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Case Study II* - Shanghai Huangpu River, China 

 
 
* This case study was prepared by Chonghua Zhang 

II.1 Introduction 

The Huangpu River flows through the heart of Shanghai (Figure II.1). It supplies water to 
the 13 million people in the metropolis and is also important for navigation, fishery, 
tourism and receiving wastewater.  

Around the mid-1980s, about 70 per cent of the 5.5 × 106 m3 of industrial wastewater and 
domestic sewage, mostly untreated or partially treated, was being discharged directly, or 
through urban sewers, to the Huangpu River and its branches. As the result, the 
Huangpu River became very seriously polluted. The urban section of the Huangpu River 
turned black and anoxic for about 100 days in the early 1980s and this increased to 
more than 200 days in the 1990s.  

Since 1979, the Shanghai Municipal Government has given much attention to the 
integrated pollution control of the Huangpu River. In the late 1970s to the early 1980s, 
environmental legislation and standards were stipulated for ambient water quality and 
effluent, and institutions for enforcement were created. In 1982, an overall survey of 
pollution sources, ambient water quality and hydrology of the major water bodies was 
carried out. In the mid-1980s, the Huangpu River pollution control plan was drawn up, 
following which financial resources were pooled, locally and from abroad, for major 
investment projects, particularly for the development of an infrastructure for the new 
water supply intake and for wastewater pollution control. Progress in this plan is 
described below.  

II.2 Background information 

II.2.1 Urban, social and economic profile  

The city of Shanghai is situated in the Yangtze River (Chiang Jiang) delta plain on the 
south side of the Yangtze River, within the Tai Lake (Taihu) Basin (Figure II.2). The total 
area of Greater Shanghai is 6,340.5 km2, of which about 140 km2 are classified as urban 



and consists of 10 central districts. The rest of the area includes two satellite towns and 
10 rural counties. The Huangpu River runs through the city from south west to north east 
and finally enters the Yangtze River at Wusong Kou (Figure II.3).  

Figure II.1 Location map of China showing the position of Shanghai  

 

Shanghai is a densely populated city. In 1992 its population was 12.9 million, including 
an urban population of about 8 million. Shanghai is one of the nation's major centres for 
economics, trading, finance, politics, communication, science, technology and culture. It 
is notably the largest industrial base in China, with 145 of the total 161 industrial sectors 
represented (the exceptions are mining related sectors). In 1993, Shanghai had about 
39,000 industrial enterprises, of which the major sectors were textiles, machinery, 
automobiles, shipbuilding, chemicals, electronics, metallurgy and pharmaceutical 
chemicals. Although Shanghai has only 1.17 per cent of the country's population, it 
contributes about 11 per cent of the country's gross national industrial output. Being the 
most advanced city in the country, Shanghai is viewed by planners as a window to the 
outside world through which various approaches to modernisation can be introduced into 
China. In recent years, Shanghai has been attracting about 30 per cent of the total 
foreign investment to China.  



Figure II.2 Map of the Tai Lake basin showing the location of Shanghai  

 

II.2.2 Water resources  

Shanghai is very rich in water resources. The main rivers are the Yangtze River in the 
north and the Huangpu River, a tributary of the Yangtze, in the delta area. The Huangpu 
River also belongs to the Tai Lake Water System and is important for discharging flood 
water from the Tai Lake. The amount of flood water discharged from the Tai Lake area 
during the wet season, usually in the summer, strongly affects the flow rate of the 
Huangpu River and its water quality. The average annual flow rate of the Huangpu River 
is 315 m3 s-1. There are hundreds of man-made canals in Shanghai. They are inter-
connected to form a web around the Huangpu River. About 80 per cent of Shanghai falls 
within this web of water networks. The major water bodies within the Huangpu River 
Basin are:  

• The Yangtze River. This is the third largest river in the world, providing the greatest 
freshwater resource for Shanghai. Many inner, navigation rivers are connected to the 
Yangtze River, making it the largest continental navigation channel in Asia. The annual 
average flow rate is about 10,000 m3 s-1.  

• The Suzhou River (also called Suzhou Creek). This is the major river which connects 
Tai Lake and the Huangpu River. It has a total length of 125 km (including 54 km in 



Shanghai) with an average width of 58.6 m, an average depth of 3.4 m and a water level 
gradient of 0.8 cm km-1. The Suzhou River is the most important navigation channel, 
promoting commerce for towns and villages between Tai Lake and Shanghai City.  

• Dianshan Lake. This lake has a surface area of 64 km2. It is a rich freshwater fishery 
resource and has beautiful scenery and many historic relics, making it attractive for 
tourism. 

