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SECTOR ASSESSMENT (SUMMARY): MULTISECTOR (WATER SUPPLY AND 
SANITATION, WASTE MANAGEMENT, AND WATER-BASED NATURAL RESOURCE 

MANAGEMENT) 
 

Sector Road Map 
 

 1. Sector Performance, Problems, and Opportunities 
 

1. Over the past 30 years, the urban population of the People’s Republic of China (PRC) 
has increased from 190.0 million to 690.8 million, representing a rise from 19.4% to 51.3% of the 
total population.1 By 2045, the urban population is expected to reach 70% of the total population 
or 1 billion.2 Two-thirds of the urban population growth has come from rural–to–urban migration. 
The shift from low-productivity rural to higher-productivity urban employment has made an 
important contribution to economic growth, but has also exacerbated widening inequalities in 
urban and rural areas. The fast-growing urban population will require major investments in urban 
infrastructure and municipal services. Constraints to sustainable urban growth and improved 
quality of life for urban citizens include increasing water scarcity, water and air pollution, solid 
waste, energy demands, road congestion, and competition for land and other natural resources. 
In addition, climate change is expected to result in more extreme weather events, which will 
require improvements in urban construction standards and better disaster management policies 
and procedures.  
 

2. Hubei Province is located in the south central region of the PRC, with Wuhan as its 
capital city. Huangshi, a major city in the province, is spread over the low-lying river flood plain 
on the south bank of the Yangtze River.3 Its urban development has taken place around the 
city’s three lakes: Cihu, Qingshan, and Qinggang. In 2010, the population of the municipality was 
2.43 million, of which 765,000 lived in the 233.8 square kilometer (km2) urban area.4 Huangshi’s 
initial development was based on its mining resources; over the past three decades, associated 
secondary industries have been a driving force of the city’s economic development.5 With 
depleting raw materials and increasing need for more balanced and sustainable development, 
the Huangshi Municipal Government (HMG) is focusing on upgrading its industrial structure, 
relocating polluting industries outside the central urban area, and developing tertiary industries 
and an enabling investment environment. This will help Huangshi strengthen its development 
potential as a core secondary city in Hubei Province supporting balanced regional development 
within the province. Huangshi is a part of the Wuhan+8 Megacity Cluster, which the government 
is promoting as a pilot administrative zone for an environment-friendly economy and balanced 
development within the cluster.  
 

3. Huangshi faces various environmental problems and urban development challenges as 
its economic development has relied on heavy industries and inadequate investment in key 
urban infrastructure. Urban pollution has been generally neglected; large quantities of untreated 
industrial effluents and domestic wastewater are discharged into urban lakes and channels. The 
city’s solid waste management system is not adequate and the sludge from wastewater 
treatment plants (WWTPs) is not treated. Urban channels and lakes are blocked with polluted 
sediment and accumulated solid waste. As a result, the city’s three lakes are polluted and 
degraded, and subsequently affect public health and safety, particularly of the poor who often 
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  National Bureau of Statistics. 2011. Sixth Population Census. Beijing. 

2
  United Nations. 2009. World Urbanization Prospects. The 2009 Revision Population Database. 

3
  Huangshi is the 11th largest municipality in terms of population and 9th in total gross domestic product. 

4
  Huangshi municipality comprises five urban districts (Huangshigang, Tieshan, Xialu, Xisaishan, and Development 

Zone), one county-level city (Daye city), and one county (Yangxin county). 
5
  In 2010, Huangshi’s gross domestic product was CNY68.7 billion ($10.9 billion equivalent). The primary sector 

contributed 8% of Huangshi’s total economic output, the secondary sector 57%, and tertiary sector 35%. The 
secondary sector ratio is higher for the city than for the national (47%) and provincial (49%) economic outputs. 
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 live near polluted inland waterways and in areas with deficient urban services. Inadequate urban 

infrastructure and the poor urban environment constrain sustainable urban development and 
limit the city’s ability to promote its investment environment and support balanced regional 
development in Hubei Province. 
 

4. Water supply and sanitation. The PRC’s total water resources are estimated at about 
2,376.3 billion cubic meters (m3) in 2010. Water consumption was 75 billion m3 for domestic use 
(12.7%), 138.8 billion m3 for industrial use (23.4%), and 379.5 billion m3 for irrigation (63.9%). 
The PRC produced 61.7 billion m3 of wastewater in 2010. The national average domestic 
sewage treatment rate increased from 52% in 2005 to 75% in 2010, with total treatment capacity 
of 125 million m3/day (m3/d). Many urban areas do not have urban sanitary collection treatment 
facilities, especially in smaller cities in remote and undeveloped areas. 
 

