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Abstract 
Along with the rapid development of industry and agriculture, growth of population, 
improvement of urbanization level, China has been confronted with increasingly 
serious deficiency and pollution of water resource. In order to deal with the challenge 
as well as reduce waste discharge, it is necessary to strengthen all the possible efforts 
in controlling water pollution. Therefore, the control and management of water 
pollution is of vital significance to the development of national economy and social 
society, which is worth doing research on academically and practically.  
 
Water pollution management, in a sense, results from the urbanization and 
cosmopolitanization process. In this aspect, the European countries have acquired a 
lot of successful experience in water pollution control, which provides plenty of 
useful knowledge and reference for China’s ongoing efforts in water pollution control. 
This thesis, by taking a comparative analysis approach, looks into the European 
countries’ experience of water pollution control, makes evaluations on their 
managerial strategies, system and methods. Then it reviews China’s efforts on water 
pollution control, and analyzes the current situation of China’s water management, 
especially the water pollution control system of Huaihe River Basin, and as a result 
puts forward suggestions to improve China’s water pollution control system such as 
verification of property rights of water resources, enhancement of legal framework, 
investment and taxation policy preference, technological improvements, public 
participation and prevention measures.    
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Chapter 1 Introduction 

There is no doubt that water, as one of the most precious natural resources, not only 
feeds every life being on the earth, but also plays a fundamental and crucial role to the 
evolution and prosperity of human society. In spite of its importance and preciousness, 
water resources are nowadays confronted with increasingly serious problems like 
pollution, dry-off, deterioration of water quality and dramatic drop-down of water 
reservation due to the rapid growth of population and spread of modern 
industrialization. Among all the water problems, pollution appears to be on the top list 
that nearly 1.5 billion people lack safe drinking water in the world and at least 5 
million people die every year just from the drink of water. Water pollution has become 
a challenging global issue that arises from human society’s misbehaves in water usage.  
Considering water a limitless and cheap resource, people have never paid serious 
attention to water protection throughout centuries, particularly in the process of their 
urbanization and industrialization. Heavily polluted oceans and lakes by raw sewage, 
life garbage and oil spills, lack of sewage disposal and sufficient water protection 
facilities, and shortage of water supply and prevalence of waterborne diseases in 
many underdeveloped countries all reflects that our available water resources are in 
danger without of which we will no longer exist. Figure 1.1 shows the distribution of 
the world’s water and indicates the serious scarcity of accessible water resources. 

Figure 1.1 The distribution of the world’s water 

              
Available Online: http://www.umich.edu/~gs265/society/waterpollution.htm 
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China used to be named as a country with abundant water resources. However, it is no 
longer the case once China expedites its industrialization and enters the population 
boom age. According to figures from the World Bank, China’s per capita water 
availability is 2343 m3, only a quarter of the world average. It is predicted that by 
2030, per capita water supply in China might drop to below 1700m3, which made the 
country a water scarce one. [2] 
 
Water pollution in China is grave, and the situation has been deteriorating, although 
some of the highly industrialized cities can afford to ameliorate the degree of water 
pollution to a small extent. Since the 1990s, water pollution has had a serious impact 
on human health, industrial production and river ecosystems.  
 
In view of the current situation, to defuse water resources crisis, we need to attach 
importance to the reasonable use and saving of water resources, but also to the control 
of waste and pollution of water resources. To control the waste of water resources, we 
should start with tackling people’s concept, mainly through education and moral 
construction. However, to control pollution of water resources, we need to abide by a 
different mode, that is, we not only need people to reduce and prevent pollution, but 
also need the governmental administrative organs and management to manage and 
control water pollution. It has been more than 30 years since China engaged in 
controlling water pollution at early 1970’s. However, the pollution of rivers and lakes 
and cities in the country still is very serious. To the task of environmental protection, 
China has formulated a principle of “combining prevention with control, but giving 
priority to prevention” on pollution, and has often warned people we should not slip 
back into the old nut of capitalism by “control after pollution”. However, the fact is 
we haven’t been able to effectively control the development of water pollution. In the 
light of the actual conditions of our country in the control of water pollution, our 
managerial system and legal system for the control of water pollution are still 
imperfect, and our strength in control is not enough. These are the main reasons that 
our control of water pollution can not get ideal results. So, the author thinks, to 
change the current situation, we must seek new solutions and way out to control water 
pollution. Since water pollution is a global problem, and developed countries in 
Europe and America also are engaged in the control of water pollution, we can use 
many of their successful experiences for reference. By transplanting foreign 
successful experiences with generality and universality to China, we can make 
breakthroughs and gain new advancing impetus in our water pollution control tasks. 
 
This thesis has five chapters. The forward part presents the problems, and sets forth 
the importance of water pollution control; Chapter 2 chooses some representative EU 
countries, and according to their experiences in water pollution control, sets forth the 
managerial system, means and modes that EU countries adopt in water pollution 
control, and studies what inspirations that the experiences of EU countries in water 
pollution will bring to China; Chapter 3 taking Huaihe River basin as case study, 
makes evaluations on the basin managerial mechanism and methods, and compares 
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Huaihe’s case with Thames and Rhine; Chapter 4 makes a general survey of China’s 
current situation in water pollution control, gives analysis and evaluation on it, finds 
out its problems; based on it, Chapter 5 analyses the causes of China’s ineffective 
water pollution control, combines the inspirations that the experiences of EU 
countries in water pollution will bring to China and China’s actual conditions to seek 
solutions to China’s water pollution control and seek favorable turns to the problem, 
and puts forward policy suggestions to reform China’s water pollution control system 
in seven aspects, which are managerial system, property rights system, legal system, 
economic managerial system, technologic managerial system, public participation 
mechanism and prevention and control system; at last, Chapter 6 gives the conclusion 
of this thesis. 

Aim of the Thesis 

Water pollution control, according to most countries’ experience, is a part of public 
service. Therefore, designing of public policy and management of government are 
essential solutions to water pollution control. Although the Chinese government has 
made great efforts in managing water resources during the past 20 years, it yet has 
established a mature and effective managerial system either on the central or local 
level. According to my personal perspective, the deterioration or crisis of China’s 
water resources is largely resulted from the loopholes and malfunction of its water 
managerial system. 
 
By focusing on the institution, policy and management of water resources in China, 
this thesis will start with a systematic review and comparative studies in European 
countries’ best practices in water management, trying to find useful ideas for China’s 
case in terms of management philosophies, institutions and methods, and then 
overview China’s reform process and current situation of water management 
highlighting the defects of the existing managerial system of water resources and 
water pollution and the causes thereof in China. By combining European countries’ 
experience with China’ s case, it will discuss the possible solutions to China’s water 
managerial system focusing on policy designing, legal support, economic institutions, 
control and prevention mechanism and public participation.     

Methods of the Thesis 

The thesis is mainly based on literature research. Information is collected from books, 
Internet, journals and other reports. Moreover, comparative studies and case studies 
are both considered as basic methods in this thesis. Specific comparison and analysis 
of different administration systems between China and European countries at the first 
stage, and then some suggestions and recommendations are brought forwarded as to 
promote Chinese administration system reform.  
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Chapter 2 Water Pollution Control in European Union 

Countries: Their Experiences and Inspirations to China 

Water pollution control is not a problem that only China meets, but a common 
problem for all the countries in the world. All the countries in the world have taken a 
series of measures, means and modes to control water pollution, but their effects are 
different from each other greatly. Among all the countries in the world, EU countries 
have made great achievements in water pollution control, and have accumulated many 
successful experiences and measures. Though the concrete control situations of China 
are different from those of EU countries, due to the generality and universality of 
experiences, the experiences of EU countries in water pollution can give inspirations 
to China’s water pollution control and serve China’s water pollution control. In this 
part, the author will first sort out the experiences of EU countries in water pollution, 
and then set forth what inspirations they will bring to China. 

2.1 Water Pollution Control in European Union Countries 

From the end of World War II to 1960’s, European countries had made great 
advancement in economic and social development, but also paid a heavy price to this 
advancement, that is rapid deterioration of environmental quality. Water resources 
management became one of the most urgent environmental issues, as the short supply 
of water and the fall in water quality threatened the economic development and public 
health. 
 
Towards the end of the last century, the whole world, including European countries 
and America, met more and more, and more and more serious water resources 
problems. So, many governments and some international organizations began to seek 
solutions to these problems. Under this background, pursuant to the new policies and 
ideas initiated by the United Nations Conference on Environment and Development 
(UNCED) held in Rio de Janeiro, Brazil in 1992 and the International Conference on 
Water and the Environment (ICWE) held in Dublin, and by drawing lessons from 
many years of experiences, European countries, America and other industrialized 
countries began to change their managerial mode for water resources. These changes 
manifest in the following aspects: 1) Change separated departments into synthetic 
water resources management. Traditionally, departments related to water resources 
operated separately from each other, which often caused conflict interests as they had 
to use limited common water resources. Different from managing with separated 
departments, synthetic water resources management takes overall considerations of 
water supply, pollution control, agriculture, hydroelectricity, flood control and 
shipping, aims to determine the costs of water through opportunity cost analysis or 
analysis on the maximum value of water resources, so as to improve the deployment 
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of more and more badly needed water resources. 2) Set up new system and system 
framework. Synthetic management requires programme and management of water 
resources should be based on river basins. To adopt this new managerial policy and 
mode, European countries formulated and issued new system framework including 
regulations, criteria and guiding principles one after another. 3) Give priority to 
non-point source pollution control. In Europe, though its problems of overflow 
wastewater and rainwater pollution still haven’t been solved, but its point source 
pollution has been controlled to a great extent. Today, non-point source pollution, 
such as agricultural irrigation water, that is more difficult to be controlled, has become 
the chief culprit of water pollution. So, these countries now give priority to the control 
of non-point source pollution. 4) Use market means to implement requirement 
management. Traditionally, water resources management mainly worked for 
developing, building and expanding water supply channels to meet the ever increasing 
requirement for water supply. This type of water resources management that solely 
used project means led to the waste and low efficiency of water resources. In recent 
years, European countries have given priority to the requirement management that 
would effectively use and protect water resources. Their administrative means include 
pricing, tax, water right protection and transfer, and allowing private sectors to 
participate in water resources management. 5) Encourage public and interest 
counterparts to participate in water resources management. Public participation and 
consultancy are regarded as the key points to urge the government and polluters to 
fulfill their responsibilities. In recent years, European countries began to more and 
more use related legal and systemic means to ensure that interest counterparts can 
participate in the planning and implementation of water resources policies and 
investment projects. The above trend shows that European countries have given up 
traditional managerial mode to the great extent. [3] 
 
2.1.1 Water Resources Managerial System 
 
Since 1990s, through many times of consultations by related governmental 
departments of 15 countries of European Union, a series of water documents and 
programme policies to be commonly abided by and implemented have been 
formulated. The industrial, agricultural and animal husbandry discharge criterion 
formulated in 1991 prohibits a large number of poisonous and harmful materials from 
being discharged into waters; the European tap water supply criterion was formulated 
in 1998; in September 2000, EU Parliament and Executive Council passed the Water 
Framework Directive (WFD) which took effective on December 22, 2000. It was a 
substantial progress that European Union made in water policies and legislation, and 
was a new directive that European Union set up in water policies. It reasonably 
upgraded existing water laws, and provided means of water management for river 
basins. Local administrative departments on river basin project mainly involve in the 
implementation of Water Framework Directive, and environment, legacy and local 
governmental departments charge related local inland and coastal waters project. The 
general target of Water Framework Directive is to establish a comprehensive 
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monitoring and managerial system for all waters in the river basin, develop a dynamic 
managerial measures procedure, and draw up a continuously upgraded river basin 
managerial plan. Its key point is asking all member states to encourage all group that 
have an interest in it to participate in various activities during the implementation of 
the projects. 
 