Figure II.3 Map of the Shanghai municipality and the Huangpu River system  
 

 



Table II.1 Main branches of the Huangpu River  

River name Length (km) Width (m) Depth (m)
Longhuagang 3.4 22.8 3.2 
Qiujiang 6.4 37.8 1.6 
Yangpugang 4.3 11.7 1.9 
Hongkougang 2.0 17.5 2.5 
Yunzaobang 38.0 92.0 5.0 
Damaogang 17.3 176.0 6.5 
Xietang 23.2 170.0 6.0 
Yuanxiejing 16.5 178.0 7.8 
Taipuhe 16.5 150-180 3.5 

 
Surface run-off in the Shanghai area varies significantly from year to year. In a very dry 
season the run-off can be only 40 per cent of that for an average year. The flow received 
from Tai Lake also varies significantly from year to year, ranging from 5.11 × 109 to 12.83 
× 109 m3 a-1.  

Groundwater is extracted and used mainly as cooling water in industry. Over-exploitation 
of groundwater in the past caused serious land subsidence in the area and in recent 
years, therefore, groundwater extraction has been controlled. Between 1981 and 1990 
an average of about 88 × 106 m3 a-1 of groundwater were extracted in Shanghai.  

The Huangpu River is tidal. The tidal effect complicates the flow pattern of the river and 
also the water quality of the tidal sections. The Huangpu River receives about 40.9 × 109 
m3 of tidal water from the Yangtze River. The total tidal influx of the Huangpu River is 
about 47.47 × 106 m3 a-1, including all the other tidal water received by smaller rivers 
(about 6.57 × 106 m3) (Table II. 1).  

II.2.3 Water pollution in the Huangpu River basin  

In 1992, the piped water and groundwater consumption was 2.26 × 109 m3 and the 
wastewater discharged was 2.03 × 109 m3, or about 5.5 × 106 m3 per day. About 25 per 
cent of the industrial wastewater was subject to primary and secondary treatment and 
about 14 per cent of the domestic wastewater received secondary treatment.  

According to a pollution source survey in 1985, the water bodies that received the 
greatest industrial wastewater loads were:  

• The Huangpu River and its minor tributaries: 71 per cent. 
• The Suzhou River, the largest tributary: 10 per cent. 
• The Yangtze River, Hangzhou Bay and East Sea: 19 per cent. 
It is estimated that 58 per cent of the industrial wastewater was discharged directly to 
rivers and the rest was discharged to sewers. However, about 70 per cent of the sewage 



collected by sewerage systems was discharged indirectly to rivers and to the estuary of 
the Yangtze River.  

The annual run-off from rural areas within the web of the Huangpu River is estimated to 
be 1.5 × 109 m3, bringing 4,600 tonnes of nitrogen and 900 tonnes of phosphorus to the 
rivers and lakes each year. A new source of pollution is livestock manure. In 1992, 7.2 × 
106 tonnes of livestock manure and other wastes were generated.  

There are four attributes to the pollution of the Huangpu River. First, wastewater 
discharged to the Huangpu River contains large amount of organic substances, which 
create a significant demand for dissolved oxygen in the water. Second, about 81 per 
cent of the total waterways in the city are polluted. Third, the most serious pollution 
occurs in the urban section, particularly at the water intake points for the Nanshi Water 
Treatment Plant and the Yangpu Water Treatment Plant. Finally, the tidal nature of 
Huangpu River restricts the release of organic pollutants to downstream stretches.  

II.3 Institutional development and industrial pollution control 

II.3.1 Environmental regulations and organisations  

The Environmental Protection Law of China was stipulated in 1978 by the National 
People's Congress and includes the authorisation for creating agencies for the 
management of environmental protection. Following on from that, the Chinese 
Government enacted laws for the control of water, air, noise, solid waste pollution and 
radioactive substances. Around the mid-1980s, environmental quality standards (EQSs) 
for surface water and effluent standards for industrial wastewater were promulgated. 
Shanghai has adopted all the national environmental regulations and standards but, in 
order to meet local requirements, the city has also established water quality objectives 
and the associated standards for rivers, canals and lakes.  

Environmental protection institutions in China were established at all levels of 
government agencies, including central, provincial, prefecture, municipal, district and 
county governments. A typical environmental protection system for a large city, such as 
Shanghai, comprises the municipal environmental protection bureau, several district 
environmental protection bureaux, a centre for environmental monitoring, a number of 
district monitoring stations, a research institute and several pollution levy collection 
offices in the districts (Figure II.4). The total number of staff employed varies from 300-
700 depending on the size of the city. The Shanghai Environmental Protection Bureau 
(Shanghai EPB) employs about 700 people.  

