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Abstract 
Bengbu City, Anhui Province has the regional transportation and commercial advantages 
of connecting the east and the west and connecting the north and south. In the Huaihe 
River Economic Belt, it has the status of weightlifting. In recent years, the local 
government of Bengbu has attached importance to green economic development. This 
topic will focus on the water resource regulation in Bengbu City and the logistics and 
transportation of Bengbu Port through the field survey of Bengbu Gate Bengbu Port, 
discuss how to play the pivotal role of Bengbu City in the Huaihe River Ecological 
Economic Belt, and try to provide constructive suggestions for the green development of 
Bengbu City's economy. 
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1. Cultural Background of Huaihe River 

Economic development and environmental protection, as well as how to reasonably develop 
and use resources, have long become the most concerned issues. The main contradiction of 
socialism is the contradiction between people's growing material and cultural needs and 
backward social production. To meet people's material and cultural needs, we must not only 
improve productivity, but also adhere to the principle of seeking truth from facts, adjust 
measures to local conditions, make full use of regional environment and natural resources, 
protect the environment, coordinate economic development and environmental protection, 
and find a way of economic development with its own characteristics. We need to start from 
the Huaihe River issue as to where Bengbu's economic development, resource utilization and 
environmental protection will go. 
Huaihe River originates in Henan Province and flows through Anhui, Jiangsu and Shandong 
provinces. The Anhui section of the Huaihe River is located in the middle reaches of the Huaihe 
River. It starts from the Honghekou River at the junction of Henan and Anhui, and ends at the 
Hongshan Mountain at the junction of Anhui and Jiangsu. The length of the river course is 430 
kilometers. It passes 91 cities along the way and is the mother river of Anhui. Since the 1980s, 
with the rapid economic development and accelerated urbanization of the Huaihe River basin, 
the water pollution in the basin has become increasingly serious. Finally, in 1989, 1992, and 
1994, major pollution events broke out in the whole basin, while the pollution events of 
tributaries emerged in endlessly. The three major pollution events fully revealed the long-term, 
complex and arduous nature of the water pollution prevention and control work in the Huaihe 
River basin, and the ideas for the preparation of the water pollution prevention and control 
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plan in the basin gradually adjusted with the deepening understanding of the water 
environment protection work. 
The Huaihe River basin is still dominated by heavily polluting industries. Papermaking, brewing, 
chemical, pharmaceutical, printing and dyeing and other industries account for about 1/3 of 
the total basin's economic contribution, while the generated COD and ammonia nitrogen 
account for 80% and 92% of industrial emissions. After 10 years of "focusing on the big and 
closing the small" and adjusting the industrial structure, the phenomenon that no sewage 
treatment facilities in the industrial enterprises in the Huaihe River basin are substandard has 
been effectively improved. However, in order to reduce production costs and maximize profits, 
some industrial enterprises often shut down the sewage treatment facilities without 
authorization and secretly discharge sewage. Industrial pollution is still an important cause of 
Huaihe River pollution. 

