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SECTOR ANALYSIS 

 
A. Sludge Treatment and Disposal 

1. Sewage treatment and sludge treatment are two equally important components in 
resolving urban environmental pollution problems. Sludge treatment and disposal acts as a final 
safeguard tool for the sewage treatment process. The sludge treatment process is the economic 
reduction of the water content in the dewatered sludge to ensure a sustainable way of sludge 
disposal and sludge drying, stabilization, and/or digestion. The common international sludge 
disposal techniques include the use of landfill, incineration, and different land applications. The 
application of the different techniques is mainly based on the country’s regulations, available 
technologies, sludge quality, and local characteristics. However, sludge digestion and land 
application are still recognized as the best, most reliable, and most sustainable method if and 
when they are applicable. Land application is still the common worldwide practice—as early as 
1998, land application had increased its share of the market to 59%, and this ratio increased to 
66% by 2005. 
 
2. Incineration greatly reduces the volume of wastewater sludge and can take advantage of 
energy in these materials. However, this requires large capital investments in infrastructure and 
operational cost, and requires the burning of fuel (usually fossil fuel). Incinerators in more 
developed countries are subject to increasingly strict, complex, and costly air pollution control 
standards. In countries where air control standards are not strictly applied or technology is not 
full mastered, incineration can generate significant amounts of air pollution. In addition, 
incineration is not always publicly acceptable.  
 

1. Situation in the People's Republic of China 

3. Sludge treatment has not been well developed in the People’s Republic of China (PRC) 
because of the following:  
 

(i) Inadequate attention. Sewage treatment has been the primary task of the 
government while the treatment of sludge has been overlooked in the past. Most 
of the urban development master plans do not address sludge issues separately. 
Sludge treatment is not included in municipal solid waste management and 
planning.  

(ii) Lack of regulations and management. Existing laws and regulations do not 
have the relevant provisions on sludge treatment and disposal. Construction 
bureaus, environmental protection bureaus, and other related government 
agencies have all established certain functions for overseeing sludge treatment 
and disposal, but such practices still lack effective coordination and 
implementation.  

(iii) Inadequate investment. Tariffs for sewage treatment are still relatively low, 
making it financially difficult to treat sludge according to standards. Insufficient 
investment in sludge treatment facilities affects the construction of sludge 
treatment plants and other related projects. It is also difficult to scale up or 
commercialize sludge treatment and disposal facilities in the market. 

 
4. In the past, the disposal of sludge did not raise noticeable environmental problems, as 
the quantity produced was relatively small. Rapid urbanization and the demand to increase 
sewage treatment efficiency have made sludge treatment and disposal an urgent environmental 
protection issue in the PRC. By 2010, 60% of all urban wastewater will be treated, which will in 
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turn generate about 30 million tons1 of sludge every year. In 2007, 56% of the sludge produced 
in the PRC was disposed of in landfills. The rest was mainly utilized for agriculture purposes or 
disposed of in specific waste disposal sites. Moreover, recent requirements for environmental 
protection and sanitary landfill operation have increased dumping costs, and the growing 
volume of sludge has prompted a more active search for alternative treatment and disposal 
options. Therefore, there is currently a lot of research to find the most economic technology for 
sludge dewatering and drying in the PRC.  
 
5. Since 2003, major cities in the PRC have conducted various studies on sludge treatment 
and disposal planning. A number of projects have been completed and put into operation.2 
Despite national efforts on sludge treatment and disposal technology, the proper application of 
sludge, related standards, regulations, and policies are still undeveloped. Until now, only a draft 
set of standards has been developed. Less than half of the existing wastewater treatment plants 
are equipped with sludge stabilization facilities and less than 10% of them have sludge 
improvement facilities. However, the Ministry of Housing, Rural and Urban Development, with 
Asian Development Bank (ADB) technical assistance support3 is developing a comprehensive 
framework for improved sludge management that will include technical guidance and 
management benchmarks for achieving the goals of sludge reduction, stabilization, and 
resource recovery. 
 
6. The original Wuhan Sludge Management Master Plan promoted a centralized concept 
using co-incineration as a core option for the first stage of sludge treatment and disposal, and a 
long-term master plan based on solo incineration. In view of the environmental impact and 
treatment safety and security, various issues need to be seriously considered. First, transporting 
sludge will become an urban traffic and environmental challenge. Second, identification of the 
sludge treatment plant place is hard to solve because it is located in the central urban area. 
Finally, treatment safety and security is currently very limited because (i) sludge co-incineration 
in the PRC is in the early development phase so there are not enough reliable designs and solid 
operation experience; (ii) the available sludge co-incineration capacity is limited to about 5% of 
coal consumption, depending on the power plant size and type; (iii) reliable sludge treatment in 
the power plant will be negatively affected by a seasonal production variation; and (iv) without 
alternative options, there is a potential risk for co-incineration in case cooperation breaks down 
between the power plant and the sludge treatment plant. For the abovementioned reasons, the 
existing Wuhan Sludge Master Plan will be substantially improved by incorporating a 
decentralized and beneficial reuse of the sludge approach in the ADB sludge components. 
 