Government ministries in China, including industrial, agricultural, urban construction and 
military ministries, have also created functional departments or divisions of 
environmental protection to deal with pollution problems. These environmental units are 
mainly set up for self-monitoring and enforcement. They have also created pollution 
control divisions at the provincial and municipal level. In Shanghai, the textile bureau has 
about 100 full-time staff for environmental protection and who are responsible for 
environmental management and monitoring and pollution control technology 
development.  



II.3.2 Old and new pollution control measures  

Three very important environmental regulations were stipulated in the early 1980s by the 
national Environmental Protection Agency (Qu Geping, 1991a). These should be 
implemented in parallel to project design, construction and commissioning and are 
known as the "three simultaneous actions" system of environmental protection in China:  

• Environmental impact assessment (EIA) system for new and expanding projects. 
• Implementation of pollution control measures for new and expanding projects. 
• Pollution fee charges (Table II.2). 
In the late 1980s, five new regulations were stipulated for the further control of existing 
pollution (Qu Geping, 1991b):  
• A system of objective responsibility in environmental protection, making the highest 
governmental official directly responsible for the needs of the environment and the 
associated specific improvements within his area of responsibility.  

• A system of quantitative assessment for the integrated control of urban environments, 
with 20 specific environmental variables selected for monitoring and assessment in 32 
provincial capitals.  

• Pollution discharge permits.  

• Setting a deadline for reaching the target of pollution control.  

• Centralised control of pollution. 



Figure II.4 Chart showing the organisation of Environmental Protection in China  

 

II.3.3 Sources of finance  

By means of legislation, the Chinese government created several funding channels for 
pollution control. The most important is that for new industrial and technology renovation 



projects which requires up to 7 per cent of the investment costs to be reserved for 
pollution control.  

Table II.2 Wastewater discharge fees in Shanghai  

Pollutant GVOD 
(tonne.time) 

Grade A (Yuan 
per tonne.time) 

Grade B (Yuan 
per tonne.time) 

Elementary Fee of 
Grade B (Yuan) 

Total Hg 2,000 2.00 1.00 2,000
Total Cd 3,000 1.00 0.15 2,550
Total Cr 150,000 0.06 0.03 4,500
Cr+6 150,000 0.09 0.02 10,500
Total As 150,000 0.09 0.02 10,500
Total Pb 150,000 0.08 0.03 7,500
Total Ni 150,000 0.08 0.03 7,500
Bap 3,000,000 0.06 0.03 90,000
pH 5,000 0.25 0.05 1,000
Colour 100,000 0.14 0.04 10,000
Suspended solids 800,000 0.03 0.01 16,000
BOD 30,000 0.18 0.05 3,900
COD 20,000 0.18 0.05 2,600
Petrols 25,000 0.20 0.06 3,500
Animal and plant 
material 

25,000 0.12 0.04 2,000

Volatile phenols 250,000 0.06 0.03 7,500
Cyanide 250,000 0.07 0.04 7,500
Sulphide 250,000 0.05 0.02 7,500
NH3-N 25,000 0.10 0.03 1,750
Fluoride 25,000 0.30 0.09 5,250
Phosphate (asp) 250,000 0.05 0.02 7,500
Methylaldehyde 200,000 0.12 0.06 12,000
Aniline 200,000 0.12 0.06 12,000
Nitrobenzene 200,000 0.10 0.04 12,000
Detergent (LAS) 25,000 0.30 0.09 5,250
Cu 250,000 0.04 0.02 5,000
Zn 100,000 0.06 0.02 4,000
Mn 100,000 0.06 0.02 4,000
Organophosphorus 
pesticides (as P) 

250,000 0.07 0.04 7,500

GVOD Grading value for over-standard discharge (tonne.time) 
BOD Biochemical oxygen demand 
COD Chemical oxygen demand  



Amount charged = charge rate × total amount of discharge exceeding the pollutant 
standard (APDES) (tonne.time)  

where:  

APDES (tonne.time) = amount wastewater discharge × time for which pollutant standard 
is exceeded; 
GVOD (tonne wastewater × time exceeded) is the boundary value of APDES 
(tonne.time); 
When APDES < GVOD: amount charged = charge rate A × APDES  

When APDES > GVOD: amount charged = charge rate B × APDES + elementary fee of 
Grade B  

Total amount of pH value exceeding the standard = (pH value of the wastewater - pH 
discharge standard) × amount of wastewater discharge  

When Implementing the "Maximum permitted discharge of wastewater or minimum 
permitted recycle rate of water" in the Integrated Wastewater Discharge Standard, the 
fee levied on the amount of discharge exceeding the standard is based on the minimum 
charge rate for water supply superimposed on the fee of pollutant discharge exceeding 
the standard.  