Water Framework Directive is a comprehensive water resources management 
framework established by European Union. It provides basic means, target, principles 
and measures for it. It involves surface water, groundwater, costal water and stream 
outlet water. Its fundamental target is to maintain the relatively good state of waters, 
prevent them from deteriorating, and ensure they would reach at least “good” status 
by 2015. All member states should cooperate with each other to fulfill the target of the 
Directive, which is: protecting and improving aquatic ecological environment system 
(dry land and wetland ecological environment systems rely on aquatic ecological 
environment system); on the basis of long-term protection on valid water resources, 
advancing sustainable use of water resources; for the need of sustainable, balanced 
and equal use of water, providing sufficient and qualified surface water and 
groundwater; to protect and improve aquatic ecological environment system, reducing 
and avoiding discharging pollutants or other materials to waters; reducing drought and 
excessive rain; protecting dry land and sea waters; establishing protection regions, 
such like building habitats to protect species and ecological environment. [4] 
 
The core of Water Framework Directive is the river basin comprehensive management 
plan, which requires that before December 22, 2002, the member states should 
identify their river basins, including groundwater, stream outlet and costal water 
within one nautical mile, and assign them to respective “River Basin Region”; as for 
the River Basin Region of all countries, a river basin management programme and 
action plan should be drawn up every six years. To ensure cooperation inside the 
country and among countries, the member states should make due administrative 
arrangements, including assigning administrative organs. For international river basin, 
related countries inside the river basin should jointly fix the boundary of the river 
basin and distribute managerial tasks. And they should work together on the 
international river basin management programme. In case joint management can’t be 
realized, the countries can take measures respectively. However, they should 
coordinate with each other on their programmes and implementations so as to avoid 
disputes. For pollution control, the member states should adopt a unified discharge 
criterion, and adopt latest environmental protection technologies (on point source 
pollution) or optimal environmental protection practices (on non-point source 
pollution). Moreover, European Union would take further measures to reduce the 
discharge of poisonous materials, especially highly poisonous materials. Water 
Framework Directive also includes some economic measures. To 2010, households, 
agriculture and industry should also bear the costs of water resources management, 
and water price policy would be implemented to encourage highly effective use of 
water. [4] 
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It should be particularly reminded that Water Framework Directive sets forth legal 
requirements and general principles on river basin administrative organs; it requires to 
clarify the legal and administrative stand of river basin administrative organs, so that 
they can play their role in water resources management; it also requires to clarify the 
relations between river basin administrative organs and other organs that bear related 
responsibilities for water resources. 
 
In essence, currently European water resources administrative organs have three 
modes. One is river basin managerial system. In France and Britain, its right of 
management belongs to the central government. While in Spain, half of its right of 
management belongs to the federal government. The second is the managerial system 
based on administrative divisions. Its right of management is decentralized. Many 
countries adopt this mode. The third is the cooperative management mode adopted by 
the Holland. Britain, France and Germany all have rich experiences in their 
managerial systems, which are briefly introduced in the following sections.  
 
In Britain, the Parliament passed the Law on Pollution Prevention in 1968, which 
stipulated that any one couldn’t discharge wastewater and pollutants into the Thames 
without permission of London Harbor Authorities. And the Harbor Authorities would 
regularly inspect the discharge being approved to strictly control the quantity of 
pollutants in the river. In 1973, Britain Parliament passed a new law on water 
management pursuant to actual conditions. The Thames River Affairs Bureau was 
founded due to the Law, which charged a series work on Thames river basin, from 
water supply, drainage, sewage disposal, pollution control, fishing, shipping, 
agricultural water, flood control to environmental beautifying. Based on investigation 
and research, the Thames River Affairs Bureau formulated and implemented a series 
of measures on the control of pollution sources and water environment, and enforced 
the law strictly. It stipulated that plant sewage should be pre-treated first, and then 
discharged to sewers to be centralized treated by the sewage disposal plant of the 
River Affairs Bureau. The River Affairs Bureau would dispatch inspectors to inspect 
and monitor the sewage discharge of plants. If the inspectors found any plant violated 
the regulations and would not listen to their exhortations, they could file a suit against 
the plant, and could punish the plant from fines to close-down. After having basically 
fulfilled its historical missions, since 1983, the Thames River Affairs Bureau 
gradually transformed into a River Affairs company, embarked on the road to 
enterprise and denationalization, and its responsibility changed correspondingly. 
Meanwhile, the state established the River Administration to take over the functions 
of pollution monitor, water resources management and flood control. [5] 
 
In France, the Parliament passed the first “Law on Water” in the world in 1964. 
According the law, six river basin water administrations that were divided not by 
administrative regions but by river basins and covered the whole country were 
established to overall plan and coordinate water construction and management of river 
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basins. It has gradually formed the only set of water managerial system in the world. 
Its success lies in that it uses water tax to organically bind the responsibility, right and 
interests of river basin institutes and administrative regions together, and realizes the 
optimal combination of river basins and the locals on water management. The French 
Law on Water stipulates that the river basin administration could deduct 18% of water 
tax from water price to be used in the construction of sewage pipes, sewage disposal 
plants, water supply plants, dams and other water projects inside the river basin that 
would benefit the public; it could also be used to aid plants to build sewage disposal 
devices and innovate in sewage disposal technology, and aid farmers in digging wells, 
irrigation and other projects; however, it must be overall used with the funds of local 
government, plants and farmers. The use of water tax is not restricted by the finance, 
but it has a strict set of monitor system and use procedure. In 1992, according to the 
unified requirements of European Union, French Parliament made big revisions on the 
Law on Water. The Law on Water and the system and mechanism formed according to 
the law, have advanced the water pollution control of governments at all levels, and 
made remarkable achievements on the control of rivers and lakes inside France. [6] 
 
The system of Germany is different from that of Britain. According to the 
Constitution, the Federal Government has right to formulate the general regulations 
on water resources management framework. Each state should transform the general 
laws formulated by the Federal Government into state laws through local legislation; 
they also can enact supplementary regulations. The Federal Ministry of Environment, 
Natural Protection and Nuclear Security (hereafter referred to as “the Ministry of 
Environment” for short), is the supreme organ of power in the Federal Government on 
the issue of environment and water resources. It charges in treating the fundamental 
matters and trans-regional cooperation related to water resources management. The 
Ministry of Environment is responsible for drafting the Federal Law on Water, the 
Law on the Charging of Wastewater, the Law on Detergents and Laundries and the 
Federal Law on Natural Protection. Of course, the environmental laws, projects and 
plans put forward by this Ministry need to be discussed by other related federal 
departments, such like the Federal Ministry of Consumer Protection, Food and 
Agriculture, the Ministry of Public Health, and the Ministry of Communications, 
Construction and Housing. The states and municipal governments are responsible for 
the implementation of water resources management regulations. In state governments, 
organs that perform corresponding functions may have different titles, such as 
environmental protection administration, water resources administration, water and 
sewage administration, etc. And their responsibilities also may be different from each 
other. Unlike Britain and France, in Germany, as it implements a definite power 
division system among the Federal, states and municipal governments, so it has 
formed a water resources management mode that involves different levels of 
governments. The operation of this mode lies in the coordination of all organs. 
However, to manage Rhine, Elbe River and other big rivers, a formal coordination 
platform needs to be established. [7] 
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By comparing the water resources administrations of the above three countries, we 
would find they have a common character, that is their management on the quantity 
and quality of water in river basin and water conservancy, such like flood control, all 
have definite legal status and corresponding power. Britain and France set up a 
trans-administrative division managerial system based on river basins, while Germany 
sets up special organs to manage trans-administrative division water resources. 
 
2.1.2 Managerial Means on Water Resources 
 
2.1.2.1 Policies 
 
In recent 50 years, many Western European countries have established legal system 
and support system to protect surface water and groundwater. Their criteria are 
different from each other as each country has different geographical conditions and 
hydrologic conditions. The World Health Organization (WHO) formulated drinking 
water criterion long ago, but it was until the middle of 1970s that Eastern Europe 
began to implement standardization of environmental protection. From the pass of 
European Community Water Policy Agreement to the implementation of European 
Union Water Framework Directive, European water resources management came 
from decentralized and partial management to unified, overall management based on 
river basin. During this course, European Union had played an important guiding role. 
 
Environmental Guide Rule 
To maintain the consistence of policy and management in European water resources 
protection, European Union has passed many guide rules successively, such as Guide 
Rules on Environmental Influence Evaluation, Guide Rules on Comprehensive 
Pollution Prevention and Control and Guide Rules on Living Environment, to guide 
its member states’ water resources management. These guide rules attached 
importance to the principle of preventing pollution, which manifested both the 
increasingly serious imbalance between supply and demand of water resources, and 
also higher expectations of the public on water quality, and increased the trust of the 
public to the discharge criterion in the new regulations, and wide attention of related 
parties to water resources, especially on excessive water catchments. During 1990s, in 
consideration of the necessity of economic factors, European Union established Water 
Framework Directive to implement benefit policies, so that both the management and 
the polluters could accept optimal charges. This framework directive preceded many 
previous guide rules related to water, and attached importance to the comprehensive 
management on water resources and river basin water environment, including the 
protection of groundwater. Though these guide rules only were binding on the 
member states of European Union, but the international river basin organizations of 
non-member state also were encouraged to abide by them. [8] 
 
International Agreement 
Under the assistance of United Nations Economic Commission for Europe (UNECE), 
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the agreement was launched in the wide political area of Europe. In consideration that 
international cooperation was needed to realize comprehensive management on river 
basins, UNECE put forward many policy agreement and suggestions, and reached a 
final agreement on basis of Convention on the Protection and Use of Transboundary 
Watercourses and International Lakes, which was passed at Helsinki in 1992. This 
agreement asked its signatory countries to abide by the principle of preventing and 
controlling trans-boundary pollution, the principle of preventing pollution, the 
principle of charging polluters, and the principle of sustainable use of water resources. 
To reach these targets, the signatory countries needed to take some special measures, 
such as establishing a managerial system on sewage discharge, adopting the minimal 
criterion on sewage discharge, reducing the quantity of pollution source and the 
procedure for treating emergencies. In 1994, to coordinate with Helsinki Conference, 
UNECE Environmental Policy Commission decided to include specific actions on the 
evaluation and monitor of environmental conditions of trans-boundary water in its 
plan, with the main target as to programme environmental evaluation and monitor 
technology, data processing and storage on water or related to water, so as to inspect 
current situations, make related legal framework of the countries in trans-boundary 
water basin become fundamentally consistent. European Union’s Water Framework 
Directive asked each river basin (including trans-boundary river basins) should 
formulate a unified river basin management plan, which should illustrate in detail that 
in the required period, how to reach the target (ecological state, water quantity state, 
chemical state and protected area state) set for the river basin, and should make 
economic analysis on the use of water within the river basin, and make due 
preparations for all interest counterparts to discuss on the costs and benefits of various 
measures and really participate in the river basin management project. [8] 
 