B. Urban Surface Water Management 

7. After more than 2 decades of rapid economic growth, the PRC is faced with widespread 
degradation of its aquatic ecosystems. The nation is suffering from critical water shortages and 
chronic water pollution. This situation is particularly severe with the growth in human activity 
near the water bodies. Combined with the declining availability of base flows, there is a 
progressive increase in the quantity of wastewater discharged into rivers, streams, and lakes 
The total volume of wastewater discharged in the PRC has been increasing since 1991, with 
about 54 billion tons in 2006. The water pollution problem has been growing for years and in 

                                                 
1 Figures from the Ministry of Environmental Protection. 
2  These include the Daxing Sludge Composting Plant, Qinghe Sludge Drying Plant, Fangzhuang Sludge Lime 

Stabilization Plant in Beijing, and Shanghai Shidongkou Sludge Treatment Plant. Guangzhou has implemented a 
brick making facility using sludge as the raw material.   

3  ADB. 2008. Technical Assistance to the People’s Republic of China for Urban Wastewater Reuse and Sludge 
Utilization Policy Study. Manila (TA 7083-PRC). 
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some cases, the damage done to the surface aquasphere is irreversible and the pollution 
impact on society, the health of the community, and the economy is highly significant. 
 
8. According to the latest figures mentioned in the report of the State of the Environment in 
China in 2008,4 the national annual total wastewater generation amount was 57.2 billion tons, 
representing an increase of 2.7% from 2007. On the other hand, the annual total chemical 
oxygen demand discharge was 13.207 million tons (a decrease of 4.4% from 2007) and that of 
ammonia nitrogen (NH4-N) discharge was 1.27 million tons (a decrease of 4.0% from 2007). 
These reductions in pollution are the results of increased efforts, mainly in point source pollution 
interception and treatment. Despite these welcome developments, water quality improvement is 
still slow for the PRC’s surface waters and groundwater sources; and urban water supply has 
become polluted at unacceptable levels. In 2008, Ministry of Environmental Protection river 
water quality monitoring results5 show that about 45% of the 200 major rivers had a river water 
quality of less than class IV or V and among 28 major lakes monitored, 58% of them were class 
V or worse. Eutrophication caused by nutrient pollution has occurred frequently in many of the 
PRC’s lakes. Water quality is considered adequate in only 72% of the 222 surface drinking 
water sources serving 113 major cities, and about 90% of urban water bodies are polluted.6 
Major pollution sources are from urban sewerage as well as nonpoint sources of pollution. The 
World Bank estimates that the PRC’s annual economic losses caused by water shortages 
resulting from pollution amount to about CNY147 billion.7 Over the last 15 years, the 
government has invested substantially in restoring lakes and wetlands. Unfortunately, the great 
majority of these programs have been failures or, at best, only partial successes. 
 
9. In 2008, ADB published the study, Reviving Lakes and Wetlands,8 based on a 
comprehensive review of the restoration program of the Taihu Lake and Donghu Lake, as well 
as two ongoing cases from the Sanjiang Plain project and an ADB-financed project in the 
Baiyangdian Lake.9 This publication explores how ADB and other international financial 
institutions should reposition themselves to assist the PRC in rehabilitating its lakes and 
wetlands. The study advocates the application of an integrated management approach to the 
management of water systems at all levels. It highlights the need to recognize the connectivity 
of all activities within a particular catchment, and demonstrates the importance of ecological 
rehabilitation, public participation, as well as science and technology support. Each case of lake 
rehabilitation is a unique combination of factors, but the study analysis highlights four key 
elements for success: strong and consistent political leadership, integrated planning and 
analysis, effective management structures, and financial engineering. 
 
10. The Wuhan lakes system is part of a complex water system of lakes and channels within 
the vast Jianghan flood plain that were originally connected to the Han and the Yangtze rivers. 
The lakes were part of the natural ecological system that allowed necessary water circulation in 
the area, sustaining the healthy condition of the lakes.10 Agricultural activity, acceleration of 
urban construction, and lack of regard for the environment have reshaped the area and are 
responsible for the disappearance of many lakes, the blocking of connection channels, and 

                                                 
4  Ministry of Environmental Protection, 2009, Report of the State of Environment in China in 2008. Beijing. 
5  See footnote 4. 
6  Ministry of Water Resources (MWR). 2005. Annual Report. Beijing: MWR. 
7  World Bank, 2007, Cost of Pollution in China, Washington, D.C.. 
8  ADB. 2008. Reviving Lakes and Wetlands. Manila. 
9  ADB. 2008. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the 

People’s Republic of China for the Baiyangdian Integrated Ecosystem Management Project. Manila (Loan 2428-
PRC). 

10 In Hanyang area, the natural water circulation was flowing from the Han River through the Hanyang lakes and 
channels system to the Yangtze River. In Wuchang area, the main lakes were linked with the Yangtze River. 
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restricting hydraulic circulation. Of nearly 100 lakes existing in the middle of the 20th century, 
only 38 remain in Wuhan City. The impact of huge amounts of wastewater previously 
discharged to the aquatic environment was amplified because of water stagnation. The result is 
a degraded urban environment, and reduced assimilative and hydraulic capacity to handle 
pollution and flood events. The lakes’ water quality is currently measured at classes IV–V or 
worse. Current conditions pose serious constraints to Wuhan’s sustainable economic 
development, and have the effect of freezing new initiatives to promote sustainable urban 
development unless the water management and rehabilitation issue is resolved. 