2. Field Survey of Huaihe River basin 

Led by the staff of Lvman Jianghuai, we visited the Second Bengbu Sewage Treatment Plant and 
learned about the relevant conditions, sewage treatment process and equipment of the Second 
Bengbu Sewage Treatment Plant. 
We learned from the introduction of the staff of Green Man that due to the high cost of sewage 
treatment and the fact that the sewage treatment plant itself cannot bear this pressure, the 
management right of Bengbu No.2 Sewage Treatment Plant has been transferred to Central to 
reduce the pressure on the sewage treatment plant. In terms of sewage treatment, the Second 
Sewage Treatment Plant is divided into Phase I and Phase II. Phase I and Phase II are under 
construction. At present, the sewage treatment capacity of the sewage treatment plant is 
150000 tons, and the actual sewage treatment capacity is 145000 tons. Through exchanges, we 
also learned that the main sewage treated by the sewage treatment plant is domestic sewage, 
and a small number of small private enterprises will discharge industrial wastewater into the 
pipe network, but the content is not very high. 
We know that sewage treatment is divided into three stages, including physical treatment and 
biochemical treatment, which are A2/o processes. For primary treatment, the sewage is 
transported to the sewage treatment plant through the pipe network, the sewage is transported 
from the pipe network to the sewage treatment plant through the pump room, the sewage is 
lifted from the pipe network to the surface equipment through the pump room, the solid waste 
in the water is removed, and then the solid substances in the water are further precipitated 
through the sedimentation tank; Secondary treatment: after primary treatment, there is 
basically no large solid matter in the water body, and then the water is sent to the oxidation 
ditch for biochemical treatment through anaerobic, anoxic and oxygen consuming processes. 
After treatment, the sewage is sent to the secondary sedimentation tank for secondary 
sedimentation; Tertiary treatment mainly includes filtration and ultraviolet disinfection. Sand 
filtration is used for filtration. Ultraviolet mainly kills microorganisms such as Escherichia coli 
in water to meet the discharge standard. The treated water is directly discharged to the Huaihe 
River through pipelines. During the subsequent field investigation, since most of the equipment 
was installed underground or in a large pool, we could not see the operation status of the 
equipment. 
In general, after investigation, we found that: 
The total phosphorus content of the water quality in Bengbu section of the Huaihe River basin 
exceeds the Class III water standard of the Huaihe River by 0.5mg/l, while the water quality 
near Wohe River in Huaiyuan County is found to be better. We can see that the water quality in 
the upstream of the Huaihe River is better than that in the downstream compared with various 
indicators. Then, based on the analysis of the chemical plant assembly area near Wanggang that 
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we investigated, it can be concluded that the water quality of Huaihe River in the downstream 
has become worse due to industrial pollution. 
In addition, when we investigated the Huaihe River, we found that the industrial wastewater 
discharged from Baligou was directly discharged into the Huaihe River without treatment. For 
the water quality of the Huaihe River, the ammonia nitrogen and total phosphorus contents in 
the upstream of the drainage ditch were lower than those in the downstream. 
The relevant provisions of GB18918-2002 are as follows: 
 

Table 1. Standard Limits for Basic Items of Surface Water Environmental Quality Standard 
Unit: mg/L 

Serial 
No 

classification Class I Class II Class III Class IV Class V 
Standard value 

project 
1 Water temperature 

(℃) 
 The man-made changes in ambient water temperature shall be limited to: 

Weekly average maximum temperature rise ≤ 1 
Weekly average maximum temperature drop ≤ 2 

2 PH value 
(dimensionless) 

 6~9 

3 dissolved oxygen ≥ Saturation rate 
90% (or 7.5) 

6 5 3 2 

4 Permanganate index ≤ 2 4 6 10 15 
5 Chemical oxygen 

demand (COD) 
≤ 15 15 20 30 40 

6 Five day biochemical 
oxygen demand (BOD5) 

≤ 3 3 4 6 10 

7 Ammonia nitrogen 
(NH3-N) 

≤ 0.15 0.5 1.0 1.5 2.0 

8 Total phosphorus 
(calculated by P) 

≤ 0.02 
(Lake and 

reservoir O.01) 

0.1 
(Lake and 
reservoir 

O.025) 

0.2 
(Lake and 
reservoir 

O.05) 

0.3 
(Lake and 
reservoir 

O.1) 

0.4 
(Lake and 
reservoir 

O.2) 
9 Total nitrogen (lake 

and reservoir, in N) 
≤ 0.2 0.5 1.0 1.5 2.0 

10 copper ≤ 0.01 1.0 1.0 1.0 1.0 
11 zinc ≤ 0.05 1.0 1.0 2.0 2.0 
12 Fluoride (calculated by 

F -) 
≤ 1.0 1.0 1.0 1.5 1.5 

13 selenium ≤ 0.01 0.01 0.01 0.02 0.02 
14 arsenic ≤ 0.05 0.05 0.05 0.1 0.1 
15 mercury ≤ 0.00005 0.00005 0.0001 0.001 0.001 
16 cadmium ≤ 0.001 0.005 0.005 0.005 0.01 
17 Chromium (VI) ≤ 0.01 0.05 0.05 0.05 0.1 
18 lead ≤ 0.01 0.01 0.05 0.05 0.1 
19 cyanide ≤ 0.005 0.05 0.2 0.2 0.2 