The charge standard for wastewater with pathogen discharge exceeding the standard is 
0.14 Yuan per tonne wastewater 

The pollution control fund is another important source of pollution investment. Industries 
that do not meet discharge standards are required to pay pollution fines. Fines are 
collected by the municipalities and allocated for pollution control in the form of a fund. 
During the 1980s, the average annual levy collected in Shanghai was about 100 million 
RMB yuan (about US$ 15 million). The fund allocated for pollution control can be used 
for local enforcement (20 per cent), for pollution enforcement (e.g. for monitoring 
equipment) and for investment in industrial pollution control (80 per cent). In the 1980s, 
the funds were mainly used for end-of-pipe pollution control. In the 1990s, however, they 
were used for industrial plant relocation and centralised treatment. The pollution fund is 
responsible for financing about 30 per cent of existing industrial pollution control projects.  

II.3.4 Accomplishments and limitations  

The two main types of water-borne pollutants of concern are heavy metals and organic 
substances. Heavy metal pollution is toxic and irreversible in the environment. Shanghai 
EPB has recognised the control of heavy metal pollution to be a priority since the late 
1970s. In the early 1980s, Shanghai EPB centralised all the scattered electroplating 
enterprises into just a few locations. Their wastes were treated on site with joint 
treatment methods. As a result, the reduction in heavy metal waste has exceeded 95 per 
cent since the mid-1980s.  

Organic pollution is widely distributed amongst many industrial sectors in Shanghai. 
Developing a strategy for controlling industrial organic pollution is complicated and 
requires integrated planning with domestic wastewater control. Nevertheless, Shanghai 



took strong measures against the major polluters in the city. Several pulp mills, 
responsible for about 25 per cent of the biochemical oxygen demand (BOD) in the 
Huangpu River, were closed down in the 1980s. Pre-treatment is now widely practised 
by industries producing concentrated organic effluent, such as food and pharmaceutical 
industries. The relocation of scattered industrial units to industrial parks is very much 
encouraged in Shanghai.  

Pollution control in new and expanding projects has been quite successful by state-
owned enterprises in Shanghai. In the 1980s, the compliance rate of state enterprises 
with requirements for EIA and the three "simultaneous actions" reached 100 per cent in 
Shanghai. Due to the successful control of new pollution sources and some major 
polluters, the pollution load from industry in 1990 did not increase relative to pollution in 
the mid-1980s, although industrial productivity increased four-fold.  

Table II.3 Water quality planning objectives for the Huangpu River system  

Upstream section Phased 
quality 
objectives 

Water source 
protection 
zone 

Sub-water 
source 
protection zone

Downstream 
section 

Urban section Estuary of 
Changjiang 
River 

Present      
DO(mg l-1) >5 >4   >6 
BOD5(mg l-1) <5 <5   <3 
NH3-N (mg l-1) <1 <1   <0.5 
 Maintain 

current 
situation 

Maintain 
current 
situation 

No further 
worsening 

No further 
worsening 

Class II 

Short-term 
(1990) 

     

DO(mg l-1) >5 >4 >2.5 >2.5 >6 
BOD5(mg l-1) <5 <5 <10 < 10 <3 
NH3-N (mg l-1) <1 <1 <3.5 <3.5 <0.5 
 Attain Class II 

standard 
Attain Class III 
standard 

Eliminate 
anaerobic 
condition 

Eliminate 
anaerobic 
condition 

Attain Class II 
standard 

End of the 
century 
(2000) 

     

DO(mg l-1) >6 >6 >4 >4 >6 
BOD5(mg l-1) <3 < 1 <5 <5 <3 
NH3-N (mg l-
1) 

<0.5 <0.5 < 1 < 1 <0.5 

 Protect Class 
II standard 

Attain Class II 
standard 

Attain Class III 
standard 

Attain Class III 
standard 

Attain Class II 
standard 

 
 



Despite the successes mentioned, the water quality of the Huangpu River remains very 
poor because a large amount of remaining organic substances are still left untreated. 
There remains much more to be done if the water quality is to be improved to an 
acceptable level.  

