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Abstract

Using coal geology, hydro geology, environmental geology, environmental economics,
sustainable development and other knowledge in theory, this article researches the mechanism of
influence, concludes the characteristic factors on environment in the exploitation and utilization of
coal resources, analyses the distributing character of coal and water resources and the actuality of
water pollution, and opens up the relationship of various distribution between coal and water
resources. On this foundation, aiming at the coordinating development between the ecological
environment and the rational exploration of coal, this article probes into connotation of appraisal of
green environment in theory, builds the theory and method of evaluation for influence of coal
mining, processing and conversion on water environment, researches into the influence of water
environment caused by coal exploitation in Shen Dong mine area, air cooled generating electricity,
liquefaction of coal and coal-based methanol through typical case on appliance to supply gist for
sustainable development of coal industry and the protection on ecological condition in northwest
China. By using modularization and integration principle in techno-method, this article also
integrates subsystems which have the characteristics of multi-main-body, multi-level and
multi-goal into a synthetic evaluation system to build a technical platform for evaluating the
influence on water environment. Finally, through forecasting the influence trend of water
environment, this article shows that the released total amount of drain water and pollutants caused
by coal industry are rising and the influence on water environment will increase. It provides early

warning to the eco-environment aggravation caused by coal development in northwest China.
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Detailed Abstract

Coal resource is abundant in northwest China. The quality of the coal is very good and the
potential of exploitation is very large. The northwest China will be primary energy sources station
of our country in the future. Due to lying in inland, in northwest, climate is dry, vegetation is sparse,
water resource is scarce and the environment is fragile. However, mining the coal, the ecological
environment of the surface and the groundwater will be affected. Drainage by desiccation of the
bed alters the river course of groundwater, leading to huge waste of groundwater resources, and a
great deal of water resources have to be consumed during the processing and conversion of coal.
Coal gangue, waste water, exhaust gas, slime etc. produced during mining, processing and
conversion will pollute the environment. The restriction of coal exploitation in the Northeast China
is water. One of the most important problems of environment that the diggings of northwest China
must face is the water pollution. It restricts the continuous development and stabilization of coal

industry in our country in some extent.

Using coal geology, hydro geology, environmental geology, environmental economics,
techno-economic, management science, sustainable development and other knowledge in theory,
this article researches into the mechanism of influence, concludes the characteristic factors on
environment in the exploitation and utilization of coal resources, analyses the distributing character
of coal and water resources and the actuality of water pollution, and opens up the relationship of
various distribution between coal and water resources. On this foundation, aiming at the
coordinating development between the ecological environment and the rational exploration of coal,
this article probes into connotation of appraisal of green environment in theory, builds the theory
and method in evaluating the influence of coal mining, processing and conversion on water
environment, researches into the influence on water environment due to coal exploitation through
typical case on appliance offering scientific gist for sustainable development of coal industry and
the protection on ecological condition in northwest China. By using modularization and integration
principle in techno-method, this article also integrates subsystems which have the characteristics of
multi-main-body, multi-level and multi-goal into a synthetic evaluation system to build a technical
platform for evaluating the influence on water environment. Conclusions have been made through

research and analysis in this article:

1. There is contradiction between the distribution of coal and water resources in northwest
China. Water resources are relative lack in five large coal stations, and water pollution is also very
serious in these areas. It shows that the coal exploitation influences water resources badly and
aggravates water shortage in mining area. This contradiction between the distribution of coal and

water resources restricts the sustainable development of coal industry in northwest China.

2. Putting forward concepts and technique of green exploitation challenges the traditional

theory and method about water environmental evaluation, and endues new intension. This article



using the view of ecosystem, aiming at sustainable development of environment, directed by
systematic thought, and depending on the value of resource, introduces the conception of green to
water environmental evaluation, reforms the circuit of water environmental evaluation, builds a
circulating and feedback system with character as exploitation-green environment-green evaluation
and puts forward the theory and method of water environmental influence basing on green
exploitation. Conceptual model about water environmental influence has been built depending on
the analysis and summarization about characteristic factors of water environment affected by coal
exploitation. System of evaluating indicator, evaluation criterion, evaluation model about amount
of water resources, quality of water resources and water environment influence, all these about
water environmental influence caused by coal exploitation, have been built depending on

conceptual model.

3. Conceptual model about water environmental influence is based upon mathematic and
analogy model. It affords information about evaluation system in the form of words or pictures and
reflects characteristic factors of water environmental influence caused by coal exploitation.
Evaluation about the amount and quality of water resources are carried out by single factor and
integrative evaluation method with weight value. Single factor method is used firstly. After that,
weighted average method and other mathematical and technical method are employed to get the
integrative values about multi-factors. During the transformation from single factor to multi-factors,
standard disposal is needed; otherwise, there is no comparability. In this article, there are kinds of

standard disposal models about the amount and quality of water.

