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I. EXECUTIVE SUMMARY 
 
A. Background 
 
1. This initial environmental examination (IEE) was prepared for the proposed Ningxia 
Liupanshan Poverty Reduction Rural Road Development Project in the People’s Republic of 
China (PRC). The proposed project has been classified by the Asian Development Bank (ADB) 
as environment category B. This report was prepared based on available information in seven 
environmental impact reports (EIR), 14 environmental impact tables (EIT), one environmental 
impact registration form (EIRF), 12 feasibility study reports and 12 construction scheme reports 
prepared for the proposed project roads by local environment and local design institutes (LDI); as 
well as site reconnaissance by the project preparation technical assistance (PPTA) consultant. 
 
2. The Ningxia Hui Autonomous Region (NHAR) has been designated as one of 11 high-poverty 
areas in rural PRC. Hui minorities make up 59% of the NHAR population. The Liupanshan area is 
one of 14 non-administrative high-poverty areas targeted by government programs for poverty 
reduction and development policies. It is one of the poorest areas of the PRC with 38% of the 
population under the national poverty line of CNY2,300 of per capita annual income. One of the 
strategies for poverty reduction is the provision of asphalt (concrete) paved rural roads to improve 
public transport, quality of road service, and ability for disaster prevention and poverty reduction. 
 
3. The proposed project is located in the Liupanshan area in southern NHAR. Liupanshan is a 
mountain range with altitude up to 3,000 meters (m) in western PRC, extending over 200 
kilometers (km) across Shaanxi Province, Gansu Province, and NHAR. The Liupanshan area in 
southern NHAR covers seven project counties (Yuanzhou, Xiji, Jingyuan, Longde, Pengyang, 
Tongxin, and Haiyuan)1, with altitudes ranging from 409 m to 1,694 m. The counties have 592 
poor villages and a poor population of 424,522.2 NHAR’s Thirteenth Five-Year Plan (FYP) for 
poverty reduction sets the target of bringing these out of poverty by the end of 2018. The 
Thirteenth FYP and road network master plans for these counties all stress the importance of 
rural road development in poverty reduction, with concentrated efforts in the provision of 
transportation infrastructure in poor and rural areas. 
 
4. The proposed project is also aligned with ADB’s Sustainable Transport Initiative and 
commitment to scale up road safety. ADB’s Road Safety Action Plan (April 2012)3 states that 
ADB will proactively identify opportunities for improving and scaling up road safety, mainstream 
and strengthen road safety components in ADB-financed projects, and eventually introduce 
standalone road safety interventions. 
 
B. Project Design 
 

5. The proposed intervention will be aligned with the government’s stated impact of reduced 
poverty and increased quality of life in the Liupanshan area. The outcome will be improved rural 
transport network in the Liupanshan area particularly in poor areas. The outputs will be (i) priority 
rural roads improved including approximately 267 km of seven rural trunk roads and 168 km of 
21 rural feeder roads, (ii) rural road safety and sustainability enhanced, and (iii) impact 

                                                
1
 The seven counties comprise Yuanzhou, Tongxin, Xiji, Longde, Jingyuan, Pengyang, and Haiyuan counties. 

Yuanzhou is sometimes referred to as a district, but Yuanzhou and the other counties are referred to as "the 
counties" in this document. 

2
 The national official poverty line used for rural poverty estimation is CNY2,300 per capita per year. 

3
 Available http://www.adb.org/publications/road-safety-action-plan-overview 
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evaluation is conducted and project implementation capacity improved. All are existing roads. 
Improvements will involve rehabilitation of the existing alignments without widening, rehabilitation 
and widening of existing alignments to accommodate traffic increase, and construction of new 
road sections to improve road gradients and turning radii for safety reasons. 
 
6. Climate Change Adaptation. A  climate risk and vulnerability analysis has been carried out 
for the project. The study indicates that the key climate change impacts on the project roads in 
the Liupanshan area would be extreme rainfall events causing flooding, landslide and debris flow. 
Adaptation measures recommended included adequate engineering design of road pavement, 
drainage systems and slope stabilization, as well as soft measures such as institutional and 
capacity development and raising awareness of benefits of more integrated approaches to 
managing flood risks, and more regular maintenance of the road drainage systems. The key 
climate vulnerable components will be subject to further analysis during the detailed design to 
ensure they take account of projected increases in flood.  A specific project assurance has been 
included requiring the detailed deisgn to take account of identified climate risks.  
 