II.4 Pollution control strategy for the Huangpu River 

In Shanghai, there are two environmental problems related to the Huangpu River. First, 
the river is a source of water supply for the whole city which has been taking water from 
the most polluted section of the river for domestic use. Second, the Huangpu River has a 
very serious pollution problem to solve. These two problems are related although the 
former is more urgent. It is not possible to keep the existing water intake in service for 
drinking water supply purpose, even in the near future, because the risks from pollution 
are too great. Against this background, two separate projects were proposed under the 
Huangpu River Waste Water Integrated Prevention and Control Planning (Shanghai 
EPB, 1985):  

• Moving the water supply intake point upstream of the Huangpu River project. 
• A Shanghai sewerage collection and wastewater treatment project. 
Water quality objectives (Table II.3) were set by taking into consideration:  
• The requirements of the water body functions at each section of Huangpu River. 
• The existing pollution status. 
• The self-purification capability of the river. 
• The medium- and long-term urban planning of Shanghai. 
• The financing capability of the city. 
The integrated pollution control of Huangpu River is a large system project composed of 
many sub-projects. The scope of the project covers the main stream of the Huangpu 
River, its main branches, the urban area, the old and new industrial zones, Dingshan 
Lake, the flood control plan of Tai Lake, the upstream canals, the estuary of Yangtze 
River, the East China Sea and Hangzhou Bay. During project implementation, several 
factors had to be considered, including financing the capital costs, local technical 
capability, drinking water quality improvement, urban sanitation improvement, demolition 
of houses, relocation of people, the impact to traffic and the costs of operating the new 
system. The whole project must be supported by a combination of engineering and other 
measures, such as laws, policies and management. The basic approaches were as 
follows:  
• Moving the water intake further upstream in the Huangpu River immediately because it 
would bring a direct benefit for the health of the people.  

• Pollution control of Suzhou River as a priority over the Huangpu River pollution control 
plan because the Suzhou River passes through the downtown area of Shanghai and is 
responsible for about 30 per cent of the pollution of Huangpu River.  

• Taking advantage of the environmental assimilative capability of Yangtze River and 
East China Sea for discharges of sewage that has been properly pre-treated.  

• Protecting the source water of the upstream Huangpu River (particularly from pollution 
from new, private rural industries) in order to guarantee the water quality for the new 
water supply intake and to avoid future pollution.  



• The strengthening of the current pollution enforcement program of the Shanghai 
Government, including setting up a special regulatory system for industrial and domestic 
pollution control in the upper Huangpu River. 

II.4.1 Moving water supply intake upstream of the Huangpu River Project  

As mentioned above, due to the expansion of the city over many years, the water quality 
of the present water supply intake points does not, and probably will never, meet the 
water quality standards for the drinking water source for Shanghai. The City thus 
decided that moving the water supply intake locations upstream in the Huangpu River 
was the only viable long-term solution. A study was conducted from the late 1970s to the 
early 1980s to evaluate different options and to determine the most cost-effective 
approach.  

In the study for the selection of the new intake point (Shanghai Municipal Urban 
Construction Design Institute, 1993) the main issues considered were:  

• The impact of increasing sewage in the mid-section of the Huangpu River as a result of 
no further extraction by the water treatment plants in the present locations in the city 
section of Huangpu river.  

• Pollution intrusion upstream under tidal influence, especially during the dry season.  

• Options for pipe routes from existing water treatment plants to the selected intake 
points in relation to the costs associated with engineering construction and relocation of 
people.  

• The financing of the project and the number of phases for implementation. 

Based on hydrological conditions, the probability of four proposed intake points being 
affected by wastewater discharges from various points was calculated (Table II.4). The 
section between Minghang and the Bridge was found to be suitable for locating the new 
intake point (Figure II.5) The project was then divided into two phases: the relocation of 
the water intake to Linjiang and the location of the Bridge as the ultimate water intake.  



Table II.4 Probability of the four sections of the Huangpu River being affected by 
wastewater discharge at different points  

Section of Huangpu River  
Zhgang Minhang Daqiao Mishidu 

Discharge period June Aug. June Aug. June Aug. June Aug.
Minhang   90 50 95 39 90 26
Wujing 96 43 92 30 64 7 26 0
Changqiao WTP 92 26 73 8 18 0 5 0
Nanshi WTP 45 4 9 0 0 0 0 0
Pudong WTP 26 0 3 0 0 0 0 0
Yangshupu WTP 2 0 0 0 0 0 0 0
Zhabei WTP 0 0 0 0 0 0 0 0
WTP Water treatment plant 
The water intake relocation project consists of the following three major components:  
• A water diversion channel and steel transmission pipes with the total length of 70 km, 
in which the section of each hole of square concrete channel is 8-10 m2 and bearing an 
inner pressure of 1.35 kg cm-2.  

• Three pipes crossing the Huangpu River to the Yangshupu Water Treatment Plant 
(WTP), Nanshi WTP and Lingjiang Pump Station with diameters of 3 and 4 m.  

• Four large-size intake pump stations and booster pump stations equipped with 35 large 
water pumps. 

The designed intake capacity is 5,000,000 m3 d-1 serving 6 million citizens.  

