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2.1 landfill: landfills in less investment, large quantity and technical requirements is not high, covers 
an area of large, permanent pollution caused by the great potentials. In developed countries, landfill pollu-
tion has occurred after decades. 

2.2 compost: by waste composting treatment, can make the waste into organic fertilizer. But the ferti-
lizer effect of this kind of garbage fertilizer is low, sale is limited, development leeway is not big. 

2.3 burning, burning garbage has the advantage that the recovery of heat energy and the most thorough 
reducing trash (after burning garbage volume decreased by 80-95 %), but this way is expensive. The con-
struction of an incinerator with a capacity of 1 000 tons of waste per day and its attached thermal energy 
recovery equipment will cost about $100 million to $120 million. Incineration if not well controlled, will 
produce! Dichalky substances, causing serious air pollution. 

At present, there are three main industrial methods of garbage recycling, namely landfill composition! 
Biogas field electricity, waste incineration recycling heat power generation and through biological engi-
neering technology, so that waste into fertilizer. Either way, there are endless opportunities. 

Biogas field power generation, is the current technology mature, less investment, low cost, easy to use 
and management, favored by developed countries a way of urban waste treatment. By the end of the 20th 
century, there were more than 140 around the world! The waste gas field power station is in operation. 
The UK has a capacity to generate 18MW of electricity from waste biogas fields. The landfill biogas 
plant in Illinois, USA, covers 61 hm2, fills 1.8 million tons of waste, and has a generating capacity of 
1 600 kW, equivalent to using 28 thousand barrels of oil per year. 

The establishment of waste incineration plant, in the incineration process to recover its heat energy, 
and used for power generation, can realize waste incineration energy. Germany and the United States 
were the first countries to generate electricity by recycling heat from burning waste. In the 1960s, inciner-
ators were established in the former West Germany, benefiting 2.45 million people. By the 1980s, elec-
tricity had been provided to 21.2 million people, accounting for 34.4 % of the total beneficiaries. The 
United States had invested in incineration plants since the 1980s, with an annual capacity of 30 million 
tons of waste. In the 1990s incineration accounted for 18 % of America's total waste disposal. The city of 
Detroit in the United States has the world's largest garbage processing power plant of 4 000 tons per day. 
Japan's largest waste thermal power plant has a maximum capacity of 22 MW. 

Bioengineering treatment methods are low investment, high efficiency and safe. Bioengineering tech-
nology is to make use of the microorganism's rapid metabolism and efficient fermentation to transform all 
the decomposed organic matter in the waste into a stable state of efficient bio-organic fertilizer in a short 
time. Organic matter that can be decomposed in garbage includes leftover food, rotten vegetable leaves, 
paper, wood, coal ash, feces, feathers, slaughterhouse waste, etc. Chinese experts on the biological engi-
neering technology treatment of economic analysis, the use of waste to produce 1 t of efficient organic 
fertilizer cost of about $50.65. Based on current market conditions, a plant that processes 600 tons of gar-
bage a day and produces 300 tons of finished fertilizer a day can make an annual profit of $4.03 million. 

To sum up, the landfill and incineration compost treatment of nantong municipal solid waste have 
their own advantages, but also have unavoidable disadvantages. The solution is to use mineral processing 
technology and equipment to recycle most of the useful substances (50-80 %) after the household waste is 
classified and collected, and then send the remaining parts that cannot be recycled (50-20 %) to landfill, 
incineration or composting. In this way, the municipal solid waste can be harmless, reduced and re- re-
source, and save a lot of money. 
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From the end of the 20th century to the beginning of the 21st century, China has entered the process of 

large-scale urbanization and industrialization, accompanied by this process, environmental pollution 
problems also appeared, among which the air pollution problem in Hebei province is particularly serious. 
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This paper analyzes the causes of urban air pollution in Hebei province, expounds the harm of air pollu-
tion, and Take measures to control air pollution in Hebei province based on the experience of other areas. 
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Since the 21st century, China entered the stage of high-speed urbanization, industrialization develop-

ment, has created a huge economic and social benefits, but also produced a serious ecological environ-
ment problems, such as frequent fog weather, inconvenient to people's production and life, health, Hebei 
province is the most serious pollution provinces in China, Air pollution there is even serious. 

Hebei's 11 prefecture-level cities, with the exception of Zhangjiakou, Chengde and Qinhuangdao, are 
heavily polluted. In the air quality ranking list of 74 major cities in China, most of the 10 cities with the 
worst air pollution are in Hebei province [1]. Hebei is still the most polluted province in China. The study 
of air pollution in Hebei province is of typical significance for understanding air pollution in China. 

The purpose of this study is to provide the methods to improve the air quality of Hebei province by 
analyzing the causes of pollution in Hebei province and drawing on the good experience of other regions. 

Analysis of reason of air pollution. The air pollution in Hebei province is mainly soot pollution 
caused by coal for industry and heating. The main reasons are as follows: 

Natural factors make the Beijing-Tianjin-Hebei region easy to accumulate pollutants. In terms of to-
pography, Yanshan Mountain in the north and Taihang Mountain in the west encircle the area. The terrain 
is high in the northwest and low in the southeast, making it easy for pollutants to gather. From the per-
spective of climate, the prevailing northwest wind in winter, due to the mountain barrier, when the wind 
is small, the pollutants are not easy to diffuse. The prevailing southeasterly wind in summer diffused the 
pollutants in Tangshan, Langfang and other places to the whole region, and locked the pollutants in the 
Yanshan-Taihang Mountain range. Therefore, the interaction between topographic and climatic condi-
tions is an important reason for the difficult diffusion of pollutants in this area. 

