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Abstract: As an essential link in mineral development activities, open-pit mining has 

always brought a great negative impact on the geological environment. How to 

coordinate the development activities of open-pit mining industry and geological 

environment restoration and management is the top priority. The application of new 

technology and new methods will inevitably contribute to the overall coordinated 

development. This paper puts forward some superficial analysis on the environmental 

impact of open-pit mining development, and puts forward the specific plans of 

biological governance and chemical governance. And combined with the actual 

situation from the perspective of policy analysis and discussion. 
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1. Impact of open-pit mining on the geological environment 

1.1 Occupancy and destruction of land and vegetation resources 

Open-pit mining causes a certain degree of damage to the surface plants, which then 

leads to soil erosion. Not only that, in the process of mining [1-3], there are waste 

stone, waste residue, tailings, makes the landform landscape local great changes, 

bring greater influence on regional ecological environment, makes the whole 

environment lost due integrity characteristics and harmony characteristics, causing 

land utilization rate, serious damage to the ecological environment. 

1.2 Cause mine geological disasters 

At the same time, open-pit mining also causes a large area of change in the stability of 

geological structures, making the mountain slope lose its original stability [4]. In the 

rainy season, the concentrated heavy rainfall penetrates into the rock mass of the slope 

through cracks, and the strength of the rock mass and the friction force of the rock 

mass will decrease, leading to the imbalance of the slope. The overlying loose rock 

layer has a large thickness, and when it loses its stability, it will slide along the structural 
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plane, which may be aggravated The possibility of landslide geological disaster, 

resulting in debris flow disaster, and then produce all kinds of safety hazards. 

1.3 Water system damage 

Tailings ponds and waste slag continuously enter the river with the surface runoff, and 

with the constant increase of the total amount, resulting in flood discharge obstruction 

[5]. If the problem is very serious, it is likely to cause floods and affect the normal life 

of the surrounding population. In addition, some waste residues and tailings have 

accumulated in the atmospheric environment for a long time, and show a bare state. In 

particular, some sulfides are easy to oxidize, resulting in acid rain, which affects the 

surrounding water and soil. 

1.4 Air pollution 

In the open-pit mining operation, mining, stripping, drainage, drilling, blasting and 

other links will produce a lot of dust [6], coal dust, thus directly into the atmospheric 

environment, resulting in air pollution. In addition, because the atmosphere itself has 

a strong mobility characteristics, it will also have a huge impact on the living 

environment of the surrounding residents. 

 

2. Main methods of ecological environment restoration 

2.1 Implement the management work of open-pit mining 

The survey results of open pit mining environment show that open pit mining will lead 

to the mining area vegetation damage and the decline of soil water storage capacity, 

and heavy rain surface runoff often occurs. Under the action of surface erosion, a large 

amount of soil is eroded, forming gullies, which increases the soil erosion in open pit 

mining environment. Considering that the new soil erosion in open pit mining areas 

mainly comes from the soil and rock separated from open pit and underground mining 

sites, key prevention and control measures must be taken [7]. Will ensure the stability 

of open pit mining dump slope and speed up the construction of open pit mining slope 

vegetation for two depth fusion, earnestly carry out open pit mining environment 

management work, away from the river valley, common for open pit mining 

environment, and improve the stability of open pit mining dump slope, at the same 

time, realize the open pit mining environment management. On this basis, the rock 

block should be piled into the edge of the slope, and the dump should be reclaimed, 

and establish the corresponding open-pit mining environment management 

engineering measures, such as: sand dam, sand dam, etc., to silt the land, reduce or 

control the amount of soil erosion. Waste earth and stone in mines shall be properly 

disposed of. Clarify the necessity and urgency of open-pit mining environment 

management, and build the embankment that can be used as road protection with the 

government as the leading role. Levees may also be built along the river. The 
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embankment abandoned soil and stones can be piled up and discharged to intercept 

the slope sediment and increase the beach water area. 

2.2 Bioremediation technology 

The so-called biological technology mainly uses animals and plants to adjust the 

original soil structure of the environment [8-9]. To implement the basic state policy of 

"cherishing and rationally using land and effectively protecting cultivated land", and 

according to the principle of "taking measures according to local conditions and 

comprehensive utilization", the use of reclaimed land should be reasonably determined, 

forest, grass and grass, and the land reclaimed should be given priority for agriculture. 

Seedling: preferred to choose the local excellent varieties, recommended root 

development, drought resistance, cold resistance, tree tree species mainly 

recommended oily pine; shrub tree species mainly recommended sea buckthorn. Grass 

species: under the semi-arid and fragile ecological conditions, it is more difficult to 

naturally restore the vegetation, and the cycle is relatively long, so the appropriate 

vegetation crops should be screened as the object of land reclamation. Grass varieties 

recommended alfalfa, sweet clover, sand and other strong ability to adapt to the 

environment. Animals: At present, the most common is earthworms, especially when 

some soil contains a lot of heavy metal lead, by using earthworms, they can complete 

the soil turning work independently, to promote the adjustment of soil conditions. In 

addition, earthworms do not cause secondary pollution, and can also promote the 

increase of soil seness to some extent, laying a good foundation for the normal growth 

of plants. 

2.3 Chemical technology 

For the geological environment of most metal mines in China, after a long time of wind 

and sun exposure, its own acid and alkali degree has changed to a certain degree. In 

view of this problem, such as the geological environment is alkaline, you can apply 

ferrous sulfate or bicarbonate, to promote the sodium ion content is reduced, reduce 

the degree of alkalinity, enhance the penetration effect. If the geological environment 

is acidic, lead-zinc tailings can be covered, which can not only improve the properties of 

the soil, but also prevent further acidification of the tailings. If the accumulation time of 

acid substances in the soil is beyond the expected time, a certain amount of lime can be 

placed, and do a small number of times, so as to prevent the occurrence of acid 

diffusion problems. The chemical scheme will not have any impact on the environment 

after its use, and the geological environment will be revived after the end of the 

improvement work. 

2.4 Provide a good policy environment for open-pit mining environment management 

Through the deep integration of mine informatization and industrialization, the digital 

intelligent collaborative management and control of mining and beneficiproduction, 
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control, operation and management is realized, laying a foundation for the digital and 

intelligent construction of the whole mine and the whole process of the mining industry. 

Thoroughly implement the national and relevant policies and regulations to provide 

government support and related practices for open-pit mining environmental 

governance. To provide a good policy environment for the management of open pit 

mining environment, with the goal of realizing efficient, ecological and intelligent open 

pit mining environment management as the goal, to combine the management system 

and the open pit mining environment to accelerate the management process of 

industrial Internet. It reflects the flexibility of the implementation of open-pit mining 

environmental governance policy to the maximum extent. In this way, the government 

can give scientific guidance to the governance of open-pit mining environment from a 

scientific perspective, and then improve the governance effect of open-pit mining 

environment. Through open-pit mining environment management, we will create a 

policy environment with high speed, high efficiency, high government support, high 

benefit and high benefit, and actively create an ecological win-win circle, green 

coverage circle and achievement sharing circle for open-pit mining environment 

governance. 

 

3. Conclusion 

With the rapid growth of China's overall economy, we should do a good job of safety 

protection when conducting open-pit mining. To the early old management mode, 

should be constantly optimized to improve their own actual development level. While 

building the management mechanism, it is also necessary to ensure that the daily 

management activities can be carried out normally. 
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