C. Project Benefits 
 
7. Improving the seven rural trunk roads will benefit 63 administrative villages (42 are poor) 
and 126 natural villages. Improving the 21 rural feeder roads will improve connections and 
accessibility among 47 administrative villages (41 are poor) and 111 natural villages4. These will 
directly benefit a population of 224,127, with 116,541 (52%) of the beneficiaries being poor. 
 
8. The improvement of county and township roads will have benefits on the overall efficiency of 
the road network and thereby reduce transport costs through shorter travel time, reduced vehicle 
operating costs, and reduced exhaust emissions from road traffic. This will contribute to poverty 
reduction. One of the strongest benefits from improvements of village roads is the access to social 
services, e.g., improved access to health services. Children travel more conveniently and faster to 
school, banking services are more easily accessible, and fire brigades are able to reach the village. 
Providing direct access to rural farmsteads and fields generates new opportunities for the farmers 
to (i) shift to higher value or heavy crops due to better road conditions and shorter travel time, (ii) 
increase production, (iii) market directly or to traders. This provides a direct benefit by increasing 
farm gate prices and incomes. All-year access is delivered through roads connecting the natural 
villages to the surfaced road network. 
 
9. The project will improve rural road safety and will support improvements to rural road 
maintenance coverage and capacities to improve the sustainability of the rural road network. 
 
D. Project Impacts and Mitigation Measures 
 
10. Air Quality and Noise. There are scattered village communities along the proposed roads, 
including households, schools, health clinics, and mosques which may be sensitive to air and 
noise pollution. Dust and noise during the construction stage will need to be mitigated to reduce 
potential impacts to these sensitive receptors. Night time (from 22:00 to 06:00 hour) construction 
may be needed from time to time on existing roads to avoid day time traffic congestion. However, 
night time construction will be kept to a minimum and nearby communities will be notified and 
consulted in advance. Dust and pollutant suppression and noise reduction measures during 
construction have been specified in the environmental management plan (EMP). Road works are 

                                                

4
 Natural village refers to villages with no administrative function and is used as opposed to administrative villages. 
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linear activities. Once a section of road construction is completed, construction activities move 
on and away. Construction for the rural trunk roads would take up to 2 years and for the rural 
feeder roads would take 6–10 months. However, due to harsh winter weather in NHAR, 
construction activities are confined from April to October, 7 months in a year. Construction 
impacts to sensitive receptors are therefore of short duration and temporary. 
 
11. Operational air pollutant emissions and noise from motor vehicles travelling on the project 
roads have been assessed. Air quality would comply with applicable standards. Future growth in  
traffic would induce an increase in the emission noise and air pollutants from more motor 
vehicles travelling on these roads. For sensitive receptors that could experience noise 
exceedance in the near term, double-glazed noise insulating windows will be provided. For those 
that were predicted to experience noise exceedance (all of which were during night time) in the 
long term, follow up noise monitoring will be undertaken in the future to determine whether 
mitigation with double-glazed noise insulated windows will then be needed. 
 
12. With these measures in place, potential air quality and noise impacts during construction 
and operation would be mitigated to acceptable levels. 
 
13. Water Quality. The Liupanshan area has arid weather with evaporation rates that are 
considerably higher than precipitation rates. Of the 15 bridges to be constructed for the rural 
trunk roads, 15 will cross gullies and valleys. The remaining six bridges will cross the Qingshui 
River, Hulu River, Lanni River (twice), Satai River, and Libaoba Reservoir (for irrigation). All the 
rivers are seasonal rivers belonging to either the Qingshui River system or the Wei River system, 
both are tributaries of the Yellow River. Construction of the foundations for river crossing bridges 
by bored piling could disturb river sediment and increase suspended sediment (SS) 
concentration in the rivers. Due to the already short construction duration to avoid the harsh 
winter in NHAR, bridge construction would have to take place in the wet season as well. There 
would be no river dredging during bridge construction. Water quality protection measures during 
bridge construction will include positioning sand bags or berms around bore piling locations 
when necessary to contain slurry generated during bore piling. 
 

14. Sedimentation tanks will be installed on construction sites and asphalt/concrete mixing 
stations to treat process wastewater. Septic tanks or package treatment plants will be installed 
on construction sites and construction staging areas to treat wastewater generated by the 
construction workers. 
 

