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Foreword

Water gushing disaster is one of the five most dangerous kinds of coalmine disaster. Accord-
ing to the mining history accidents of coalmine, water gushing takes place in the whole process of
mining, and water gushing has a trend of being more and more serious in recent years. Taking
Wanbei mining district as an example, a lot of great or catastrophic water gushing cases have oc-
curred in the past a few years, three of which led to the disaster of mine being drowned. For ex-
ample, in the October of 1988, an accident of bursting water from the Ordovician System aquifer
took place in the Il 617 working face of synthesis mechanization of the Yangzhuang coalmine,
which belongs to Mine Group Company of Huaibei, the bursting water yield was about 3153 m®/
h, and led to four working sections, tunnel of 49000 m and a set of equipment of synthesis mech-
anization mining being immersed totally as results of this serious disaster, the direct economic loss
up to 150 million yuan (RMB) . In the March of 1996, a catastrophic water gushing from the
Ordovician System aquifer caused by karst collapse occurred in 7,22 working face of Renlou
coalmine in the Group Company of Coal and Electricity of Wanbei, which was put into use before
long, in its first mining. The maximum of the instantaneous bursting water yield reached 34571
m’/h, roads in the mine were flooded in less than 10 hours. The accident led to a significant eco-
nomic loss of 350 million yuan (RMB) . Besides, in November, 2001, a second sudden pres-
sure came when the working face of Qidong coalmine of the Group Company of Coal and electricity
of Wanbei advanced to what had a distance of 42 m to the starting cut. In the beginning, just a
small amount of water appeared in the working face, however, the amount kept rising to 1520 m’/
h in not more than one-day time, leading to the mine being drowned in the end and more than
100-million -yuan economic loss.

The practice of mining shows that different kinds of factors decide whether the water gushing
happens or not. For example, the geography characteristics of the coalmine, the conditions of
both the structure and the hydrogeology, as well as the constructions what opening-out and mining
way to the condition of groundwater balance affect the happening of water gushing. In recent
years, numerous experts and mine scholars have begun to do some research in the area of preven-
ting and curing the water gushing disaster from different angles extensively, striving to not only
look for efficient ways to forecast but also take active measures to prevent water gushing.

The work of preventing water gushing in coalmine has two basic thoughts. One is passive pre-
vention, which means to find out the source of water just after the water gushing occurs, put for-
ward and carry out a practical plan to regulate the water; the other is positive prevention, which
means by the comprehensive understanding of the mine hydrogeological laws and the analysis of

the hydrogeological information related to forecasting the possibility of the water gushing happening
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to help to reduce the economic loss and human injuries and deaths. When the ideas of sustainable
development in coalmine and “making people the center” are accepted extensively, people are
eager to find effective ways to improve the reliability of the water gushing identification, and wish
that the prevention against water gushing can be more positive than passive. On this aspect, a lot
of experts and scholars have made positive researches and put forward new theory, means and
technology , making the ability of exploring keep developing at the same time. Nevertheless, great
or catastrophic water gushing disasters haven’t been kept within limits effectively, especially in the
past a few years, great or catastrophic water gushing disasters happened from time to time, what
was worse, great human injuries and deaths took place very often. It means the researches into
forecasting the water gushing in coalmine haven’t reached people’s expectation, and available
measures remain to be developed. On the basis of making clear the hydrogeological characteristics
of the regional seepage area of groundwater to look for convenient and practical ways is what both
the theory circle and coalmine site focus on.

As we know, the so-called “water gushing” refers to a great quantity of water gush into mine
abruptly, and the maximum bursting water yield is larger than the total ability of the drainage
equipment in the underground mine and finally leads to flooding working faces, roads , working
sections and whole underground mine and human injuries and deaths. Any great water gushing in
coalmine, before happening, always has some omens. Judging by the range of the water amount,
there’s always a progress of “road wall moisten—dripping water—drenching water—running water
—water gushing” . If taking effective measures through catching the possibility got by the analy-
sis from the hydrogeological message within the period of omen, even in a rather short time, and
winning time to reduce human injuries and deaths as well as economic loss are absolutely possi-
ble. However, to complete the job, it is a must to master the hydrogeological condition of the aq-
uifers of water gushing in the whole coalmine area.

The hydrogeological information in the period of omen contains much comment such as water
amount, water temperature and water chemistry and so on. Only hydrogeochemistry works when
analyzing the water sources by studying the hydrogeological information. It’s also the basic point of
this book. Among the available ways to identify water sources, people are much familiar with the
ways of routine hydrochemistry which has a extensive function when identifying the water sources
of coalmine water gushing. However, with the mining process, dewater and pump groundwater for
water supply from aquifers, the dynamic change of the groundwater seepage area will certainly
lead to the variation of the hydrogeochemical area and mixed groundwater from different aquifers
and strengthening hydraulic relationship, the identifying ways of routine hydrochemistry can’t sat-
isfy people’s request in timeliness and precision of the forecast of the water gushing sources. For
this, trace elements and environmental isotopes have an original effect.

