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1 Project Description 

1.1 Project Background 

 
Pengshui Miao Ethnic Minority and Tujia Ethnic Minority Autonomous County 

(hereafter called Pengshui Autonomous County) is located in southeast of Chongqing 

city. It is in the mountainous area of Wuling mountain and the downstream of Wujiang 

river. Pengshui Autonomous County borders Shizhu Tujia Ethnic Minority 

Autonomous County in the north; Borders Lichuan city of Hubei province in the 

northeast; Borders Qianjiang river region in the east; Borders Youyang Tujia Ethnic 

Minority and Miao Ethnic Minority Autonomous County in the southeast; Borders 

Yanhe county and Wuchuan county of Guizhou province in the south; Borders Daozhen 

county of Guizhou province in the southwest; Borders Wulong region in the west; And 

borders Fengdu county in the northwest. Pengshui Autonomous County has total 3903 

square kilometers with three streets, 18 towns, and 18 villages.  

 
The government of China has obtained a loan (loan number:8456-CN) from the World 

Bank for the legitimate cost of Chongqing Small Town Water Environment 

Management Project , of which part of the loan will be used for the legitimate cost of 

Bid PSRE.CP1 and Bid PSRE.CP2 (Contract Package of PSRE.CP1/ PSRE.CP2）of 

Pengshui County Dianshui New Area- Wujiang River Flood Prevention and 

Embankment Comprehensive Improvement Project. The construction locality for the 

Pengshui County Dianshui New Area- Wujiang River Flood Prevention and 

Embankment Comprehensive Improvement Project is located in Wujiang river left bank 

of Pengshui County Dianshui New Area. It is started from Yuxin Paper Plant in the 

upstream of the Wujiang river to Xujiaba village in the downstream of the Wujiang 

river. The total river course is around 4685m. The constructions are all the new - 

constructed river embankment protection project. The matching construction includes 

the riverbank drainage system, riverbank roads, and riverbank rainstorm pipes. Of 

which the PSRE.CP1 bid is the riverbank and matching construction for river course 

pile 0+000~2+260.11.  

 

On December 2019, Guihuabang part emerged the landslide deformation and it was 

located in pile K1+840~K2+430 of Pengshui County Dianshui New Area - Wujiang 

River Flood Prevention and Embankment Comprehensive Improvement Project bid 

PSRE.CP1. The major deformation features are the cracks on the ground and buildings. 

From May - July 2020, the strong rainfall in Guihuabang part accelerated the damage. 

The deformation area was larger than that in December 2019. (Please see figure 1 - 1).  

 

On 16 July, 2020, the landslide was happened in Tianchi part, which was located in 

K0+860-K0+970 of Pengshui County Dianshui New Area - Wujiang River Flood 
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Prevention and Embankment Comprehensive Improvement Project bid PSRE.CP1. The 

elevation for the back edge of the landslide is around 246.5m. The landslide length is 

120m (215 water level above)towards the slide orientation and 110m width towards the 

river orientation. The total area is around 9500m2 and the total volume is around 

120,000 - 150,000 m3. It is medium - scale soils landslide. (please see figure 1 - 2). 
  

 
The section K2+700-K2+850 of the Juanzipo section is also deformed. Most of the 

deformed forms in this section are located within the red line of Pengshui Project. As it 

is very close to the houses of nearby villagers, excavation will affect the foundation of 

the houses when dealing with the deformed forms. There are 4 houses (involving 5 

households) around the deformed body of alley slope. After field investigation, the 

design unit proposed to reinforce the deformed body by replacing it with stone slag 

after excavation. In order to ensure the safety of villagers' personal and property, it is 

necessary to deal with the deformed forms after demolishing the houses. The four 

houses are located within the scope of the development project of The Jiuli Group, 

which should have been relocated by the Group. But the project has yet to get off the 

ground because of the county's financial constraints. In order to promote the 

implementation of the project, Pengshui PMO plans to integrate the resettlement of 

these 5 families into the implementation of the landslide control project for safety 

reasons. 

The design institute has proposed the landslide treatment scheme in which environment 

and social impact analysis for the landslide treatment and post treatment have been 

proposed.  And the mitigation measures were proposed as well.   

 

 

 

 

 

 

 

 

 

 

 

Figure 1-1: Guihuabang Part Landslide Plane Figure 

世行贷款项目 
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Figure 1 - 2: Tianchi K0+860～K0+970 Landslide Part   

Figure 1 - 3: Juanzipo deformed forms   
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1.2 Scope of the Project 

 

Guihuabang landslide remediation range: river course pile No.K1+840~K2+430. In this 

area, protection should be made to residents and properties living in the landslide area 

of Pengshui County Dianshui New Area- Wujiang River Flood Prevention and 

Embankment Comprehensive Improvement Project, of which the range of the landslide 

remediation construction is river course pile No. K1+840~K2+120 strong deformation 

area. The construction protective range also includes river course pile No. 

K2+120~K2+430 the weak deformation area. Based on Chongqing city local standard 

“Geological Hazards Prevention Engineering Design Standards” (DBJ50 ／T-029-

2019), its protective and safety standard is grade II. Scope of the construction includes 

earthworks and stoneworks construction, anti - slide piles construction, retaining wall 

construction, ground surface drainage systems, and the deformation monitoring. 

Construction design for the strong deformation area is centered on the landslide volume 

shaving, including the matching construction of ground surface drainage systems, the 

retaining wall of the slope bottom, and the deformation monitoring. Construction 

design for the landslide weak deformation area includes ground surface drainage 

systems construction and the deformation monitoring. The retaining wall will use C25 

concretes. The wall is 6.0m high and the top is 1.5m wide. The bottom of the wall is 

1.0m buried under the earth. The slope ratio between the wall and the slope is 1:0.2；

There are expansion joints for every 10m in the retaining wall. There are drainage holes 

on the retaining wall. The distance between holes is 2.0m and the diameter of the holes 

is 75mm. The designed ground base bearing capacity for the retaining wall shall not be 

less than 150kPa. Based on the relevant specifications, the designed standard for the 

retaining wall: anti - sliding stability coefficient is 1.3 and anti - collapsing stability 

coefficient is 1.6. From the relevant analysis, the anti - sliding stability coefficient and 

the anti - collapsing stability coefficient can meet the requirement of the relevant 

specifications. The ditches are designed on the top of the slope for water drainage. The 

water will be drained to the bottom of the wall and flow to municipal drainage systems. 

The interception ditches and the drainage ditches are made by C20 concrete. The 

ditches wall thickness is 150mm and the ditches bottom thickness is 150mm. The cross 

- section size of the interception ditches where water passes is 600mm × 500mm. There 

is one expansion joint constructed for every 10 ~ 15m of the interception ditches and 

the drainage ditches. The expansion joints will be filled with plastic clay. The Figure 

1-3 and 1-4 are drawing for the construction in the Guihuapang part.  
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Figure 1-3 Plane construction drawing 

 
Figure 1-4 Cross-section drawing 

If this design scheme is adopted, it is estimated that around 260638m3 of earthworks 

and 1313 m3 of stoneworks will be excavated and 4316m3 of earthworks backfill.  

 
Tianchi landslide part is happened at K0+860-K0+970, totaling 110m. Scope of the 

construction is to excavate earths and stones of the landslide starting from 0.5m of 

Wujiang river water level 214m above as well as earthworks backfill. Excavation will 

be made for the temporary slope with 1:15 where this part of the slope is in the back of 

the landslide which not slid. Excavation will be continued to the elevation of 236.42m 
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of the designed riverbank top. Then, excavation will be made for the permanent slope 

with 1:2.0. The cross - section after excavated will be backfilled with stones and earths 

to the designed elevation of the riverbank - 236.42m. After backfilling, the 236.42m 

elevation platform is 46.25m wide. Then, municipal roads phase two can be constructed 

on it.  The Figure 1-5 are drawing for the construction in the Tianchi part. 
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Figure 1-5 Drawing for the construction in the Tianchi part 

If this construction scheme is adopted, it is estimated that excavation will be 

144607.1m3 and backfilling will be 119562.24m3. 

 

K2+700-K2+850 section (Juanzipo) is the deformation zone. The treatment 

engineering content of this section is to remove the deformation body, take drainage 

measures, and protect the rockfill foot at the shear outlet of the slide wave. In this 
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section, about 30,000m3 of earthwork excavation, 30,000m3 of stone slag replacement 

and 30,000m3 of abandoned slag are added. 

 
Materials preparation ground for the construction of three sections is near Dianshui 

New Area Siyuan Experimental School. The ground is the constructive land used for 

constructing Zhangjiaba Primary School and the matching facilities. This ground has 

been approved with the relevant procedures. Its lands acquisition, demolition, and 

compensation have been done. Materials preparation ground is 8.0 km away from the 

project construction area. Based on “The Changing Report in Regard to Construction 

Materials Preparation Ground and Construction Wastes Acceptance Ground for 

Pengshui County Dianshui New Area - Wujiang River Flood Prevention and 

Embankment Comprehensive Improvement Project” (2017.9), construction wastes 

acceptance ground (Baojia Town Yangliu Street Construction Wastes Acceptance 

Ground) is 20km away from the construction area. This construction wastes acceptance 

ground is business - run ground with the relevant business licenses. Construction wastes 

acceptance ground can handle 1 million m3 of construction wastes, which can connect 

with the construction area with National 319 Highway, therefore it has good traffic 

conditions. The project owner has signed “Yangliu Street Construction Wastes Ground 

Use Agreement”with Chongqing Fuguan Industrial Co., Ltd - the ground owner.    

 
1.3 Project Implementation Unit 

 
Project implementation unit is still Chongqing City Pengshui County Hongyu Water 

Resources Investment and Construction Co., Ltd.  
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2. The Compilation Base and The Implementation Base  

2.1 The Compilation Base  

2.1.1 China’s Relevant Laws and Regulations 

 

（1） “Environmental Protection Law of People’s Republic of China” (2015.1.1); 

（2）“Law of the People's Republic of China on Evaluation of Environmental 

Effects”(2018.12.29);  

（3） “The Law of the People's Republic of China on the Prevention and Control 

of Atmospheric Pollution” (2018.10.26); 

（4）“Law of the People's Republic of China on the Prevention and Control of 

Ambient Noise Pollution”(2018.12.29);  

（5）“Law of the people's Republic of China on the prevention and control of 

water pollution”(2018.1.1); 

（6）“Law of the People's Republic of China on Prevention and Control of 

Environmental Pollution by Solid Waste”(2020.9.1); 

（7）“Law of the people's Republic of China on water and soil conservation”，

（2010.12.25);  

（8）“ Law of the People's Republic of China on the Protection of Cultural Relics ”，

（2017.11.04）;  

（9）“The Law of Land Administration of the People’s Republic of China”

（2020.1.1）; 

（ 10） “Urban and rural planning law of the people's Republic of China”

（2008.1.1）; 

（11）“Law of the people's Republic of China on the prevention and control of 

water pollution”; Revision on 1 January 2018; 

（12）“Law of the People's Republic of China on Prevention and Control of 

Environmental Pollution by Solid Waste ”;（2020.9.1） 

（13）“Regulations on the Administration of Construction Project Environmental 

Protection”State Council Order No. 253, Revision on 1998.11.29，2017”; 

（14）“Decision of the State Council on implementing the scientific outlook on 

development and strengthening environmental protection”(State Council No. [2005]39，

2005.12.3);  

（15）“Public Consultation and Information Disclosure Temporary Management 

Methods of Environmental Impact Assessment”No. ［ 2006 ］ 28 by National 

Environmental Protection Administration; Implemented on 18 March 2006;  

（16）“Industrial Mix Adjustment Guidance List”(2011 Edition)（2013 Revision）; 
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（17） “Regulations of the people's Republic of China on nature reserves”

（2017.10.7）; 

（ 18 ） “Concentrated Drinking Water Resource Environmental Protection 

Guidance (Pilot Run)”（Environmental Office No. [2012]50）; 

（19）“Regulations of the people's Republic of China on the Administration of 

River Courses”(Revision on 2018.3.19); 

（ 20 ） Environmental Office No. [2005]152 “Notice of Strengthening 

Environmental Impact Assessment Management and Preventing Environmental Risks” 

（2005.12.16）; 

（ 21 ） “Regulations on the implementation of aquatic wildlife protection”

（2013.12.7）; 

 

2.1.2 Local Laws and Regulations 

（1）“Regulations of Chongqing Municipality on environmental protection”（The 

People’s Congress of Chongqing City; Revised in 2010）; 

(2)“Law of Chongqing Municipality on prevention and control of 

environmental noise pollution” （Chongqing Municipality Order No. [2013] 270）; 

（3）“Regulations of Chongqing Municipality on the Prevention and Control 

of Water Pollution in the Three Gorges Reservoir Area and Basin of the Yangtze River”

（Implemented on 1 October 2011）; 

（4）“Chongqing City Water Resources Project Management Regulations”

（2019.12.1）; 

（5） “Chongqing City Water Course Management Regulations”（2018.7.26）; 

（ 6 ） “Regulations of Chongqing City on Environment and Air Quality 

Functional Zone Division”（Chongqing Municipal Government Order No. [2008]135）; 

（7）“Chongqing City Ecological System Functional Zones Division (Revision)” 

（Chongqing Municipal Government No. [2008]133）; 

（ 8）  “Notice of the People’s Government of Chongqing City on Key 

Prevention and Control Areas of Water and Soil Erosion”(Chongqing Municipal 

Government Order No.〔1999〕8); 

（9）“Notice of the People's Government of Chongqing City on Approving the 

Adjustment Scheme of Chongqing City Ground Surface Water Environmental 

Functions”(Chongqing Municipal Government Order No.〔2012〕4); 

（10）“Notice of the People’s Government of Chongqing City on Five - Action 

Implementation Plan of Chongqing City Environmental Protection (2013 - 

2017)”(Chongqing Municipal Government Order No. 2013〕43); 

（11）“Notice of Chongqing City Environmental Protection Bureau on Scheme 
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Adjustment of Urban Environmental Noise Application Zones Division ”（Chongqing 

Environment Order No. [2007]39）; 

（ 12 ） “Notice of Chongqing City Environmental Protection Bureau on 

Modifying the Scheme Adjustment of Urban Environmental Noise Application Zones 

Division ”（Chongqing Environmental Order No. [2007]78）; 

 

2.1.3 Technical Specifications 

（1）“Technical Guidelines for Environmental Impact Assessment - General 

principle (HJ 2.1-2011)”; 

（2）“Technical Guidelines for Environmental Impact Assessment - Atmosphere 

Environment” (HJ2.2-2008); 

（3）“Technical Guidelines for Environmental Impact Assessment - Ground 

Surface Water Environment” (HJ/T2.3-93); 

（4）“Technical Guidelines for Environmental Impact Assessment - Acoustic 

Environment;”(HJ2.4-2009); 

（5）“Environmental Risks Assessment for Construction Projects - Technical 

Guidance”(HJ/T169-2004); 

（6）“Technical Guidelines for Environmental Impact Assessment - Ecological 

System Impact”;(HJ19-2011); 

 

2.1.4 The World Bank Safeguard Policies and Environment & Health Safety 

Guidance  

（1）“World Bank OP/BP4.01 and Annex (Environmental Assessment)”;  

（2）“World Bank OP/ BP 4.12（Involuntary Resettlement）”）; 

（3）“World Bank OP4.11 (Physical Cultural Resources)”;  

（4）“World Bank OP4.04 (Natural Habitats)”; 

（6）World Bank “Environmental, Health, and Safety Guidelines” 

 

 

2.2 Assessment Standard 

2.2.1 Environmental Quality Standard 

2.2.1.1 Environmental Air Quality 

 

Environmental air functional zone of the project site belongs to category two zone. Its 

implementation standard is “Environmental Air Quality Standard (GB3095-2012) - 

Grade Two Standard”; The standard value and the atmosphere value guided in EHS 

please see table 2 - 1: 

 

Table 2-1  Environmental Air Quality Assessment Standard （Unit：

http://www.baidu.com/link?url=rRc67UMcljqxdZ3aJBZ77rvwYyingVrH4RfWCjqqJG44imIKoOUGgIQaPjMQ87kHwYdlYdwPZnGTmL-4u4-i6ZrCrKI1BdgXwGrSRuAeDcvNugX4WdDCI0_U9x-c2wsZ
http://www.baidu.com/link?url=rRc67UMcljqxdZ3aJBZ77rvwYyingVrH4RfWCjqqJG44imIKoOUGgIQaPjMQ87kHwYdlYdwPZnGTmL-4u4-i6ZrCrKI1BdgXwGrSRuAeDcvNugX4WdDCI0_U9x-c2wsZ
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ug/Nm3） 

Item Average Time 

 “Environmental Air 

Quality Standard”

（GB3095-2012） 

Grade Two Standard

（ug/m3） 

The Value 

Guided in EHS 
Scope of the Usage 

TSP 

Yearly Average 200 —— 

All the items 

24 -Hour Average 300 —— 

Hourly Average —— —— 

PM10 

Yearly Average 70 70 

24 -Hour Average 150 150 

Hourly Average —— —— 

PM2.5 

Yearly Average 35 35 

24 -Hour Average 75 75 

Hourly Average —— —— 

SO2 

Yearly Average 60 —— 

24 -Hour Average 150 125 

Hourly Average 500 —— 

10min —— 500 

NO2 

Yearly Average 40 40 

24 -Hour Average 80 —— 

Hourly Average 200 200 

NOx 

Yearly Average 50 —— 

24 -Hour Average 100 —— 

Hourly Average 250 —— 

 

From above table, we can see that SO2 24 - hour average density in the World Bank 

EHS is more stringent than that in the domestic standards. This value will implement 

EHS standard; Other values will implement domestic standards.  

 

2.2.1.2 Ground Surface Water 

 

Ground surface water body for Pengshui County Dianshui New Area: Wujiang River 

Flood Prevention and Embankment Comprehensive Improvement Project is Wujiang 

river, which will implement “Ground Surface Water Environmental Quality 

Standard”(GB3838－2002) - Ⅲ Category Standard. Please see table 2 - 2:   

 

Table 2-2  Ground Surface Water Assessment Standard 

Serial Type Unit Standard Ground Surface Scope of the Usage 
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Numb

er 

Value Water Standard 

1 CODCr mg/L ≤20 

GB3838－2002 

III Category Standards 
All the items 

2 BOD5 mg/L ≤4 

3 NH3－N mg/L ≤1.0 

4 pH —— 6-9 

5 Petroleum mg/L ≤0.05 

 

2.2.1.3 Noise Environment Standard 

 

Domestic noise standard will implement “Acoustic Environment Quality 

Standard”(GB3096-2008) - II Category Standard; School sensitive noise standard will 

implement “Acoustic Environment Quality Standard”- I Category Standard; Traffic 

noise standard will implement “Acoustic Environment Quality Standard”- 4a category 

standard. The standard values and EHS guidance - noise standard guiding value please 

see table 2 - 3.   