15. During operation, road runoff would drain from the road drainage systems to nearby 
drainage ditches and would be evaporated due to the arid weather conditions and high 
evaporation rates and thus unlikely to pollute nearby water bodies. 
 

16. With the above mitigation measures in place, water quality will be adequately protected 
during construction and operation phases of the project road improvements. 
 
17. Biological Resources. All the project roads are existing roads. Road widening and new 
road sections will remove vegetation permanently. Based on field surveys, roadside environment 
is dominated by scattered village houses, farmland, grass patches and rock outcrops, with some 
planted tree species and has been influenced and disturbed by human activities. New road 
sections are dominated by dry land (vacant land that could be used for farming but has no 
installed irrigation facility) and other grassland (land dominated by herbaceous vegetation with 
canopy density <0.1). Vegetation within the project area of influence is dominated by herbaceous 
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species such as the Sagebush (Artemisia spp.), Dandelion (Taraxacum mongolicum), Great 
Burnet (Sanguisorba officinalis), Mongolian Thyme (Thymus mongolicus) and Needle Grass 
(Stipa bungeana); and shrubs such as the Sea-buckhorn (Hippophae rhamnoides), Common 
Jujube (Ziziphus jujube), Pea-shrub (Caragana davazamcii), and Five-stamen Tamerisk 
(Tamarix chinensis). Trees planted along the road side are mainly broadleaf deciduous Poplar 
(Populus spp.) and Weeping Willow (Salis babylonica); and a few coniferous evergreen Chinese 
Red Pine (Pinus tabuliformis) and Scots Pine (Pinus sylvestris). Fauna within the project area of 
influence is dominated by common species of reptiles such as toads, lizards and gecko; small 
mammals such as hares, field mice, gerbils and squirrels; and birds such as crows, swallows, 
sparrows and magpie. The habitats have been assessed to have low biodiversity and 
conservation value due to disturbance from human activities. Assessment within the project area 
of influence did not reveal the presence or record of protected plant and animal species. The 
proposed roads do not impact on protected areas. 
 

18. Two existing rural trunk road sections proposed for improvement in Yuanzhou District, the 
Guanting – Yuanzhou District Guyuan Road and the Wanzhang to Sanying Road, terminate near 
the boundary of the experimental zone of the Yuwushan National Nature Reserve, which was 
established in 1982 for the protection of arid grass meadow and associated species. According 
to information provided by the Yunwushan National Nature Reserve Management Bureau, the 
shortest distances to the buffer zone and core zone of the nature reserve are 0.6 km and 3 km 
respectively for the Guanting – Yuanzhou District Guyuan Road; and 0.4 km and 0.8 km 
respectively for the Wanzhang to Sanying Road. Direct impacts on the reserve are not 
anticipated, however, in the longer term future increased traffic may have some impacts. The 
Yunwushan National Nature Reserve Management Bureau provided written endors the 
improvement of the proposed sections of these two rural trunk roads, confirming that such 
improvement should not have adverse ecological impact on the nature reserve. 
 
19. One rural feeder road proposed for improvement in Yuanzhou District, the existing 4.4 km 
Caichuan – Yangjiayaoxian Road, is in close proximity to the Yunwushan National Nature 
Reserve. The road is outside the boundary of the nature reserve but is bordered by the 
experimental zone of the nature reserve on both sides. The Yunwhshan National Nature 
Reserve Management Bureau concurred in writing endorsing the improvement of this rural 
feeder road, and suggested that there should be no change in road alignment and no widening. 
Upgrading of this road will be confined to the existing alignment and the construction footprint 
would not impinge onto the nature reserve. No construction camp, staging area or spoil disposal 
site will be located within the boundary of the nature reserve. 

 
20. Ecological surveys and literature reviews undertaken during domestic environmental impact 
assessment did not reveal the presence of protected species within the project area of influence 
for the above three proposed roads.  
 

21. The EMP specifies that the construction workers are prohibited from capturing wildlife. In 
view of the existing environmental setting of the project site and the project scope with most 
activities on existing carriageway, with effective implementation of the EMP, potential impact on 
biological resources and biodiversity should be insignificant. 
 