Coordinate Management 
In European Union’s Water Framework Directive, coordinate management is an 
important management mode. This coordination manifests both between Europe and 
European Union, and among the member states of European Union, but also in 
coordinate target and coordinate measures. For example, water quality protection has 
many targets. For the first time, European Union’s Water Framework Directive 
provided a legal framework at Europe-level on the comprehensive management of 
surface water and groundwater. The main targets at Europe-level are as follows: 
general protection of aquatic ecology; special protection of unique and valuable 
habitats; protection of drinking water resource; and protection of bath water. For each 
river basin, all these targets must be integrated together, and the quality of various 
types of water should reach good level in fixed period. On coordinate measures, many 
measures can be taken at EU-level to solve the problems of pollution, such as urban 
sewage disposal directive and nitrate directive, which commonly treat the issue of 
eutrophication. While the comprehensive pollution control directive aims to solve the 
problem of chemical pollution through coordinating these directives, so as to reach 
the fixed targets. In history, pollution control measures at Europe-level had gone 
half-and-half, that is, some control measures aimed to control pollution from the 
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sources through applied technology, while some aimed to meet the requirements of 
the bearing environment in the form of quality target. Each mode had its potential 
defects. European Union’s Water Framework Directive, as a part of the fundamental 
measures needed to be taken in river basins, asks to implement technology-driving 
source control. Under this basis, it provides a framework to take further control. At 
European Union-level, this framework includes ordering according to risks, and 
making a list of preferential materials; in consideration of production and processing 
sources, it designs a set of most economic measures to reduce the load of these 
materials. [9] 
 
2.1.2.2 Administrative and Economic Means 
 
Under the guidance of their reasonable policies on the use of water, most EU 
countries adopt a series of corresponding policies or means to realize the target of 
reasonable use of water. Among them, in view of administrative and economic aspects, 
the means that are commonly used include: criterion, quota, limit on the use and 
discharge of water, license system, charges, fines and awards. 
 
In France, each year the government invests about 1.3% of its GDP into the control of 
water environment; its source of funds comes from the fiscal expenditure of the 
government, and water pollution tax and water resource tax collected by river basin 
organizations. To encourage the control of water environment, it uses compensation 
payment system to promote enterprises and individuals to build environmental 
protection projects, and reduces taxes or distributes related subsidies to the industries 
related to environmental protection. It adopts the policy of charging on the polluters. 
Once the identification of the polluters is fixed, they should compensate the victims. 
[10] 
 
In Germany where market economy is highly developed, economic coordination also 
is an important way to promote saving water and reduce sewage discharge. The price 
of tap water in Germany is different in different regions. Its pricing standard is fixed 
according to the state of water resources, costs of water disposal and the quantity of 
water consumed by residents. The price of water per ton will be higher if the residents 
use more water. In Germany, the water price keeps rising, while correspondingly, the 
quantity of water consumed by residents keeps dropping. [11] 
 
2.1.2.3 Technological means 
 
It is the world’s common practice to build up well-functioning municipal wastewater 
and sewage treatment systems as one of the major solutions to city river pollution. 
The sewage treatment facilities in Thames were started to build up in the middle of 
19th century and by 1955 there have been more than 190 small-size sewage plants. 
Since 1960s, greater efforts have been made to reinforce treatment of water 
environment over the whole drainage area of Thames, and integrate and upgrade 
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technologies and facilities in a bid to establish an effective regional prevention 
network. By the end of 1988, there have been 476 sewage plants in operation and 
45,000km underground waste pipes with a daily handling capacity of 4.705 million 
cubic meters. Averagely each sewage plant can benefit 33475 people. The whole 
sewage treatment system down the river can also be divided into three wastewater 
treatment regions in accordance with division of water-supply regions, namely the 
central, south west and north east regions. Because large-size sewage plant’s 
infrastructure construction cost and operational cost of unit handling capacity are 
respectively 65% and 80% lower than small-size plant, enlargement of the size and 
capacity of sewage plants appears to be the trend for future development. [6]  
 
2.1.2.4 Public Participation 
 
Article 14 of Water Framework Directive requires Member States to encourage the 
active involvement of all interested parties in its implementation. In particular, public 
consultation is essential during the production, review and updating of river basin 
management plans which form the central theme of the Directive. [4] The drafters of 
Water Framework Directive clearly knew that without the participation of public, this 
directive would end in failure. Non-governmental institutes play a role of a bridge 
between special organizations and the public, they can explain the importance of the 
directive both to the policy formulators and the public, and make the directive reach 
its targets in all areas, especially on the sustainable development of economy and 
environment. 

2.2 The Inspirations of the Experiences of European Union Countries 

in Water Pollution Control to China 

Through many years of practices on water pollution control, European Union 
countries have formed many successful experiences and means. However, China still 
faces many problems in water pollution control, and China’s water pollution control 
system is still in the period of construction, amplification and perfection. So, on the 
basis of analysis on the experiences of European Union countries in water pollution 
control, we must study what inspirations these experiences could bring to our water 
pollution control, so as to serve the water pollution control and control system reform 
of China. 
 
In managerial strategy, all the countries attach importance to water pollution control, 
and take it as one of the development strategies. Though China abounds in material 
resources, but its water resources are not to be tapped without limit. Moreover, China 
faces increasingly serious water resources crisis, so we must also attach importance to 
water resources management and water pollution control. 
 
In managerial system, all the countries have established relatively perfect water 
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resources managerial system; and led by governments at all levels, take water 
resources control as an important responsibility of the government. However, after 
nearly 70 years of development in water pollution control, our water pollution 
managerial system, especially water pollution control system still remains imperfect, 
and the strength on water pollution control of the government is not enough. We need 
to draw on the successful experiences of European Union countries in these respects. 
 
In managerial means, European Union countries comprehensively use administrative, 
legal, economic, technological and ideological means to control water pollution and 
manage water resources. We have also taken many methods and means in the control, 
but have gained few results. So need to draw on the experiences of European Union 
countries to improve our water pollution control. 
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Chapter 3 Case Analysis on Water Pollution in Huaihe River 

Basin 

3.1 Survey on Huaihe River Basin 

3.1.1 Geographic Location  
 
Huaihe River basin is located at Long. 1120-1210 E and Lat. 310-360 N. in eastern 
China, begins from Tongbo Mountains in west to the Yellow Sea in east with dividing 
line formed by Dabie Mountains, Changjiang-Huanghe hills, south dyke of Tongyang 
Canal and Yangtze River basin in south as well as south dyke of Yellow River, 
Yimeng Mountain, Wulian Mountain and Yellow River basin in north. Covering a 
total area of 269,000 km2, Huaihe River basin crosses 34 cities (districts) and 182 
counties (cities) in such 4 provinces as Henan, Anhui, Jiangsu and Shandong. [12] 
 
3.1.2 Current Situation of Water Resources 
 
China is comparatively deficient in water resources with per capita water resource 
amount of 2343 m3 / person, lower than one fourth of the world average level. While 
Huaihe River basin, among several level - 1 river basins of China, is listed as the last 

but one in terms of water resources share and per capita water resources, i.e., 3.4％ 

and 411 m3 / person respectively. Currently the basin – wide water shortage reaches 

12×108 m3 in the average rainfall years, 40×108m3 in moderate rainless years and 114

×108m3 in extremely dry years. [12] Therefore the water shortage is a major problem 

for Huaihe River basin. Not only low capacity of water environment of Huaihe River 
basin and poor self purification capacity for contaminants are caused by the water 
shortage, but also the pollution seems terribly serious even when the total amount of 
contaminants is not that much. Furthermore Huaihe River basin has many cross – 
provincial water courses, and each province has its own advantages and disadvantages 
in pollution abatement, which enhances the complexity and difficulty in polluted 
water treatment. 
 
3.1.3 Current Situation of Economic Development 
 
In agriculture, Huaihe River basin is an important base for commodity grain in China 
with an aggregate grain output of 96,760,000 tons. But a plenty of pesticides and 
fertilizers have to be used so as to realize the annually gradual increase of farm output, 
resulting in NH-3-N exceeding the standards terribly. While the agricultural structure 
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is absolutely unreasonable as the crop production accounts for as high as 64.2% of the 
gross value of agricultural output, while the animal husbandry, fishery and forestry 
with good benefits and relatively higher output capacity all make up a low composing 
proportion. As a result, Huaihe River basin, though it plays a vital role in the 
agricultural production of China, yields not that good agricultural economic benefits, 
and the peasants have low-income level. The distinct gap of income with surrounding 
districts has aroused the strong desires of peasants to shake off poverty and become 
rich, consequently 15 kinds of small - sized enterprises such as paper mills, tanyards 
and chemical plants characterized by poor technology, old – fashioned equipment, a 
waster of resources and environmental pollution have been subject to prohibition for 
many times in Huaihe River basin. In the industrial structure, industry with 
agricultural and sideline products as raw materials account for a high proportion in 
light industry, but manufacturing industry features a low proportion. A low - level 
industrial structure will definitely leads to problems like high consumption of energy 
and raw materials, low economic benefits and serious environmental pollution. [13]  
 
3.1.4 Current Situation of Water Pollution 
 
The water pollution of Huaihe River basin began from the end of 1970s. Since then, 
the water of Huaihe River has been severely contaminated with the rapid development 
of industry and agriculture, growth of population, improvement of urbanization level 
as well as more and more industrial waster water and urban sewage. The period after 
1990s witnessed a further deterioration of the water quality of the river basin, 
enlarged contaminated area and a severe damage to the ecological environment. 
According to the monitoring findings of Environmental Monitoring General Station of 
China, Huaihe River basin had more areas with water quality of above Class V and 

less areas with water quality of Class Ⅰ- Ⅲ in 2000. Since 1998 till 2001, the 

percentage of main streams of Huaihe River basin with water quality that meets the 

required Class Ⅲ is declining year by year, and a large proportion of tributaries of 

level 1, 2 and 3 as well as areas across provinces do not meet the required standards 
for water quality. [13] Table 3.1.4.1 shows that surface water quality is defined by the 
water pollution index which is calculated as 1/6 of the sum of the ratios of average 
annual concentrations of six priority pollutants to the their maximum permissible 
concentrations in water bodies. 