5. In Huangshi, total water demand is estimated at 260,000 m3/d, of which the water utility 
company supplies approximately 174,000 m3/d,6 and the industries’ self-supply system provides 
the remainder from its own sources either from the Yangtze River or groundwater sources. Total 
wastewater generation is estimated at about 234,000 m3/d. The five WWTPs operating in 
Huangshi currently treat about 167,000 m3/d of collected wastewater. However, the wastewater 
collected and treated in the current collection and treatment system is diluted with a significant 
amount of stormwater and infiltrated groundwater due to the combined sewer network system 
and their misconnections. About 131,000 m3/d of urban wastewater is untreated and discharged 
to the city’s three lakes and the Yangtze River.7 Huangshi’s water and wastewater sector lacks 
an asset management system, as evidenced by the underutilized capacity of the treatment 
system, poor wastewater collection, diluted wastewater influent quality, and high heavy metal 
content from industrial wastewater discharged to the public sewer network. The HMG recognizes 
the problem and requested funding for a comprehensive network survey, including flow and 
pollution monitoring and establishment of a geographic information system. Such a network 
survey will provide effective inputs for the design of a wastewater collection and treatment 
system to be implemented under the project. 
 

6. Sludge. Rapid urbanization and the demand to expand wastewater collection and 
treatment have made sludge treatment and disposal an emerging environmental protection issue 
in the PRC. This has increased the emphasis on the need for planning, investment, and 
regulation. As in most cities in the PRC, untreated sludge is disposed of directly to the municipal 
landfill in Huangshi.8 The two sampling tests undertaken during project preparation revealed that 
sewage sludge is highly contaminated with industrial pollution with high concentrations of heavy 
metals. These characteristics limit the disposal and reuse options for the majority of sludge in 
Huangshi in the short term. Sludge quality is expected to improve in the long term as a result of 
the project and other government interventions, which will enable other disposal solutions such 
as land application and agricultural uses to be envisaged by the HMG. 
 

7. Solid waste. All segments of municipal solid waste management, i.e., collection, 
transportation, treatment, and disposal have been developing rapidly in the PRC. At present, the 
annual production of municipal solid waste in 655 cities is estimated at about 157 million tons,9 

                                                 
6
  Total water production of the WWTPs at Huanghu, Liangtingshan, and Wangjiali is about 220,000 m

3
/d. 

7
  The coverage rate of wastewater collection and treatment differs depending on the data sources and calculation 

methods. It is 71% if calculated based on the ratio of incoming wastewater flows at the existing WWTPs to the total 
wastewater generation in the catchment. However, this is not indicative of the actual connectivity and collection in 
Huangshi where many sewer networks are combined with stormwater, with numerous misconnections and 
infiltration. A more representative method is to calculate based on the influent pollution loads, which indicates a 44% 
collection rate. 

8
  About 250 tons/d of sewage sludge are expected to be generated in Huangshi in 2015, based on the projected 

increase of wastewater quantity and its pollution load.   
9
 Nationwide production is estimated at 220 million tons/year. 
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of which about 98 million tons (62%) are treated through different central treatment systems, 
including sanitary landfill (50%), incineration (10%), and composting (2%). While this is a 
significant development compared with 2% in 1990, a number of issues remain regarding the 
need for more investment, land availability, tariff reform, and financial recovery.  
 

8. Huangshi faces the following challenges for solid waste management: (i) low collection 
efficiency in its collection and transfer system, (ii) need to reduce waste generation and introduce 
a sorting and recycling scheme, and (iii) inadequate disposal facilities compared with 
generation.10 The HMG plans to increase the capacity of disposal facilities to meet the future 
demand of solid waste generation. Huangshi was selected as one of the five pilot cities in the 
PRC to establish a solid waste tariff system and charged CNY4/household/month in 2007 and 
CNY8/household/month from March 2012. 
 

9. Lake. After more than two decades of rapid economic growth, the PRC is faced with 
widespread degradation of its aquatic ecosystems and pollution in surface water bodies. Water 
pollution has worsened by progressive increases in wastewater discharge to surface water 
bodies, combined with declining availability of basin flows. In 2008, the government’s river water 
quality monitoring results11 disclosed that approximately 45% of the 200 major rivers had water 
quality of less than class IV or V; of the 28 major lakes monitored, 58% were class V or worse.12 
Eutrophication caused by nutrient pollution has occurred frequently in many lakes of the PRC. 
Over the past 15 years, the government has made substantial investment in restoring rivers, 
lakes, and wetlands, but unfortunately most of the programs have not been successful.  
 

