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Source identification and pattern study of closed coal mines water inflow in
Songzao Mining Area, Chongqing City
KANG Xiaobingl, LI Xiaoxue', RAO Lifangl, ZHANG Wenfa', LUO Xiangkuiz, WANG Kefeng2
(1. College of Environment and Civil Engineering, Chengdu University of Technology, Chengdu 610059, China; 2. NO.208 Hydrogeology and Engineering
Geology Team, Chongqing Bureau of Geology and Minerals Exploration, Chongging 400700, China)

Abstract: Accurate identification of the source of water gushing in closed coal mines and correct division of water gushing modes are of
great significance for scientific disposal of water resources waste and water environment pollution caused by closed coal mine drainage. A
comprehensive method for water inflow characterization, source identification, and model research for closed coal mines by multivariate
analysis of “water quantity—hydrochemistry—microorganism—hydrogeological conditions” is proposed. The method is based on the dynam-
ic monitoring data of water inflow and the water chemical and microbial indexes of several closed coal mines in the Songzao mining area
of Chonggqing in a hydrological year. Water quality analysis methods, such as flow dynamic analysis of water inflow and flow-rainfall hy-
dro-logical series correlation function, descriptive statistics of water chemical indexes, and the Pearson correla-tion function of water
chemical indexes between mine water samples are also used as bases. The method is further coupled with the hydrogeological conditions
of the mining area. Results show that there are three types of fluctuations in the response of water inflow from closed coal mines to rain-
fall: sudden rise and slow drop, slow rise and slow drop, and stable. The difference in water inflow source and water diversion medium is
the main reason for the dynamic change in mine water inflow and the temporal and spatial differences in its response to rainfall. It also

causes the characteristics of large variability in TDS, pH, chemical correlation degree, and microbial content of mine water. Based on wa-
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ter source identification, four types, rainfall infiltration type, aquifer release type, old empty water overflow type, and compound type, of
water gushing modes of closed coal mines in mining areas are proposed. The multivariate comprehensive analysis method identifies the
source of water inrush from closed coal mines in karst mining areas effectively, deepens the understanding of the characteristics of water

inrush from closed coal mines, and provides theoretical support for the scientific prevention and control of closed coal mine water inrush in

Songzao mining area and the coordinated development of environment and resources.

Key words: closed coal mine; correlation function; multivariate analysis; water inrush sources; water gushing mode
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Fig.1 Songzao mining area structure and closed coal mine distribution map
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Fig.3 Dynamic curve of water inflow monitoring in closed coal mine
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Fig.4 Self-correlation function of water inflow and cross-correlation function of water inflow and rainfall in closed coal mine
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Table 2 Statistical results of conventional indexes and microbial indexes of water inflow from closed coal mines
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MR 75 TR 261 Piper =4k (1] 6), AFF
58 X G PRI T K K A2 R AT, 15 B 58 XK k2
FAYPT 7 L) F s B AR R SO,-Ca, HCOs-Ca,
HCO;-Na. HLFfi TDS & & 3N, 5 H K K fha 2k
i HCO,-Ca [f] SO,-Ca it I, FRUIAIL T SO,> &
Tt TDS B BTk P mr ABF 78 T A1, AR s X
2 TV (Pym) BR R £ 2 & K Z K A2 2 1 5

HCO,-K+Na+Ca B, K4 (P,c) Bk R Eh A & K 2K
b 2 25 8 3 3k HCO,-Ca 117, 56 P BB K23,
K27 [H 48 18 16 i T K 244 2 v, KAk 2/ h
HCO,-Ca A, pH 5 HAg P, BCHE I 1 9 A 8 I3 7K
FEEZ KA K2 AN K33 RS IE & 4
T H 4 )Z, K623 HCO, -Na 2, H pH
SRR TDS Sk, P HEI K33 7K 32 24
225



2023 445 10 1] # £ A F H# K 551 %
® Na+K' N e CI o
4001 o Mg+ 600t ® SOF
L A Ca* L * HCO;y
£300} - = Easof .
= . = *
® A B m ,
3 P ® :
18 200 i) L
= L A & 300 X .
M : ° M ]
b B e *
Zor 0 R Z 150 o @
A m ' .
'y . ° =
o . ‘ L V'S ‘
0 L % | o . . oL g gy Py .
400 800 1200 1600 400 800 1200 1 600

TDS Ji sk B /(mg- L)
(a) BHES FIRFE S TDS X R

TDS Ji ik B /(mg- L)
(b) I TF#RIES TDS IR

Hs5 xMMET HEAEEHMNETES TDS 4 EX %

Fig.5 Relationship between TDS content and main anions and cations in water inflow of closed coal mines
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Table 3 Pearson correlation coefficient of mine water samples
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Table 4 Characteristics and sources of water inrush from closed coal mines in study area
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