 

Table 2-3  Environmental Noise Assessment Standard （Unit：[dB(A)]） 

Acoustic 

Environment 
Category 

“Acoustic Environment 

Quality Standard”

（GB3096-2008） 

Noise Standard Guidance Value in EHS 

Guidance 

Day Night 
Day 

（07:00~22:00） 

Night 

（22:00~07:00） 

Scenario （Industrial 

and residential 

mixture area 

II 

Category 

Standard 

60 50 70 70 

Sensitive area - 

schools 

I Category 

Standard 
55 45 55* 45 

Traffic Lines 
4aCategor

y standard 
70 55 —— —— 

Note：*——Residential area, office area, and teaching area 

 
From above table, we can see domestic regulations have the same standards with the 

EHS of the World Bank in regard to noise standards of the residential places, office 

places, and teaching places. The standards of industry and commerce are more stringent 

than that in the EHS guidance of the World Bank. EHS guidance has no regulations in 

regard to noise standards of the traffics, commerce, and residence, therefore this project 

will adopt the domestic evaluation standards.  

 

2.2.2 Pollutants Discharging Standards 

2.2.2.1 Atmosphere Pollutants Discharging Standard 

 
Atmosphere pollutants discharging during the construction period will implement the 
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domestic standards of “Atmosphere Pollutants Comprehensive Discharging 

Standards”(GB16297 - 1996) - the Extreme Value of No Organized Discharging 

Monitoring. Please see table 2 - 5.  

 

Table 2 - 5 The Extreme Value of the Atmosphere Pollutants Comprehensive 

Discharging Standard 

Item Unit 

“Atmosphere Pollutants Comprehensive 

Discharging Standard”（GB16297-1996）- the 

Extreme Value of No Organized Discharging 

Density Monitoring 

Projects 

TSP mg/Nm3 1.0 

All the projects 
SO2 mg/Nm3 0.4 

Nitrogen Oxides 

（Based on NO2） 
mg/Nm3 1.0 

 

2.2.2.2 Waste Water Discharging Standards 

 

The sewage pipes will implement sewage treatment standards of “Waste Water 

Comprehensive Discharging Standards”(GB8978 - 1996) - Table 4: III Category 

Standard; The sewage water discharged from WWTP to the ground surface water will 

implement “Urban Waste Water Treatment Plant Waste Water Discharging Standard” 

(GB18918 - 2002) - Table 1：Grade I - B Standard. The standard value please see table 

2 - 6. 

 

Table 2-6  Waste Water Discharging Standard  

Serial 

Numb

er 

Type Unit 

Standards of Urban Wastewater 

Connects to Urban WWTP 

Standards of WWTP Waste Water 

Discharged Into Ground Surface 

Water  

Standard Standard Base Standard Standard Base 

1 pH —— 6~9 

 “Wastewater 

Comprehensive 

Discharging Standard”

（GB8978-1996）- Table 4 

- III Category Standard 

6~9 

“Urban WWTP Waste 

Water Discharging 

Standard”（GB18918-

2002）- Table 1: Grade I 

- B Standard 

2 CODCr mg/L ≤500 60 

3 BOD5 mg/L ≤300 20 

4 NH3-N mg/L —— 8（15） 

5 Petroleum mg/L ≤20 3 

6 

Animal and 

vegetable 

oils 

mg/L ≤100 3 

 

2.2.2.3 Noise Emission Standard 

 

Construction noise will implement “Emission Standard of Environment Noise for 

Boundary of Construction Site”(GB12523 - 2011). The standard value please see table 

2 - 7. 

 

Table 2 - 7 Emission Standard of Environment Noise for Boundary of 

Construction Site 
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Time Day [dB（A）] Night [dB（A）] 
Scope of the 

Application 

Standard Value 75 55 All the projects 
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3 Environmental and Social Status  

3.1 Environmental Status 

3.1.1 Topography, Landform 

Chongqing lies at the southeast edge of Sichuan Basin, with the Daba Mountains on its 

north, and the Wuling Mountains on its southeast, hills on its northwest and low 

mountains in its central part. The area rises and falls with the rivers and mountains. It 

is high in the north and south and low in the center, and slopes down from north and 

south towards the Yangtze River valley. These form its landform that is dominated by 

mountains and hills. The general features of Chongqing's landform are: (1) sharp rises 

and falls with obvious stratified landform; (2) various topographies, which are 

dominated by mountains and hills; (3) obvious differentiation between regions with 

topography combination; (4) Widespread distribution of karst topography. The work 

site in Pengshui has generally gentle landform, with V-shape gully trending 

substantially vertical to Wujiang River. 

3.1.2 Geology 

The landslide in Tianchi part and Guihuabang part is located in Linjiang community 

No.7, Shaoqing Street of Pengshui County. Its the new geological disaster. If the 

instability of the landslide area is escalated, it will threaten the residents, houses, 

farmlands, pedestrians, and vehicles around the landslide area. At the same time, it will 

damage the existing country roads and Wujiang river course. The existing landslide 

area is not stable and it exists the potential for further slide. If the landslide is happened 

again, the damage will be escalated, which will severely threaten the lives and 

properties of the slide area. It will also affect the construction of the World Bank Loan 

- Pengshui County Dianshui New Area - Wujiang River Flood Prevention and 

Embankment Comprehensive Improvement Project.  

 

1）The Landslide in Tianchi Part 

 

The landslide in Tianchi part is located in Linjiang Community No. 7, Shaoqing Street, 

Pengshui County of Chongqing City. On 16 July, 2020, affected by the strong 

precipitation, the landslide was happened at the project area K0+860-K0+970 (Tianchi 

part). The elevation for the back edge of the landslide is around 246.5m and the 

elevation for the front edge of the landslide is around 215m. The landslide length is 

120m (215 water level above)towards the slide orientation and 110m width towards the 

river orientation. The total area is around 9500m2 and the total volume is around 

120,000 - 150,000 m3. It is medium - scale soils landslide. The main slide direction is 

100°. The slope after the landslide is 15°. The maximum sliding distance from the 

horizontal direction is 25-30m and the maximum sliding distance from the vertical 

distance is 6m.   
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2）The landslide in Guihuabang Part 

 

Obvious cracks were first found at the project area of K1+460-K1+610 on 3 December 

2019. From May 2020 to July 2020, affected by the strong precipitation, the 

deformation of the landslide area was escalated. The landslide area was posed to be a 

shape of “long and narrow”. The landslide site can be divided into two areas based on 

site deforming status, landscape, and the possible landslide orientation.  Area I is a 

strong deformation area and area II is a weak deformation area.  

 

Area Ⅰ (strong deformation area): the strong deformation area is 280m wide and 160m long. 

The average thickness of the soil in this area is around 18.5m. The total area is around 4.48 x 

104 m2 and the total volume is around 82.9 x 104 m3. Many wall cracks are appeared in the 

houses of the project area. Many tensions and cracks are appeared on the ground of the project 

area. The cracks in the back edge of the strong deformation area are connected. The conditions 

of Area Ⅰ (strong deformation area) are not stable. Affected by the strong precipitation 

and other factors, the relatively stable conditions can turn into the unstable conditions.  

 

The weak deformation area is 315m wide and 125m long. The average thickness of the soil is 

around 8.0m. Total area is around 3.9 x 104 m2 and total volume is around 31.5 x 104 m3. 

There are no signs of the obvious deformation in the weak deformation area and the area is in 

a stable condition. Affected by the strong precipitation and other factors, the stable 

conditions can turn into the unstable conditions.  

 

3.1.3 Hydrology and Water Conservancy 

Wujiang River is a level I tributary of Yangtze River at its right bank. It is originated in 

Shuiying and Yancang area at the foot of Wumeng Mountain in Guizhou, and joins Yangtze 

River in Fuling District. Wujiang River has a total length of 1053 km, basin area of 87920 

km2, average annual runoff of 1108 m3/s, maximum runoff of 2677 m3/s, and maximum peak 

discharge of 31000 m3/s which occurred in 1830. 11 hydropower complexes are planned on 

Wujiang River, among which Pengshui, Yinpan and Baima hydropower complexes are in 

Chongqing, while the other eight are in Guizhou. The project river channel is between 

Pengshui Hydropower Complex and Yinpan Hydropower Complex. 

Chongqing Yuqian Water Monitoring Co., Ltd. investigated and monitored the water 

environment status of Wujiang river in the involved region from October 18 to 23, 2021, and 

the monitoring results are shown in Table 3-1. 

According to the monitoring results, quality of involves the Wujiang River section can meet 

the surface water environment quality standard (GB3838-2002) Ⅲ class. The Wujiang River 

water quality in the project area is good, has certain environmental capacity, and through the 

proposed environmental management plan after take corresponding control measures, the 

construction has little effect on water quality and aquatic organisms in Wujiang River. 
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Table 3-1 Water quality of Wujiang River section (unit: mg/L, pH dimensionless) 

 

3.1.4 Sensitive area identification 

 

The site of the project has been developed by human beings, and the vegetation is 

mainly crops. The river bank is covered with common grass plants. The project area is 

greatly affected by human activities, and there are no large wild animals. The terrestrial 

animals are mainly poultry and livestock. This project does not involve the above 

precious terrestrial species. According to the verification of Pengshui County 

Agriculture Committee, the project does not involve the distribution of national rare 

and endangered protected fish, Chongqing key protected fish and migratory fish, and 

does not involve the distribution of important aquatic organisms' natural spawning 

grounds, feeding fields, winter farms, migratory channels and large-scale breeding 

farms.  

3.1.5 Climate and Meteorology 

See Table 3-1 for the meteorological information of Pengshui Miao Tujia Autonomous 

County where the project is located. 

Table 3-1 Meteorological Conditions at the Site of Pengshui 

Factor Pengshui County 

Average wind speed (m/s)  1.1 

Maximum wind speed (m/s) 12.8 

Average temperature (℃) 17.5 

Extreme maximum temperature (℃) 44.1 

Extreme minimum temperature (℃) -3.8 

Average relative humidity (%) 80 

Average precipitation (mm) 1104.2 

Maximum precipitation (mm) 1600.9 

Minimum precipitation (mm) 912.5 

Sunshine duration (h) 1196 

Annual prevailing wind direction NE 

 

3.2 Social Status 

 

Linjiang Community No. 7 and No.8 in Shaoqing street affected by the landslide are 

Monitor
ing 
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Longitu
de 
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safe. There were no injuries or casualties during the landslide. Of which the landslide 

in Guihuabang part, the deformation area is 280m wide and 160m long. The average 

thickness of the soil in this area is around 18.5m. The total area is around 4.48 x 104 m2 and 

the total volume is around 82.9 x 104 m3. Many wall cracks are appeared in the houses of the 

project area. Many tensions and cracks are appeared on the ground of the project area. The 

cracks in the back edge of the strong deformation area are connected. The landslide has 

affected 20 households and 82 people. The landslide in Tianchi part is 110 m long towards the 

river orientation and it is 120m wide towards the sliding direction. The total landsliding area 

is around 9500 m2. The landslide has affected 12 households and 46 people. The houses 

of 31 people in 5 households in Juanzipo will be demolished due to landslide 

deformation. The houses of these 5 families will be included in the demolition scope of 

the landslide control.  

3.3 Due diligence for disposal site 

Based on “The Changing Report in Regard to Construction Materials Preparation 

Ground and Construction Wastes Acceptance Ground for Pengshui County Dianshui 

New Area - Wujiang River Flood Prevention and Embankment Comprehensive 

Improvement Project” (2017.9), construction wastes acceptance ground (Baojia Town 

Yangliu Street Construction Wastes Acceptance Ground) is 20km away from the 

construction area. This construction wastes acceptance ground is business - run ground 

with the relevant business licenses. Construction wastes acceptance ground can handle 

1 million m3 of construction wastes, which can connect with the construction area with 

National 319 Highway, therefore it has good traffic conditions. The project owner has 

signed “Yangliu Street Construction Wastes Ground Use Agreement”with 

Chongqing Fuguan Industrial Co., Ltd - the ground owner. At present, the spoil ground 

can still accommodate about 300,000 square meters of soil, and the landslide treatment 

is expected to abandon about 250,000 square meters of soil, which can accommodate 

the abandoned soil of the project. The disposal site has implemented soil erosion 

prevention measures such as setting up water interception ditches and retaining 

barricade, and will restore the site adopting vegetation measure when it reaches to its 

expiration of service. There are no school, hospital, community and other 

environmental sensitive points near the slag site. The disposal of earth generated from 

the landslides remedial works will not induce adverse risks and impacts to communities 

and environment, and will not change the current land use. 
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4. Potential environmental impact analysis  

 

The major hazards of the landslide includes: the hazards of the landslide to rural areas 

are the destruction of farmlands, houses, human and livestock, forests, roads, 

agricultural machinery, and water resources facilities. Sometimes, the damage is 

devastating. The excavation of earths and stones may cause the lands exposed. If not  

handled properly, it may pose the dangers to the citizens living there and the 

downstream river course. It may escalate the soils erosion in the project area. The 

conflicts between local people and water & lands resources may be escalated because 

of soil organic matter erosion, soil structure destruction, soil waters and fertilization 

conservation reduction, farmlands reduction, and lands resource reduction, therefore it 

may affect the living and production of the adjacent people. Moreover, the dusts, noises, 

and domestic garbage generated by the construction may create the negative impacts 

on the adjacent air, water, ecological systems, residents, the surrounding environment, 

and construction safety. These environmental risks and impacts are moderate as the 

impacts are site specific, temporary, and easily managed by adopting mitigation 

hierarchy and implementing engineering measures and good construction site 

management. 

 

Earthworks and stoneworks excavation and protective construction: The 

remediation construction scheme for the landslide in Guihuabang part will use the 

methods of “earthworks excavation + retaining wall”. However based the designing 

report, the geological conditions are not stable. If the earthworks excavation does not 

follow the construction design and procedures from the top to the down and step by 

step, it may trigger the landslide again. Before the construction, the water interception 

ditches need to be constructed. The remediation construction for the landslide in Tianchi 

part will use the replacement methods. Similarly, if the excavation is not based on the 

construction design and procedures, it may trigger the landslide again, therefore before 

the excavation is proceeded, it needs to block the water inlets for ground surface water 

on the landslide slope. Ground surface water on the landslide slope should also be 

discharged to outside of the slope as well. At the early stage of the excavation, it should 

use ditches excavation and penetration methods, so as to avoid the water gathering in 

the landslide body and in the gravel layer. The construction should keep the smooth 

drainage of the water from the landslide surface and the landslide body. The backfill 

will be started as a whole after the excavation is done from the top to the down. The 

replacement excavation should monitor the stability of the original landslide body and 

its deformation. Finding the phenomenon that the tension, cracks and deformation 

escalation on the upper edge of the landslide slope, backfill should be proceeded 

immediately, so as to avoid the further deformation. Sometimes if necessary, the 



 

 21 

replacement excavation can be changed to separated excavation or backfill. If the 

phenomenon that the tensions or cracks are increased, the working staff should evacuate 

immediately, so as to ensure the construction safety. After the replacement excavation 

is done, backfill should proceed immediately. The construction area should not be 

exposed or suspended for a long time.  

 

Water and Soils Erosion.   

The water and soil erosion caused by the construction of flood control and revetment 

engineering mainly occurs in the process of earthwork and construction temporary 

stockpiling and mining of material yard. During the construction period, the project will 

bring great disturbance to the surface vegetation in the construction area, occupy and 

damage the existing water and soil conservation facilities, and increase the intensity of 

soil erosion. Through to the new soil and water loss in project construction and 

preliminary analysis and estimate of Wujiang River riverside section of flood control 

in the process of revetment construction, such as not take effective measures to prevent 

and control, will be harmful to the surrounding environment, mainly manifested in the 

destruction of land resources and induce geological disasters, etc., which may cause 

harm to surrounding social, economic, and ecological environment. 

 

The mitigation measures of soil erosion in the disposal site are implemented by the 
operation unit of disposal site, so if the operation unit implements the measures in 
accordance with the requirement of the EIA approval, there is no risk of soil erosion 

（1）The Damage and Impacts on the land and Soils Resources. During the 

construction of the World Bank project, the original landscape, soils structure, and land 

vegetation may be changed or damaged. The soils farming layer or plants grow layer 

after many year’s of natural process and human activities may be dug, exploited, or 

buried, which may cause soils fertilization and water storage capability deteriorated 

immediately. If water and soils conservation measures are not in place swiftly, the land 

and soil resources in the project area may be damaged, which may affect the ground 

surface vegetation grow and induce the geological hazards.  

 

（2）Impacts on the Regional Ecological System. During the construction of the 

project, the original sound coverage of the vegetation on the project area may be 

damaged. The soil erosion area may be increased, therefore if there are no effective 

measures to conserve the water and soils, the construction will affect the ecological 

system of the project area for a certain degree.  

 

（3）Impacts on the River Course Floods Discharging. During the construction of 

the project, there will be much loose earths generated. Because this project is close to 

Wujiang river, therefore if there are no effective measures adopted, the earthworks 

generated by the project are easy to be poured into the river course by rainstorm or 
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ground surface runoff, which may affect the water quality of Wujiang river course.   

During the construction of the project, in order to control the new soils erosion area and 

protect the ecological systems in the project area, the system of “three simultaneity” for 

controlling the water and soils should be implemented stringently, so as to arrange water 

and soils conservation facilities reasonably, control water and soils erosion effectively 

because of the construction of the project, and gradually restore the ecological systems 

of the project area.  

  
Construction Staff Safety and Community Safety during the Construction Period.  

The intensive use of heavy engineering machinery, tools, and materials may cause 

physical hazards, including noise and vibration, dust, heavy materials and equipment 

handling, falling objects, fire hazards, toxic and harmful gases, and fuel leakage. At the 

same time, with the increase of construction traffic in urban areas, traffic congestion 

may be further aggravated, bringing temporary inconvenience to traffic and 

surrounding communities. Some construction sites will be close to residential areas, 

posing a threat to public health and safety. These constructions can also lead to road 

accidents due to the use of heavy machinery on existing roads.In the course of 

construction, damage to water supply, drainage, gas supply pipes, underground cables, 

communication cables (including optical cables), etc., may lead to unexpected 

interruption of municipal services and utilities. There is also a risk of disease (AIDS, 

etc.) due to the density of construction workers. 

 

The construction is carried out on unstable steep slopes and high slopes, and improper 

protective measures will pose a threat to the safety of the construction workers and the 

residents of the nearby community. And if the pile of soil or construction materials on 

the slope is improper, it also poses a threat to the safety of the personnel under the slope. 

 

And if the construction is not carried out strictly in accordance with the construction 

design and construction arrangement or the landslide status is not monitored constantly, 

the landslide happened again may pose the danger for the construction staff and the 

adjacent communities. If the landslide is happened when the construction is proceeding, 

it may pose the great threat for the safety of the construction staff. If the construction is 

not followed to the construction design or construction arrangement, the affected people 

in the risky area of the landslide are not evacuated, enough retaining fences or warning 

signs are not erected, it may pose great threats to safety of the residents in the adjacent 

area of the project site. The monitoring results should be cautious constantly during the 

construction of the project. Once there is landslide happened, the emergency response 

scheme must be implemented.   

 
Noise. Noise during the construction period is concentrated on construction area 
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focusing on earthworks excavation and retaining wall concrete pouring. The source of 

the noises is from the construction machinery. Construction will be proceeded in the 

daytime and there are no sound barriers or sound silencing measures, therefore the 

sound may be transmitted afar. It is necessary to strengthen the noise management 

during the construction period. Based on the “Emission Standard of Environmental 

Noise for Boundary of Construction Site” （GB12523－2011), noise boundary value 

in the day is 70dB(A). Noise boundary value at night is 55dB(A). The vehicles 

transportation noise may affect the residents on the both sides of the road, however the 

construction period for this project is short, therefore if effective mitigation measures 

are prepared and proper management is placed, its negative impacts can be controlled. 