Table 3.1.4.1 Classification of the surface water quality by hydrochemical indices  
 

Category of water quality Description The WPI (Water Pollution 
Index) value 

Ⅰ 
Very clear Less or equal to 0.3 

Ⅱ 
Clear 0.3-1 
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Ⅲ 
Moderately polluted 1-2.5 

Ⅳ 
Polluted 2.5-4 

Ⅴ 
Dirty 4-6 

Ⅵ 
Very dirty 6-10 

Ⅶ 
Extremely polluted More than 10 

Source: Hydromet USSR Recommendation about formalized surface waters and sea-water quality 
estimation by hydrochemical indices 

3.2 Current Situation of Water Pollution Treatment in Huaihe River 

Basin 

The increasingly severe water pollution in Huaihe River basin has caught great 
attentions from Chinese government. The State Council confirmed the resolution 
regarding in overall and comprehensive disposal of water pollution of Huaihe River 
basin in 1994 for the sake of the water environment improvement and water resources 
protection. On August 8, 1995 the State Council promulgated the first law in relation 
to the basin – wide water pollution control, namely Provisional Regulations of Water 
Pollution Control of Huaihe River Basin, and on June 29, 1996 the State Council also 
approved Water Pollution Control Plan of Huaihe River Basin and 9th Five Year Plan. 
In order to strengthen the protection for water resources of Huaihe River basin and 
tighten the organization and management of water pollution prevention and control, a 
leading group has been established with a focus on the protection of water resources 
and unified monitoring and inspection of water pollution prevention and control of 
Huaihe River basin. 
 
3.2.1 Plan and Aim 
 
The water pollution prevention and control of Huaihe River basin consists of two 
stages. The first stage is to realize the basin - wide discharge of pollution resources 
meet the standards, and the basin – wide discharge of COD as the major contaminant 
reduce from 1,500,000 tons in 1993 to 890,000 tons. The second stage is, based on the 
consolidation and broadened application of industrial pollution sources control, to set 
up 52 wastewater treatment plants on municipal and town level within the river basin, 
further reduce the discharge of COD as the major contaminant to 368,000 tons, meet 
standards of Class III in terms of the water quality of Huaihe River main steams and 
important drinking water sources and meet standards of Class IV in terms of the water 
quality of other rivers by the end of 2000. [13] 
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3.2.2 Major Measures 
 
To close small – sized enterprises and control of large – sized enterprises in industrial 
contamination prevention and control. With the guiding principle of “close, cease, 
prohibit, convert and transform”, those enterprises with a high consumption of water 
and severe pollution which are not suitable to develop in Huaihe River basin shall be 
closed with a purpose of promoting the adjustment of industrial structure and treating 
environment pollution within a prescribed time. 
 
To establish wastewater treatment plants. 56 city wastewater treatment plants have 
been set up till 2004 with a daily urban sewage treatment capacity of nearly 2,000,000 
tons. Around one third of the urban sewage is discharged after treatment. 
 
To practice hydrant permission management. The basin – wide water Conservancy on 
all levels shall, according to relevant regulations on hydrant permission, tighten the 
water quality management on water use and recession, control at its source and 
prohibit water use without permission and over standard. For those enterprises that do 
not meet the discharge standards within the prescribed time, the amount of water use 
shall be limited until the hydrant permits are cancelled. 
 
To monitor strictly the exit water quality across provinces. The River Basin Water 
Resources Protection Bureau keep monitoring the water amount and water quality of 
31 areas of 30 major rivers across provinces within the river basin every month, 
master the entry water quality and the discharge and changes of major contaminants 
of each province and report immediately to relevant departments of the government 
and four provinces of the river basin. [14]  
 
To initiate pollution – preventing coordination in major water areas, increase the 
water amount and tighten unified management on water quality. To ensure the water 
safety of key cities and towns along Huaihe River and avoid serious water pollution 
accidents, the basin – wide water resources protection organizations, local water 
conservancy and environmental protection departments in the region initiates 
pollution – preventing coordination of Huaihe River and Shayin River while 
controlling contamination. According to the river’s capacity of holding dirt in low 
flow seasons, they formulate a limited discharge plan regarding pollution sources to 
not only avoid contaminated water bodies being stored before the gate, but also 
prevent severely polluted water bodies in river courses from transporting to lessen the 
water pollution in lower – reaches regions. [14]  
 
3.2.3 Achievements 
 
Based on a dozen year of pollution control, the water quality of areas cross provinces 
in Huaihe River basin tended to be better year by year from 2002 to 2004 (please refer 
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to the Chart 3.2.3.1) as a symbol that certain achievements have been fulfilled in 
water pollution control of Huaihe River basin. But the ratio to meet the water quality 
standards is still quite low with a large gap with water quality target planned by the 
country. The water pollution situation of Huaihe River basin is still very severe.   

 
 
 
 
 
 
 
 

Chart 3.2.3.1 Standard - Ratio Comparison of Huaihe River Basin over the Years1

Standard - meeting Ratio ％ 

 
 

29. 1 25. 8 24. 6

38. 4

51. 8

0. 0

10. 0

20. 0

30. 0

40. 0

50. 0

60. 0

2000 2001 2002 2003 2004

 
 
 
 
 
 
 
 
 
 
 

Available Online: http://www.hwcc.com.cn/nsbd/NewsDisplay.asp?id=137452 

3.3 Experience of River Basin Water Pollution Control in European 

Countries  

In terms of river basin pollution control, many developed countries that have 
undergone the course of being polluted first and then taking measures accumulated 
considerable successful experiences from dozens of years’ even hundreds of years’ 
controlling measures, which includes establishment of river basin unit-based 
supervisory authorities, strict laws and regulations, investment increasing, recognition 
of importance of public participation, and so on.    
 

3.3.1 River Basin Managerial Mechanism  
                                                        
1 The Ratio is made based on the water quality standard set by Water Pollution Control Plan of Huaihe River Basin 
and 10th Five Year Plan.  
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European countries usually carry on river basin control based on river basin unit not 
administration area to set up supervisory authorities that comparatively solve any 
water-related issues and ecology-related problems. Supervisory authorities featuring 
convenient, effective and powerful, has particular operational mechanisms, for 
instance, Water Authority under British Environment Ministry with about ten 
branches such as West & North Water Affairs Company and Thames River Affairs 
Company. Such Water Affairs Companies specialized in handling problems regarding 
water supply and drain, watercourse, pollution prevention and fishery are organs of 
authority with unified planning and management on rivers, which have right to put 
forward water pollution prevention policy, statute and standard, to control pollution 
emission and also have dependency in economy.  
 
Use of water and water control of China are managed by different departments, so 
their functions are crossed and repetitive, and the situation of multi-tap water control 
bring out negative effects. Though Huaihe River Basin water resource protection team 
is empowered by Provisional Regulations of Water Pollution Control of Huaihe River 
Basin to be in charge of coordination, it is just a coordination organization without 
absolute effect binding, has no right to require other administrative or economic 
departments to how to do a must, moreover deficient in supervisory mechanism.  
 
3.3.2 Management Measures 
 
3.3.2.1 Strict and Impartial Laws  
 
Specific stipulations are in Management Measures of Water Resources presently 
executed by German regarding standards of water catch, water treatment, use of water 
and drain of waste water of town and companies. For instance, based on water quality 
standard of EU, the law gives high requirements on water quality of German, and 
prescribes that waste water must be done with three-level treatment before drained to 
watercourse, i.e. physical deposition, biodegradation and sterilization. In 1998, 
treatment rate of waste water of German amounted to 97%, second to Holland in 
Europe, which is attributed to the strict and impartial law to a large extent.  
 
British government states waste water of riverside factories should only be drained to 
the river after treatment. Drain of waste water of ships shall be strictly in accordance 
with the pollution exhaust criteria constituted by EPA. Supervisors of Thames River 
Water Affairs Company must regularly test water quality, whenever they find any 
problems, track immediately until they find source of pollution.  
 
Though there are a lot of laws and regulations regarding river basin management in 
China, such laws and regulations are not detailed or thorough enough, and repetitive 
articles cause a certain difficulty to the implementation of such laws and regulations. 
Provisional Regulations of Water Pollution Control of Huaihe River Basin is the first 
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law in relation to the basin-wide water pollution control, however, currently there isn’t 
a set of complete law procedure to deal with offenders’ act in violation of regulations 
as well as treatment of disputes.  
 
3.3.2.2 Use of Economic Means  
 
Holland implements the policy of water saving and water resources maintaining. All 
running costs of Holland National Water Control Committee per average year are 
collected from “water resources controlling fees” and “pollution levy” by Water 
Control Committee. Water conservancy management fees are mainly used in control 
on discharge of stream, water quality management and dredging. Expense levying 
objects are mainly dweller, land owner and house owner, which is decided by land 
area one owns (or use) or value of house property. One important source of water 
quality control funds comes from pollution levying. In accordance with Law of 
Surface Water of Holland, any person or unit who discharges waste water to rivers 
must hand in pollution levying. Discharge volume is restricted by Sewage Discharge 
Permission issued by Water Control Committee.  
 
Means of investment and financing of river basin control feature various, of which 
government investment, project investment and service charging of river basin 
organization account for a large proportion.  
 
Though pollutant discharge levy and sewage purification fare executed in Huaihe 
River Basin play an important role in environmental protection, pollutant charge 
system fails to stimulate management and improve water quality due to low charging 
fees and relatively difficult execution.  
 
3.3.2.3 Recognition of Public Participation  
 
French Water Control Bureau is the enforcement agency of River Basin Committee. 
Each Water Control Bureau has board of management, made up of dweller, 
government, representatives of water use as well as water control experts.  
 
3.3.3 Comparison between Huaihe River, Rhine and Thames River 
 
Similar to Rhine and Thames River, Huaihe River is also a trans-boundary river with 
large population and serious pollution. After several years’ treatment, many measures 
are adopted, but there is still a large gap compared to other two rivers (please refer to 
the Table 3.3.3.1).  
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Table 3.3.3.1 Comparison between Treatments of Thames, Rhine River and Huaihe 
River [15] 

 
River Basin  Thames River  Rhine River  Huaihe River  
Start Date & 
Experience Period  

In 1850, 100years First large-scale 
treatment in 1977 

Real treatment in 1995, 
5 years  

Scale of River 
Basin  

Drainage area: 13,100km2, 
population: 11.57million 

Drainage area: 
185,000km2, 
population: 54million 

Drainage area: 
269,000km2, 
population: 
164.03million 

Investment  30 billion pounds for 100 
years, 6.5 billion dollars for 
recent 10 years by Thames 
Water Affairs Company 

17 billion deutsche 
mark in 1977-1983 
sewage purification, 
Average yearly 3 
billion deutsche mark 
in establishment of 
sewage treatment 
factories  

16.6 billion RMB 
required by “Huaihe 
River Basin”, actual 
investment may be 
about 70%.  