10. Water quality conditions in Huangshi’s three lakes are particularly severe at class V or 
worse. The three lakes are a natural part of the ecological system that allows for necessary water 
circulation and thereby sustains the healthy condition of the lakes themselves. However, large 
quantities of untreated industrial wastewater and uncollected sewage have brought pollution and 
ecological degradation in the lakes. Rapid urbanization has also significantly restricted the 
natural flow of urban lakes and streams. The combined action of pollution and silting due to 
urban activities has blocked the natural hydraulic circulation of urban channels and lakes, and 
degraded the water within the water bodies. The lakes are affected by organic pollution, nutrients, 
and heavy metals. Sediment is highly polluted with heavy metals, particularly in the vicinity of 
discharge points to the lakes. In addition, lack of integrated lake basin management coupled with 
lack of monitoring of upstream pollution sources and flows have resulted in incoherent 
investment, and deteriorated lake pollution and sound management of the lake environment.  
 

 2. Government’s Sector Strategy 
 
11. The government projects a 4% increase in urbanization during the 12th Five-Year Plan 
period of 2011–2015. This indicates a net increase of the urban population by about 10 million 
each year. Acceleration of urban development is a priority under the plan and investments of 
around $1 trillion in urban infrastructure are expected during the period. Infrastructure and 
services will be developed particularly in small and medium-sized cities, and urban management 
will be improved at all levels. The government is also prioritizing a process of urbanization and 
urban development that provides the greatest economic and social benefits across the country 
while safeguarding the environment. Key principles for environmentally sustainable urban 
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 In Huangshi, about 1,000 tons/d of solid waste are generated, of which about 790 tons/d are collected. Collected 
wastes were transported to transfer stations or directly to the city’s two landfill sites in Fenglieshan (350 tons/d) and 
Xisaishan (450 tons/d) before an incineration plant (800 tons/d) in Huangjinshan began operations in 2011.  

11
 Ministry of Environmental Protection. 2009. Report of the State of Environment in China in 2008. Beijing. 

12
 PRC water quality standards (GB 3838-2002) have five classes covering 24 basic quality parameters. Class I is 
pristine, class II is for high-value fish production areas and spawning habitats, class III is suitable for urban water 
supply, class IV is suitable for irrigation and recreation, and class V is polluted and not recommended for human 
consumption or agricultural use. 
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 development include adherence to ecological principles, resource and energy management, 

conservation, waste minimization, and recirculation of materials and energy. A high priority is 
also accorded to making all cities livable, by improving the urban environment, including efforts 
to improve municipal and social services, reduce pollution, and improve land use.  
 

12. In line with national policy, the HMG has placed importance on urbanization, the role of 
the urban sector in economic and social development, and environmental protection and 
rehabilitation, as outlined in the Huangshi City Master Plan (2001–2020) and Huangshi’s 12th 
Five-Year Plan. The project will support the PRC and HMG 12th five-year plans through the 
expansion of wastewater treatment and solid waste management, and urban pollution control. 
The project components incorporate part of the Huangshi City Master Plan as well. 
 

 3. ADB Sector Experience and Assistance Program 
 

13. ADB’s lending for urban sector development in the PRC started in 1992, and has 
included 36 loans totaling $4.1 billion, of which three loans13 are for urban projects in Hubei 
Province. These loans financed water supply, wastewater treatment, urban transport, flood 
control, solid waste management, and central heating in major cities across the PRC. In recent 
years, ADB’s urban sector assistance has given greater focus to improving environmental 
management. ADB’s urban lending program is expected to deliver about 16 loans with total 
investment of $1.9 billion over 2012-2015. ADB assistance to the urban sector has been effective 
in redressing a range of urban environmental problems, with a positive impact on water 
resources, pollution control, and public health. Experience suggests that project investments and 
technical assistance interventions are effective when they are part of well-conceived and broader 
urban development plans and approaches. Lessons from previous urban development projects 
as well as the knowledge generated from various policy-oriented studies are reflected in the 
project design, including lake rehabilitation14 and sludge treatment.15  
 

14. The project is aligned with the country partnership strategy (CPS), which defines urban 
infrastructure development as a priority investment.16 Sustainable and environment-friendly 
urban development is a focal area in the CPS. The project also conforms with ADB’s Water 
Operational Plan, 2011–2020,17

 which encourages expanded wastewater management and 
integrated water resources management. It supports ADB’s urban sector strategy and the PRC's 
urbanization strategy, which promote strengthening environmental management, and supporting 
inclusive growth and well-balanced development. 
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 ADB. 2003. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the People’s 
Republic of China for the Wuhan Wastewater Management Project. Manila (Loan 1996-PRC); ADB. 2006. Report 
and Recommendation of the President to the Board of Directors: Proposed Loan to the People’s Republic of China 
for the Wuhan Wastewater and Stormwater Management Project. Manila (Loan 2240-PRC); and ADB. 2010. Report 
and Recommendation of the President to the Board of Directors: Proposed Loan to the People’s Republic of China 
for the Wuhan Urban Environmental Improvement Project. Manila (Loan 2647-PRC). 