Project implementation and benefit  

The project was divided into two phases for implementation. The first phase of the 
project, which was completed in July 1987, succeeded in drawing water from the 
Lingjiang Pump Station. This phase consisted of:  

• The two large pump stations of Lingjiang and Yanqiao.  

• A three hole concrete water transmission channel with a length of 17.5 km.  

• Steel water transmission branches with a length of 16.68 km.  

• River-crossing jacking pipes for Yangshupu and Nanshi WTPs with a diameter of 3,000 
mm and a length of 2.63 km.  

• Connection engineering between Yangshupu, Nanshi, Yangsi and Jujiajiao WTPs.  

• Corresponding communication engineering. 



Figure II.5 Map showing the route of the new water conveyer between the City and 
the new water intake point at Bridge  
 

 

The completion of the first phase of the new water intake project at Lingjiang, enabled 
Yangshupu and Nanshi WTPs to provide relatively clean water to 4 million people in the 
main city (i.e. compared with previously). The total investment for phase one was about 
US$ 70 million. The completion of this phase, however, will not meet the required quality 
for water supply because it is not free from the risk of pollution. This problem was 
experienced in the summer of 1988 when the water quality of Lingjiang deteriorated 
seriously. This was caused by a reduction in the flow from upstream (the Tai Lake flood 
release) by about 15 per cent compared with the average flow of a normal year, and the 
tidal intrusion carrying sewage from downstream to the upstream section of the Huangpu 
River.  



In the second phase of the project, the intake will be moved further upstream to the 
neighbourhood of the Huangpu Bridge. The main investments associated with this are 
for the following components:  

Item No. required Dimensions 
Bridge pump station 1 5,400,000 m3 d-1 
A reservoir with aeration facilities 1 40,000 m3 
Water transmission main channel 1 3.4 × 3.8 m; length 16.6 km 
Water transmission channel 1 2.5 × 2.8 m; length 3.5 km 
River-crossing jacking pipe 1 DN3700; length 0.88 km 
Water transmission branch channel 2 2.5 × 3.0 m; length 6.3 km 

 
The expected results after the completion of the second phase are:  

• The raw water quality for the water treatment plants will be improved significantly, 
essentially meeting the requirements for drinking water sources (Table II.5).  

• The raw water after treatment will meet the national standards for drinking water quality.  

• The new water source area near the bridge (which is a large open space) will merit the 
establishment of a source water protection area. 

II.4.2 Shanghai sewerage collection and wastewater treatment project  

In 1992, the total sewage discharge of the city was 5,500,000 m3 d-1, in which industrial 
wastewater accounted for 3,750,000 m3 d-1 (68 per cent) and domestic wastewater 
accounted for 1,750,000 m3 d-1 (32 per cent). Only 3 per cent (about 180,000 m3 d-1), 
consisting mainly of domestic sewage, was collected and treated by municipal 
wastewater treatment plants. The West sewer main received 700,000 m3 d-1 and the 
South sewer main received 300,000 m3 d-1. Both sewers were built in the 1970s and 
discharge 18 per cent of their wastewater to the Yangtze River without any treatment. 
The remaining 79 per cent was discharged directly to the Huangpu River, of which about 
30 per cent came from the tributary, i.e. the Suzhou River. About 25 per cent of the 
industrial wastewater received primary and/or secondary treatment (Table II.6).  



Table II.5 Comparison of main water quality indicators obtained at different intake points 
on the Huangpu River  

Water intake points Indicator 
Yangshupu 
WTP 

Nanshi 
WTP 

Changqiao 
WTP 

Daqiao 
intake 

Relative improvement at 
Daqiao intake1 

Ammonia-N (mg 
l-1) 

2.10 1.68 1.00 0.35 Reduced to 6-2.7 times 

Dissolved 
oxygen (mg l-1) 

2.70 4.69 4.72 5.00 Increased to 1.9-1.1 times 

Phenol (mg l-1) 0.007 0.004 0.004 0.001 Reduced to 7-4 times 
Chloride (mg l-1) 50 (1,500) 45 

(1,380) 
44 (225) 32 (< 93) Reduced to 1.56-1.3 times 

(16.1-2.4 times) 
1 Improvement compared with Yanghupu, Nanshi and Changqiao WTPs 
Table II.6 Nature and disposal of sewage in Shanghai  
 Quantity of sewage (103 

m3 d-1) 
Proportion 
(%) 

Remark 

Total quantity 5,500   
 Industrial 3,750 68  
 Domestic 1,750 32  
Quantities discharged to:    
 Wastewater treatment plants 180 3 500,000 m3 

d-1 
 Yangtze River by Western 
Transmission Main 

700 13  

 Yangtze River by Southern 
Transmission Main 

300 5  

 Directly to Huangpu River and its 
branches 

4,320 79  

 
According to the Strategic Study of Urban Waste Water Treatment in Shanghai 
(Shanghai EPB, 1985), the proposed control measures included point source treatment 
at the industrial sources, centralised treatment at industrial parks, joint treatment at 
several suburban towns and industrial centres, large combined sewerage collection 
systems for urban centres, and disposing wastewater to the Yangtze River and making 
use of its assimilative capacity (Table II.7).  