    
Air. Air pollution source during the construction period is the dusts generated from the 

construction site and roads. Its main pollutant is TSP. The secondary pollution source 

is few fuel - burning exhaust gas. Its pollutants are CO and NOx. The density of the dust 

from the construction site is related to construction site conditions, construction 

equipment, construction seasons, weathers, soils at the construction site, and many 

other factors. One of main reasons for dust generated by the construction is because of 

earths piling in the exposed ground or the wind in the exposed ground. Because it is the 

needs for the construction, some construction materials need to be piled in the exposed 

ground. In the construction site, some exposed ground surface will be dug by the 

construction. In the dry season and it is windy, it may generate the dust. The 

transportation vehicles may generate the dusts when passing through the roads. Its 

density is related to the distance with the pollution source, road surface status, and the 

running speed. Generally speaking, under the natural wind, the dust generated by the 

transportation vehicles may affect the range within 100m. If we can water the roads 

during the construction period where the vehicles are passing and the frequency for the 

watering is 4～5 times a day, the dust may be reduced by 70%. The frequent watering 

for the construction roads may effectively reduce the dust pollution. The sensitive 

points around the construction site and construction roads are rare, therefore the 

effective watering methods may reduce dust pollution greatly, therefore dust pollution 

has no big negative impacts if necessary mitigation measures adopted.  

  

During the construction period, the construction machinery will not have a operation 

with a non - stop and the number of the construction machine is not much. The 

pollutants discharged from the construction machines during the construction period 

can be obtained. CO and NOX discharged from the exhaust gas of the construction 

vehicles are not much, therefore construction machinery has little impacts on the 

adjacent environment and its impacts are limited on the range of the construction site. 

Most of the construction activities are near the river and the river course is easy to 

generate the wind, therefore the pollutants are easy to be diffused. Although there are 
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some residents around the construction site, the air pollution may have little impacts on 

them because of the construction. Even it has the impacts on the environment, the 

impacts may be disappeared when the construction is done.    

 

Ground Surface Water Quality 

（1）Construction Waste Water 

 

Construction waste water generated by the project are from mortar system and 

equipment washing system.  

 

For the wastewater generated from the mortar system, its major pollutants are SS. Its 

composition is fine mud and sands. It needs to construct a sedimentation tank to process. 

After that, the processed water may be used for other applications which do not need 

the high quality. For the waste water generated from the equipment washing system, its 

main pollutants are SS and few are oils. The waste water can be recycled after 

separation and sediment treatment.   

  

Construction waste water does not generate the negative impacts on the water body 

after processing.  

 

（2）Ground Surface Runoff by the Precipitation 

 

The construction project will occupy a large area. Affected by the construction 

disturbance and rainwater flushing, it may generate much ground surface runoff with 

much contents of SS. If not processed and discharged into the water body directly, it 

may generate the negative impacts on the water body of the river, therefore the sediment 

tanks needs to be constructed in the low area of the construction site. After the ground 

surface runoff flows into the sedimentation tanks and gets processed, the processed 

water can be used for watering the construction area and avoiding the dust. The ground 

surface runoff does not have much negative impacts on the adjacent environment after 

processing.  

 

(3) If the secondary landslide body slides into the Wujiang river, it may generate 

the negative impacts on the quality of the ground surface water systems. The 

construction should follow the construction design and arrangement strictly, so as to 

avoid the secondary landslide.  

Analysis of the potential environmental impact of soil and rock excavation, slag 

removal, approach road, ditch and drainage canal excavation on terrestrial 

ecology 

(1) Impact analysis of terrestrial vegetation 
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According to the field investigation, the vegetation involved in the project area and the 

slag disposal route is mainly common local vegetation, such as weeds and crops, and 

there is no distribution of rare species and endemic species. Therefore, the removal of 

residue will not cause significant adverse effects on biodiversity. 

After the completion of the project, with the implementation of vegetation 

compensation measures, the vegetation damaged by excavation (slope cutting, etc.) is 

gradually restored, and there will be no obvious adverse effects on land plants in the 

later stage of the project. 

(2) Impact analysis of terrestrial fauna 

According to the existing status within the scope of wildlife survey, the project area has 

a lot of people around, the current in the project area habitat of the large number of 

animals are mainly distributed on the rodents and part of the birds, the evaluation has 

not been found in countries with the protection of rare and endangered species in 

Chongqing, and the distribution of large wild animals. 

The construction area, the increase of construction personnel and the frequent 

construction activities will disturb the birds' foraging, habitat and reproduction. Since 

birds are good at flying and have strong ability to avoid danger, they will generally take 

the initiative to move away from the construction area and move to other surrounding 

areas after being affected by construction activities, while there are many surrounding 

areas. Therefore, the construction of the project has little impact on the survival and 

foraging of birds in the construction area. 

During the construction period, the land occupied by the construction will shrink the 

habitat of terrestrial animals, and the project excavation, material yard soil collection, 

construction waste water discharge and construction machinery operation will have a 

certain impact on the regional ecological environment quality, and some frogs, snakes, 

rats and other animals in the area involved in the project will be adversely affected. As 

a result of these land animals are common species, strong ability to adapt, have certain 

ability to migrate, food sources also showed a trend of diversification, after is affected 

by the project construction, most will be active to the appropriate area surrounding the 

migration, hydro-geologic conditions and the construction area is small, at the same 

time distribution in each construction area of the staff is not much, as a result, the effects 

of a construction of land animals. 

The conventional animals that move around the construction area will be more or less 

affected by the construction activities. However, because most of these animals have 

the ability of flying or avoiding, they will take the initiative to move away from the 

construction area and move to the surrounding farmland and woodland and other large 

areas of similar habitat after being affected by the construction activities. Generally 

speaking, Construction activities will temporarily move these animals away from the 

construction site to areas with similar habitats, and the construction will not affect the 

population number and species diversity of protected animals. In conclusion, the project 
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construction will not cause significant changes in the species and quantity of terrestrial 

animals, and the impact on terrestrial animals is temporary. 

5. The Mitigation Measures 

5.1 Construction mitigation measures  

Based on the relevant regulations and management methods, consulting with EHS of 

the World Bank and concluding the experiences of the similar projects, we proposed 

the following mitigation measures for protecting the environment. The following 

mitigation measures will be included into site environment management plan. 

Environmental monitoring and supervision will be used to see the results of these 

mitigation measures, so as to improve it.  

 

（1）The Project Construction Protective Measures 

 

Water interception ditches and water drainage ditches will be constructed in the project 

area to reduce the rain water gathering and ensure the rain water discharged. By this 

way, it can effectively control the negative impacts of water erosion. Water discharging 

ditches will be constructed around the landslide area, so as to discharge the rainwater 

out. The treatment for the landslide in Guihuabang part and the landslide in Tianchi part 

will use the measures of both treatment and prevention. Based on the seriousness of the 

landslide, the treatment measure is the main measure, which will be used on the strong 

deformation area. The deformation monitoring is the matching measure. The preventive 

measure is the main measure, which will be used on the weak deformation area. Ground 

surface water drainage systems will be constructed to discharge the ground water. The 

deformation monitoring is the matching measure.   

 

➢ The major treatment for the strong deformation of the landslide area will be based 

on the earthworks shaving. Shaving the earthworks of the landslide to reduce the 

loads. The ground surface water drainage systems will be constructed. The 

retaining wall at the bottom of the landslide area will be constructed. The 

deformation monitoring will be used.  

➢ For the weak deformation area, the ground surface water drainage systems will be 

constructed. The deformation monitoring will be used.  

➢ The retaining wall design：Based on the relevant specifications, the designed 

standard for the retaining wall: anti - sliding stability coefficient is 1.3 and anti - 

collapsing stability coefficient is 1.6. The construction materials for the retaining 

wall is C25 concretes. The wall is 6.0m high and the top is 1.5m wide. The bottom 

of the wall is 1.0m buried under the earth. The slope ratio between the wall and the 

slope is 1:0.2; There are expansion joints for every 10m in the retaining wall. There 

are drainage holes on the retaining wall. The distance between holes is 2.0m and 

the diameter of the holes is 75mm. The designed ground base bearing capacity for 
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the retaining wall shall not be less than 150kPa. 

➢ Water discharge and interception design：The ditches are designed on the top of 

the slope for water drainage. The water will be drained to the bottom of the wall 

and flow to municipal drainage systems. The interception ditches and the drainage 

ditches are made by C20 concrete.The ditches wall thickness is 150mm and the 

ditches bottom thickness is 150mm. The cross - section size of the interception 

ditches where water passes is 600mm × 500mm. There is one expansion joint 

constructed for every 10 ~ 15m of the interception ditches and the drainage ditches. 

The expansion joints will be filled with plastic clay.  

 

（2）Earthworks & Stoneworks Shaving and Excavation 

 

➢ The earthworks excavation will be based on the machinery. When constructing the 

slope, it should reduce the disturbance. The excavation should be step by step 

gradually.  

➢ When there is rainfall, the landslide surface will be covered, as as to avoid the water 

erosion and water immersion in the soil.  

➢ For earthworks excavation, it should be the slope top first and then the slope bottom; 

the steep slope first and then the less steep slope. During the process of the 

excavation, construction water and domestic water are prohibited to penetrate into 

the landslide slope body. The constructed slope body will be solidified and 

establish a solid form.  

➢ When transporting and cleaning the earthworks, if there is any inconsistence with 

the design and it needs the big change, the contractor should inform construction 

supervision company.   

➢ For transporting and cleaning the earthworks, the excavation will be proceeded 

from the front and then the back gradually. The excavated soil and stones and 

vegetation waste will be taken to the designated spoil area. Construction wastes 

such as demolition waste will be delivered to the designated construction wastes 

acceptance site, which will not be left on the constructed slope and piled on it.  

➢ After the landslide slope is excavated, it should keep the slope surface smooth. At 

the same time, the vegetation and dusts on the slope will be cleaned.  

➢ The design institute should design by combination of the project construction and 

the original vegetation protection based on the actual status, so as to protect the 

slope. The contractor should control the constructive boundary strictly and reduce 

the trees and woods cutting.  

➢ Construction wastes after earthworks shaving and excavating will be delivered to 

the designated construction wastes acceptance ground. Both the engineering 

protection shall be adopted. After the construction, vegetation restoration should 

be mainly carried out by spreading grass seeds and planting bougainvillea, 
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osmanthus trees and other low trees.. It is prohibited to discard the construction 

wastes. Develop well the green project.  

➢ The contractors will sign “fire prevention accountability letter” with the forestry 

department, so as to avoid the forestry fire. Fire warning signs will be erected.  

 

（3）Soils and Water Erosion 

 

Prevent soils and water erosion in the construction site 

 

➢ Before the construction, dig soil drainage ditches on the upper region of the slope.  

➢ Before the construction, the rainproof cloth will be covered on the exposed slope. 

The retaining fences will be constructed for the temporary earthworks piled in the 

project area.  

➢ After the construction is done, vegetation will be planted on the slope surface of 

the riverbank.  

 

Soils and water erosion prevention on the construction materials preparation ground 

 

➢ After the construction materials preparation ground is excavated, the original soils 

and vegetation on the ground surface will be destroyed. It will change soils 

structure, enable ground surface exposed, and enable ground surface loosened. It 

is easy to promote soils erosion. The excavated rocks are also easy for erosion, 

therefore before the construction materials preparation ground is excavated, it 

needs to separate ground surface soils. Water drainage ditches will be constructed 

around the materials preparation ground.  

➢ After the excavation is done, the ground soils will be treated, soils restored, and 

vegetation restored. For the temporary ground soils piled, the retaining fences or 

the temporary coverage measures will be used.  

➢ Before the construction materials ground is excavated, it intends to remove the 

ground soils. The thickness of the removed soils is around 30cm and the volume of 

the removed soils is around 9000 m3. The removed soils will be piled in the 

construction materials preparation ground, which is designed for piling the 

removed soils. The retaining fences are constructed around the construction 

materials preparation ground. The retaining fences will be trapezoid shape. Its top 

is 0.5m wide and the height is 1m. The fence length is 200m. Construction materials 

preparation ground will be covered by the rain proofing clothes. The area of the 

rain proofing clothes is around 2500m2. 

➢ The temporary soils drainage ditches will be constructed around the construction 

materials preparation ground. The drainage ditches will be trapezoid shape for the cross 

section. Its bottom is 0.40m and it is 0.40 wide. The total length of drainage ditches is 
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250m . After the excavation works is done, the original regions will be treated and soils 

backfilled. After that, the original regions will be sown with Medicago sativa L. The 

sowing density is around 80kg/hm2. 

 

Soils and Water Erosion Prevention for the spoil ground (Implemented by spoil ground 

operation unit) 

 

➢ Before the construction wastes acceptance ground is used for piling the earthworks, 

it needs to remove the ground surface soils. The removed soils are around 30 cm. 

The total volume of the removed soils is around 11000 m3. The removed soils will 

be piled in the construction wastes acceptance ground. The retaining fences will be 

constructed to seal the removed soils and the temporary coverage measures will be 

used.   

➢ Before the construction wastes are used, the concrete - constructed drainage ditches 

will be constructed connecting with construction wastes acceptance ground. The 

total length is around 1200m. The concrete - made retaining wall will be 

constructed at the feet of 2# construction wastes slope. The retaining wall top is 

0.8m wide. Its bottom is 3m wide; The height is 3m and length is 255m.  

➢ After the construction wastes are cleaned. The construction waste acceptance 

ground will be re - buried with soils. The buried soils is 30cm thick and the total 

volume is around 11000 m3. 

➢ After the soils are re - buried, vegetation restoration will be made.  

 

（4）Ecological System Protection 

 

➢ Before the construction is started, the publicity boards in regard to ecological 

system protection and soils & water erosion prevention will be erected on the 

construction site. Publicity and education in regard to environmental protection 

will be made for the contractors; 

➢ After the construction staff arrive to the construction sites, education in regard to 

ecological systems protection will be made for them, so as to promote 

environmental protection knowledge, laws, and regulations.   

➢ The environmental full - time staff from project supervision companies and project 

implementation units will supervise the ecological systems development and 

environmental protection. Site patrol supervision will be used, so as to review the 

implementation of ecological system development and environmental protection. 

Construction staff’s awareness and actions for protecting the environment will also 

be checked.  

➢ Discuss with the relevant administrative departments in regard to temporary roads 

for construction sites and construction use. Construction will reduce the damages 
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on soils and vegetation around the construction area as much as possible; 

➢ If the temporary lands will use the farming lands or forestry lands, its ground 

surface soils of 30～40cm will be stripped and put aside. When the construction is 

done, the stripped soils will be used for re - vegetation; 

➢ Strengthen the construction duration management. The construction staff are 

prohibited to deforest and destroy the adjacent vegetation;  

➢ If there are plants and vegetation in the lands acquisition area which are not 

identified, the plants and vegetation should be helped by the technical staff of the 

forestry management staff for identification. If the plants belong to the protective 

plants by the national government, the plants should be removed for re- planting 

into the places where it is not affected; 

➢ Construction activities will be arranged properly. Construction activities will be 

arranged within the area of lands acquisition. Farming lands and garden will be 

occupied as minimum as possible. Area of construction activities will be controlled 

as minimum as possible. Construction will adopt the procedures of blocking first 

and then discarding. When the ground surface is excavated, the drainage ditches 

will be constructed around the project area. The sediment tank will be constructed 

to avoid the soils and water erosion.  

➢ The earthworks and stoneworks excavation should follow a scientific way. The 

discarded earthworks can be filled into the low area of the riverbank.  

➢ During the rainy season, it is not good for construction with a large area. When the 

excavation is made in the rainy season, the excavated soils should be transported 

and filled immediately, so as to avoid soils and water erosion. The temporary 

retaining fences will be constructed around the earthworks and stoneworks piled. 

Water drainage ditches and water interception ditches will be constructed around 

the construction area. If there is strong rainstorm or big wind, the coverage for the 

earthworks or coverage and pressing for the earthworks will be made, so as to avoid 

rain water flushing and ground surface runoff flushing.   

➢ Soils and water conservation will be strictly implemented. The retaining fences or 

the retaining walls will be constructed during the construction of the project. 

Construction wastes are prohibited to be thrown into the river course.  

 

（5）Construction Noises 

 

➢ Under the prerequisite that construction conditions are met, the equipment with 

low noise, low vibration, and low energy will be chosen. Strengthen the 

maintenance of the equipment, so as to keep the noise of the machinery with a low 

level.  

➢ Construction mode and construction time will be arranged properly. Construction 

at night will be strictly controlled, so as to avoid the negative impacts of 
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construction at night on the adjacent environment. Construction with noises from 

22:00 to 6:00 is prohibited. If the construction is urgent or special and it must 

proceed at night, contractors should apply to the relevant departments 4 days prior 

of the night that construction would proceed. Contractors should post the notice at 

the construction site or near the residential area 1 day prior of the night that 

construction would proceed.   

➢ Contractors should implement the noises controlling measures strictly. The 

approval for construction at night should be posted in the obvious places of the 

construction site. At the same time, the notice should be posted at the entries and 

exits in the residential areas, explaining the reasons to construct at night and the 

specific time. Give a detailed explain and ask the understanding from the public. 

Construction at night should accept the supervision from the public and 

environmental law enforcement staff.  

➢ Implement the noises control measures at the construction site. Contractors should 

implement construction noises control measures. Before the construction is started, 

retaining steel fences will be constructed around the construction boundaries. Its 

height is 1.8m. If construction is along or near the residential area, contractors 

should post the project name, scope of the construction, construction time, project 

owner liaise, contractor name, construction site staff in charge, their contacts, the 

potential noises source, and the preventive measures at the construction site during 

the construction of the project.  

➢ Construction machines will be arranged in the proper places at the construction site. 

Strengthen the machinery management at the construction site. If machines are 

used in the fixed places, the fixed places should keep a distance with the sensitive 

areas. If the machine has the strong noise, when it is operated, it should establish 

moveable sound proofing screen, so as to reduce the impacts of construction noises 

on the environment.   

➢ Construction at night with noise are prohibited at the residential places, especially 

within 15 days before the university entrance exam and senior high school exam 

or during the period of the university entrance exam and senior high school exam.   

➢ Give a publicity and education to the construction staff, so that they can implement 

the noises control measures and they can carry out the construction with good 

manners. Under the prerequisite that construction quality is ensured, accelerate the 

construction progress and shorten the construction duration.   

➢ Contractors should keep a good relationship with the adjacent residents, especially 

the residential areas are near the construction site. Efforts should be made to avoid 

the disputes generated by the noise and affect social stability.  