Sewage Treatment 
Project 

To establish drainage 
system, set up large-scale 
sewage treatment factories 
with daily volume of 4.38 
million m3  

Sewage purification 
project decreasing 50% 
pollutants and 70% 
dioxins and heavy 
metal from 1990 to 
1995 

Treatment of 1140 
sources of pollution, 
214 stop production, 
208 industries stop 
production, become 
bankrupt, shut down. 
44 projects of city 
sewage treatment 
approved, daily 
processing scale of 
3.23 million t. 2244 
wells dug to bring the 
problem of drinking 
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water in seriously 
polluted areas to a 
solution 

Supervisory 
Authority  

Thames River Affairs 
Bureau (Company) 

Rhine River Pollution 
Prevention 
International 
Committee  

State Environmental 
Protection 
Administration, River 
Basin Four-Province 
Government, Water 
Resources Control 
Bureau of Huaihe 
River  

Environmental 
Monitoring  

Thames River Affairs 
Bureau, Environmental 
Protection Bureau  

15 monitoring stations  Local environment and 
water conservancy 
monitoring 
organization  

Major Rules of 
Law  

Public Health Act, Pollution 
Prevention Act, Pollution 
Prevention Law 

Chemical Pollution 
Prevention Act, 
Hydride Pollution 
Prevention Act, 
Thermal Pollution 
Prevention Act  

Execution of 
Environmental 
Protection Law, Water 
Pollution Prevention 
Law, Regulations of 
Water Pollution 
Prevention in Huaihe 
River  

Management 
System  

Discharge up to standard, 
Pollutants emission's 
distribute, pollutant 
discharge permit, money 
punishment to those 
industries taking no 
measures 

Sign Environmental 
protection agreement, 
inform public of 
environmental situation 
and treatment results, 
control and decrease 
hydrogen 
contamination, 
phosphorus pollution, 
pesticide pollution, 
traffic, domestic 
pollution  

Discharge up to 
standard, stop and shut 
down policy, pollutant 
discharge permit, target 
responsibility system, 
pollutant drainage fees, 
sewage treatment 
charging policy 

 
As we learn from foreign countries’ experience, a powerful river basin government 
agency with decision-making and coordination responsibility is the key to deal with 
water pollution of the area. For that reason, establishment of this agency should be the 
top priority in a bid to enhance China’s river basin management.   
 
Secondly, reliable funding is also indispensable. It has spent more than 30 billion 
pounds in dealing with water pollution of the Thames over the past 100 years, 
approximately 3 billion each year from 1980-1986 invested by the government. 
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Bearing in mind China’s much worse situation in water resource which has affected 
the social and economic development, more funding has to be secured for improving 
the water quality. However, due to the fact that funds are always insufficient in 
China’s case, it will be essential to require not only government’s allocation of funds, 
but also participation of private sector and the social society so as to deal with this 
unprecedented issue by joint force.   
 
 
 
 
 
 
 

Chapter 4 The Current Situation and Problems of China’s 

Water Pollution Control 

4.1 Water Resources Pollution is Very Serious 

The key rivers in China are more than 5000 km. According to the report of Food and 
Agriculture Organization of the United Nations, the water quality of 80% rivers has 
been damaged seriously, where fish could not live on any more. Currently, the annual 
sewage discharge capacity of the country reaches tens of million ton; among them, 
more than one third of industrial wastewater and more nine tenth of living sewage has 
not been treated. The wastewater contains large quantities of heavy metal poisonous 
materials. For example, at present, the Yellow River contains large quantities of toxin; 
and in many areas within its river basin, its water couldn’t be used for irrigations any 
more, not to say for drinking. Under point source pollution of nitrogen, phosphorous 
and other materials, and non-point source pollution, the eutrophication in a lot of 
rivers and lakes is very serious. Meanwhile, the groundwater in key cities also has 
been polluted to some extent, and water pollution incidents often take place, which 
pose a threat to the survival and development of human kind. [16] 
 
4.1.1 Large-scale Deterioration of the Quality of Surface Water  
 
The annual sewage discharge capacity of China still keeps increasing by a big margin. 
According to the water data of 3200 monitor sections of 1300 rivers in 10 water 
resources first-class regions, and based on GB3838-2002 Quality Criterion on Surface 
Water Environment, the country evaluated the water quality of 133,600 km long rivers 
in the country in 2004. The general situation of annual water quality was as follows: 
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the length of Class �, Class �, Class �, Class �, Class � and Worse than Class � 
rivers2 accounted for 6.3%, 27.2%, 25.9%, 12.8%, 6.0% and 21.8% respectively; the 
length of Class � and above rivers accounted 59.4% of the whole length of the rivers 
being evaluated, which decreased 3 percent comparing with 2003. Table 4.1.1.1 
illustrates water quality in the seven major rivers in 2005. 
 
 
 
 

 
 
 

Table 4.1.1.1 Water Quality in the Seven River Basins in 2005 
                      Unit: % 

Rivers 
Class Ⅰ,Ⅱ Class Ⅲ Class Ⅳ Class Ⅴ 

Worse than 

ClassⅤ 

Yellow 7 27 34 7 25 
Huai 3 14 38 13 32 
Hai 17 5 18 6 54 
Liao 14 16 22 8 40 

 
Northern 
Rivers 

Songhua 5 19 45 12 19 
Yangtze 56 20 11 2 11 Southern 

Rivers Zhu (Pearl) 55 21 18 0 6 
Source: China Environment Bulletin 2005 
Available Online: http://www.sepa.gov.cn 
 
The year 2005 witnessed 52 billion tons of wastewater poured into rivers and lakes 
whereby 46% are industrial pollutants and 48% untreated sewage. [17] Whereas 
China geographically has affluent freshwater lakes, which are essential for the 
industrial development as well as providing drinking water, 32 (65%) out of 49 lakes 
including Tai Lake, Chao Lake and Dianchi Lake, were reported in 2004 as being 
polluted and eutrophic. [1] Nonpoint source pollution, mostly resulted from misuse of 
fertilizers and pesticides, discharge of sewage and increase of animal breeding, has 
caught public attention. As the government encourages rapid development of 
agriculture which can be reflected from the mushrooming of Township Village 
Enterprises, the nonpoint pollution is, however, getting more and more serious, which 
has consequently contributed to the appearance of eutrophication. According to 
statistics, almost 70% of the total nutrient load running into Dianchi Lake in Yunnan 
Province is stemmed from agricultural overspills. [18] 
 
                                                        
2 The classification of surface water quality (Class Ⅰ-Ⅶ) is defined by the water pollution index which is 
calculated as 1/6 of the sum of the ratios of average annual concentrations of six priority pollutants to the their 
maximum permissible concentrations in water bodies. 
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4.1.2 Groundwater Pollution is Very Common 
 
Excessive exploitation of groundwater has changed the flow fields of groundwater, 
aggravated the hydrologic cycle of groundwater system; man-made environmental 
pollution materials easily enter into the groundwater environment through air, soil and 
surface water system, which makes groundwater, especially superficial layer of 
groundwater being seriously polluted by poisonous and harmful materials. In recent 
years, because of excessive exploitation of groundwater, the costal cities of our 
country all face the problems of sea water invasion to some extent. Sea water invasion 
mostly happens in open cities and special economic zones where economy develops 
rapidly, and population increases rapidly. So sea water invasion has brought serious 
harms to the economic construction and social development of these cities. [19] 
 
4.1.3 Pollution in Inshore Sea Area Becomes Increasingly Serious 
 
The inshore sea area of country faces serious pollution, especially in East China Sea, 
the pollution in its part of the sea areas shows a tendency of continuous deteriorating. 
The source of pollution includes land pollution source and internal pollution source of 
the sea. Under the influence of land source pollutants, the pollution in stream outlet 
and part of gulfs is very serious, the frequency of red tide is increasing, and its flood 
scope is expanding. Red tide not only damages the ecological environment of the 
waters, but also causes heavy losses to fishery resources and production, and harms 
tourism and human health. Besides weather factors, industrial wastewater and living 
sewage that are directly discharged into the sea, fish culture in net cages, tidal land 
development and enclosing tideland for cultivation also are important man-made 
factors to the occurrence of red tide. 

4.2 Achievements Obtained and Existing Problems in China’s Water 

Pollution Control 

4.2.1 Periodic Achievements Obtained in China’s Water Pollution Control 
 
In view of the hard rock of reality of China’s water environment pollution, on May 15, 
1996, the 19th meeting of the Standing Committee of National People’s Congress 
passed the Decision on the Revision of the Law on Water Pollution Control of 
People’s Republic of China, which made large-scale supplements and perfection to 
the original Law on Water Pollution Control. During the 10th Five Year Plan 
(2001-2005), the key scientific and technological special project on water pollution 
control and reducing was set up to launch systemic research on water pollution 
control technology. [20] 
 
The discharge capacity of industrial wastewater reduces year by year. In 1999, the 
discharge capacity of industrial wastewater was 16.08 billion ton, reduced 27.5% 
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comparing with 1995; and the disposal rate of industrial wastewater was 91.1%, 
increased 14.3% comparing with 1995. Table 4.2.1.1 shows the total volume of the 
emission of main contaminants, wastewater, industrial wastewater and COD has 
dropped down. [21] 

 
Table 4.2.1.1 Comparison of the emission volume of the wastewater and COD      

in 2000 and 1995 
 

Emission volume of wastewater 
(hundred million ton) 

Emission volume of COD (ten 
thousand ton) 

 Program 
 
Year Industry  Household Total Industry Household Total 
2000 194.2 220.9 415.1 705 740.5 1445.0 
1995 281.6 133.7 415.3 1622.9 610.3 2233.2 
Up/down % -31.0 65.2 0.00 -56.6 21.3 -35.3 

Source: China Environmental Bulletin 2000 
 
The comprehensive improvement of urban water environment has made great 
progresses. To protect urban waters, by means of programme, construction and 
transformation, many cities have intensified urban infrastructure construction, 
improved urban rivers and lakes, perfected sewage pipe network and polluted water 
cut-off pipes, built riverside parks. These measures have greatly defused the pollution 
of urban water resources and environment, and improved the overall appearance of 
the city’s environment. [22] 
 
The strength of comprehensive control of water pollution in key river basins has been 
intensified. To effectively control water pollution and protect water environment, 
since 1994, Chinese government has implemented the water pollution prevention and 
control project on “Three Rivers and Three Lakes”, which are Huaihe River, Haihe 
River, Liaohe River and Taihu, Dianchi and Caohu. In 1995, Chinese government 
issued the Provisional Regulations of Water Pollution Control of Huaihe River Basin, 
and compiled the Water Pollution Control Plan of Huaihe River Basin and 9th Five 
Year Plan, formulated the control target of the total pollutants discharge capacity in 
the river basin and maximum permitted discharge capacity of main cities and towns 
and main drains. Meanwhile, small paper mills whose annual yield is less than 5000 
ton within Huaihe River Basin were required to stop production and close down by 
the prescribed time limit. In the river basin of “Three Rivers and Three Lakes”, these 
measures made that the pollutants discharge of 95% of 5188 key pollution enterprises 
realized met standard; inside the river basin, 55 urban sewage disposal plants have 
been constructed, 111 are under construction; urban sewage disposal plants 
constructed and under construction accounted for 67% of the total planned amount to 
be constructed. [23] 
 
Policies and concept on the control and protection of water environment have been 
transformed. There are two transformations in management concept: one is from 
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simply purifying wastewater to regarding wastewater as a resource, and turning 
wastewater into resources; the second is from placing lopsided emphasis on 
decentralized point source management to implementing the control combined with 
decentralized and centralized management in the light of local conditions. In control 
mode, simply seeking second-class treatment without consideration of local 
conditions has been transformed into using multi ways to treat wastewater in the light 
of local conditions. Oxidation pond, oxidation ditch, land treatment system, deep sea 
discharge and other means are advocated to use in the light of local conditions, so as 
to fully use the purification capacity of nature, and solve the sewage disposal 
problems that environmental departments haven’t been able to solve for a long time 
due to being short of funds. In managerial system, the following transformations have 
been realized, that is, from simple density control to the control of total quantity, from 
qualitative control to quantitative control, and from empirical management to 
scientific management. [20] 
 
Though we have made certain achievements in water pollution control, but we must 
know that our water pollution control still has series of problems, which impede our 
social, political and economic development and need to be solved urgently. 
 