20 Volatile phenol ≤ 0.002 0.002 0.005 0.01 0.1 
21 Petroleum ≤ 0.05 0.05 0.05 0.5 1.0 
22 Anionic surfactant ≤ 0.2 0.2 0.2 0.3 0.3 
23 sulfide ≤ 0.05 0.1 0.2 0.5 1.0 
24 Fecal coliform 

(piece/L) 
≤ 200 2000 10000 20000 40000 

 
We have also done a lot of work for the No. 1 Sewage Treatment Plant near Xijiagou. We 
conducted field research on the surrounding environment and water quality of Bengbu No. 1 
Sewage Treatment Plant. From the survey results, we can know that the sewage treated by No. 
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1 WWTP is mainly the industrial sewage in the place where the WWTP is located. The survey 
results show that the sewage discharged by No. 1 WWTP does not meet the national sewage 
treatment and discharge standards. The total phosphorus content seriously exceeds the 
standard, the ammonia nitrogen value is very high, and the water body in the drainage ditch 
near the First Sewage Treatment Plant is black, with a large number of water plants. It is 
speculated that Bengbu No. 1 Sewage Treatment Plant did not meet the discharge standard. 
Later, we attended the symposium of Huainan Environmental Protection Bureau, and the staff 
introduced Huainan to us. 
The current working status and working process of Nanshi Environmental Protection Bureau 
and some existing advanced equipment of Huainan Environmental Protection Bureau. Then our 
research team also visited Bengbu No. 2 Sewage Treatment Plant. 

3. Basic Situation and Current Situation of Huaihe River basin 

3.1. Basic Information of Water Environment 
Bengbu is a transitional zone between the north subtropical humid monsoon climate zone and 
the south temperate semi humid monsoon climate zone, with an average annual precipitation 
of 905.4 mm and an average frost free period of 217 days. The Huaihe River is the largest 
natural surface water in Bengbu. The Bengbu section of the main stream of the Huaihe River is 
147km long from Matoucheng, Huaiyuan County, to Huangjin Kiln, Mahe County, which enters 
Bengbu. The Huaihe River Hydrological Station is an important control station in the middle 
reaches of the main stream of the Huaihe River, that is, the Bengbu Gate. Its drainage area is 
121000 km2, and the annual average runoff is 30.5 billion m2. The runoff is unevenly 
distributed within the year, with great interannual changes. 

3.2. Current Situation 
The drinking water source of Bengbu City is mainly the water area above the Bengbu sluice gate 
of the Huaihe River, and the Tianhe River is the emergency standby water area. As there are 
fishing boats stationed in the middle and upper reaches of the water intake point of the 
waterworks all the year round, the domestic sewage and other discharges are large, and as time 
goes by, the migration of Bengbu population, the domestic sewage brought by Bengbu, and the 
wastewater in the farmland all have an impact on the drinking water intake. The main 
pollutants that will be produced are coliform bacteria and non-ionic ammonia. Bengbu sluice 
has ammonia nitrogen exceeding the standard, and Tianhe has nitrite nitrogen exceeding the 
standard. 
According to the Report on Water Resources Quality in Bengbu Water Function Zone in April 
2017, it is known that the water function zone (river type), Huainan Bengbu Transition Zone of 
Huaihe River and Huaiyuan Agricultural Water Use Zone of Qiaocheng, Wohe River, are 
removed as buffer zones for upstream and downstream entry, and there are Xibakou Gate in 
Huaiyuan Five River Reserve of Huaihong New River The main pollutants are permanganate 
and ammonia nitrogen on the Huangjiadu sluice in Xiaobengbu agricultural water area of 
Huaiyuan and the Mohekou sluice in the five river transition area of the North Feihe River 
(lower section). However, the transition area of Tianjing Lake and five rivers in the six water 
functional areas (lake reservoir type) is not up to the standard, the permanganate index is too 
high, and the water body is moderately eutrophic. 
Permanganate, ammonia nitrogen, etc. are mainly brought by sudden pollution groups, which 
have invaded Bengbu section of the Huaihe River for some years, and records have been kept 
since 1996. According to the investigation, it is mainly because the water stored in the upstream 
sluice does not flow for a long time to form a pollution cluster, but once the sluice is opened, the 
downstream water quality will be affected. 
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4. Analysis and Causes of Water Pollution in Bengbu Section of Huaihe 
River 