 

(6) Surface water pollution 

 

➢ The materials at the construction site must be covered with enough canvas and 



 

 32 

linoleum to prevent rain and seepage, so as to prevent the materials from entering 

the water body with rain on rainy days; 

➢ During construction near the water body, the temporary stacking of earthwork shall 

not be on the side along the water body. If it cannot be avoided, a temporary 

retaining wall shall be set to prevent soil and stones from rolling down into the 

river and to avoid the impact on the water body, animals and plants in the water; 

➢ After the construction is completed, the embankment greening shall be greened 

immediately, and turf and landscape vegetation shall be planted on the gentle slope 

of the embankment bank to minimize the scouring of rainwater on the exposed 

surface and reduce the impact on surface water. 

 

(7) Air pollution 

 

➢ Implement closed construction. During the construction process, the operation site 

will be fenced and enclosed to reduce the diffusion of dust. The height of fences no 

less than 1.8m will be continuously set around the construction sites, which shall 

be strong and beautiful. 

➢ Vehicle washing and drainage facilities must be set at the entrance and exit of the 

construction site. Vehicles leaving the construction site must be washed clean and 

shall not fly, leak or take mud on the road. 

➢ Sprinkle water in the construction area to prevent dust. The construction unit shall 

formulate the watering and dust prevention system. The watering and dust 

prevention areas include the working face under construction, road sections, 

temporary waste dump, main transportation roads and unprocessed bare land. The 

watering frequency shall be determined by the supervision engineer according to 

the site conditions. In case of strong wind or dry weather, the watering frequency 

can be appropriately increased. 

➢ Transportation vehicle management: cement, sand and gravel are dust-prone 

materials, and the materials that are easy to be spilled must be loaded in a standard 

manner. The closed transport device shall be kept intact and the vehicle appearance 

shall be clean. Overloading is strictly prohibited. 

➢ The construction unit must select the construction machinery and transportation 

tools with relevant national health standards and use high-quality fuel to make the 

waste gas discharged meet relevant national standards. The construction machinery 

and transportation tools shall be regularly maintained to prevent accidental leakage 

of gasoline and diesel oil. 

➢ All construction workers shall use clean energy such as natural gas, liquefied gas 

and electricity. 

➢ The construction unit shall include the special fund for dust control during 

construction in the project budget estimate, and the construction unit shall ensure 
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that the special fund is used exclusively. 

 

(8) Construction safety and community safety 

 

➢ The contractor will appoint an environmental, health and safety (EHS) officer to 

implement and supervise the EHS management plan; 

➢ the contractor will prepare plans for construction works according to EHS 

management plan; 

➢ When monitoring results reveal the risk of a second landslide, the annex emergency 

plan should be immediately activated and implemented in strict accordance with 

the emergency plan; 

➢ Provide personal protective equipment, such as safety boots, helmets, gloves, 

protective clothing, goggles, ear protection, etc., in accordance with relevant 

worker health and safety regulations; 

➢ Prepare an emergency plan to take action on accidents and emergencies, including 

environmental and public health emergencies related to hazardous substance spills 

and similar events, and submit it to the local management department for review 

and evaluation. Emergency telephone contact will be established with nearby 

hospitals; 

➢ Establish a record management system o store and maintain records that are easy 

to retrieve to prevent loss or damage. It will include recording and reporting 

occupational accidents, diseases and accidents. These records will be reviewed 

during compliance monitoring and audit; 

➢ Ensure that occupational health and safety matters are highly publicized to 

everyone at each construction site regularly or occasionally; 

➢ Train all construction workers in basic hygiene, general health and safety matters 

and specific hazards at work. 

➢ Traffic control: after the occurrence of geological landslide, Shaoqing street is 

responsible for closing both ends of the original rural roads and prohibiting passing 

vehicles; and set up traffic signs at both ends of the landslide area to advise passing 

vehicles to detour. 

➢ Safety warning signs: geological disaster warning boards and geological disaster 

warning boards are set in Tianchi and Guihuabang landslide areas respectively; 

Safety warning belt is set in the landslide area; Safety warning signs are set in many 

places. 

➢ For the construction on a steep slope, the contractor should commission a 

subcontractor with the relevant professional qualifications; 

➢ Construction machinery should not be placed on the edge of a steep slope. Large 

construction machinery moving and parking position to do a good job of foundation 

stability; 

➢ The earth excavated in construction cannot be stacked on the edge of a steep slope; 
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➢ The temporary safety staircase is constructed at a safe position on a steep slope; 

➢ Earth and construction materials are covered with green mesh; 

➢ A specific proposal is developed for construction on a steep slope; 

➢ The contractor assigns personnel to observe the steep slope in real time and report 

the potential hazard in time. 

➢ Interception and drainage measures: the surface water in the landslide area is 

intercepted from the upstream and discharged from the downstream. A transverse 

intercepting ditch is set at the upper edge of the landslide area, a transverse and 

longitudinal drainage ditch is set in the middle, and a longitudinal drainage ditch is 

set at the lower edge to ensure that the surface water can be discharged in time. The 

cracks in the landslide area shall be closed in time. If necessary, local covering shall 

be adopted to reduce the infiltration of surface water and clean the groundwater 

seepage channel. 

➢ Publicity and education: Shaoqing street is responsible for publicizing the hazards 

and impacts of landslide and self-protection in case of landslide to the residents 

around the landslide area. It is forbidden to gather in the landslide area, and the 

cultivated land in the landslide area is forbidden to be cultivated. 

➢ Safety inspection and patrol: Shaoqing street is responsible for cooperating with 

the embankment project contractor of the World Bank (Anhui Construction 

Engineering Group Co., Ltd.) to conduct safety inspection and patrol in the 

landslide area every day, so as to prevent the return of moved personnel and 

secondary disasters. In case of landslide, immediately notify the project shutdown 

and personnel evacuation in the affected area. 

 

5.2 Risk prevention measures 

 

➢ Do a good job in preliminary investigation and design: before construction, the unit 

with professional qualifications shall organize a detailed investigation on the 

geological conditions, stability and current situation of geological disasters in the 

landslide area, identify the main factors that may cause geological disasters, and 

determine the main parameters such as retaining wall and intercepting and drainage 

height to design the program according to the actual geological conditions of the 

landslide. According to the design report, the retaining wall body adopts C25 

concrete, the wall height is 6.0m, the top width is 1.5m, the buried depth of the wall 

toe into the rock is 1.0m, and the surface slope ratio is 1:0.2; An expansion joint is 

set every 10m on the retaining wall, and drainage holes are set on the retaining wall. 

The horizontal spacing of drainage holes is 2.0m, and the diameter of drainage 

holes is 75mm. The designed foundation bearing capacity of retaining wall shall 

not be less than 150kPa. Intercepting ditch shall be set at the top of the slope, and 

the water shall be discharged to the slope toe into the municipal drainage system. 
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The intercepting ditch and drainage ditch are C20 concrete, with wall thickness and 

bottom thickness of 150mm, and the cross-section size of intercepting ditch is 

600mm × 500mm. An expansion joint shall be set every 10-15m along the direction 

of the intercepting and drainage ditch, and the expansion joint shall be filled with 

tar plastic mastic for water stop. 

➢ The project shall be implemented in strict accordance with the requirements of the 

design program and relevant technical specifications. 

➢ Do a good job in forecasting and prediction: use the automatic geological disaster 

monitoring system to monitor the unstable slope and collapse dangerous body, 

monitor the change process of geological disasters, and take effective geological 

disaster prevention and control measures in time in case of deformation signs. At 

the same time, in order to evacuate nearby personnel in time and prevent the 

possible hazards of various geological disasters to personnel, buildings and the 

environment. 

5.3 Transportation routes of abandoned slag, construction waste and household 

waste 

According to the Change Report of Backfill Field and Slag Field of Wujiang Riverside 

Comprehensive Flood Control and Bank Protection Project of Qingshui New Town, 

Pengshui County (2017.9), the slag field in this project is Yangliu Lane Slag field, 

Baojia Town, which is about 20km away from the project area. The slag field is a 

commercial slag field (relevant approval procedures have been completed) with a 

capacity of about 1,000,000 m3. And there is a national road G319 connected with the 

project area, the traffic conditions are better. The project owner has negotiated and 

signed the Agreement on the Use of Yangliu Alley Slag Disposal Site with Chongqing 

Fuguan Industrial Co., LTD., the property owner. The slag disposal route plan of the 

project shall be implemented along the following routes:  

(1) Transportation routes of abandoned slag 

Guihuabang and Tianchi planned disposal site are located in the disposal site of Group 

4, Yangtou Pu Neighborhood Committee, Baojia Town, Pengshui County (north of 

Baojia Road, Yangliu Lane section, Pengshui County National Road 319). It is about 

20km from Guihuabang and Tianchi landslide point to the planned disposal site. 

Transport from the landslide point to the planning disposal site from the south country 

road via State Highway 319. See Figure 5-1 below for details: 
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Figure 5-1 Transportation routes of abandoned slag (red line) 

(2) Transportation routes of construction waste 

The construction waste dumping point of Guihuabang, Tianchi and Dianshuixincheng 

is about 9Km, as shown in Figure 5-2 below: 

(3) Transportation routes of domestic waste 

The MSW collection point from Guihuabang and Tianchi to the paper factory is about 

2Km, and then collected and transported to the MSW treatment station for centralized 

treatment. See Figure 5-3 for details: 

Figure 5-2 Transportation routes of construction waste (red line) 
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Figure 5-3 Transportation routes of domestic waste (red line) 

 

5.4 Environmental risk emergency plan 

 

In order to deal with the potential further landslide risk because of the unstable 

geological condition before the remediation, the IA of Pengshui has prepared an 

emergency rescue plan, and reported to the relevant management departments for the 

record. The emergency plan applies to geological disasters that endanger people's life 

and property safety caused by geological landslides along the comprehensive control 

project of flood control and bank protection of Wujiang River section in Dianshui New 

Town, Pengshui County, including secondary landslides in the implementation of the 

landslide control project. The IA has commissioned Chongqing Wenqi Surveying and 

Mapping Geographic Information Co., Ltd. to monitor the landslide. According to the 

situation of the landslide site, the monitoring unit has set up professional geological 

monitoring instruments in three sites (6 monitoring points of Tianchi landslide; 10 

monitoring points in the strong deformation zone, 4 monitoring points in the weak 

deformation zone in Guihuapang; and 24 monitoring points in the Juanzipo section. 

Early warning procedures have been set up in the emergency plan. Pengshui County 

government has established an emergency headquarter, under which there are 6 

professional teams, whose specific responsibilities are shown in Table 5-1: 
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Table 5-1 Responsibilities of emergency headquarter and professional teams 

Organizations Responsibilities 

Emergency Response 

Headquarter 

(Members include 

County government, 

County Emergency 

Bureau, County Water 

Conservancy Bureau, 

County Planning and 

Natural Resources 

Bureau, County Public 

Security Bureau, 

Ecological 

Environment Bureau, 

Shaoqing Community, 

County Meteorological 

Bureau, Shaoqing 

Hospital, 107 

Geological Team, 

Fuguan Company, 

Anhui Construction 

Engineering Group Co., 

LTD.) 

1. Confirm and announce emergency response scheme. 

2 Arrive to the landslide site after landslide is happened, so as to learn 

disastrous status, deploy emergency response resources, organize rescuing 

team, and launch emergency response measures.  

3. Coordinate the varied professional rescuing team.  

4.If the rescue transcends the responsibilities and capacity, ask the 

superior organizations for aides.  

5. Implement the policies required by the superior organizations and give 

a feedback.  

6. Report the disastrous status based on the regulations timely. Arrange 

disastrous survey and aftermath arrangement. Modify the scheme based 

on the actual status.    

7. Report the landslide event to the superior organizations. Learn the 

wounded and causalities at the site, economic loss, adopted measures, 

disastrous impact range, disastrous development trends.Timely report the 

site status to the superior organizations and superior leaders.   

 

Alarming Experts Team 

Review the abnormal alarming information in the alarming information 

management system, so as to judge whether it needs to report to the 

emergency response headquarter to launch emergency response scheme.  

 

 

 

Project Alarming 

Information 

Management Team 

 

Project alarming information management team belongs to alarming 

information management subsystem of landslide disasters emergency 

response and rescue system. It is led by County Planning and Natural 

Resources Bureau and assisted by County Meteorologic Bureau, No. 107 

Geological Team, Fuguan Company, Shaoqing Street Linjiang Street 

Community, and Anhui Construction Engineering Group Co., Ltd.  The 

team will be responsible for alarming information collection, analysis, 

disclosure, and report, so as to provide the accurate alarming information 

and make a correct judgement for alarming the landslide.  

 

 

Cordon and security 

team 

 

Cordon and security team belongs to iner-linked response system of the 

landslide emergency response and rescue system. It is led by Jiangnan 

police station and organized by local government, traffic bureau, and 

construction contractor security team.The team will be responsible for site 

cordon, traffic and security maintenance, and avoid the evacuated persons 

to return.  

 

 

Coordination and 

liaison team 

Coordination and liaison team belongs to the coordination and liaison 

team of the slide emergency response and rescue system.It is led by 

County Water Resources Bureau.It is responsible for information 

communication and liaison with Shaoqing street committee and other 

organizations, so as to ensure the information communication in time. 

Coordinate the varied organizations, so as to avoid the disputes during the 

rescuing process.     
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Medical Care and 

Rescue Team 

 

Medical care and rescue team belongs to iner-linked response system of 

the landslide emergency response and rescue system. It is led by 

Shaoqing hospital and coordinated by Shaoqing street. Organize the team 

from the hospital and social medical care organizations to have an 

emergent rescue and curing for the wounded people during the rescuing 

process.  

 

 

Logistic Support Team 

 

Logistic support team belongs to iner-linked response system of the 

landslide emergency response and rescue system. It is led by grassroot 

organization. This team is responsible for personnel evacuation and 

resettlement, environmental protection, rescue goods allocation, materials 

supply and use, and logistic support, etc.  
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Figure 5-4 Record Form 
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6. SOCIAL IMPACT ANALYSIS AND MITIGATION MEASURES 

6.1 Impact of land acquisition and demolition and compensation measures 

6.1.1 Impact scope of land acquisition and demolition 

 

The impact scope of Tianchi landslide overlaps with the red line scope of the treatment 

project. The red line of Guihuapound treatment project overlaps with the strong 

deformation area. Most of the deformable forms of Juanzipo are located within the red 

line of Pengshuizi Project. As it is very close to the houses of nearby villagers, 

excavation will affect the foundation of the houses when dealing with the deformable 

forms.In order to ensure the safety of construction and property safety of villagers, it is 

necessary to deal with the deformed forms after the demolition of houses.In this 

landslide control project, a total of 51.97 mu of collective land of 7 groups and 8 groups 

in Linjiang Community will be expropriated, affecting a total of 311 people in 60 

households, including 159 people in 35 households affected by demolition.Among 

them: 

 

The treatment of Guihuabang landslide involves land acquisition of 40.69 mu, impact 

on 9 households and 35 persons, house relocation of 20 households and 82 persons. 

 

The treatment of Tianchi landslide involves land acquisition of 9.50 mu, impact on 39 

households and 209 persons, and house relocation of 12 households and 46 persons. 

 

Xiangzibo section affected 1.81 mu of land expropriation (all residential land), and 

housing demolition involved 31 people from 5 households. 

(1) Permanent acquisition of rural collective land 

 

The landslide treatment requires land acquisition of 51.97 mu, including 40.88 mu of 

cultivated land and 11.09 mu of homestead, affecting 60 households and 311 persons. 

Among them, 5 households (10 persons) are non-local residents. The homestead they 

buy is required to be acquired due to the landslide treatment project. They are not 

members of the collective economic organization, and do not enjoy the pension 

insurance policy for land-lost farmers (referred to as "transformed from agricultural to 

non-agricultural registered permanent residence") except for monetary compensation. 

Among the affected population, 192 people have been transferred from agriculture to 

non-agricultural, and the local government will need to transfer from agriculture to non-

agricultural for 42 people in the follow-up. 

 
(2) House demolition 

The project affects 32 households with 128 persons in 7 groups of rural households in 

Linjiang community. There are 118 people from 27 households that are residents of the 
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collective economic organizations, and 10 people from 5 households that are not 

residents of the collective economic organizations.Linjiang community 8 groups of 5 

households (31 people) residents. 

 
6.1.2 Compensation measures 

6.1.2.1 Compensation policy for land acquisition and demolition 

 
Under normal circumstances, the treatment of geological disasters and landslide 

belongs to natural disaster emergency treatment engineering. The government subsidy 

for damaged houses has the characteristics of disaster relief and assistance, which is 

generally far lower than the compensation standard for house demolition of the 

construction project. According to “Chongqing City Natural Disaster Relief Guidelines” 

(Ymf [2017] No. 20), the relief for the impact of natural disasters mainly includes: 

 
 Emergency subsidy: the emergency resettlement personnel shall be given 

subsidy according to the standard of 20 yuan per day per person, and the 

subsidy period shall be determined according to the actual disaster situation, 

which shall not exceed 15 days in principle; 

 Transitional life subsidy: the subsidy shall be given according to the 

standard of 20 yuan per day per person, and the subsidy period shall not 

exceed 3 months in principle. 

 Restoration and reconstruction subsidy for collapsed and damaged 

houses: the restoration and reconstruction subsidy for collapsed and 

seriously damaged houses shall be CNY5,000 yuan per room, and 

CNY20,000 yuan for 4 rooms and above; For the maintenance of general 

damaged houses, appropriate subsidies can be given according to the degree 

of loss and self rescue ability. 

 
In order to ensure the safety of community residents and make them properly 

resettled as soon as possible, Pengshui County Government has decided to pay 

compensation and subsidies for land acquisition and demolition within the 

treatment scope of Tianchi and Guihuabang landslides with reference to the 

standards of land acquisition and demolition of the general construction project. 

Therefore, the actual payment standard will be much higher than the “Chongqing 

City Natural Disaster Relief Guidelines”. 

 

In May 2021, Chongqing issued the "Compensation and Resettlement Measures for 

Collective Land Acquisition" (Sichuan Government Order [2021] No. 344) according 

to the new land management law, and the specific implementation rules have not been 

issued yet. All districts and counties in Chongqing are preparing and issuing 

implementation measures and detailed rules for all districts and counties in accordance 
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with Sichuan Government Order [2021] No. 344. So far, the detailed rules for the 

implementation of the new policy in Pengshui County have not been issued. 

 
In the absence of the detailed rules for the implementation of the new policy, the local 

government adopts the compensation and resettlement plan (i.e. the compensation 

and resettlement plan for the acquisition of collective land for the newly built 

Chongqing-Qianjiang Railway (Pengshui Section) project issued in June 2020) 

based on the people-oriented principle for the compensation policy standard for 

land acquisition and demolition of the landslide treatment project, the 

compensation standard of the policy far exceeds the natural disaster relief 

standard. During the implementation of land acquisition and demolition of the project, 

if the detailed rules for the implementation of the new policy of Pengshui County are 

issued and the relevant compensation standard is higher, Pengshui County Government 

promises to implement the new policy standard (if higher). 

 
Considering the urgency of the treatment project, Pengshui County Government will 

pay all compensation related to house demolition in full according to the corresponding 

process, including house main body, monetized resettlement fee, house decoration and 

indoor facilities (including house site leveling compensation), moving subsidy, 

relocation subsidy, housing resettlement transition fee, housing demolition reward and 

compensation for attachments of aboveground structures in order to ensure the safety 

of community residents and enable them to properly resettle and resume normal 

production and life as soon as possible from the perspective of prudence. 

