., containing coal seams, the whole area
exists, widely distributed. The thickness of the aquifer is 143-203m, with an average of 174.20m, the
groundwater depth is 124-204m, the water level is +1337.14-1343.69m, the unit water inflow is g=0.03-
0.2 L/s*m, and the permeability coefficient K= 0.0154~0.2327m/d; the water-rich is weak to medium,
the water conductivity is medium, the groundwater recharge conditions and runoff conditions are poor,
and the hydraulic connection with the overlying aquifer and atmospheric precipitation is poor. The
aquifer is a direct aquifer and a main aquifer in the well.
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Combined with previous data: the characteristics of the confined aquifer of the 3-1 coal seam floor
to the 4-2 coal seam roof sandstone fracture are as follows:

The lithology is mainly gray-white medium-grained sandstone with fine-grained sandstone. The top
layer of the coarse-grained sandstone is relatively developed. The average thickness of the aquifer is
16.69m. It exists in the whole area and is widely distributed. The groundwater level is +1419.00m. The
water volume is Q=0.165L/s, the unit water inflow is ¢=0.0062L/s*m, the permeability coefficient is
K=0.0211m/d, and the aquifer is rich in water.

2. Single hole pumping test data processing

According to the observation data of pumping test, the permeability coefficient and the influence radius
are calculated according to the complete well formula of confined aquifer and the empirical formula of
confined aquifer, and the Q-S and g-S curves are drawn (as shown in Figures 1 and 2).

L2 3 4 I
Q (L/S) Do 0.25013
101 QI=1.039 S1=12.37 b 0.2004
201 Lo
i v 0. 1501
Q2=2. 085 S2=26. 18 o |
30 D1 0.100] s1712.37,a10.0840 53-10. 88, 43-0. 0765
| Lo | $2=96. 18, q2=0. 0796
0 Q3=3.126 S$3=40.88 ; : 0-090
- P S (m)
R S Lo 5 10 15 0 %5 30 g Ao
_____________ Figure1.Q-Scurve. ¢ ‘ ~ Figure2.q-Scurve.

The K- Permeability coefficient calculation equation was used:

0.366 x O x logﬁ
K= £ (1)
M xS

According to the following formula, the water volume of the unit is 91mm, and the water level of the
pumping water is 10m.:

lgh, -1
9, = @, 188y = 18Ty )
lghk,, — lgr,

where Q,,, R,, r, areWaterinflow, radius of influence and drilling radius of boreholes with a

bore diameter of 91 mm. §,, £&,, 1, are Water inflow, influence radius and drilling radius of
borehole with aperture r.

3. Porous pumping test data processing

According to the water injection test data, the relationship graph (Fig. 2) is drawn, and the values of the
parameters a and b of the trend line and the linear equation are obtained by the least squares method.
The characteristic time is calculated using equation (3):

In(H,/H,)=at-b 3)

the permeability coefficient is calculated according to formula (4):
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Figure 3. Water injection hole injection test In (Ht / Ho) - t relationship curve.

4. Discussion on mine water inrush

In the porous pumping test, the main hole was pumped, and the observation hole observed the water
level change at the same time. The observation data is processed using an unsteady flow calculation
method. Draw the deepening duration curve, as shown in Figure 4. Match the Tess curve according to
the Tess formula, as shown in Figure 4.
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Figure 4. Observed hole depth deep tes curve matching map.

Unsteady flow calculations can obtain more hydrogeological parameters, including permeability
coefficient K, water conductivity coefficient T, and elastic water release coefficient S.

5. Conclusion
This hydrogeological supplementary exploration has carried out special work for the prevention and
control of water in future mining, and has achieved more abundant and reliable results than before,
mainly in:

1) The amount of water pumped in a single hole is much larger than that in the previous pumping
test. In the previous data, the pumping volume during the pumping test of the lower aquifer section was
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less than 2m*/h, and the single-hole pumping volume during the pumping test of this supplementary
exploration was 3.74~16.34 m’/h;

2) The amount of water influx in the lower aquifer is much larger than the existing value. In the past,
the unit water inflow in the aquifer was only q=0.00389-0.00558L/s*m, so the aquifer water content was
extremely weak; and the unit water inflow obtained in this section was 0.039~0.23 L/s*m. The previous
value is 10 to 41 times, and the water-rich state is weak to moderate. And this results in a qualitative
change in the water-rich water content of the aquifer;

3) Similarly, the permeability coefficient of the lower aquifer obtained this time has also changed
greatly from the past. The permeability coefficient k obtained in the past is 0.0051 to 0.00325 m/d, and
the permeability coefficient obtained this time is 0.0154 to 0.2327 m/d, which is 10.2 to 71.6 times of
the previous value;

4) The water level of the aquifer changes significantly. According to the observation results of this
supplementary exploration pumping test, the water level elevation of the Baidan system Zhidan Group
conglomerate aquifer (upper aquifer) is +1341.711~1349.127; the Jurassic Zhongzhi Zhiluo Formation
to the Jurassic Middle Lower Yan'an Formation The water level elevation of the conglomerate aquifer
(lower aquifer) is +1337.14~+1343.687.

The reason for the above significant differences may be that each of the key technical links is strictly
controlled during the hydrogeological supplementary exploration process, and the quality of the project
is high, especially the comprehensive well washing and bridges such as CO, well washing, piston
washing, submersible pump washing and so on. The use of the filter ensures the quality of the pumping
test and thus obtains more accurate hydrogeological parameters.

Changes in hydrogeological parameters also explain the reasons for major changes in
hydrogeological conditions and expected wellbore construction.
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