4. The integrated evaluation model of water environmental influence built on the affiliation
conception and the extremum principle in fuzzy mathematics is a fuzzy diagnosis model. Weighting
generalized power distance between sample and level of relative membership function on water
environmental influence has been built used evaluating indicator and evaluation criterion in this
model. Using extremum method of Lagrange, optimum relative membership grade that samples
affect water environment on one level can be solved. Depending on the principle of choosing the
nearest, the membership level of influence on water environment caused by coal exploitation can
be judged. The model of fuzzy identify is not only proper for evaluating and identification on the
influence of water environment caused by regional coal exploitation, but also used extensively in
evaluation of the influence on ecotope caused by all kinds of mining, as long as the system of index

and the normal value of evaluating indicator have been adjusted accordingly.

5. The comprehensive evaluation of the influence of exploitation in Shen Fu-Dong Sheng mining
area on water environmental has been analyzed by the evaluation method. The Results show that
from 1985 to 2005 the destroyed static storage capacity of ground water is 370 million m’, the
destroyed dynamic storage capacity is 636 million m’, and the summation is 1.01 billion m® in Shen
Dong mining area. The average of destroyed water resource is 2 m® per ton coal. The surface water

has degraded from second and third to third or fourth class according to the national standards.



Groundwater level falls down year after year, and the runoff coefficient of rivers bellows from
0.208 (before mining) to 0.049 recently. The degree of water environmental influence is inferior in
Shen Dong mining area. Depending on the scale and speed of mining, destroyed ground water
resources will reach 2.9 billion m’, and 290 million m’ per year. It can be concluded that the
influence of coal exploitation on water environment is serious; the breakage of aquifer is permanent

and non-renewable. The loss is very huge as for northwest China.

6. The evaluate example of Shen Dong mining area shows that evaluation method for
influence of cool mining on water environment is easy, the model of the theory is religious, and the
result of the evaluation is reasonable. This method can evaluate the influence on ecological
condition caused by mining, making up the shortage of quantitative overall merit method, and
establishing a foundation for risk administer system and environment evaluation system. This
method can also supply evaluated support on development planning and environment protection

policy.

7. According to the influence of coal processing and conversion on water environment, this
article builds the evaluating system containing of indicator, evaluation criterion and evaluation
method. The evaluating system concentrates on the influence of coal processing and conversion on
water environment based on the sustainable development theory and the technology analysis
dealing with the resource environment in northwest China. Using analytical method of grayer
connection, through quantifying the correlative degree between samples waiting for evaluation and
evaluation criterion and classifying the sample basing on the maximum correlative degree, we can

implement overall merit on water environmental influence.

8. Using the method of evaluating the influence on water environment during coal processing
and conversion, this article evaluates air cooled generating electricity, indirect liquefaction of coal
and coal-based methanol on the influence of water environment in northwest China. There is
distinctness in different areas and using different technique in assumption. One technique about
coal processing and conversion can cause different influence degree in different areas. For example,
the degree of water environmental influence caused by coal liquefaction is medium rank in Gansu,
high level in Ningxia, but in Inner Mongolia, Shanxi and Xinjiang is relative high level. It shows
that different foundations in water resources have different capabilities to contain different
technique. Air cooled generating electricity has less influence on water environment than coal
liquefaction and coal-based methanol, if the scale is same. But in different areas the force is
different between coal liquefaction and coal-based methanol. Generally, the degree of influence on

water environmental is higher in Ningxia.

9. Coal industry will develop faster and faster in northwest China in the future ten years, and
the amount of water used in coal industry will be larger and larger. The forecast on water resources
used in coal industry shows that, in 2010 five provinces except Qinghai in northwest China, the net

amount of water is 1.83 billion m® which is 4.9 times larger than that in 2003, and the gross amount



of water is 1.53 billion m’ in the five provinces in northwest China. The gap in water supply will be
much big, if we forecast from the condition we are facing now. In 20 years, the development of coal
industry will push about the amount of water supply, and the amount of waste water will increase
year by year. In order to keep coal industry developing sustainable, stably and in phase, one side,
we must use water resources highly, reinforce water saving, prevent polluted water and invert water
in mine and other waster water resource, on the other hand, we should consider the water resources
in a special area when we choose a coal processing and conversion, realizing more effective

collocation between coal resource and water resources.

Key words: northwest China; coal exploitation; water resources;, water environmental

influence; evaluation
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Figure 1-1 Effects of the mine productive activity to the environment
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