 

For land acquisition (including homestead), Pengshui County Government will raise 

funds to pay the land compensation (i.e. 20% of the land compensation fee and the 

comprehensive quota compensation for young crops) to the affected residents before 

the implementation of the treatment project. According to the requirements of relevant 

laws and regulations of China and Chongqing, 80% of the land compensation fee and 

resettlement subsidy are mainly used to pay the premium of endowment insurance for 

land-lost farmers. The approved agricultural to non-agricultural personnel can only be 

allocated after obtaining the land requisition approval according to the subsequent land 

use plan, expected to be the construction project developed by Chongqing Jiuli Tourism 

Holding Group Co., Ltd. (hereinafter referred to as "Jiuli Group"). 

 

Relevant compensation and resettlement policies, compensation standards and payment 

methods have been fully communicated with the affected residents through meetings, 

discussions and billboards, and have been supported and recognized. 

 

6.1.2.2 Compensation standard and resettlement program for land acquisition and 

demolition 
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(1) Compensation standard and resettlement program for permanent land 

acquisition 

1) Compensation standard for land acquisition 

 
Land acquisition compensation includes land compensation, resettlement subsidy and 

comprehensive quota compensation for young crops. 

 
The land compensation fee is calculated according to the area of the acquired land 

(including cultivated land and homestead), regardless of land type, and the 

compensation standard is CNY15,000 yuan per mu. The land compensation fee is the 

compensation obtained by the rural collective economic organizations whose land has 

been acquired. 80% of the total land compensation fee for the acquired land is used for 

the resettlement persons by land acquisition to participate in the basic endowment 

insurance for urban enterprise employees, and the land administrative department will 

allocate it to labor security department on their behalf. 20% of the total land 

compensation shall be paid to rural collective economic organizations and farmers 

whose land has been acquired. 

 

The resettlement subsidy is calculated according to the number of the resettlement 

persons by land acquisition, and the resettlement subsidy standard for each resettlement 

person by land acquisition is CNY35,000 yuan. 

 
The comprehensive quota compensation for young crops, which shall be subject to 

the total area of approved land acquisition deducting the area of rural homestead, and 

the standard of cultivated land is CNY4,000 yuan per mu. 

 
(2) Housing compensation standard and resettlement plan 

1) The compensation standard and resettlement plan for the residents' 

houses of the collective economic organization 

 
The methods of rural homestead self-built resettlement and monetary resettlement can 

be adopted for the housing resettlement of the residents of the collective economic 

organization. The housing resettlement objects shall uniformly choose a resettlement 

method with households as units. The affected households of the landslide treatment 

project choose the monetary resettlement mode. Compensation for monetary 

resettlement includes compensation for the main body of the house and other 

compensation such as monetized resettlement fee, relocation subsidy, relocation 

transition fee, incentive fee, etc. 

 
According to the market price of commercial housing in adjacent sections, the 

monetary resettlement funds obtained by the affected relocated households can 
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buy new houses with a per capita living area of 30-40m2, which basically meets the 

standard of 35m2 per capita living area of Pengshui County in 2019, and the 

structure, quality and surrounding supporting facilities of the new houses will be 

much better than the existing housing conditions. 

 

2) Compensation standards and resettlement plan for residential houses of 

non-collective economic organizations 

 
According to the survey, the cost of self built steel-concrete structure houses in local 

rural areas is CNY900-1,000 yuan/m2, brick concrete structure houses is CNY700-800 

yuan/m2, and simple structure is CNY150 yuan/m2. These compensation standards are 

sufficient to build houses with the same structure in rural areas. 

 
3) Compensation standard for structures (attachments) of the land 

acquisition 

 
Table 5.8 Compensation standards for structures (attachments) of the land 

acquisition 

Name Structure Unit Total 
Compensation 

Standard 

Retaining wall 

(including fish 

pond) 

Schist m3 1200 190 

Earth dam Cement m2 2900 60 

Septic tank 
Strip stone and hard 

stone 
m3 522 90 

Electric pole 
Round electric pole over 

9m 
pcs. 29 500 

Electric wire 
Outdoor lighting electric 

wire 
m 4350 6 

Water pipe 
Outdoor drinking water 

pipe 
m 5800 5 

Cellar  pcs. 29 150 

 

6.2 Safety safeguard measures for landslide area 

 
According to the relevant documents provided by the Client of Pengshui subproject, 

including geological survey report, landslide monitoring report, temporary safeguard 

measures, landslide treatment plan, etc., Pengshui County Government has participated 

in relocation and risk avoidance, continuous dynamic monitoring, carried out 

geological survey and prepared landslide treatment plan, developed emergency plan, 

including other measures such as traffic control, safety warning signs, water 
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interception and drainage, publicity and education, safety patrol/inspection, etc., and 

will conduct safety assessment on the houses in the weak deformation area of 

Guihuabang, and conduct emergency drills in the community according to the 

emergency plan. For the demolition of the house, the owner will hire a company with 

relevant qualifications for demolition, and the dismantled waste residue will be 

transported by the company to the disposal site designated by the government 

department for treatment. 

 
6.2.1 Measures taken 

 
For the two landslide points, the local government has taken the following measures to 

ensure the safety of personnel: 

 
(1) Timely relocation and risk avoidance 

 

After Tianchi and Guihuabang geological landslides, the county government timely 

organized relevant units to hold an emergency risk avoidance meeting for geological 

landslides, which made it clear that Shaoqing street should be responsible for temporary 

risk avoidance resettlement with the cooperation of Fuguan company, including 

decentralized resettlement (relatives and friends) and centralized resettlement 

(dormitory building of original paper factory). During the period of temporary 

resettlement, the subsidy standard is CNY4,000 yuan per household per year for house 

rent and CNY200 yuan per person per month for personnel transitional resettlement. In 

December 2019 and July 2020, the villagers affected by the landslide at the two 

landslide points were relocated to avoid danger; In September 2020 and May 2021, the 

project Client compensated the main structure, house decoration and indoor ancillary 

facilities, aboveground structure attachments and house rent of damaged houses of 1 

household in Tianchi and 20 households in Guihuabang, and provided subsidies for 

transitional resettlement fees to all relocated residents in batches. 

 
(2) Carry out continuous dynamic landslide monitoring 

 

The Client of Pengshui subproject entrusted Chongqing Wenqi Surveying and Mapping 

Geographic Information Co., Ltd. to monitor the landslide. According to the situation 

of the landslide site, the monitoring unit has set up data monitoring points at two 

landslide areas (6 monitoring points in Tianchi landslide, 10 monitoring points in strong 

deformation area and 4 monitoring points in weak deformation of Guihuabang 

landslide). The monitoring scope includes houses in weak deformation of Guihuabang 

landslide and 6 houses that are outside but adjacent to the red line of Tianchi landslide. 

Daily monitoring shall be carried out every 3 days to analyze the monitoring data in 

time. The reporting frequency is once a month, and the monitoring report of the 
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previous month is submitted on the 10th of each month. The time and frequency of 

landslide emergency monitoring shall be timely adjusted according to the complexity 

of geological environment, surrounding buildings (structures), climatic conditions and 

monitoring data, and the monitoring shall be strengthened in case of dangerous situation. 

In case of rainy weather, intensive monitoring shall be carried out, and the states shall 

be comprehensively determined by means of surface crack monitoring and macro 

geological patrol. 

 
(3) Conduct geological survey and prepare landslide treatment plan 

 

The geological exploration report of guihuabang geological landslide was completed in 

July 2020 and the treatment program was prepared in July 2021. The treatment program 

of Tianchi geological landslide was prepared in December 2020. On September 10, 

2021, Pengshui County Water Resources Bureau approved the preliminary design of 

Guihuabang section landslide treatment and Tianchi section landslide treatment 

program respectively. Before landslide treatment construction, the contractor shall 

prepare a special construction program according to the designed landslide treatment 

program to avoid secondary landslide and potential safety hazards during landslide 

treatment construction. 

 

 
(4) The weak deformation area affected by Guihuabang landslide involves 12 

households and 47 people, including 8 local households and 4 non-local households, of 

which the houses of 4 non-local households are not formed. According to the 

Guihuabang landslide treatment program, the treatment of weak deformation area will 

be carried out by building drainage ditch + monitoring, and there is no need to demolish 

houses. 

 
The Client of Pengshui subproject has hired a third-party assessment agency to conduct 

safety assessment on the houses in the weak deformation area on September 10, and 

will submit the safety assessment report before September 25, and properly deal with 

the houses in the weak deformation area according to the assessment results, including 

arranging four monitoring points for monitoring. 

 

(5) A landslide emergency drill was organized on site on September 17. The drill report 

will be submitted to the World Bank one week later, and the emergency plan will be 

updated according to the problems found during the drill. 

 

7. ENVIRONMENTAL MONITORING PLAN 

7.1 Monitoring purpose 
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Environmental monitoring is an important part of environmental management. The 

necessary environmental monitoring plan shall be formulated and strictly implemented 

according to the plan, which can effectively check the effectiveness of the 

environmental management of the plant, and timely make necessary adjustments and 

improvements, so as to ensure the normal operation of environmental treatment 

facilities, ensure the implementation of environmental protection measures, so that the 

environmental protection management work can be carried out normally and effectively, 

and the environment can be effectively protected. 

 
The purpose of water and soil conservation monitoring is to assist the construction unit 

to implement the water and soil conservation plan, strengthen the design and 

construction management of water and soil conservation, optimize the prevention and 

control measures of water and soil loss, and coordinate the construction progress of 

water and soil conservation works and main works; timely and accurately grasp the 

water and soil loss status and control effect during the construction and production 

period of the project, put forward improvement measures for water and soil 

conservation, and reduce man-made water and soil loss; timely discover major hidden 

dangers of water and soil loss, and put forward countermeasures and suggestions for 

water and soil loss prevention and control; provide technical basis for water and soil 

conservation supervision and management and basic public supervision information to 

promote effective protection and timely restoration of ecological environment in the 

project area. 

 
7.2 Monitoring plan 

 
The environmental impact of each subproject of the project during the construction 

period is mainly reflected in the small impact on river aquatic ecology, water quality, 

noise and dust on environmentally sensitive points, and the impact during the 

construction period is temporary. With the end of the construction period, this adverse 

impact will disappear. The environmental impact during the operation period is small, 

see Table 7-1 below for specific monitoring points, monitoring items and monitoring 

frequency. In addition, water and soil conservation monitoring plan shall be specified 

during the construction period, see Table 7-2 for specific monitoring points, monitoring 

contents and monitoring frequency. 
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Table 7-1 List of Environmental Monitoring Plan 

 

Time 

Period 

Monitoring 

Object 

Monitoring 

Points 

Monitoring 

Items 
Monitoring Frequency 

Total Cost 

(CNY 

10,000 

yuan) 

Monitoring 

Agency 

Responsible 

Agency 

Supervision 

Agency 

Executive 

Standards and 

Specifications 

Construct

ion 

Period 

Noise 
Construction 

plant boundary 

Equivalent 

continuous 

A sound 

level 

Monitoring shall be 

conducted once in the 

peak period of 

construction for two 

consecutive days, once 

every day and night 

0.2 

The Client 

entrusts a 

qualified 

agency in the 

form of 

contract 

Project Client 

Pengshui County 

Environmental 

Protection 

Bureau 

Class II standard in 

"Acoustic 

Environmental 

Quality Standard" 

(GB3096-2008) 

Ambient air Construction site TSP 

Monitoring once during 

construction peak period, 

continuous monitoring for 

3 days 

0.4 

The Client 

entrusts a 

qualified 

agency in the 

form of 

contract 

Project Client 

Pengshui County 

Environmental 

Protection 

Bureau 

Class II standard in 

"Ambient Air 

Quality Standard" 

(GB3095-2012) 
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Time 

Period 

Monitoring 

Object 

Monitoring 

Points 

Monitoring 

Items 
Monitoring Frequency 

Total Cost 

(CNY 

10,000 

yuan) 

Monitoring 

Agency 

Responsible 

Agency 

Supervision 

Agency 

Executive 

Standards and 

Specifications 

Surface 

water 

Construction 

section 
SS 

During the construction 

peak period, monitor for 2 

days, once in the morning 

and afternoon every day, 

and analyze the mixed 

samples 

0.2 

The Client 

entrusts a 

qualified 

agency in the 

form of 

contract 

Project Client 

Pengshui County 

Environmental 

Protection 

Bureau 

Class III standard in 

"Surface Water 

Environmental 

Quality Standard" 

(GB3838-2002) 

 
Geological 

monitoring 

6 monitoring 

sites of Tianchi 

landslide; 10 

monitoring 

points in strong 

deformation 

zone, 4 

monitoring 

points in weak 

deformation zone 

in Guihuapang; 

and 24 

monitoring 

points in 

Juanzipo 

Displaceme

nt vector of 

sliding 

surface 

Continuous monitoring 

during construction 
1 

The Client 

entrusts a 

qualified 

agency in the 

form of 

contract 

Project Client 

Pengshui County 

Environmental 

Protection 

Bureau 

 

 

Table 7 - 2 List of Water and Soil Protection Monitoring Plan 
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Projec

t 

Monitorin

g Area 

Monitoring 

Points 
Monitoring Content Monitoring Method Monitoring Frequency 

Cost 

(CNY 

10,000 

yuan) 

Monitorin

g Agency 

Responsible 

Agency 

Supervision 

Agency 

 

Temporary 

constructio

n site 

Set up one 

ground 

monitoring 

point in the 

site area; 

select a 

representati

ve area in 

the greening 

area and set 

up a 

vegetation 

monitoring 

point to 

monitor the 

vegetation 

growth and 

survival 

rate. 

(1) Monitoring of main 

factors affecting soil and 

water loss 

Including rainfall, slope 

surface and slope gradient, 

soil height and volume, 

vegetation type and 

coverage, quantity and 

quality of water and soil 

conservation facilities, 

investigate the causes of 

water and soil loss and 

monitor the background 

value of soil erosion in the 

original landform. 

(2) Monitoring of changes 

in soil and water 

conservation and 

The ground 

observation method 

is combined with 

investigation and 

monitoring and site 

inspection 

monitoring 

Conduct a 

comprehensive 

investigation on the soil 

loss and vegetation 

coverage of the original 

landform before 

construction; The 

construction of water 

and soil conservation 

measures being 

implemented shall be 

monitored and recorded 

at least once every 10 

days; the disturbed 

surface area and 

retaining effect of water 

and soil conservation 

engineering measures 

shall be monitored and 

10 

The Client 

entrusts a 

qualified 

agency in 

the form of 

contract 

Project 

Client 

Local 

Environmenta

l Protection 

Bureau 
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Projec

t 

Monitorin

g Area 

Monitoring 

Points 
Monitoring Content Monitoring Method Monitoring Frequency 

Cost 

(CNY 

10,000 

yuan) 

Monitorin

g Agency 

Responsible 

Agency 

Supervision 

Agency 

 
Approach 

road area 

Set up one 

ground 

monitoring 

point in the 

middle of 

the approach 

road, and set 

up one plant 

monitoring 

point in the 

vegetation 

restoration 

area 

ecological environment in 

the project area 

Including the changes of 

topography and landform 

in the project area, the land 

occupation and disturbed 

surface area of the 

construction project, the 

quantity and area of 

excavation and filling, the 

amount and stacking area 

of spoil (disposal), and the 

forest and grass coverage 

in the project area. 

(3) Dynamic monitoring of 

water and soil loss in the 

project area 

The dynamic monitoring 

of water and soil loss in the 

project area includes the 

changes of water and soil 

loss area, degree and total 

amount, as well as the 

harm and trend to the 

surrounding areas. 

① Dynamic monitoring of 

responsibility scope of 

water and soil loss 

prevention and control 

recorded at least once 

every month; the 

construction progress of 

the main works, the 

impact factors of water 

and soil loss and the 

growth of water and soil 

conservation plant 

measures shall be 

monitored and recorded 

at least once every three 

months; in case of 

rainstorm and strong 

wind, additional 

measurement shall be 

carried out in time; the 

monitoring shall be 

completed within 1 

week after the 

occurrence of water and 

soil loss disaster events. 

For the contents of 

investigation and 

monitoring, a 

comprehensive 

investigation shall be 

conducted before, during 

and after construction. 

 

Spoil 

(disposal) 

area 

Set up a 

monitoring 

point shall 

be set at 

spoil area 
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Projec

t 

Monitorin

g Area 

Monitoring 

Points 
Monitoring Content Monitoring Method Monitoring Frequency 

Cost 

(CNY 

10,000 

yuan) 

Monitorin

g Agency 

Responsible 

Agency 

Supervision 

Agency 

During the construction 

process, the working face 

is constantly changing, and 

the scope of prevention 

and control responsibility 

will change accordingly. 

Therefore, the dynamic 

monitoring of the scope of 

responsibility for soil and 

water loss prevention and 

control is the primary task. 

② Disturbance area 

monitoring 

The disturbed area and 

water and soil loss shall be 

recorded according to the 

types of excavation, 

backfilling working face, 

soil stacking area, 

construction highway, 

construction camp, etc. 

③ Dynamic monitoring of 

soil loss (erosion modulus) 

It mainly monitors the 

amount of soil loss in 

different disturbance type 

areas and temporary soil 

dump areas by stages in 

real time, analyzes and 

calculates the change of 
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Projec

t 

Monitorin

g Area 

Monitoring 

Points 
Monitoring Content Monitoring Method Monitoring Frequency 

Cost 

(CNY 

10,000 

yuan) 

Monitorin

g Agency 

Responsible 

Agency 

Supervision 

Agency 

water and soil loss, grasps 

its law, and lays a 

foundation for the 

prevention and control of 

water and soil loss. 

④ Monitoring of water 

and soil loss hazards 

Mainly monitor the 

construction area and 

record the damage degree 

of water and soil loss to the 

surrounding area. 

(4) Monitoring of control 

effect of water and soil 

conservation measures 

Monitor the effect of 

various prevention and 

control measures, control 

water and soil loss and 

improve the ecological 

environment, mainly 

including the monitoring 

of the prevention and 

control effect of water and 

soil conservation 

engineering measures and 

plant measures. 

① Monitoring of the 

prevention and control 
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Projec

t 

Monitorin

g Area 

Monitoring 

Points 
Monitoring Content Monitoring Method Monitoring Frequency 

Cost 

(CNY 

10,000 

yuan) 

Monitorin

g Agency 

Responsible 

Agency 

Supervision 

Agency 

effect of engineering 

measures 

Mainly including 

implementation quantity 

and quality; stability, 

integrity and operation of 

protection works; the spoil 

retaining and soil 

protection effect of the 

measures. 

② Monitoring of control 

effect of plant measures 

It mainly includes the 

planting area, survival rate, 

preservation rate, growth 

and coverage of forest and 

grass in different stages; 

restoration of disturbed 

surface forest and grass; 

effect of plant measures on 

spoil retaining and soil 

protection. 