The authors expound the present situation and developing trend of hydrogeochemistry on the
basis of a comprehensive analysis of water disaster identifying technology. Through the regulating
water theory and application research in Wanbei mining district, including the research base con-

taining the Mine Group Company of Huaibei and the Group Company of Coal and Electricity of
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Wanbei. The authors arrange water sample points in an area of 30000 km’ of this coalmine , using
specially made instrument applied for groundwater sampling from deep hole to get samples timely.
After having examined large amount of ions in the samples and dealt with the data, the authors in-
quire into the hydrogeochemical characteristics and their evolutional laws of routine hydrochemis-
try, trace elements and environmental isotopes in the underground water in the coalmine, and
build kinds of identifying models of each aquifer of water gushing. The achievements mainly ex-
press in the following aspects .

(1) The author tested the routine hydrochemistry elements (Ca’*, Mg’*, K, Na*,
SO;", Cl7, HCO; | pH, total dissolved solid. conductance ratio and total hardness ) of the
water of each aquifer underground water, analyzed the distributing characteristics of the routine
hydrochemistry elements, adopted the distributing rules about the total dissolved solid, simulated
each aquifer water quality concentration gradient field in the mining area of North Anhui, explored
the water circulation characteristics of each aquifer underground water and studied the conditions
of the recharge, runoff, drainage and stagnant of each aquifer underground water. According to
the hydrochemical balance characteristics of the Ca’” in the Karstic water, the systematical re-
search was done in the water circulation characteristics of underground water in Taiyuan limestone
aquifer and Ordovician limestone aquifer in the mining area. By progressively applying the system
cluster analysis method to the sources of water discriminating analysis for routine hydrochemistry
indexes , the routine hydrochemistry genesis models of the main water invasion aquifer in the min-
ing area were developed.

(2) According to the tested data about trace elements (Ag, Al, As, Ba, Cd, Ce, Co,
Cr, Cu, La, Mn, Mo, Ni, Pr, Sb, Se, Sr, Ti, V, Zn, Pb, F, Li, Sn) in the under-
ground water, the hydrogeochemistry elementary characteristics of the trace elements in the mining
area were acquired, the relationships between the trace elements in the underground water and
their abundant degrees in the lithosphere rock were educed, and the relationships between trace
elements and routine components were educed, too. According to the relativity among the trace
elements, the relativity between trace elements and routine ions, and their distributing sections in
the geographical space, the characteristics of the trace elements (As, Ba, Co, Cu, Se, V) of
the underground water in the mining area are determined. According to the content of many trace
elements in the forth aquifer, Taiyuan limestone aquifer and Ordovician limestone aquifer by
adopting the main composition analysis method, the genesis models of the trace elements in the
underground water of the main water invasion aquifers in the mining area of North Anhui were ac-
quired. On this base, according to the content of the typical trace elements and routine ions in the
underground water, the trace elements Bayes multiple liner discriminating models which revised
by routine ions are developed to obtain ideal discriminating results.

(3) The different composing characteristics of the oxygen and hydrogen stable isotopes (D,
®0) and the radioactive isotope (T) in each aquifer were found out in the mining area in North
Anhui, and the different degrees of hydraulic relations were analyzed for each aquifer. The re-

charge area, runoff area, stagnant area and drainage area of each aquifer were determined prima-
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rily in the mining area. The average replenishment elevations (the water in the forth aquifer and
the coal measures do not exceeds 30 m while the water in both Taiyuan limestone aquifer and Or-
dovician limestone aquifer exceeds 130 m) and supplying temperatures were determined ( the at-
mospheric precipitation supplying temperatures of the four aquifers are all around 5°C) of each
aquifer in the mining area.

(4) According to the composing characteristics of the oxygen and hydrogen stable isotopes in
the forth aquifer, coal measures, Taiyuan limestone aquifer and Ordovician limestone aquifer, the
paper clarifies the characteristics of the mixed models and the genesis models of the und~rground
water in each aquifer. The relationships between the value of § and pH, the value of § an the to-
tal dissolved solid, the value of & and the conductance ratio, the value of 8 and the routine ions,
the content of T and the routine hydrochemistry index of the underground water in the mining area
of North Anhui were obtained. By applying the multiple liner regression model, the author brought
forward the underground water environment isotope hydrochemistry genesis model in the mining ar-
ea. A series of the environment isotope hydrogeochemistry genesis models which had the multiple
correlation coefficient close to 1 were developed, and obtained the distinct results.

Achievements above have got ideal effects after being applied into practice in several
coalmines in Wanbei mining district. Among these examples of application, Luling coalmine of
the Mine Group Company of Huaibei has mined 810 working section safely, producing coal
2, 400, 000 t, having a production of 700 million yuan (RMB) and a profit of 400 million yuan
(RMB) . At present, the coalmine is mining 9 coal-bed in this working section, which has a re-
serve of 1, 500, 000 t coal. Mining the whole of 8 & 9 coal-beds of 810 working section can
help the Luling coalmine postpone serving years by 2. 4 years, and make the west of coalmine
postpone serving years as long as 5 years, the economic and social benefits are numerous.

This book falls into ten chapters. The first, second, third and tenth chapters are written by
Gui Herong; the forth, fifth, sixth and seventh chapters by Gui Herong and Chen Luwang; the
eighth and ninth chapters by Chen Luwang and Gui Herong. The whole of the book is edited by
Gui Herong .

Owing to the limitation of the authors’ academic proficiency, some of the achievements may-

be have mistakes and shortages. We are in sincere hope for advice and corrections from experts
and readers alike.
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