14 ADB. 2004. Technical Assistance to the People’s Republic of China for the Evaluation of Environmental Policy and 

Investment for the Water Pollution Control in the Huai River and Tai Lake Basins. Manila; and ADB. 2008. Reviving 
Lakes and Wetlands: Lessons Learned from the People’s Republic of China. Manila. 

15
 ADB. 2008. Technical Assistance to the People’s Republic of China for the Urban Wastewater Reuse and Sludge 
Utilization Policy Study. Manila. 

16
 ADB. 2012. Country Partnership Strategy: People’s Republic of China, 2011–2015. Manila. 

17
 ADB. 2011. Water Operational Plan, 2011–2020. Manila. 
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Problem Tree for the Multisector 
 
 
 
 

 

CORE PROBLEM: Various urban environmental problems and pollution 
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 Sector Results Framework (Urban Development 2011–2015) 

Country Sector Outcome Country Sector Outputs ADB Sector Operations 

Outcomes with 
ADB Contributions 

Indicators with Targets 
and Baselines 

Outputs with ADB 
Contributions 

Indicators with 
Incremental Targets 

Planned and Ongoing ADB 
Interventions 

Main Outputs 
Expected from ADB 

Contributions 

Competitive, green, and 
inclusive urbanization  

Water supply and other 
municipal infrastructure 
and services: 

Urban population with 
access to piped water 
supply increased from 
96% (2009) to 98% 
(2015) 

Urban population with 
access to improved 
sanitation increased from 
58% (2008) to 65% 
(2015) 

Domestic solid waste 
treatment ratio increased 
from 71% (2010) to 80% 
(2015) 

 
Education: 

Number of students at 
secondary vocational 
schools increased from 
21.79 million (2009) to 
22.5 million (2015) (sex 
disaggregated) 

Number of students at 
postsecondary vocational 
schools increased from 
12.8 million (2009) to  
13.9 million (2015) (sex 
disaggregated) 

 

 
 
 
Services expanded 
and improved 
 
 

 

 

 

 

 

 

 

 

 

 

Infrastructure and 
services expanded, 
improved, and 
well-managed 

 
 
 

 

 

Treated water supply 
increased from  
160 million m

3
/day (2010) 

to 200 m
3
/day (2015) 

Wastewater treatment 
increased from  
150 million m

3
/day (2010) 

to 180 m
3
/day (2015) 

 

 

 

 

 

 

 

Number of enrolled 
students at secondary 
vocational schools 
increased by 710,000 by 
2015 (Baseline: 21.79 
million in 2009) 

Number of enrolled 
students at 
postsecondary vocational 
schools increased by  
1.1 million by 2015 
(Baseline: 12.8 million in 
2009) 

Municipal and town 
governments’ institutional 
and financing capacity 
improved 

Planned key activity areas: 
Lending operations with a total 
investment of $1.9 billion in water 
supply, wastewater, solid waste 
management, heating, gas, urban 
transport, and river rehabilitation 

Nonlending programs in finance, 
environmental management, 
vocational education, and urban 
planning; knowledge products 
based on technical assistance 
findings and policy notes 

 
Planned projects (2012–2015) 
($1.9 billion): 

Water supply and sanitation  
($378 million) 

Urban transport ($593 million) 

Education ($108 million) 

Other municipal infrastructure and 
services ($821 million) 
 
Ongoing projects ($2,287 million): 

Water supply and sanitation 
($895 million) 

Urban transport ($848 million) 

Education ($2 million) 

Other municipal infrastructure and 
services ($542 million) 

Planned projects 
(2012–2015): 

Additional water and 
wastewater capacity 
(1,385,000 m

3
/day) 

Additional urban 
roads built or 
upgraded (685 km) 

Additional vocational 
students enrolled 
(30,000) 
 
Ongoing projects:  

Additional water and 
wastewater capacity 
(2,654,000 m

3
/day) 

Additional urban 
roads built or 
upgraded (927 km) 

Additional vocational 
students enrolled 
(5,000) 

ADB = Asian Development Bank, km = kilometer, m
3
/day = cubic meters per day. 

Source: Asian Development Bank. 
 