Table II.7 The urban sewerage system of Shanghai  

System 
name 

Design 
capacity (103 

m3 d-1) 

Domestic 
sewage 
(103 m3 d-1) 

Industrial 
waste 
(103 m3 d-1) 

Groundwater
(103 m3 d-1) 

Comments 

Shidongkou 700 573 127  Completed 
Zhuyuan 1,700 543 916 241 Completed in December 

1993 
Bailonggang 4,934 2,340 2,216 378 Under planning, including 

700,000 m3 d-1 of Minghang 
Wujin system 

Total 
quantity 

7,334 3,456 3,259 819  

 
Shanghai combined wastewater treatment - Phase One Project  

Shanghai Combined Waste Water Treatment Project adopted the scheme 
recommended in the Urban Waste Water Treatment Strategic Study of Shanghai, i.e. to 
intercept the urban sewage and to discharge (after screening treatment) deep in the 
estuary of the Yangtze River. The first phase gave priority to the interception of the 
sewage discharged to the Suzhou River, to the improvement of the water quality of the 
Suzhou River and to the environmental quality of the web of Suzhou River, so as to 
reduce the pollution of the Huangpu River (Figure II.6). The effluent disposal site in the 
estuary of the Yangtze River was located 10 km downstream of Wusongkou. The first 
phase serves 70.6 km2, 2.55 million people and more than 1,000 industrial plants. The 
designed average dry season waste flow for the system was 1,400,000 m3 s-1, the 
designed peak dry season waste flow was 2,730,000 m3 s-1 and, because it is a 
combined sewerage system, it also receives surface run-off.  

The feasibility study suggested that the sewage from each discharge point should be 
collected by gravity transmission mains by the manifolds of the combined sewerage 
system, and then transmitted to the transfer pump station (Shanghai Environment 
Project Office, 1993). The wastewater should be lifted and passed through a siphon 
beneath the Huangpu River taking waste-water to the other side the Pudong Area for 
pre-treatment with screening. During pre-treatment, particles and suspended substances 
more than 5 mm in diameter are eliminated. Finally, the wastewater should be lifted and 
pumped to the Yangtze though an outfall diffuser system at Zyuyan (Anon, 1990).  



Figure II.6 Plan of the service area and trunk sewer line of Phase One of the 
Shanghai Sewerage Project  

 

The construction of phase one began in August 1988. The main structures were 
completed and trial operation began on December 1993. The total cost of the project 
was 1.6 × 109 RMB yuan (about US$ 200 million). The project was partly financed by the 
World Bank.  

 



Environmental benefit of the first phase  

Before phase one of the sewerage project, urban sewage discharged to the Shuzhou 
River, including domestic and industrial wastewater and surface run-off, was carried into 
the Huangpu River at downtown Shanghai. According to statistics collected in the 1980s, 
the pollution load from Shuzhou River amounted to 46 per cent of the total pollution load 
received by the Huangpu River from the Shanghai urban area. Thus, intercepting the 
sewage discharged to Shuzhou River will improve the water quality of both the Shuzhou 
River and the Huangpu River.  

Before the project, the water quality of the Shuzhou River was worse than the lowest 
water quality class (Class V) of the National Environmental Quality Standards of Surface 
Water. However, with the completion of the intercepting sewers along the Suzhou River 
in phase one, the water quality is expected to improve significantly. Included in the 
phase one components are collection of industrial wastewaters that were discharged to 
receiving water bodies and collection of wastewaters from several major river outfalls. 
With these sub-projects, the water quality of the Suzhou River will be further improved 
as a result of the reduction in total pollution loading. The unsanitary conditions that have 
existed for many years in the Suzhou River will finally cease and the ambient 
environment along the river will also be significantly improved. The Suzhou River feeds 
into the Huangpu River and, as a result of the reduction of the pollution load in the city 
section of the Suzhou River by 70 per cent, there will be an important improvement in 
the water quality of the Huangpu River.  