4.2.2 Existing problems 
 
4.2.2.1 Existing Problems in Water Resources Managerial System 
 
The managerial system is not well arranged, and the division of powers is not clear. 
According to the provisions of the Law on Water, the state implements a system that 
combined unified administration with level-to-level and department-to-department 
administration on water resources. Its concrete contents include: the Water 
Administration of the State Council is responsible for unified administration on the 
water resources of the whole country; other related departments of the State Council 
coordinate with the Water Administration of the State Council in related 
administration on water resources according to the division of responsibilities 
stipulated by the State Council; water administrations and other related departments 
of local governments of county level and above are responsible for related 
administrations on water resources according to the division of responsibilities 
stipulated by the local government. However, in China, since the administration of the 
use, management and control of water belong to different departments; the 
phenomena that each does things in his own way, redundant work, shirking 
responsibility onto each other, and low efficiency appear one after another. Our 
macro-administration lacks a unified programme. Our country’s water resources 
management includes the control, protection, development and use of surface water 
and groundwater, which are cross administered by water resources, electric power, 
communications, urban construction, mine and agricultural departments, so that the 
separation of departments is very serious. The single target programme administration 
that each department implements pursuant to their own interests will inevitably 
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contradict with the multi-functions of water resources, and will stir up disputes with 
other departments. The Ministry of Water Resources and the State Environmental 
Protection Administration need to coordinate with each other on the pollution control 
of water resources. The Law on Water Pollution Control issued in 1984 stipulates that 
the state and local environmental protection departments should implement monitor 
on water pollution control. However, the Law on Water issued in 1998 stipulates that 
the water administration of the State Council (the Ministry of Water resources) is 
responsible for unified administration on water resources of the whole country, and 
water resources administration includes both water quantity and water quality. Thus, 
there appears a problem, that is, which should lead the protection on water resources? 
[24] Chart 4.2.2.1.1 shows the management institutions of water pollution control in 
China. 
 

Chart 4.2.2.1.1 Management institutions of water pollution control in China 
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Source: Wang Jinnan. Water Pollution Control in China Institution and Policy. Beijing: Chinese 
Environmental Science Publishing House, 2003 
 
On the other hand, in the respect of coordinate mechanism, the coordinate 
organizations authorized by the state haven’t really played the role of coordination. 
Though the Law on Water stipulates that our country’s water resources are 
implemented with level-to-level and department-to-department administrations under 
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the unified administration of the Ministry of Water resources; the Ministry of Water 
Resources and seven river basins water resources commissions set under the Ministry 
of Water Resources will coordinate with each other on the use of water resources 
within the scope of their own functions and powers, settle disputes among 
departments and regions, implement river basin administration on water resources. 
However, the actual situations fall far from the provisions. The Ministry of Water 
resources, as the Water Administration of the State Council, cannot settle its disputes 
with the State Environmental Protection Administration on the issue of water quantity 
and water quality, and the river basins water resources commissions set under the 
Ministry of Water Resources have not played their due coordinate role so far. [25] 
 
River basin administrations lack corresponding legal status and functional measure. 
So far, China hasn’t a law on river basin administration and river basin administrative 
setup. And each plan on the adjustment of organizational structure only defined each 
river basin administration as the “agency of the Ministry of Water Resources at that 
river basin”, whose nature is a “public institution”. This has not clarified the legal 
status of this type of institutions. However, according to the provisions of Article 6 in 
the Managerial Regulations on the Reform and Organization of Administrations of the 
State Council, “the state administrations governed by the institutions of the State 
Council should be governed by the institutions of the State Council, and charge 
particular affairs and execute administrative functions”, which defines the river basin 
administrations as the state administrations with the subject qualification in 
administration law and corresponding administrative functions. These two definitions 
are clearly inconsistent with each other, so that the legal status of the river basin 
administrations remains unsettled. Since lacking necessary legal basis, the river basin 
administrations often are at a disadvantage when executing their functions. In many 
regions, the status of river basin administration is lowered to an administration level 
that is as well without as with it; and they often cast the river basin administrations 
aside and go their own way for their own interests. [26] 
 
The legal force of the regulatory documents formulated by the river basin 
administrations can not be confirmed. Currently, China implements a unified, 
multi-level legal system; and some state administrations also need to have limited 
legislation power within their scope of powers. Since the river basin administrations 
are the agencies of the Ministry of Water Resources, their own legal status remains 
unconfirmed. Correspondingly, the legal force of the regulatory documents 
formulated by them often is questioned. Virtually, it would seriously affect that the 
river basin administrations execute comprehensive administrative functions on water 
resources. [26] 
 
Since their status, nature and basis remain unconfirmed, the monitor and 
administrative power of the river basin administrations inevitably becomes mere 
formality. Among the present seven river basin administrations, only the Yellow River 
Water Resources Commission, Huaihe River Water Resources Commission and Haihe 
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River Water Resources Commission implement direct control on the river sections 
and projects inside their river basin that have sharp contradictions at provincial levels. 
All river basin administrations meet with sharp resistance and could not coordinate 
complicated and confused water affair relations of various sides, and their prestige 
decreased year by year, so that they couldn’t play their due roles. [26] 
 
4.2.2.2 Water Resources Property Right Management is Chaotic 
 
Water right means the property right of water resources. It is the basis for distributing 
and using water resources and gaining incomes and profits from water resources. 
Since water is an irreplaceable strategic resource in the economic and social 
development of the country, so each country has a set of system and regulations on the 
administration, control, development and use of water. As for water right, most 
countries stipulate that water resources belong to the state or local government, some 
stipulate that they belong to individuals. The Article 3 of the Law on Water of our 
country stipulates in explicit terms that “water resources belong to the state, and the 
property right of water resources is executes by the State Council representing the 
state.” However, in reality, the actual subject of property rights of water resources in 
China is not clear and definite; legally it belongs to the state, but its actual owners are 
departments at provincial, municipal and county levels. The other character of the 
property right is its owners have right to gain income and profits from the assets. The 
Law on Water of our country stipulates “one who uses water supplied by water supply 
projects shall pay water fees to water supply units subject to provisions. Units that 
draw water directly from underground in cities shall be charged with water resources 
fees; other units that draw water from underground, or rivers and lakes shall be 
charged with water resources fees subject to the decision of governments of province, 
autonomous region or municipality directly under the Central Government.” So, water 
fees are the production and operating income of water supply project units; in the 
nature, it is the same to the exchange at equal value when enterprises provide 
commodities. Superficially, water resources fees are the income gained by the owners 
of the property right of water resources; but in reality, that’s not the case. The Law on 
Water stipulates that water resources belong to the state; however, at present water 
resources fees are collected by local governments, they are not included in the income 
of the Central Government, that is, water resources fees aren’t the compensation to 
the value of the real property right of water resources. Under current water right 
system of our country, governments at all levels not only can use water resources free 
of charge, but also can gain more profits by drawing more water, so that excessive 
drawing of water is a behavior being encouraged. [27] 
 
Take the Yellow River as example. Provinces in the upper reaches of the Yellow River 
can gain all the incomes from drawing water of Yellow River in irrigation; however, 
provinces in the lower reaches of the Yellow River need to bear the economic and 
ecological losses caused by the lower reaches of the Yellow River running dry 
because of excessive drawing water of Yellow River. Under the current water quantity 
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of Yellow River, the upper reaches nearly don’t bear the costs caused by excessive 
drawing water of Yellow River, but can own all the income, so that provinces in the 
upper reaches of the Yellow River virtually are encouraged to limitlessly draw water 
of Yellow River. If the demand on water exceeds the quantity of water resources, and 
assuming that the cost of water drawing project is zero, then the water resources 
would inevitably end in exhausted. 
 
4.2.2.3 The Legal System on Water Resources Management is Imperfect, and the 
Strength of Enforcement is Insufficient 
 
At present, related laws, regulations and rules on water resources management and 
protection of waters of China lack organic connections. The current laws, regulations 
and rules of environmental and water resources construction on water resources 
protection are not clear and explicit, and weak in operability; they cannot manifest the 
strategic concept on the coordinate development of environment and resources. At the 
same time, the current environmental regulations consider the protection of water 
resources only from the angle of environment, not from the angle of the sustainable 
development of water resources. Water resources departments lack unified concept, 
rules and regulations on the protection of water resources; their work is haphazard, 
without series regulations as the basis of administration to manage and protect water 
resources. At the same time, since the strength of enforcement is insufficient, strict 
enforcement often cannot be realized due to local protectism and other reasons. 
Pollution units only need to pay token sewage fees, no one would force them to make 
their discharge meet standard, so that water resources are seriously damaged. [16] 
 
4.2.2.4 Existing Problems in Water Pollution Control Investment System  
 
China’s current environmental protection and investment system was gradually 
formed and developed under planned economic system. Its character is that the 
government is the biggest investment subject, with the main target to seek 
environmental and social benefits, as it is not based on a invest-yield cost-benefit 
accounting system, so that the traditional environmental protection and investment 
system clearly has pitfalls: 1) Lack pluralism investment subjects and financing 
system. Simple investment channel and without an economic benefits-drive system 
could not attract social capital at home and abroad to enter in environmental 
protection, which causes that the capital of environmental protection is insufficient, 
programmed capital cannot be in place, some urgent environmental problems cannot 
be solved, large numbers of social idle capital cannot find investment directions, 
financial institutions feel difficult in loaning their capital, and some important 
environmental control projects have to rely on foreign loans. 2) The investment costs 
are relatively high, which makes the country and enterprises pay very high prices. 
Many investments do not take costs into account, and man-made managerial costs are 
higher than technical costs. The main reason is that market system has not been 
introduced into the current investment system, and invest-yield cost-benefit 
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accounting system has not been established. 3) The investment results are bad, which 
causes great waste of investment. Both industrial pollution control measures and 
urban environmental protection infrastructure exist the phenomena that could not 
normally operate after being constructed, among them, some are due to technical 
factors or facilities do not coordinate with each other, but most are because that 
enterprises shift the costs of the enterprises on pollution control on the society by not 
operating facilities, which causes that environmental investment is wasted and can not 
play due play its due role. 4) Related environmental investment policies need to be 
perfected. It is an exorable trend that China must establish a pluralism and social 
environmental investment & financing system. So, we need to improve and perfect 
the current inappropriate environmental investment policies, through formulating 
these policies, adjust the distribution relations of different interest subjects in 
environmental protection activities, produce interest-drive system, so as to arouse the 
enthusiasm of social public to conscientiously participate in environmental protection. 
[1] 
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Chapter 5 Discussions: Solutions and Suggestions to the 

Reform of China’s Water Pollution Control System 

Water pollution control system includes water resources managerial system, water 
resources property right system, legal system on water pollution control and methods 
of water pollution control. In China, after more than 30 years of water pollution 
control, we have established a series of water resources managerial systems and 
regulations, and have formed an initial system of water pollution control. However, 
our water pollution control system still is imperfect, and needs to be further improved 
and perfected. And we need to reform our water pollution control system. This thesis, 
by combining the experiences of European countries on water pollution control with 
the current situations of China’s water pollution control, by a specific analysis on 
remedy taken to handle the water pollution of Huaihe River basin, puts forward that 
we should draw on the successful experiences of European countries on water 
pollution control to improve the water pollution control of China. 
 