Industrial structure overly dependent on steel industry and other heavy industries. The industrial 
structure of Hebei province is a heavy chemical industry system dominated by the secondary industry and 
led by the steel industry. Iron and steel, cement, glass, petrochemical, thermal power generation and 
leather are all key industries in Hebei Province, but these industries have high energy consumption and 
large pollutant discharge per unit output. By the end of 2014, there are 110 iron and steel production en-
terprises and 348 blast furnaces in the province, with an annual capacity of 269 million tons of iron. There 
are 305 bessaries and electric furnaces, with an annual capacity of 261 million tons [2]. 

Cars account for a significant proportion of the means of transportation. The proportion of highway 
freight in Hebei is high, and the contribution of NOx emission from motor vehicles is outstanding. In par-
ticular, diesel truck emissions accounting for less than 10 % of the vehicle ownership account for 70 % of 
the total vehicle emissions. Of the freight vehicles crossing the border, nearly two-thirds are heavy-duty 
diesel vehicles. 

Countermeasures against air pollution. In order to prevent the worsening of air pollution, the state 
has issued a series of laws and regulations to control air pollution. Beijing is located in the core area of 
the Beijing-Tianjin-Hebei region. In order to improve the environment, Beijing adheres to the strategy of 
clean energy, vigorously promotes the reduction of coal burning in industry and daily life, and strives to 
build a clean energy system dominated by electricity and natural gas, supplemented by geothermal energy 
and solar energy. On the one hand, four gas-fired heat and power centers have been built, basically elimi-
nating coal-fired boilers of 10 tons or less in the city and 35 tons or less in the built-up area, and realizing 
basically no coal burning in the industrial field. On the other hand, we intensified efforts to control loose 
coal, and vigorously implemented "coal to electricity" and "coal to gas". The total amount of coal burned 
in the city decreased from 23 million tons in 2012 to less than 6 million tons in 2017. Through the ad-
justment of energy structure, Beijing's air quality and air pollutant emissions have been significantly re-
duced [3]. 

Drawing on the successful experience of Beijing, Hebei should adopt the following measures to 
achieve the goal of achieving the emission of air pollutants from the standard to ultra-low emission and 
then to the overall ultra-low emission. 

First of all, in the construction of urban industrialization, the use of advanced industrial technology, 
can effectively control the emission of industrial waste gas, reduce the pollution of waste gas to the envi-
ronment. While continuing efforts to desulphurize, sell off coal and remove dust from key industrial en-
terprises and pollution sources, we will also introduce these measures into non-key areas so as to reduce 
overall emissions and intensity of air pollutants. Secondly, the emission standards of air pollutants in dif-
ferent industries will be improved so that all industrial sectors will comply with the emission standards, 
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non-industrial production sectors will gradually comply with the emission standards, and key industrial 
enterprises will implement ultra-low emission of air pollutants. We will promote the issuance of pollutant 
discharge permits to all industries and gradually close down industrial enterprises that fail to meet pollu-
tant discharge standards. According to the investigation and study, found that adopt the way of power, 
hydropower, wind production can reduce industrial emissions, in the actual production process, we can 
reasonably use power and water, wind, the mode of production in today's industrial production, the most 
is fire production, carbon dioxide, sulfur dioxide emissions from the burning of a lot of, This approach is 
not conducive to China's environmental protection, so we should continue to vigorously develop clean 
energy such as water and wind, reduce industrial waste gas emissions. 

Second, the implementation of regional collaborative governance in Hebei Province. Because air pol-
lution can flow and spread, only coordinated governance, to achieve effective prevention and control. In 
implementing coordinated regional prevention and control, we should not only fully respect each region's 
right to development, but also respect each region's contribution to air pollution prevention and control. 
We can set up air pollution prevention and control organizations in prefecture-level cities to eliminate the 
estrangement between various departments, and set up multi-department consultation mechanism to real-
ize multi-department collaborative governance, and bring the contribution of departments to air pollution 
prevention and control into the assessment system of urban development. 

Hebei province, due to the serious emission of industrial exhaust gas, automobile exhaust emissions 
lead to a serious decline in ambient air quality, to people's health posed a threat. If you want to improve 
our air quality, we should start from now, and set up the consciousness of environmental protection, con-
sciously to reduce waste emissions in the life, reduce industrial gases and car exhaust emissions, reasona-
ble use of resources, development of more advanced technology to promote improvement of environmen-
tal air quality achieve the better effect of environmental air quality control. 
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Refer to the technical means of water quality management at home and abroad; use the concept of 

maximum daily load (TMDL) to govern the river water environment in Zhangjiakou City, Hebei Prov-
ince; use total phosphorus as a representative indicator of river eutrophication as a water quality evalua-
tion factor; sort out the drainage network, Current status of discharge and non-point source pollution; use 
Zhangjiakou river environment model coupling calculation method; scientifically formulate total phos-
phorus emission control plan; simulation calculation; control the discharge flow of the discharge outlet; 
the total phosphorus pollution load to be discharged into the river Cut 2.33t/a; it can effectively achieve 
the water environment governance goal of Zhangjiakou City, Hebei Province. 

Keywords: water environment governance; total maximum daily load; water quality evaluation index; 
rivers in Zhangjiakou City, Hebei Province 

 