③ Monitoring of 

prevention and control 

effect of temporary 

measures 

It mainly refers to the 

quantity and quality of 

temporary protective 

measures and the 
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Projec

t 

Monitorin

g Area 

Monitoring 

Points 
Monitoring Content Monitoring Method Monitoring Frequency 

Cost 

(CNY 

10,000 

yuan) 

Monitorin

g Agency 

Responsible 

Agency 

Supervision 

Agency 

monitoring of spoil 

retaining and soil 

protection effect of 

temporary retaining 

measures. 
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8. ENVIRONMENTAL MANAGEMENT ORGANIZATION 

8.1 Environmental management system 

8.1.1 Environmental management organization in the early stage of the project 

 
Organization and personnel: the CPMO is the main body of environmental management in the early 

stage of project construction. In the early stage of project construction, the CPMO will appoint an 

environmental protection specialist to be responsible for environmental protection coordination in the 

early stage of project construction. 

 

Capacity requirements: the environmental protection specialist shall graduate from environmental 

protection or environmental management and related majors, have received environmental 

management training and have experience in environmental management of similar projects. 

 

8.1.2 Environmental management organization during construction period 

 

Environmental management during the construction period is mainly composed of three parts: 

environmental management of PMOs at all levels, environmental management of supervision units 

and contractors. And accept the supervision and inspection of the World Bank and Pengshui County 

Ecological Environment Bureau. The contractor is the implementation unit of various environmental 

protection measures during the construction period, and the environmental assessment unit and 

monitoring unit are required to cooperate and provide services. The supervision unit comprehensively 

supervises and inspects the implementation and effects of the contractor's environmental protection 

measures. 

 
(1) C PMO and the project construction unit 

C PMO 

 
Institutional personnel: theCPMO will appoint a specialist to be fully responsible for environmental 

management and supervision during the construction period of the project. 

 

Capacity requirements: the environmental protection specialist shall graduate from environmental 

protection or environmental management and related majors, have received environmental 

management training and have experience in environmental management of similar projects. 

 

Responsibilities: 

 
① Report to the World Bank and implement the recommendations of the World Bank on the 

environmental management plan of the project; 

② Report to the competent government department, coordinate with other relevant departments 

to solve environmental problems; 

③ Supervise the implementation of environmental protection measures required by the 
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environmental and social management plan; 

④ Organize and implement the environmental management training plan of the project; 

⑤ Submit report (statement) to the environmental management department every month; 

⑥ Assist consulting agencies to carry out their work; 

⑦ Cooperate with environmental work inspection (including inspection by the World Bank). 

 
IA 

 

Organization personnel: each implementing unit shall set up a full-time environmental protection 

specialist to be responsible for environmental management during the construction period of each 

subproject. 

 

Capacity requirements: the environmental protection specialist shall graduate from environmental 

protection or environmental management and related majors, have received environmental 

management training and have experience in environmental management of similar projects. 

 

Responsibilities: 

 
① Report to the CPMO and implement the recommendations of the World Bank on the 

environmental and social management plan of the project; 

② Prepare and implement environmental management rules and regulations of the project, and 

carry out daily environmental management of the project; 

③ Report to the competent government department, coordinate with other relevant departments 

to solve environmental problems; 

④ Ensure the implementation of environmental protection measures required by the 

environmental and social management plan of the project; 

⑤ Ensure that the environmental protection measures proposed in the environmental and social 

management plan are included in the project construction contract; 

⑥ Supervise and coordinate environmental supervision (qualification, responsibility and 

management); 

⑦ Responsible for recording and sorting out complaints during project implementation and 

operation, reporting to the World Bank PMO, answering the handling results to the public and solving 

public complaints; 

⑧ Review environmental supervision and environmental monitoring reports; 

⑨ Cooperate with the environmental work inspection (including the inspection of the World 

Bank); 

⑩ Other document management, department coordination, publicity, reporting, etc. 

 

(2) Environmental supervision 
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Environmental supervision engineer: the project employs an environmental supervision engineer to 

be responsible for the environmental supervision of the project. 

 

Capacity requirements: the environmental supervision engineer shall have received environmental 

protection training, and shall also participate in the environmental management training of the project 

and have the qualification of environmental management. 

 

Responsibilities: 

 
① Fill in the environmental checklist. 

② Responsible for completing environmental supervision, checking relevant environmental 

reports and implementing environmental impact mitigation measures during the construction period. 

③ Supervise and inspect the domestic wastewater treatment, production wastewater treatment, 

water and soil loss protection measures, waste gas, dust and noise control measures, production and 

domestic garbage, sanitation and epidemic prevention, etc. in the construction area. 

④ Propose solutions to environmental protection problems encountered by the contractor in 

construction activities. 

⑤ Ensure that the contractor prepares and submits monthly environmental reports. 

⑥ Check the monthly environmental report and put forward formal or informal handling 

opinions on various problems encountered in the work. If necessary, communicate and coordinate 

with the contractor through the engineering supervision engineer. 

⑦ Observe the impact of construction activities on the people around the construction area and 

determine whether the contractor needs to take additional protective measures. If the measures taken 

by the contractor are unfavorable, the Contractor shall be fined. 

 

(3) Contractor 

 
Personnel: two full-time or part-time personnel shall be allocated to be responsible for environmental 

protection during the construction period. 

 

Capacity requirements: technicians who have received environmental protection training and have 

certain environmental management capacity are preferred. And accept environmental management 

training of the project. 

 

Responsibilities: 

 

① Formulate environmental protection work plan; 

② Inspect the construction progress, quality and operation of environmental protection facilities, 

and deal with problems in the implementation process; 

③ During construction, communicate and negotiate with the masses in the project area, set up 
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bulletin boards, and inform the public of specific construction activities and construction time. At the 

same time, contact persons and contact information shall be provided to facilitate the public's 

supervision of construction activities. 

④ Review the use of annual environmental protection funds; 

⑤ Report the implementation of environmental protection clauses in the contract. 

 

（4）Monitoring unit 

 

The PMO entrusts a qualified environmental monitoring unit to monitor the important parameters of 

the project construction area and affected area, and prepare the monitoring report. 

 
(4) Consulting experts 

 

Entrusted by the implementation unit, provide consulting services for problems in the process of the 

environmental management. 

 
8.2 Environmental Management Training 

8.2.1 Training Purpose 

 

Purpose of the Environmental Management Training is to increase the awareness of all the 

participants in regard to ecological system development and environmental protection, so that all the 

participants can effectively implement EMS. They familiarize scope and procedures of the EMS. And 

EMS environmental measures can be implemented.  

   

8.2.2The Training Target 

 

EMS training target includes PIUs, project supervision companies, and contractors.  

 

8.2.3 Scope of Training 

 

（1） Understanding and operation of the World Bank environmental policies and domestic 

environmental protection laws and regulations as well as environmental standards.  

（2）Environment and Social Management Plan  

（3）The Emergency Response Scheme 

（4）Compilation of environmental management working report, environmental supervision 

working report, environmental monitoring report, and contractor monthly report.  

  

8.2.4 Training Plan 

 

In order to effectively implement this project, we must train the relevant staff in regard to 
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environmental protection knowledge and skills. We will illustrate the significance of the project to all 

the staff. Furthermore, for the staff with different posts, we will train with the different priorities.The 

detailed training plan. Please see table 7 - 1.   

 

Table 7 - 1 The Training Plan of the Technical Staff 

Project 

Phase 

Training 

Organiza

tions 

Staff 
Scope of 

Training 
Mode 

Number 

of 

trainees 

Time

（Day

） 

Constructi

on Phase 
PIA 

PIA, project 

construction  

supervision 

company, 

contractor, 

construction site 

environmental  

full - time staff  

Environmental 

and Social 

Management 

Plan; The slide 

emergency 

response scheme 

Dome

stic 

Traini

ng 

10 1 

  Total / / 
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9. Environmental Reporting System  

 

Contractors, the monitoring organizations, and PMO will record the project implementation progress, 

EMS implementation status, and environmental quality monitoring results. The results will be 

reported to the relevant departments, including the following three components: 

 

① The monitoring organizations and contractors will record ESMP implementation results. The 

results will be reported to PMO.    

② PMO will prepare the project progress report, including monthly report, quarterly report, and 

annual report. The progress report must include the progress of ESMP, such as ESMP implementation 

progress and implementation results.  

③Social and Environmental Management Plan Implementation Status Report will be written 

into Semi - Annual Progress Report and the report will be submitted to the World Bank. Social and 

Environmental Management Plan Implementation Status Report includes two parts: 1) EMS 

implementation status conclusion report; The professional monitoring reports(air monitoring report; 

water monitoring report; noise monitoring report; and water protection monitoring report).  

   

ESMP implementation report includes the following contents:  

 

A. Project Progress Report; 

B. ESMP Implementation Status.;  

 C. Training Plan Implementation Status; 

 D. Whether there are grievances. If there are grievances, record the contents of the grievances, 

resolutions, and the satisfaction from the public.   

 E . ESMP implementation plan for the next phase. 
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10.Public Participation and Grievances Redress Mechanism   

10.1 Public Participation 

 
After studying, County Lands Acquisition and Storage Center, Project Owners, Shaoqing Street 

Committee, Linjiang Community and the Affected People will be stakeholders.  

 

In regard to the impacts of the landslide, County Lands Acquisition and Storage Center, Project 

Owners, Shaoqing Street Committee, Linjiang Community, and the affected people conducted 

physical survey.  

 

 From December 2019 to March 2019, 20 households in Guihuabang part and 1 househould 

in Tianchi part (Dong Shiyuan) carried out the physical survey. The affected people 

confirmed and signed at the site.  

 

 From August 1 to August 6 2021, lands within the red line range of Guihuabang part and 

lands, other houses (including houses decoration and indoor appliances), and ground 

attachment within the red line range of Tianchi part, physical survey was carried out. All 

the affected people signed on the physical survey sheets.  

 

 

Figure 10.1 Physical Survey Registration Form（Ground and House Attachments） 

 

County Lands Acquisition and Storage Center, Project Owner, and Shaoqing Street Committee 

organized public consultations and interviews, etc. The affected people have learned the policies, 

standards, and payment arrangement in regard to the landslide remediation project. The affected 

people accepted it. Later, we will organize public participation, including information disclosure, etc.  
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Figure 10.2 Public Consultation Meeting and Minutes of the Meeting 

 

On September 29, 2021, an environmental discussion was held with stakeholders to make the affected 

residents fully aware of the project the environmental mitigation measures to be taken by the project 

and the GRM. Most of the affected residents were satisfied with the environmental measures to be 

taken by the project and considered them necessary. Some residents believe that more attention should 

be paid to geological monitoring of landslides and to dust generated during construction. These 

recommendations have been incorporated into the environmental social management Plan. 
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Figure 10.3 Public Consultation Meeting on September 29 

During the early public consultations, project public consultation has obtained progress and 

achievements. Social assessment team also convey the issues of the public and their suggestions to 

PMO. Following we will make the detailed public participation plan table and disclose the 

information, so as to obtain the maximum support from the public. At the same time, we will learn 

their suggestions and advises and improve our project management.  

 

During the early survey, although we have made tremendous work in regard to public consultation 

and information disclosure, there are still defects, which need to be improved. It is suggested to further 

disclose the project information through networks, TV, newspaper, broadcast, and media, so as to 

introduce the project progress and significance. By this way, the affected people can feel more 

benefits from the project.   

9.2 Information disclosure 

The plan was posted on the pengshui county government website on September 24. 



 

 66 

 
10.3 Grievance Redress Mechanism 

 

In order for the issues to be solved timely during the implementation of the project and the landslide 

remediation project can be implemented smoothly, it is suggested to establish transparent and 

effective grievance redress mechanism for the project for a long - term, besides the existing complains 

application channels under the local government. The grievance redress mechanism will be as follows: 

 
Phase 1: if the citizens are affected by the project for their living environment, they may 

complains to Chongqing City PMO. PMO will respond within 2 weeks.  

Phase 2: if the citizens are still not satisfied for the responses from Chongqing City PMO, the 

citizen may sue to administrative authorities under the different jurisdiction levels based on the 

Administrative Procedure Law of the people's Republic of China. 

Phase 3: If the citizens are still not satisfied with the arbitration, the citizens may sue to the civil 

court based on the civil procedure law after receiving the arbitration.  

 

The affected people may raise the complains in regard to any aspects of the environmental 

management, including the compensation standards.  

 

The citizens or the affected people may know above complain channels through the meetings or other 

modes, so that the citizens and the affected people may know their rights of the complains. At the 

same time, media tools may be used for publicity. The varied working opinions and suggestions in 

regard to environmental management will be collected, which will be submitted to local authority for 

study and handling.  

 

The departments or the authorities to accept the complains will not charge any fees to the affected 

people. The funds related to the complains will be paid by PMO from its contingency fees.  

 

Grievance redress mechanism will be recorded, traced, and reported through a standard procedure.  

Standardized records: grievance redress records include basic information in regard to the affected 

people to complain, the complained events description, the basic information in regard to the 
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departments to reply, the resolutions, and the effects.   

 

Traceability: the complaints will be trace back to check whether the complains have been handled. 

The resolutions are satisfied or not?   

 

Regular reports: the complains will be reported to the superior departments regularly in written, which 

will be written into the working plan of the next year, so as to avoid the similar events happened again.  
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Appendix: the Landslide Emergency Response Scheme 

 

 

 

Pengshui County Dianshui New Area: Wujiang River Flood Prevention and 

Embankment Comprehensive Improvement Project - Tianchi Part and 

Guihuabang Part Geological Landslide Prevention 

 

 

Emergency Response and Rescuing Scheme 

 

 

Compilation Time：August 2021 
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1 General Rule 

1.1  Scheme Compilation Purpose 

 

Tianchi part and Guihuabang part in the scope of Pengshui County Dianshui New Area - Wujiang River 

Flood Prevention and Embankment Comprehensive Improvement Project is fragile to landslide during 

the flooding season and it exists the possibility for landslide again. In order to prevent the damage and 

loss for local citizens and property for the World Bank project caused by the landslide in Tianchi part and 

Guihuabang part again, the responding and rescuing measures will be prepared. At the same time, we 

require all the emergency response resources will be in good preparation, so as to guide the rescuing 

action based on the scheme. We will implement the most responsive actions in the earliest time to “reduce 

the property loss to the minimum and casualties to the zero”, therefore we prepared this emergency 

response scheme.  

 

1.2  The Base for Preparing this Emergency Response Scheme 

 

After the landslide was occurred, Pengshui county subproject owner immediately organized a geological 

survey company to carry out a detailed geological survey at the two landsliding points. And a geological 

survey report was prepared in which the cause, process, and hazards of the landslide were studied in 

detail. Based on the study and the requirement of national laws and regulations1, we prepared this scheme.  

 

1.3  The Scope of the Application 

 

This emergency response scheme can be used for preventing the landslides and other geological disasters in 

Tianchi Part and Guihuabang Part of Pengshui County Dianshui New Area: Wujiang River Flood Prevention 

and Embankment Comprehensive Improvement Project, so as to protect the lives and properties there. 

 

1.4  Working Principles 

 

Based on emergency response risks management procedures, the emergency response risks 

management may include risks identification, risks assessment, risks response, and risks monitoring. 

 

For analyzing this landslide in Pengshui county, we analyzed risk sources still existed in the range of the 

landslide. We analyzed the negative impacts for the risk sources of the landslide in Pengshui county that may 

bring. Based this, we classified the risk sources and proposed the corresponding mitigation measures. Then 

conditions for launching the emergency response were determined based on many alarming mechanisms as 

scientific monitoring, daily patrol, and public report. And many emergency response schemes were also 

proposed. The core response for this landslide lies the following.  

 

 
1  “Emergency Response Law  for the Urgent  Scenario  Of  People’s Republic of China”;  “Emergency Response for 

National Urgent Geological Disasters”; “Geological Disaster Prevention Regulations”; “Chongiqng City Emergency Events 

Response Regulations”;  “Chingqing City Geological Hazards Prevention Regulation”; “Chongqing City Geological Hazards 

Prevention Management Methods”; “Chongqing City Urgent Geological Hazards Emergency Response Scheme”; and 

“Pengshui County Miao Ethnic Minority Autonomous Region Geological Hazards Emergency Response Scheme” .  
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1.Reduce the possibility for landslide happening again； 

 

2.Guarantee will be in place that there will be no wounded or casualties even the landslides happen 

again through the advanced monitoring and responsive mechanisms.   

 

2  Geological hazards analysis 

2.1 The landslide description 

 

During the construction of Pengshui County Dianshui New Area - Wujiang River Flood Prevention and 

Embankment Comprehensive Improvement Project, three landslides were happened in Guihuaba dated on 

5 December 2019, Guihuabang dated on 5 July 2020, and in Tianchi dated on 16 July 2020. After the 

landslide happened, project owner organized a geological survey company to carry out a geological survey 

for the landslide. At the same time, the emergency response was also launched.  

 

The landslide locality: the landslide happened on 16 July 2020 was in the project area, which caused the 

roads construction suspended. The landslide is around 120 m (215 water level above) towards the 

orientation of the landslide and 110m towards the orientation of the river. The total landslide area is 

around 9500 m2 and the volume is around 120,000 m3 - 150,000 m3,which belongs to medium - scale soil 

landslide.  

 

  

Locality of the landslide in the project area Birds eye - view for the locality of the landslide 

in Tianchi 
 

 

The landslide in Guihuabang: it is located in Linjiang community No.7 of Shaoqing Street, Pengshui County of 

Chongqing City.The overall landslide is posed to be a shape of “long and narrow” in 2D dimension, which 

belongs to large - scale soils landslide. 
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Obvious cracks were first found on 3 December 2019. The upper edge of the landslide is 50 ~ 60 

meters away from the project red line.The lower edge of the landslide is 2 ~ 3 meters away from the 

project red line. Although the landslide does not cause the direct impacts on the project, the project 

owner reported to the local government urgently and organized varied parties to carry out geological 

survey at the site. The landslide site can be divided into two areas based on site deforming status, 

landscape, and the possible landslide orientation. Area I is a strong deformation area and area II is a 

weak deformation area.  

 

The strong deformation area is 280m wide and 160m long. The average thickness of the soil in this area is 

around 18.5m. The total area is around 4.48 hectares and the total volume is around 829,000 m3. Many wall 

cracks are appeared in the houses of the project area. Many tensions and cracks are appeared on the ground 

of the project area. The cracks in the back edge of the strong deformation area are connected. The weak 

deformation area is 315m wide and 125m long. The average thickness of the soil is around 8.0m. Total area 

is around 3.9 hectare and total volume is around 315,000 m3.There are no signs of the obvious deformation 

in the weak deformation area and the area is in a stable condition.   

 

From May 2020 to July 2020, strong rains accelerated the deformation. Abundant ground surface water and 

rainwater were penetrated into the bedrock from the cracks and loose soils because of strong precipitation on 

5 July 2020. Soils in the area between the soil and rock were saturated because of water soaking, which formed 

a soft structure and reduced the capability to resist the tension force, therefore the deformation was formed. 

The slope was also deformed because of its own gravity and its internal hydraulic pressure and roads 

construction has to be stopped.  

 

2.2 Analyzing the factors for landscape risks 

 

Analyzing the factors for causing the slope deformation from the perspective of geological conditions, time, 

induced factors, and deformation features: these factors may include precipitation, underground water, 

landscape, geological structure, stratum and rock nature, and human activity.The factors may be classified 

into the following table. 