5.1 Brief Analysis on the Causes of China’s Ineffective Water 

Pollution Control  

It has been more than 30 years since China engaged in controlling water pollution at 
early 1970s. However, the pollution of rivers and lakes and cities in the country still is 
very serious. To the task of environmental protection, China has formulated a 
principle of “combining prevention with control, but giving priority to prevention” on 
pollution, and has often warned people we should not slip back into the old nut of 
capitalism by “control after pollution”. Now, over 30 years have elapsed, but the fact 
is we haven’t been able to effectively control the development of water pollution. The 
main causes that China has been ineffective in water pollution control are as follows: 
 
Our ideological understanding is insufficient. Leaders and departments at all levels 
have not regard the protection of water resources as an fundamental state policy, and 
have not abided by the principle of coordinate development of economic development 
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and environment protection. In the Environment and Development Conference of the 
United States held in 1992, the leaders of all the countries in the world agreed 
unanimously that to achieve sustainable development, economic development and 
environmental protection must by coordinated. The Chinese government has taken 
sustainable development as a fundamental development strategy of our country long 
ago. However, we must acknowledge that for a long time, many of our practices are 
not consistent with sustainable development strategy; that we always give priority to 
the development of economy, but put environmental protection at a less important 
position. 
 
Regional interests are given too many considerations. For the use of water resources, 
local governments often give too many considerations to partial interests of the local, 
but ignore the overall interests of the country and people; they only consider 
temporary economic interests, but ignore their long-term use. So that they often go 
against objective laws, blindly, excessively and even predatorily exploit and waste 
water resources. In recent years, China uses the growth rate of extensive water 
drawing to keep up with about 1.4% of population growth rate and over 9% economic 
growth rate. 
 
Legal system is not perfect, and enforcement is not strict. Though China has issued 
the Law on Water and the Law on Water Pollution Control, but there are still many 
people who don’t realize the importance of water resources protection and water 
pollution control, the importance of water to economic construction and people’s lives, 
nor acknowledge their contents. At the same time, related laws on water are not 
perfect, and not concrete, and they lack quantitative standard, so that they are hard to 
be enforced. This makes the enforcement become difficult and complicated, and 
causes that the laws are not observed and enforcement is not strict. 
 
There’s only symptomatic relief, without radical treatment. For 30 years, the basic 
policy on industrial pollution control has not left the old way of end treatment, we 
have not attached much importance to the prevention of water pollution; and many of 
our policy practices, like discharge fees, total quantity control, discharge license 
system, are all end treatment on pollutants. We should control the produce of pollution 
from the source of industrial production, that is, we should implement clear 
production, including changing product design, using clear materials, reforming 
production technology, renewing production equipments, cyclically using materials 
and improving production management, so as to improve the utilization ratio of 
resources and reduce the yield of pollutants as well as possible. Thus, we cannot only 
gain environmental benefits, but also can gain economic benefits through reducing 
costs. 

5.2 Solutions to Reform China’s Water Pollution Control System

5.2.1 Reform the Managerial System of Water Resources 
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With the characteristics of public goods, water is also the strategic resource that has a 
bearing on social economic development, even the presence of whole biological 
universe. Furthermore, water resource is of entirety from the view of whole river 
basin. So, in respect of managerial system, the objective laws should be followed in 
order to realize unified management of water resources.  
 

On one hand, the river basin management organization must be empowered to realize 
whole-management of river basin. In the new “water law”, over two thirds of river 
basin management organization’s functions fall into the scope of macroscopic 
management, which means that the power of the organization is more realized by 
decision and supervision, and law enforcement is assumed by local water resource 
administrative authority. But since local water resource administrative authorities are 
subject to local government in respect of finance and personnel, they are unable to 
slip the leash of local benefit. And there are no accountability systems to ensure post 
supervision of river basin management organization. So, to realize the 
whole-management of river basin, the present water resource managerial system must 
be reformed to give shape to vertical leadership system just like: Ministry of Water 
Resources – river basin management organization – provincial water resources 
administrative authorities down to the municipal water resource administrative 
authorities. Even to keep it conservative, river basin management organization should 
be at least empowered to check and evaluate the leaders, to veto their incumbency and 
to impeach the leaders remaining in office of the local water resources administrative 
authorities. Check and evaluation of nationwide water resources should be also be 
gradually based on river basins as units.  
 

On the other hand, administration division should be destroyed and transformed to 
unified management mode of all departments. The phenomenon of “multiple people 
controlling the water and ill-defined responsibilities” has existed in water resources 
managerial system of China for a long time, which causes difficult coordination of 
development, utilization, protection and management of water resources, and further 
causes utilization level difficult to raise; furthermore, water resources fee, river 
channel work maintenance cost, soil and water loss control fee, soil and water 
conservation facilities compensation fee and the water rate are relatively low, so it’s 
difficult to radically control water resources waste and pollution. So, we must 
continue to implement integrated management of water affairs to set up a multi-level 
coordination and consultation mechanism - an administrative department in charge 
and multiple assistant relevant departments – which is secured in the form of law and 
regulation, and in which, responsibility, power and interest should be divided clearly. 
The relevant policies regarding regional and industrial interest should be coordinated 
and mutually controlled in order to make the spirit of regional policy, industrial policy 
and basic law of our country consistent to form smooth-link and relatively unified 
management mode. At present, there are 804 administrative units at and above county 
level of 28 provinces that have realized integrated management of water affairs, 
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accounting for 33% of that of the whole country, which shows that pilot work of 
integrated management of water affairs has been highly effective. Some provincial 
and municipal organizations have begun their attempts. Now, responsibilities of every 
level of water resources administrative departments should be combined with 
responsibilities of water supply, saving, drainage, wastewater treatment, recycling and 
water utilization of municipal departments and responsibilities of development, 
utilization and protection of the groundwater within planning area into one 
water-affair management organization. At the same time, nationwide unified 
management organization should be established as soon as possible. [27] 
 
5.2.2 Clearly Define Water Resources Right  
 
In the new Water Law, water right is state-owned; the government and water resources 
administrative departments are responsible for water resources unified management 
and supervision on behalf of China. But actually, phenomenon of “doing the things in 
its own way” in water resources development and utilization has not been radically 
changed. So at the present time, it’s urgent to set up and consummate water rights 
system of China. Specifically, the first is to clearly define water rights scientifically 
and reasonably. Defining water rights is to embody the principle of sustainable 
development and utilization benefit, and to specify ownership of water rights and 
qualification of obtaining water rights, meanwhile, to specify computation methods of 
water rights. Through defining water rights, the right and obligation of water 
resources users and administrator can be made definite, and allocation efficiency of 
unit water resources can be improved accordingly. Second, carry out primary 
partitioning of water resources rights. Water resources and bearing capacity of water 
environment should be taken into consideration to make the allocation of water 
resources rights firstly satisfy living needs, then allocate to other industries according 
to plan, thus to realize the transformation from “deciding supply according to needs” 
to “deciding needs according to supply”; secondly, to carry out water drawing license 
system. The water resources is planned and dispatched in a united manner by water 
administrative departments which grant water drawing licenses and charge water 
resources fees. Through water drawing approval, users can obtain rights of drawing 
water. Furthermore, based on the principle of unified dispatching and saving of 
surface water and groundwater, the water rights of both kinds of water should be 
established simultaneously to avoid setting up water rights for only one kind of water, 
causing the other kind of water to be exploited excessively. Thirdly, establish 
legislation and government supervision measures to ensure the implement of water 
rights. After being established, water rights should be timely registered and perfect 
water rights system concerning water rights allocation, transfer and registration 
should be set up combining common rights and usage regulation of water resources. 
The fourth is to establish water rights exchange system in which macroscopic 
readjustment and control of government and market mechanism are organically 
combined. The water resources saved by the units and individuals gaining water right 
with compensation in accordance with law through measures of adjusting products, 
improved techniques and water saving can be transferred with compensation under 
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the law in order to gradually establish “Quasi- market” water rights exchange system, 
to drive water resources to flow towards the direction of high efficiency and high 
benefit. [16] 
 
5.2.3 Perfect the Legal System of Water Resources Management 
 
At the present time, the first thing is, basing upon summarizing implementation 
experience of current Water Law, to amend the Water Law in accordance with the 
requirements of Socialist Market Economic System and administration according to 
law, perfecting water resources managerial system, strengthening reasonable 
exploitation, high-efficiency utilization, optimizing allocation, overall saving, 
effective protection and comprehensive treatment of water resources, perfecting law 
enforcement and supervision mechanism, enhancing law responsibility, so as to 
ensure and promote sustainable utilization of water resources with scientific and 
feasible legal system. The second thing is to strengthen management legislation of 
water resources in trans-administrative area. Although in the Water Law, water 
resources managerial system combining river basin management and administrative 
area management has been set up, the power limits of river basin management 
committee to deal with water resources issue in trans-administrative area is not clear; 
and due to limitation of leadership levels, it's difficult to smoothly submit the 
inter-provincial water resources management issues to river basin management 
committee. Under the current system, water resources legislation in 
trans-administrative area must be strengthened, coordination, arbitration and 
punishment function of river basin management organization mush be enhanced and 
ensured with legal means such as administrative contract. Furthermore, for some 
concrete management work such as water resource facilities construction and 
management, flood control and prevention, water allocation, concrete regulation 
should be set up to legalize management measures. The fourth thing is, under the 
instruction of the Water Law, make a Water Right Law which is suitable for practical 
situation of China, specifying allocation, utilization and transfer of water resources. 
Property right system is the most important in water resources management; other 
work of water resources management such as water market establishment is based on 
it. Water Right Law shall be one of the important symbols of the process that water 
resources management is being conducted according to law in China. Finally, promote 
normalization, routinization and legalization construction of administration and 
enforcement of law in water resources management. Water legalization atmosphere 
should be built and water legalization awareness of the entire population should be 
enhanced through propaganda; qualification and law enforcement level of law 
enforcement personnel should be improved through training; regulations should be set 
up in all provincial water resources management departments combining relevant 
legislation such as Water Law and Administrative Punishment Law to standardize 
water administration and law enforcement behaviors; law enforcement forces should 
be enhanced; for the cases causing serious destruction of water resources, criminal 
responsibility of lawbreaker should be meted out with the help of public security 
departments to avoid future mistakes and enhance water resources awareness of the 
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entire people. [28] 
 
5.2.4 Economic Management Means of Water Pollution Treatment 
 
5.2.4.1 Increase Investment of Water Pollution Treatment 
 
According to the experience of developed countries, when investment of pollution 
treatment accounts for 1.0%-1.5% of GDP, the environmental deterioration is possible 
to be controlled basically, the environmental condition can be maintained at 
acceptable level; when investment of pollution treatment accounts for 2.0%-3.0% of 
GDP, the environmental quality can be improved. But in China, the proportion of 
pollution investment has remained low; it's difficult to reach the requirement of 
controlling environmental deterioration and improving environmental quality. 
 