Regional economic development and regional environmental capacity are not compatible, 
which is also an important reason for water environment pollution. In the past, regional 
environmental capacity was often ignored when determining the direction of regional 
industrial development and regional productivity layout. The serious water pollution in Bengbu 
section of the Huaihe River basin is directly related to the unreasonable industrial structure 
and layout of the basin to a large extent. Since the early 1980s, the Huaihe River Basin has made 
use of local resources to vigorously develop small industries such as chemical industry, paper 
making, tanning, thermal power and food that consume high water. The pollutant discharge has 
exceeded the carrying capacity of the Huaihe River, causing the water quality in the Huaihe 
River Basin to deteriorate rapidly; Due to the lack of scientific certification and management, 
some water shortage areas blindly develop high water consumption industries, causing the 
groundwater level to drop; Some regions rich in resources develop a single resource-based 
industry, but do not develop the matching processing industry. The industrial structure is 
similar, resulting in serious structural pollution. 
The influence of natural factors has aggravated the deterioration of water environment 
problems to a certain extent, and increased the difficulty of water pollution prevention. In 
recent years, due to the changes in the distribution of global temperature, humidity and 
precipitation caused by climate change, disasters occur frequently in some countries and 
regions. The climate in northern China is also warming significantly. The average winter 
temperature in North China in the 1990s is 2.1 ℃ higher than that in the 1950s. As the 
temperature rises, surface runoff decreases and evaporation increases. And the national 
environmental awareness is still low, environmental behavior is very low, and many 
environmental problems have not been realized; The level of economic development is not 
balanced, and the more economically backward the region is, the more serious the 
environmental pollution is; The environmental laws are not observed and the law enforcement 
is not strict; Moreover, local governments have closed their eyes to environmental issues for 
the sake of economic development and performance projects; Environmental protection 
departments are often powerless. The cost of environmental law-abiding is far greater than the 
cost of breaking the law: the maximum penalty for environmental violations is 200000 yuan, 
which is undoubtedly a drop in the bucket compared with those large projects that are prone 
to billions, tens of billions or even hundreds of billions. Therefore, many enterprises prefer to 
break the law rather than abide by it. 
There are many reasons for the water pollution problem in Bengbu section of the Huaihe River 
basin, but the main reason is human subjective factors. For a long time, the mode of economic 
growth in China has been extensive, and enterprises simply pursue economic benefits, ignoring 
environmental and ecological benefits. In industrial development, water consumption is large 
and utilization rate is low. 

5. Prevention 

In the face of the Bengbu Huaihe River pollution problem, which is related to the people's 
livelihood, we should not only understand the reasons, but also take actions to organize sewage 
prevention and remediation measures. 

5.1. Improve Legislation and Strictly Enforce the Law 
The current laws and regulations on water pollution control and dispute coordination across 
administrative regions in China are mostly guiding opinions, and there is still a lack of 
implementation rules. In addition, river basin management agencies often have no law 
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enforcement power, and there is also lax law enforcement in various administrative regions. To 
prevent and control transboundary water pollution in the Huaihe River basin in Anhui Province, 
we should first promote the legal work related to transboundary water pollution in the Huaihe 
River basin, establish a cross regional legal framework for pollution control, unify the law on 
pollution prevention in the basin, improve regional environmental standards, local regulations 
and separate laws, and clarify the legal rights of water environment protection agencies in the 
Huaihe River basin in water resources protection and water pollution control. For example, 
through pilot projects, the market mechanisms such as water rights and emissions trading are 
constantly improved; Under the joint consultation of Henan Province in the upper reaches of 
Anhui Province and Jiangsu Province in the lower reaches, special laws and regulations related 
to the prevention and control of water pollution in the Huaihe River will be formulated. A joint 
law enforcement team will be set up by the three provinces to establish an information sharing 
and exchange platform to ensure the smooth linkage mechanism for joint water pollution law 
enforcement of industrial enterprises and key pollution sources in the border area. 