 

Nature of the The impacts of the Its negative impacts 
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Based on above analysis, the landscape in the project area has circle slopes upward. This landscape is 

helpful for ground surface water and underground water gathering. There are abundant soils piled on the 

slope. Affected by the strong precipitation, abundant ground surface water and rainwater constantly 

penetrated into the bedrock surface through the cracks and loose soils. Soils in the area of bedrock surface 

were saturated because of soaking by the water, which formed a weak structure to resist the strength. Soils 

on the slope were slid because of its own gravity and internal hydraulic pressure. The slope excavation had 

certain disturbance to the front edge deformation of the landslide. When the unstable slope was slid as a 

whole, the front edge deformation of the landslide intensified the back edge deformation of the landslide 

because of the construction of the Pengshui County Dianshui New Area - Wujiang River Flood Prevention 

and Embankment Comprehensive Improvement Project. Affected by the deep disturbance of the slide in 

Tianchi part and Guihuabang part, its soils body deformation was further intensified. 

 

2.3 The Impact Range of the Landslide Risks 

 

The geological landslide in Tianchi part and Guihuabang part affected 32 households and their houses in 

Linjiang community No.7 in Shaoqing street, but the landslide didn’t cause the casualties. Of which the 

landslide in Guihuabang part its width is around 280m and the length is around 160m. Its average soil 

thickness is around 18.5 m. The total area is around 44800 m2 and the total volume is around 82900 m3. 

Many house walls have appeared the cracks on it. Many grounds have the phenomenon of tension and 

cracks. In the strong deformation area, the back edge tension and cracks are connected. It affected 20 

households, 82 people, and their houses. The landslide in Tianchi part is 110 m long towards the river 

orientation. The front edge of the landslide has been into the river. The total area of the landslide is around 

9500 m2 and the landslide affected 12 households, 46 persons, and their houses.  

 

factors factors 

 

Natural factors 

 

Precipitation 

Ground surface water is increased because of 

precipitation.Underground water is increased because of 

water penetration.It is resulted in increasing the water 

hydraulic pressure, flushing, erosion, and 

softening,therefore it may reduce the soils stability and 

cause geological disasters. 

 

 

Geological Factors 

Land forms and 

landscape 

The slope for landslide area is steep around 32 degree. 

Geological structure There are two structural fractures in the landslide area. 

Stratum and rock 

nature 

Based on geological survey, drill, and ditches probe, it 

shows that rock nature in the landslide area is poor. 

 

Human activities 

 

The existing roads 

There are country roads in the slope area and these roads 

pass through the mid of landslide area. The heavy - duty 

vehicles and family - used vehicles used to run on this 

road, which formed linear load. 

Farmers farming 

activities 

Some farming activities are existed in the landslide area 

The World Bank 

Projects 

Construction 

The project construction has certain disturbance for the 

front edge of the landslide 
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The Impact Range of Tianchi Landslide and Its Remediation Range 
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The Impact Range of Guihuabang Landslide Strong Deformation Area and Its Remediation 

Range 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Impact Range of Guihuabang Landslide Weak Deformation Area and Its Remediation 

Range 

 

3 The Slide Risks Mitigation Measures 

 

Based on the survey results of the landslide in Tianchi part and Guihuabang part, the locality for the landslide in 

Tianchi part and Guihuabang part is located in Linjiang community No.7, Shaoqing Street of Pengshui county. 

The landslide is a new geological hazard. The landslide area is still unstable and it exists the possibility of 

happening landslide again. If the landslide is happened again, it may destroy the area with a broader range, 

which will threaten the citizens, houses, farmlands, pedestrians, and vehicles in the landslide area. At the same 

time, it will impose bigger dangers for Pengshui County Dianshui New Area - Wujiang River Flood Prevention 

and Embankment Comprehensive Improvement Project. 

 

Through the prior analysis and risks analysis, we proposed many mitigation measures in coping with the risks. The 

risks which can be avoided will be avoided. The risks which can not be avoided will be mitigated. The risks which 

can not be avoided or mitigated will be proposed the response measures.  

 

3.1 Precipitation Mitigation Measures 

 

The major reasons for the landslide in Tianchi part and Guihuabang part was because of strong rain fall. The 

water on the ground surface has been treated with two methods - intercepted from the top and discharged to 
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the bottom. The interception ditch with horizontal direction has been constructed on the upper region of the 

landslide area. The interception ditches with horizontal direction and the interception ditches with vertical 

direction have been constructed in the middle of the slide area. The interception ditches with vertical direction 

has been constructed in the lower part of the slide area. By this way, the ground surface water can be ensured 

to be discharged in time. The cracks on the slide area have been sealed. If necessary, part of the landslide areas 

will be covered, so as to reduce the ground surface water penetration.     

 

3.2 The Harmful Geological Impact Mitigation Measures 

 

The landslide area is the area with frequent geological hazards. Its geological conditions are not good and its 

stability is poor. With the opportunities of the World Bank loan project, it was suggested to treat the landslide 

area with 3 months. The hazards treatment scheme for the two localities of the landslide has been almost done 

and the resettlement issue will be proceeded later. Pengshui county has been into the raining season, therefore 

other mitigation measures and the alarming scheme need to be intensified, so as to avoid the geological 

hazards before the landslide is happened again. 

 

3.3 Human Activity Impact Mitigation Measures 

 

Although geological survey report concluded that human activities on the impact of the landslide are 

limit, it can not be neglected. 

 

Before the landslide is treated and its corresponding construction has been proceeded, the contractor 

will prepare the specialized construction scheme based on the design of the landslide treatment 

scheme, so as to avoid the secondary landslide when the landslide treatment construction is 

proceeded.The potential security dangers will be wiped out.  

 

4.  Organizational Structures and Duties 

4.1 The Organizational Structure for The Emergency Response and Rescue  

 

The municipal government of Pengshui county government has established emergency response 

headquarter for this landslide. The landslide emergency response work will be based on the responsibilities 

according to the law and functions, which will be connected with the disasters emergency response and 

rescue system of Pengshui county, so as to share the information and resources. The organizations and 

individuals of the emergency response headquarter are as follows:  

 

Organizations: County Emergency Response Bureau, County Water Resources Bureau, County Planning and 

Natural Resources Bureau, County Public Security Bureau, County Ecology and Environmental Bureau, 

Shaoqing Street Committee, County Meteorological Bureau, Shaoqing Hospital, Geological Team No. 107, 

Fuguan Company, and Anhui Construction Engineering Group. Co., Ltd.  

 

Individuals：Zhang Longhua, Sun Hewei, Teng Jiankang, Chen Dehua, Hou Qianzhang, Wang Yuanchao, Zhou 

Shuyi, Xiaoyang, Zhang Shaoyun, Yi Chengzhang, Li Li, Liao Xiaohong, Zhang Dingshu, Dong Caihua, Dou 

Junchuan, Li Yingping, Guo Ronghua, Wang Changping, Zhang Fei, Jiao Bing, Hu Xiujun, Gong Zao, Liu Min, 

Xu Yibo, Liang Xianchun, and Qi Shengyi. 
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Detailed contact for the individuals please see appendix 1 : The Emergency Response 

Headquarter Contact and Telephone List. 

 

The emergency response office is established at the Shaoqing Street Committee. The emergency response 

headquarter has 6 professional teams and each one will assume the following rescuing work. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Organizations Staff Responsibilities 

 

 

 

 

 

 

Emergency 

Response 

Headquarter 

Commander in chief：
Wang Fanpeng

（Deputy county 

governor）; 

Vice commander in 

chief：Zheng Yongdong

（Director General of 

County Emergency 

Response Bureau）,He 

Shouliang（Director 

General of County 

Water Resources 

Bureau）,Yan Hailin

（Director General of 

County Plan and 

Natural Resource 

Bureau）,Liu Chaoquan 

（Secretary General 

of Shaoqing Street 

Committee） 

2. Confirm and announce emergency response scheme. 

2 Arrive to the landslide site after landslide is happened, 

so as to learn disastrous status, deploy emergency 

response resources, organize rescuing team, and launch 

emergency response measures.  

3. Coordinate the varied professional rescuing team.  

4.If the rescue transcends the responsibilities and capacity, 

ask the superior organizations for aides.  

5. Implement the policies required by the superior 

organizations and give a feedback.  

6. Report the disastrous status based on the regulations 

timely. Arrange disastrous survey and aftermath 

arrangement. Modify the scheme based on the actual 

status.    

7. Report the landslide event to the superior organizations. 

Learn the wounded and causalities at the site, economic 

loss, adopted measures, disastrous impact range, disastrous 

development trends.Timely report the site status to the 

superior organizations and superior leaders.   

 

Alarming Experts 

Team 

Team leader：Zheng 

Yongdong 

Deputy Team Leader：
Ying Chengzhang 

Review the abnormal alarming information in the alarming 

information management system, so as to judge whether it 

needs to report to the emergency response headquarter to 

launch emergency response scheme.  

 Member：Wang 

Changping, Li 

Yingping, Qi Shengyi 

 

 

 

 

Project Alarming 

Information 

Management 

Team 

Team Leader：Yan 

Hailin 

Deputy team 

leader:Dou Junchuan 

Member：Xu Yibo, 

Chen Dehua, Sun 

Hewei, Liao 

Xiaohong, Zhang 

Dingshu 

 

Project alarming information management team belongs to alarming 

information management subsystem of landslide disasters emergency 

response and rescue system. It is led by County Planning and Natural 

Resources Bureau and assisted by County Meteorologic Bureau, No. 

107 Geological Team, Fuguan Company, Shaoqing Street Linjiang 

Street Community, and Anhui Construction Engineering Group Co., 

Ltd.  The team will be responsible for alarming information 

collection, analysis, disclosure, and report, so as to provide the accurate 

alarming information and make a correct judgement for alarming the 

landslide.  

 

 

Cordon and 

security team 

Team leader：Xiao 

Yang 

Deputy Team Leader：
Guo Ronghua  

Membeer：Liang 

Xianchun,Zhang 

Fei,Hou Qianzhang  

 

Cordon and security team belongs to iner-linked response system of 

the landslide emergency response and rescue system. It is led by 

Jiangnan police station and organized by local government, traffic 

bureau, and construction contractor security team.The team will be 

responsible for site cordon, traffic and security maintenance, and 

avoid the evacuated persons to return.  
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5. Alarming Mechanism 

 

Project alarming information management team belongs to alarming information management subsystem of landslide 

disasters emergency response and rescue system. It is led by County Planning and Natural Resources Bureau and 

assisted by County Meteorologic Bureau, No. 107 Geological Team, Fuguan Company, Shaoqing Street Linjiang Street 

Community, and Anhui Construction Engineering Group Co., Ltd.  The team will be responsible for alarming 

information collection, analysis, disclosure, and report, so as to provide the accurate alarming information and make a 

correct judgement for alarming the landslide.  

 

5.1 The Alarming Process 

 

The alarming information management team has worked out a professional monitoring and alarming working 

procedure, so as to complete emergency response monitoring with a high quality. Especially, the important 

disastrous information will not be missed or reported wrongly. After disastrous risky information is collected, 

the team will make a judgement whether it is to intensify the monitoring or submit to the more authoritative 

experts to make a judgement. Following Emergency Response Headquarter can launch the emergency 

response mechanism. Its working process is as follows: 

 

 

 

 

 

 

 

Coordination and 

liaison team 

Team leader：He 

Shouliang 

Deputy team leader：
Zhang Longhua 

Member ：Dong 

Caihua, Jiaobing 

Coordination and liaison team belongs to the coordination 

and liaison team of the slide emergency response and 

rescue system.It is led by County Water Resources 

Bureau.It is responsible for information communication 

and liaison with Shaoqing street committee and other 

organizations, so as to ensure the information 

communication in time. Coordinate the varied 

organizations, so as to avoid the disputes during the 

rescuing process.     

 

 

Medical Care and 

Rescue Team 

Team Leader：Liu 

Chaoquan 

Deputy Team 

Leader：Liu Min 

Member：Li Li, Zhaou 

Shuyi 

 

Medical care and rescue team belongs to iner-linked response system 

of the landslide emergency response and rescue system. It is led by 

Shaoqing hospital and coordinated by Shaoqing street. Organize the 

team from the hospital and social medical care organizations to have 

an emergent rescue and curing for the wounded people during the 

rescuing process.  

 

 

Logistic Support 

Team 

Team Leader：Teng 

Jiankang 

Deputy Team leader：
Wang Yuanchao 

Member：Hu Xiujun, 

Gongzao, Zhang 

Shaoyun 

 

Logistic support team belongs to iner-linked response system of the 

landslide emergency response and rescue system. It is led by grassroot 

organization. This team is responsible for personnel evacuation and 

resettlement, environmental protection, rescue goods allocation, 

materials supply and use, and logistic support, etc.  
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Data collection in the landslide 
area and risky area, including 
instrument monitoring, site 
patrol, contractor and citizens 
report. 

Yes 

 

Yes 

No 

 

 

Yes 

No 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Yes 

 

Sources for the risks information are from I rainstorm alarming information from the County 

Meteorological Bureau；II The monitoring results from the landslide monitoring organization - No. 107 

Geological Survey Team; And III the abnormal information found by the contractors or town committee, 

village committee, and community committee.   

 

The scientific monitoring plan from the landslide monitoring organization please see appendix 22: 

Temporary Security Guarantee and Measures. The detailed requirement for the monitoring 

organization patrol, the town, village, and community committee patrol, and the contractor patrol is 

as follows： 

1. Landslide monitoring designated staff (Tian Jingsheng, Sun Xingwang, and Liu Bo) will have regular 

site patrol for the slide area. The abnormal signs will be first reported to project staff in charge - Qi Shengyi. 

The frequency of regular site patrol will be 3 times a day. If the blue - color alarming for rainstorm or the 

yellow - color alarming for rainstorm is launched, the frequency of regular site patrol will be once a day. 

If the orange - color alarming for rainstorm is launched or the monitoring team judges that it is necessary 

to intensify the monitoring or patrol, the frequency will be increased to once in the morning and once in 

 
2 Later the detailed monitoring plan will be compiled 
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the evening for a day. If the red - color alarming for rainstorm is launched, it is necessary for at least one 

person who will stay at the site to watch for 24 hours. 

 

2. The contractor should keep vigilance during the construction. If any abnormal signs were found during 

the construction, the relevant information would be reported to the project staff in charge - Xu Yibo. 

Construction will be strictly observed to Appendix 2: Security Temporary Guarantees and Measures, 

so as to ensure the safety. 

 

3. The village and community designated persons will conduct regular patrol for the landslide risks area. 

We will establish Wechat communication. Members of Alarming Information Management Team will be 

included into Wechat group. They will train the affected people in the landslide area, so as to enable the 

affected people to know what abnormal signs they should take care. If they find the abnormal signs, they 

will inform the town/village staff in charge by telephone first. If possible, the affected people will also take 

photos and transmit the photos to Wechat group. If the community staff in charge got the telephone, they 

would arrange the designated staff to arrive to the site in time and the staff will transmit the abnormal site 

photos to Wechat group. 

 

4. Notification boards will be erected in the affected area in which the reporting situations are posted on it 

and key staff contacts can also find on it. 

 

5. If the situation is urgent, namely the landslides have happened or will happen immediately, the persons 

in charge at the site will inform the citizens to evacuate immediately through the horn or crying. 

 

5.2 The Reporting Mechanism 

 

When the slope deformation is escalated from “Notice”to “Alarming”, the monitoring data and conclusion will 

be reported to emergency response headquarter. The methods to report are through telephone or emails. 

 

When the landslide locality has a sudden change or precipitation attains heavy rainstorm, the emergency 

response alarming level will be escalated. Then, the landslide status will be updated to the Emergency 

Response Headquarter Office for once for every 2 ~ 4 hours through telephone or emails. The office will 

inform the emergency response headquarter in time.  

 

Emergency response monitoring has many important links. The designated persons will have 24 - hour 

watch for the important links covering from data monitoring to alarming information disclosure, so as to 

have a clear definition for the staff, time and accountability. The site monitoring and alarming departments 

will escalate the frequency of the monitoring at the project site recently. Any duties not performed or anyone 

leaves the duty which brings the accidents or the negative impacts, accountability will be traced and fining 

will be imposed as an additional punishment. 

 

6. Emergency Response 

 

When emergency response headquarter receives the landslide risks report, the emergency response scheme 

will be launched based on the alarming levels, so as to adopt all the necessary measures to prevent the 
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disasters or escalate the risks alarm with the shortest time. The emergency response will be launched as 

follows:  

 

1.The emergency response scheme will be launched all - round way； 

2.Commander - in - Chief of the Emergency Response Headquarter will arrange the rescue staff 

to arrive to the site in time； 

3.The chief commander for the landslide emergent response and rescuing is the commander - in 

- chief of the Emergency Response Headquarter or the designated person by the commander - in - 

chief； 

4.The commander in chief will make the varied decisions for the emergent responses. The 

decisions will be implemented by the varied team leaders base on its different responsibilities and 

functions.The team leaders will arrange their respective teams to proceed the emergent aids, rescue, 

and restoration based on the decisions of the commander in chief. 

5. The team leaders will will proceed rescue and restoration based on the decisions of the commander 

in chief.  

6. Based on the status of the disasters or risks, the headquarter will allocate the emergency response 

resources from the society, including lighting, chemicals prevention aids, risks rescuing aids, and logistic 

supports aids; Fire fighting engines, heavy - duty transportation vehicles, cranes, forklifts, excavators, and 

other large vehicles; Testing, protection, rescue, lift, dismantle, lighting, communication, and other required 

instruments; The commander in chief will be arranged to the site for arranging the site rescue. If the 

situation is more serious and the available rescue force can not complete,reports will be made to the superior 

organizations for help.  

7. If necessary, the emergency response headquarter will establish experts team to provide the 

technical consultations for disasters prevention and alleviation.  

 

 

6.1  Emergency Response Measures 

6.1.1 Emergency Resettlement 

 

When the emergency response is launched, the utmost priority is to evacuate the citizens in the risky area of 

the landslide. The evacuation will follow the orders of persons first, and then the properties; the aging, the 

sick, and the disable first, and then the healthy people. The evacuation should be organized.  

 

The emergency response scheme this time will address the migrant people temporarily in the landslide area 

and the citizens in the weak deformation area of Guihuabang. From the data analysis, we found that the 

deformation area in Guihuabang is stable. It does not exist the horizontal shift or vertical shift. If the landslide 

is happened again in this area, citizens will be evacuated from the weak deformation area first with the shortest 

time based on the evacuation route. 

 

6.1.1.1 The evacuation route and resettlement 

 

When the landslide in Tianchi part and Guihuabang part is happened again, the site monitoring staff, 

pedestrians, and the construction staff will be evacuated to the safe area according to the set evacuation route. 

Walking upward 200 meters from the country roads of the original Tianchi landslide site can arrive to the safe 



 

 82 

area. Walking downward 200 meters from the country roads of the original Guihuabang landslide site can 

arrive to the safe area. Detailed information please see appendix 3: the evacuation routes map.  

 

Based on the survey of the residents in the affected area, the personnel evacuation list has been prepared. Please 

see appendix 4: the personnel evacuation list in the affected area. The evacuation process will be arranged 

by the coordination team. When the evacuated persons arrive in the safe area, the numbers will be counted 

immediately. Then, the evacuated people will be arranged to the temporary resettlement place through the 

arranged vehicles, so as to ensure there will be no people retaining in the risky area.  