Environmental impact around the outfall area in the Yangtze River  

The deep water dispersion method was selected for wastewater discharge on the basis 
of modelling results. The dilution ratio at the mixing zone is 100 times the wastewater 
quantity and the water quality at the mixing zone can still achieve Class III water quality 
standard for most variables. According to physical and mathematical modelling of the 
wastewater dispersion, the key factors affecting the effectiveness of dispersion at the 
mixing area are flow rate and tidal condition. The combination of low flow rate in the dry 
season with low tide create the worst conditions for mixing. As a result the mixing area 
would have to be enlarged to as much as 4 km2 in order to meet the required dilution 
ratio. Thus the outfall dispersion points must be situated sufficiently far from the bank to 
ensure that the mixing zone does not approach the near side of the river and create a 
"sewage belt". Avoiding the creation of the sewage belt is also important for fish 
migration within the channel.  

II.4.3 Shanghai combined wastewater treatment - Phase Two Project  

The scope of the second phase of the project includes wastewater collection from the 
additional areas of city centre that were not covered under phase one, including the new 
Pudong industrial centre and the many wastewater discharges to the inner canals in the 
suburban areas. It is hoped that with the completion of the second phase of the project 
the city will finally have an acceptable water environment.  

The areas covered under the second phase include 21 km2 of the Shuhus and Luwan 
Districts, 155 km2 in the south of the new Pudong industrial area, and 92.1 km2 of the 
upstream Huangpu River areas of Minghong and Wujin Districts. The total service area 



will be 269.6 km2 with 4.68 million people. The second phase plan consists of a 
wastewater collection system and a pre-treatment system, with a discharge point to the 
Yangtze River at Bailongan (Shanghai Municipal Urban Construction Design Institute, 
1993). The implementation of the second phase has been divided into four stages which 
correspond to the four collection trunk sewer lines. The total investment of the second 
phase is estimated to be 4.885 × 109 RMB yuan (US$ 58.6 million) and is expected to be 
completed by the end of 1998. The project feasibility study and the EIA are both 
underway.  

II.4.4 The Zhonggang sewerage project  

To protect the water quality from the upper stream of Huangpu River, the Zhonggang 
sewerage project has been proposed (Figure II.7). The service area will cover many 
rural industries, including mechanised animal farms, and the Xinhuo Industrial Area.  

II.5 Other major measures used in cleaning the Huangpu River 

The Huangpu River Pollution Control Project takes an integrated approach by including 
engineering and non-engineering measures. Besides the main engineering works 
mentioned above, some other activities include domestic wastewater treatment sub-
projects for the protection of Dianshanhu Lake (the source water of Huangpu River), 
waste treatment for mechanised cattle, hog and poultry farms in the area, and the 
establishment of a clean belt along the river to protect the water supply intake.  

The non-engineering measures are mainly related to institutional strengthening for 
organisation and regulatory measures. Some examples are:  

• The establishment of a special office, the Office for the Protection of Shanghai 
Huangpu River Source, under the Shanghai EPB, with special responsibility for the 
management and enforcement of pollution control in the upper reaches of Huangpu 
River.  

• The publishing of the "Regulations for the Protection of the Water Source of the Upper 
Reaches of Huangpu River" and the corresponding rules for implementation, together 
with the authorisation of the Shanghai EPB as the responsible agency for organisation, 
implementation and enforcement of the regulations.  

• The enforcement of the waste discharge permit system, based on control of waste 
loading, so as to limit the total amount of waste discharged to the natural system.  

• The adoption of a pollution trading system that ensures there is always excess 
assimilative capacity in the river.  

• The promotion of waste minimisation and the use of cleaner technology practices at  



pollution sources. 

Figure II.7 Plan of the service area of Phase Two of the Shanghai Sewerage 
Project  
 

 



Figure II.8 Expected improvements in dissolved oxygen in the Huangpu River as a 
result of the Shanghai Sewerage Project  

 

II.6 Conclusions 

The main direct benefits of cleaning the Huangpu River Basin are social and 
environmental, although the economic benefit is also believed to be significant. A 
cleaner environment will be attractive to foreign investment which is critical to Shanghai's 
future economic development. Some of the main benefits are:  

• Recovery of the ecological system of the Huangpu River and its tributaries due to 
increased concentrations of dissolved oxygen (Figure II.8) as the concentration of 
organic material decreases (Figure II.9).  

• Improved drinking water quality, leading to a reduced rate of disease and improved 
hygienic conditions in the area.  

• Elimination of the unsanitary and odorous conditions in the rivers, improving the 
aesthetic value of the river.  

• The attraction of more outside investment to Shanghai as a result of its cleaner 
environment.  

• An increase in the real estate price of the areas along the rivers and canals that are 
cleaner as a result of the project. 



Figure II.9 Expected improvements in BOD5 in the Huangpu River as a result of the 
Shanghai Sewerage Project  
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