5.2. Promoting the Reform of Water Rights Management System in the Huaihe 
River basin 

The Huaihe River Water Conservancy Commission is responsible for monitoring the water 
quality of the Huaihe River basin along the whole line, formulating water pollution plans and 
coordinating pollution control of the Huaihe River. In fact, as an agency of the Ministry of Water 
Resources, it is difficult to manage and coordinate the affairs of various provinces, and it is also 
difficult to obtain strong support from the governments of various river basins in terms of funds 
and investment in pollution control. Therefore, we should further promote the reform of water 
rights management system in the Huaihe River basin, clearly define the right to use and operate 
water resources in the Huaihe River basin on the basis of adhering to national ownership of 
water resources, and let the river basin management agencies play their due role in the 
management of water resources in the basin. Specifically, the Huaihe River Water Conservancy 
Commission takes the lead in environmental protection, water conservancy and other 
departments in various administrative regions to manage water resources in the Anhui basin 
and even the whole Huaihe River basin, including monitoring, water quality release, 
supervision, governance and emergency plans to deal with water pollution emergencies. 
Improve the information sharing mechanism and emergency linkage mechanism. 

5.3. Establish Cross-border Joint Supervision and Management Mechanism 
The higher level government and the environmental protection department shall take the lead 
in establishing a joint agency to monitor and regularly release the water quality of each regional 
interface, formulate emergency plans for water pollution, and jointly manage cross-border 
pollution. It is suggested to strengthen monitoring, increase water quality monitoring 
indicators, and timely grasp and issue water quality reports of key sections; Establish the water 
quality target responsibility system of the watershed section, define the specific tasks of each 
administrative region, and establish a joint pollution prevention and control mechanism 
between the relevant departments of each administrative region. Specifically, the following 
aspects should be done well: first, the pollution source should be controlled, and the end 
treatment should be changed to the source control. We will increase pollution control in 
industry and service industries, actively advocate green production, and implement the 
principle of "whoever pollutes, who governs". 
For polluting enterprises, they should rectify within a time limit, gradually implement the 
pollution discharge permit system, and control the total amount of pollution discharge; We 
should strengthen publicity and guidance for the vast rural areas, and control non-point source 
pollution; Accelerate the construction of urban domestic sewage treatment plants and increase 
investment in environmental protection projects. 
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5.4. Improve the Incentive and Compensation Mechanism for Cooperative 
Treatment of Water Pollution 

First of all, to improve the incentive mechanism for cooperative governance of transboundary 
water pollution, it is necessary to analyze the game behavior between local governments and 
their upstream and downstream local governments, as well as between local governments and 
their superiors, from the perspective of the interests of local governments in each basin, 
especially how to encourage the upstream local governments to do a good job in water 
protection, pollution discharge and governance. This is an urgent problem to be solved in the 
treatment of transboundary water pollution. Secondly, we should innovate the assessment and 
evaluation system and promotion mechanism for local officials, incorporate water pollution 
indicators into the administrative assessment system, weaken economic assessment, increase 
environmental benefit assessment indicators, and establish the concept of green development. 
In transboundary watershed. 
In terms of pollution, the pollution discharge in the upstream area often causes more pollution 
to the downstream area, but it can bring economic benefits to the area under its jurisdiction. 
Therefore, in order to achieve economic growth and personal political promotion, local officials 
in the upstream will reduce environmental standards and increase the amount of pollution 
discharge to promote economic development. Therefore, on the one hand, it is necessary to 
strengthen the water quality monitoring of the quard interface; On the other hand, the pollution 
discharge system should be included in the official assessment system. Finally, the government 
should improve relevant industrial policies. We will use market access, environmental 
protection, price, taxation and other means to eliminate enterprises with backward production 
capacity and substandard pollution discharge, encourage green production and packaging, and 
reward enterprises for reducing pollutant emissions. 
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