 

6.1.1.2 The Temporary Resettlement Methods and Locality 

 

The temporary resettlement methods will adopt the scattered resettlement(rely on their relatives or 

friends) or concentrated resettlement. Based on the conditions of the evacuated people, if these people 

can be helped by the scattered resettlement, these people will be arranged with the help of their relatives 

or friends，otherwise they will be temporarily resettled in the dormitory of the original paper plant by 

concentration resettlement.  

 

6.1.2 The Site Cordon 

 

After the rescue staff arrive at the site, the cordon range will be determined based on the volume and impacts 

of the landslide. At the same time, notification will be posted to impose a traffic control for the certain area 

around the landslide. The personnel and vehicles are prohibited to enter the cordon area, meanwhile the 

relevant staff for a certain range of the landslide need to be evacuated through telephone and horns 

immediately. 

 

6.1.3 Investigation and Monitoring 

 

After the landslide accidents are happened, it usually follows two or more landslides. When the rescue staff 

arrives at the site, they need to survey geological conditions of the landslide first, so as to confirm the area of 

landslide happening again. This area will be monitored constantly, so as to confirm the safety of the rescue 

staff.  

 

6.1.4  Rescue the Trapped People 

 

When the part of the landslide is stable, rescuing for the trapped people will be started. Fire - fighting 

department will search and rescue the living people in the landslide area by drones, life detectors, demolition 

equipment, rescue tripod, lifting cushion, protective and life - rescue equipment, medical aids boxes, and other 

equipment. If it is confirmed that someones are trapped in the collapsed debris, life detectors will be used to 

confirm the locality of the trapped people and their numbers. Many rescue teams will be arranged to start 

different work as demotion, cutting, and lifting. At the same time, listening, looking at, knocking, and crying 

will also be used to find the live people. When the equipment are used for demolition, cutting, and hoisting, 

it should avoid the secondary injury. Rescue cushions, square woods, and angle steels may be used for 

supporting. If necessary, hands excavation, picking, and carrying can also be used. During the rescuing 

process, technical staff from National Lands Department needs to monitor the status of the landslide. If it has 
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the possibilities of the landslide happening again, the rescue staff at the site needs to evacuate immediately.  

 

The rescue procedures will be based on the principles of “easy thing first, then hard thing; people first, then property; 

the injury first, then the casualties; the heavy wounded first, then the light wounded”. 

 

Safety staff will stay at the site to monitor the landslide area constantly from different angles. Once there are 

signs of collapse, warning should be sent immediately and rescue staff needs to be evacuated immediately.  

 

The rescue staff can not be gathered in the area where mountain structure is obviously loosened, so as to 

avoid the collapse to endanger the rescue staff and the trapped people. 

 

6.2 The Completion of the Emergency Response Scheme 

 

When the alarming information management team judges that the risks of the landslide have been eradicated 

or the risks have been effectively controlled, the emergency response headquarter will cancel the dangerous 

area of the landslide. Then, Shaoqing street committee will post the notification to end the emergency 

response.  

 

7  Guarantee Measures 

7.1 Telecommunication 

 

During the emergency response process, the direct participants or the supportable staff need to meet the 

following demands.  

 

1.During the emergency response, keep the telecommunication worked.  

3. The emergency communication will be based on portable and wireless communication equipment. Cell 

phone will be backup communication system.  

 

7.2 Equipment and Materials 

 

1. County Emergency Response Bureau, Shaoqing Street Committee, and Contractors will prepare 

spares and parts, telecommunication, vehicles, the lifting machinery, bulldozers, excavators, rescue 

vehicles, maintenance tools, lighting equipment, protective equipment, rescue equipment, and first 

aids medicines. All these can be prepared as emergency materials or equipment.The usual equipment 

and materials prepares please see appendix 5: First Aids Materials and Equipment List.   

 

2. The first - aid materials and equipment can be prepared based on the actual disasters, including but not 

limit to the following： 

 

1）The staff first - aid materials and equipment； 

2）First - aid telecommunication equipment； 

3）Disastrous rescuing materials and equipment； 

4）The supporting materials and equipment for supporting the debris during the rescue； 
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5）Earthworks excavation and loading equipment； 

6） Power supply, tele-communication, heating supply, and the restoration materials and 

equipment； 

7) Chemical protective cloths, life jackets, and other materials and equipment used for 

emergency response for prevent the contamination of the environment. 

 

3. The organizations to prepare the first - aid materials and equipment should confirm the number of the rescuing 

and saving equipment, its performance, and locality. The firs - aid materials and equipment list should be prepared, 

so as to use it swiftly when necessary. 

 

8. Education, Training, and Drill 

8.1 Publicity and Education 

 

1. As one of the important tasks for the emergency response, prepare the education and publicity for the 

masses, especially the people within the edge of the risky areas.  

 

2. The emergency response office will use the existing publicity boards and broadcasts to disclose the 

emergency response scheme and the first - aid telephone to the citizens within the range of the risky area. Give 

a publicity to Emergency Response Laws and Regulations. Encourage residents and their family members to 

participate into the emergency response act. Each resident should grasp the knowledge in regard to risks 

avoidance, self - rescue, mutual rescue, and disasters relief.  

 

8.2  Drill 

 

1. Drill is a comprehensive test for emergency response capability. It should adopt many modes to drill, 

including desktop drill and site drill. From the drills, all the emergency response staff should grasp the entire 

emergency response process, know their responsibilities, and improve the coordinated working. At the same 

time, evaluate the drilling results, so as to analyze the defects of the emergency response scheme and improve 

it.  

 

2. The emergency response and rescuing team should drill and practice the rescue constantly. The emergency 

response headquarter should arrange rescuing exercises for all the team members. The drill should be at least 

once a year, until the potential landslide points are all eradicated.  

 

9. Aftermath Work 

9.1 Information Disclosure 

9.1.1 Disastrous Notification 

 

When the disasters may create the negative impacts on the production and lives, it is necessary to disclose the 

disastrous information to the public urgently, so that the public may know the seriousness of the disasters. The 

public and the relevant organizations & departments may launch self protection over it.  

 

Disastrous notification should be publicized by emergency response office, however it needs to be 

approved by the superior organizations.  
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9.1.2 Public Relationship 

 

After the disasters are occurred, emergency response offices are responsible for accepting the interviews from the press 

and the consultation from the affected parties and the public in regard to disastrous impacts. The emergency response 

offices will be responsible for disastrous information disclosure. Other organizations, departments, or the staff without 

the authorization can disclose the information to the public or comment on it.  

 

9.2 Aftermath Work 

9.2.1 Funds 

 

The funds for geological disasters prevention and relief should be included into financial budget of the county 

in accordance with “Fiscal Emergency Response Guarantee Plan”.  

 

9.2.2 Rescue Materials 

 

County Emergency Response Bureau will allocate the emergency response materials and equipment 

to carry out the rescue. 

 

9.2.3 Production and Life 

 

For the evacuated people temporarily, Fuguan Company Co., Ltd will provide a temporary founds to help them to 

get over the difficulties. The implementation will be based on the relevant documents.  

 

9.2.4 Disastrous Evaluation 

 

A third party will be entrusted to carry out disastrous survey and prepare the evaluation report. The 

report will be submitted to County Municipal Government 

 

9.2.5 Accountability 

 

During the emergency response, any negligence or wrongdoing will be prosecuted by County 

Prosecution Department. 

 

10. Time to Implement the Emergency Response Scheme 

 

This emergency response scheme will be submitted to the County Emergency Response Bureau for 

files, and then implemented.Time for approval is the time for taking effective.   

 

Appendix 1: Emergency Response Headquarter Contact and Telephone 

Serial 

Number 

Name Organizations or Departments Contact and Telephone 

1  Wang Fanpeng County Municipal Government     

2  Zheng Yongdong County Emergency Response 

Bureau 

13908276881  

3  He Shouliang County Water Resources Bureau 13908271820  
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4  Yan Hailin County Plan and Natural 

Resources Bureau 

13908276778  

5  Liu Zhaoquan Shaoqing Street 13996450166  

6  Xiaoyang Shaoqing Police Station 13452247555  

7  Zhang Longhua County Emergency Response 

Bureau 

13908274058  

8  Sun Hewei County Emergency Response 

Bureau 

13996900177  

9  Teng Jiankang County Emergency Response 

Bureau 

13658292999  

10  Chen Dehua County Emergency Response 

Bureau 

13594989889  

11  Wang Yuanchao County Plans and Natural 

Resources Bureau 

13452264855  

12  Zhou Shuyi County Plans and Natural 

Resources Bureau 

13594918169  

13  Ying Chengzhang Shaoqing Street Committee 18723900333  

14  Li Li Shaoqing Street Committee 13896863898  

15  Liao Xiaohong Linjiang Community 13648245345  

16  Zhang Dingshu Linjiang Community 15223901678  

17  Dong Caihua Linjiang Community 15123792707  

18  Dou Junchuan County Meteorological Bureau 13996931159  

19  Li Yingping No. 107 Geological Bureau 13618359090  

20  Guo Ronghua Fuguan Company 18183022888  

21  Wang Changping Fuguan Company 18166536688  

22  Gong Zao Fuguan Company 19936254481  

23  Zhang Fei Fuguan Company 18725872536  

24  Jiaobing Fuguan Company 18996927133  

25  Liu Min Shaoqing Hospital 15310211166  

26  Xu Yibo Anhui Construction Engineering 

Group Co., Ltd 

13335605565  

27  Liang Xianchun Anhui Construction Engineering 

Group Co., Ltd 

15123092789  

28  Hou Qianzhang County Water Resources Bureau 13896847375  

29  Qi Shengyi The Monitoring Organization 15823210543  

30   Zhang Shaoyun County Ecology and 

Environmental Protection Bureau 

13908276731  
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Appendix 2 : Temporary Safety and Guarantee Measures
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Pengshui County Dianshui New Area: Wujiang River Flood Prevention and 

Embankment Comprehensive Improvement Project - Tianchi Part and 

Guihuabang Part Geological Landslide Prevention 

 

 

 

 

Temporary Safety and Guarantee Measures 

 

 

Compilation Time：July 2021
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1. The Landslide Description 

1.1 The Landslide in Tianchi Part 

 

On 16 July 2020, affected by the strong precipitation, the project area of K0+860-K0+970 

(Tianchi part) emerged the landslide. The elevation for the back edge of the landslide is 246.5m. The 

elevation for the front edge of the landslide is 215m, which has been into the river. The length of the 

landslide towards the slide orientation is around 120m. The width of the landslide towards the river is 

110m. The total area is around 9500m2 and the total volume is around 120,000 ~ 150,000 m3. It is the 

landslide with medium scale soils. The slide towards the sliding orientation is around 100°. The 

topographic slope after the slide is around 15°. The maximum sliding distance towards the 

horizontal slide orientation is 25-30m. The maximum vertical shifting distance is around 6m. 

 

1.2 The Landslide in Guihuabang Part 

 

On 3 December 2019, the project area of K1+460-K1+610 emerged many cracks. From May 

2020 to July 2020, affected by the strong precipitation, the deformation of this landslide area 

was intensified.The slide area in 2D dimension posed a shape of “long and narrow”. Based on 

the deformation status and land conditions, the landslide area can be divided into two areas: 

area I (strong deformation area) and area II (weak deformation area).  

 

Ⅰ  area (strong deformation area): The strong deformation area is 280m wide and 160m long. The 

average thickness of the soil in this area is around 18.5m. The total area is around 4.48×104m2 and 

the total volume is around 82.9 x 104 m3. Many wall cracks were appeared in the houses of the project 

area. Many tensions and cracks were appeared on the ground of the landslide area. The cracks in the 

back edge of the strong deformation area were connected. Ⅰ  area (strong deformation area) is in the 

unstable conditions. When there are rainfall or other factors, the unstable status may be escalated.  

 

Ⅱ area (the weak deformation area). The weak deformation area is 315m wide and 125m long. The 

average thickness of the soil is around 8.0m. Total area is around 3.9 x 104 m2 and total volume is 

around 31.5 x 104 m3.There are no signs of the obvious deformation in the weak deformation area (Ⅱ 

area). It is in the stable conditions, however if there is rainfall and other factors, the stable conditions 

may turn into unstable conditions.  

 

2. Temporary Safety and Guarantee Measure of The Landslide Area 

2.1 Safe Refuge 

 

After the landslide happened in Tianchi part and Guihuabang part, deputy county governor, Wang 

Fanpeng, organized an urgent meeting with the relevant departments to discuss the landslide 

resettlement. In the meeting, it was confirmed that Shaoqing Street Committee would be responsible 
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for the temporary resettlement scheme and Fuguan company would assist it. The temporary 

resettlement scheme one is the scattered resettlement (rely on their relatives and friends). The 

temporary resettlement scheme two is the concentrated resettlement in the dormitories of the original 

paper plant. During the temporary resettlement, the subsidy standard is CNY4000/year per household 

for their house renting. The temporary resettlement compensation is CNY200/month per person. 

Fuguan company afforded this cost. All the villagers in the affected area of the landslide have all 

evacuated. Jiuli Group has compensated the damaged houses of the villagers.  

 

2.2 Safe and Guarantee Measures 

 

1. Traffic control: after the landslide was happened. Shaoqing Street Committee closed the roads in 

and out of the village. The vehicles were prohibited to pass. Traffic indication boards were erected in 

the landslide area and the relevant vehicles were persuaded to detour.  

 

2. Safety and alarming signs: many geological hazards notification boards and geological hazards 

alarming boards were erected in the landslide area of Tianchi part and Guihuabang part. Safe cordon 

belt was marked in the landslide area. Many safe and warning boards were erected there.  

 

3. Water interception and drainage measures：The landslide in Tianchi part and Guihuabang part was 

caused by the strong precipitation. The water on the ground surface has been treated with two methods 

- intercepted from the top and discharged to the bottom. The interception ditch with horizontal direction 

was constructed on the upper region of the landslide area. The interception ditches with horizontal 

direction and the interception ditches with vertical direction were constructed in the middle of the slide 

area. The interception ditches with vertical direction were constructed in the lower part of the slide 

area.By this way, the ground surface water can be ensured to be discharged in time.The cracks on the 

slide area have been sealed. If necessary, part of the landslide ares will be covered, so as to reduce the 

ground surface water penetration.  

 

4. The publicity and education: Shaoqing Street Committee will be responsible for the education and 

publicity in regard to the hazards and impacts of the landslide to the adjacent residents. If the landslide 

is happened, they can protect themselves. The residents are prohibited to gather in the landslide area. 

Farming activities are also prohibited in the landslide area.   

 

5. Security check and patrol. Shaoqing street committee will be responsible for security check and site 

patrol. And the contractor of the World Bank project, Anhui Construction Engineering Group Stake 

Holding Co., ltd，will assist it. Security check and patrols were carried out everyday in the landslide 

area, so as to avoid the evacuated people return to the landslide area and avoid the secondary hazards. 

If the danger of the landslide signs were occurred, notification would be posted to inform the project 

suspended and the working staff evacuated.  

6. The World Bank project embankment construction security: the staff from the World Bank project 
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embankment project were arranged to monitor the landslide area. If there were deformation signs or 

sliding signs, project construction would be suspended. The construction staff and machinery would 

be evacuated. The information would be reported to the project owner, so as to guarantee the security 

of the construction.  

 

7. Weather forecast: based on the weather forecast of County Meteorological Bureau, if the extreme 

weather or strong precipitation (rainstorm), the emergency response for the landslide will be prepared.  

 

8. The landslide remediation: before the landslide remediation construction, the contractor will prepare 

the construction scheme based on the landslide remediation scheme, so as to avoid the secondary 

landslide when the construction is proceeded. Eradicate the potential safe dangers.  

 

3. The Landslide Monitoring 

 

Chongqing Fuguan Investment Co., Ltd entrusted Chongqing Wenqi Geological Survey and 

Information Co., Ltd to carry out the monitoring for the landslide.Based on the landslide area, 

the monitoring company arranged to two localities to monitor the landslide area. The 

monitoring company has carried out the emergency monitoring and analyzed the monitoring 

data.If there were strong rainfall, the monitoring would be intensified. Geological patrol and 

ground cracks monitoring would be carried out to intensify the monitoring. The monitoring 

points are as follows: 6 monitoring points are in Tianchi landslide area, which are B01-B06 

respectively. 10 monitoring points in the strong deformation area of Guihuabang part, which 

are B07 - B16 respectively. 4 monitoring points in the weak deformation area, which are RB01-

RB04.  

 

The frequency for monitoring the landslide will be once for every 3 days. The monitoring time 

and frequency will be adjusted according to geological and environmental conditions, the 

adjacent constructions, weather conditions, and the monitoring data. If there are urgent 

scenarios, the monitoring frequencies will be increased. Patrol monitoring: it will be carried 

out with the landslide locality changing monitoring at the same time. Benchmark network 

monitoring: benchmark network will monitor once for every quarter. The total frequency is 

once. When the landslide appears a strong deformation, the frequency of the monitoring will 

be increased to once a day.  

 

4. The Emergency Response Duration  

 

The emergency response would be started when the landslide in Tianchi part and Guihuabang 

part was started and completed when the landslide treatment is done.  

Appendix 3: Emergency Response and Transfer Map 
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Appendix 4: the Affected People List in the Affected Area 
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Serial 

Number 

Household Number Residence Number of the 

Permanent 

Residents 

1 Wang 

Xiaoer 

5 Weak deformation area in the 

landslide area of Guihuabang 

Part 

5 

2 Zhang 

Dingxian 

5 Weak deformation area in the 

landslide area of Guihuabang 

Part 

5 

3 Dong 

Changquan 

8 Weak deformation area in the 

landslide area of Guihuabang 

Part 

5 

4 Dong Linfu 6 Weak deformation area in the 

landslide area of Guihuabang 

Part 

4 

5 Dong 

Zebing 

4 Weak deformation area in the 

landslide area of Guihuabang 

Part 

4 

6 Dong 

Zeping 

7 Weak deformation area in the 

landslide area of Guihuabang 

Part 

6 

7 Dong Zekui 4 Weak deformation area in the 

landslide area of Guihuabang 

Part 

4 

8 Dong Zehua 8 Weak deformation area in the 

landslide area of Guihuabang 

Part 

5 

9 Xu Qianfeng 5 Tianchi Landslide Area 5 

10 Dong 

Shicheng 

1 Tianchi Landslide Area 1 

11 Wang 

Wenzhou 

10 Tianchi Landslide Area 6 

12 Liao 

Xiuquan 

4 Tianchi Landslide Area 3 

13 Dong 

Shihua 

6 Tianchi Landslide Area 4 
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Total 73 
 

57 
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Appendix 5: Emergency Response Materials and Equipment List  

 

Serial 

Number  
 Name  Quantity Unit  

1  SUV 5  Piece 

2  Drone 1  Piece 

3  Carrying 

Equipment  

2  Piece 

4  First Aids 

Package  

5   Piece 

5   

Loudspeaker 

4  Piece  

6  Stretcher 2  Piece 

7  Mineral 

Water 

Man

y 

 Bottle 

8  walkie-talkie  10  Piece  

9  Flashlight  25  Piece 

10  Gong 2  Piece 

 

 

 