China should invest more to environmental protection in five aspects: set up public 
finance, subsuming environmental expenditure under every-level financial budget; 
directly invest or aid important engineering construction, such as continuing to issue 
nation debt; increase enterprises’ loan, i.e., loan with interest should be increased for 
pollution treatment of enterprises and clean production; support ecological protection 
construction in the west development projects by means of financial transfer payment; 
reform pollutant discharge fee system and increase investment of government to 
environmental protection. Increase of these investments will lead to the increase of 
water pollution control and prevention investment directly.  
 
5.2.4.2 Reform Relevant Tax System 
 

 Increase the enforcement of pollutant discharge fee. The current pollutant 
discharge fee system in China has lagged behind with the actual pollution control 
situation, the force of the current system is not sufficient to attain the purpose of 
controlling pollution. So, reform must be carried out. Firstly, the charging scope 
shall be extended to all pollutant-discharging units; secondly, the charge standard 
is required to be increased gradually higher than the costs of wastewater 
treatment. Third, pollution sources exceeding the standard shall be rectified 
within the specified period in addition to the charges of exceeding-standard 
pollutant discharge fee, also the charges shall be collected in an incremental 
manner within the specified span. 

 
 Ecological tax is one category of taxes, for the purpose of protecting ecological 

environment and natural resources, collected from units or individuals impairing 
the external environment through production or consumption. According to 
foreign experiences, ecological tax is required urgently to be enforced to realize 
reasonable compensation between ecology and resources, to enhance 
environmental protection infrastructure construction and widen means of 
collection and management. It’s an important way to improve ecological 
awareness, resource awareness and environmental protection awareness of the 
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entire society. Products bringing damage to health and environment during 
production or consumption shall be placed ecological tax on, such as 
phosphorous detergent, chemical fertilizer, ineffective pesticide, straw pulp 
papermaking with annual output of less than 20 thousand ton. 

 

 Wastewater treatment fee collection range shall be extended and collection 
standard should be raised, which ensures that wastewater treatment facilities runs 
well and urban wastewater treatment industrialization can be realized. Wastewater 
treatment fee shall be collected in all the cities, and wastewater treatment charge 
standard shall be increased to the meager profit level in cities where wastewater 
treatment charge has been collected. Quantity (and cost) survey system shall be 
carried out as soon as possible towards public facilities such as municipal work, 
landscaping, and fire fighting devices. Municipal industry, environmental 
industry and other industries shall be encouraged to use recycled water. 
High-water-consumption industrial project shall be forbidden or limited to be 
built in cities lacking water resources, and water saving incentive scheme should 
be promoted. [29] 

 
5.2.5 Improve Capacity Building in R&D and Emphasize Technology-based 
Water Pollution Control
 
Water pollution control requires action at all levels of the hierarchical framework. The 
ideal method to abate diffuse chemical pollution of waterways is to minimize or avoid 
the use of chemicals for industrial, agricultural, and domestic purposes. Adapting 
practices such as organic farming and integrated pest management could help protect 
waterways. Chemical contamination of waterways from industrial emissions could be 
reduced by cleaner production processes. 
 
Other interventions include proper treatment of hazardous waste and recycling of 
chemical containers and discarded products containing chemicals to reduce solid 
waste buildup and leaching of toxic chemicals into waterways. A variety of technical 
solutions are available to filter out chemical waste from industrial processes or 
otherwise render them harmless. Changing the pH of wastewater or adding chemicals 
that flocculate the toxic chemicals so that they settle in sedimentation ponds are 
common methods. The same principle can be used at the individual household level. 
 
5.2.6 Increase Public Environmental Protection Awareness and Perfect Public 
Participation Mechanism 
 
All departments and press units shall actively adopt effective means to propagandize 
and educate in a wide, deep and consistent way; courses on environmental protection 
shall be put up in primary, middle and high educations, lectures on water pollution 
control shall be increased in high education to make water environmental protection 
deeply rooted among the people; some training classes shall be held periodically to 
train the professionals and every level of accountants, auditors participating in water 
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waste treatment projects, and some experts shall be invited to teach courses of 
environmental economics, environmental engineering, ecology, resource economics, 
environmental legislation and environmental auditing; some professionals shall be 
sent to foreign countries to learn advanced treatment experience to reduce the distance 
between China and developed countries.  
 
And, crime reporting system and public hearing system must be improved; public’s 
right to know the environmental status shall be protected according to law. In foreign 
countries, the public participates in decision-making and comprehensive management 
of water resources. The practice has proved that the function of users is irreplaceable 
in management. That the users participate in management can be viewed from three 
levels: First, users take part in decision-making. User representatives from different 
levels participate in making decisions on water affairs through public notice or 
hearing to improve democratization and scientific level of decisions. Second, users 
take part in management. Under the instruction of government, the association 
composed of water users is responsible for small-scale irrigation area or one part of 
large-scale irrigation area, which shall strengthen supervision on each other and 
reduce water supply cost effectively. That users participate in supervising water 
enterprises shall improve democratization level of management, increase transparence 
degree and trust degree of the public. Third, users take part in supervision. Water 
quality, quantity and water environment information publication system shall be 
established which will be convenient for users to participate in supervision. 
Communication, treat and feedback system for users to supervise shall be set up. 
Through supervision, administrative capability of government, service level of water 
enterprises and illegality and violation control efficiency shall be improved. [30] 
 
5.2.7 Combination of Rectification and Prevention 
 
The principle of “first saving, second rectification” should be followed. Due to the 
lack of water resources in China, water saving is very important and it’s also the basic 
way to lessen water pollution. Saving water is a “double-win” strategy of water 
pollution prevention and control, for it can help to reduce not only water utilization 
cost but reduce pollution rectification cost. So, water utilization efficiency must be 
improved in agriculture, industry and municipal work to reduce wastewater discharge 
and pollution load from sources and set up water-saving and pollution prevention 
society.  
 

 Water saving policy and plan shall be set up, including water consumption norm 
for main industries, production and urban and rural residential life, total water 
consumption control index and water supply-utilization plan; basic water 
managerial system combining total consumption control and norm management 
shall be carried out. Water saving appraise system shall be set up, through which 
the water saving practical situation of water consumption units can be appraised, 
and supervision of high water consumption industries and important water users 
can be strengthened.  
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 Adjust industrial structure and realize optimizing allocation. Water resources 

justification system shall be carried out to newly-built, rebuilt and expansion 
projects to adjust present economic structure and optimize water allocation 
according to water resource conditions. Agricultural water saving engineering 
construction shall be developed and industrial water saving technique innovation 
carried out to promote all kinds of water-saving techniques, device and 
equipment.  

 
 Improve water-saving managerial system and set up reasonable water pricing 

system. Water resources and water-saving managerial system shall be set up and 
improved, with water drawing permit and water resource paid utilization system 
as hard core, including water resource justification, total water consumption 
control and norm management, and water saving products certification. Water 
saving information system construction shall be strengthened. Water price and 
water resource fee shall be adjusted in a suitable manner, and progressive rate 
system shall be carried out for exceeding-standard and norm water consumption. 
Some money can be drawn from water resource fee and exceeding-norm charge 
as water-saving management capital for special purposes. Policies such as 
water-saving special prize, financial subsidy, and reducing administration charge 
shall be used to promote and support water-saving technique development. Water 
pollution prevention and water saving promotion mechanism should be set up. 

 

Clean production shall be enforced. Environmental protection organizations are 
responsible for appraising pollutant discharge level of enterprises under plan and 
construction. The enterprises exceeding discharge standard shall not be approved; 
relevant engineering measures shall be matched to fundamentally change the passive 
situation of pollution control. In the first 4 years of 9th Five Year Plan (1996-2000), in 
combining economic structure adjustment, China eliminated backward productivity, 
closing more than 84 thousand enterprises which are seriously polluted and without 
rectification prospect, including some backward enterprises such as coal mine, steel, 
cement, glass, oil refining, papermaking, thermal power generation industries, which 
effectively reduced the total pollutant discharge. During the “tenth five-year", China 
continued to quicken industrial instruction adjustment and technical advancement, 
eliminate backward productivity and techniques, speed up the development of high 
and new-technology industries and carry out conventional industry reforms, reduce 
energy consumption of products, promote clean production and green consumption, 
all of which provided forceful support for controlling pollution and protecting 
environment from sources. 
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Chapter 6 Conclusions 

The European countries have made great success in water pollution control, which 
provides plenty of useful experience and reference for China’s ongoing reform in 
water pollution control. This thesis, by taking an approach of comparative analysis, 
looks into the whole process of the European countries’ water pollution control and 
makes evaluations on their managerial strategies, systems and methods. And then, 
based on China’s particular circumstances, this thesis reviews China’s efforts on water 
pollution control and analyzes the current situation of China’s water management, 
especially taking a specific analysis on the water pollution control system of Huaihe 
River Basin, and puts forward suggestions to reform China’s water pollution control 
in seven aspects, which are managerial system, property rights system, legal system, 
economic managerial system, technologic managerial system, public participation 
mechanism and prevention and control system. 
 
There are advantages and disadvantages of this thesis as the following: 
 
Advantages:  
 
1. Through comparative studies, this paper generalizes different countries' common 

practices of water pollution control and sorts out some common principles and 
methods that might be acceptable by other countries in the process of dealing with 
water pollution.  

 
2. This paper, based on analysis of China's practical water pollution problems and its 

circumstances, looks into foreign experience and resolutions and transplants in 
some way the foreign successful experience to China's own situation.  

 
3. Brings forward the argument that China's water pollution management should rely 

on joint force and adopt a comprehensive method involves enhancement of 
government intervention and availability of funds, economic policy preferences, 
technological support and public participation etc.  

 
4. Take a case study on Huaihe River Basin management, which, at some extent, 
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provides fresh and useful materials and data for further research in the area of 
China's water pollution control.  

 
Disadvantages:  
 
1. As this paper tries to pursue as much comprehensive as it could be, many parts of 

the paper still needs to be further digged out and polished.  
 
2. Although this paper comes up with several suggestions on improving China's 

water pollution management, more detailed and thorough arguments and materials 
needs to be given to prove its feasibility, particular how feasible they can be put 
into practice.  

 
3. Due to limited knowledge and research experience of the author herself, this paper 

lacks theoretical support. It has not yet found and introduced existing theories 
involving environmental science, economics and public management to support its 
arguments, nor has made further elaboration of the theories.  

 
4. Although case study on Huaihe River Basin largely reveals China's whole picture, 

it still has limitations to explain completely China's situation, and some of its 
experience might not be immediately effective to China's whole situation given 
the strong diversity of this country and its ever-dynamic changes in this area. 
However, the author believes this research lays a solid foundation for her future 
studies in China's water pollution management. 
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