22. Solid Waste. The key solid waste issue for this project is the disposal of excavated spoil. 
Municipal solid waste generated by the construction workers on construction sites would amount 
to less than 1.5 tonnes per month for each project road, which will be transported off site 
regularly by the local sanitation bureaus. Earth cut and fill balance after accounting for reuse by 
the project indicates that approximately 6.4 million m3 of earth material will be disposed at 20 
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spoil disposal sites for the rural trunk roads, indicative of the mountainous terrain of the project 
area requiring substantial excavation. For the rural feeder roads, at least 1.3 million m3 of earth 
material will be excavated, with 0.37 million m3 (28%) to be reused and 0.94 million m3 requiring 
disposal. The spoil disposal sites are mostly dry land and other grassland with herbaceous 
species and shrubs being the main types of vegetation. Road rehabilitation will also generate 
solid waste in the form of old asphalt paving. The EMP specifies that old asphalt paving shall be 
recycled and reused for road subgrade material to the maximum extent possible to minimize the 
need for disposal. The EMP also specifies that the spoil disposal sites need to be restored and 
revegetated after being filled up. 
 
23. Soil Erosion. The domestic environmental impact assessment (EIA) reports estimate that 
approximately 145,000 tons of soil would be eroded from the construction of the rural trunk roads 
without mitigation. Mitigation includes permanent engineering measures such as installation of 
drainage ditches, planting measures such as grass seeding of exposed areas and spoil disposal 
sites, and temporary measures such as the use of sedimentation tanks and watering. 
 
24. Land Take. New permanent land take (excluding the existing road surfaces) for the rural 
trunk roads will include approximately 281 hectares (ha) for widening and 134 ha for new road 
sections. Land types consist of dry land, other grassland, arid farmland, rural homestead, and 
bare land (land with little vegetation cover or dominated by rock and gravel). Loss of primary 
production from these habitats has been estimated in the EIRs to range from approximately 80–
170 tons/annum (t/a) for each of the seven rural trunk roads. Such loss in the context of the 
seven project counties in the Liupanshan area could be deemed as insignificant. Temporary land 
take areas (such as construction staging areas, borrow areas, spoil disposal sites, and haul 
roads) for the rural trunk roads would total approximately 208 ha, with approximately 133 ha 
(64%) for the disposal of spoil materials. The EIRs for the rural trunk roads described the current 
land use of these temporary land take areas as being dry land and other grassland. Temporary 
land take areas will be restored and revegetated upon completion of construction. 
 
25. The proposed rural trunk roads would need to acquire 405.09 ha of land and demolish –
8,305 m2 of structures. This would affect 8,638 persons from 1,966 households. For the 
proposed rural feeder roads, land acquisition and resettlement will occur in Haiyuan, Yuanzhou, 
Xiji, Pengyang, Jingyuan, and Longde counties. Land acquisition and resettlement will be in 
accordance with the PRC and ADB policies. 
 
26. Physical Cultural Resources. Assessment undertaken revealed the absence of physical 
cultural resources as defined in ADB’s Safeguard Policy Statement (SPS, 2009) within the 
footprints of the project sites. Should buried artifacts of archaeological significance be uncovered 
during construction within the project areas, construction will be stopped and immediately 
reported to the local cultural bureaus in accordance with the PRC’s Cultural Relics Protection 
Law (2002) and the Cultural Relics Protection Law Implementation Ordinance (2003). 
 
27. Greenhouse Gas Emissions. Carbon dioxide emissions from the rural trunk roads were 
estimated to total approximately 84,000 tons (t) in the long term (2033). The 21 rural feeder 
roads with average length of 8 km and average long term traffic flow of less than 400 vehicles per 
day were estimated to emit less than 10,000 t carbon dioxide in total in 2030. Carbon dioxide 
emissions from the project roads was estimated to be less than the ADB threshold of 100,000 t/a 
in the long term. 
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E. Information Disclosure, Consultation and Participation 
 
28. Public participation in the course of preparing the domestic EIRs and this IEE include 
information disclosure on local government websites and local newspaper, posting of project 
information in affected communities, and questionnaire surveys. All the participants in the 
questionnaire surveys overwhelmingly supported the project. Major environmental concerns 
expressed by the participants were related to dust and noise during the construction stage and 
traffic noise, vehicle emissions, and road safety during the operational stage. Most were of the 
view that the project will bring economic benefits to the area. 
 
F. Grievance Redress Mechanism 
 
29. This report and the EMP describe a project grievance redress mechanism (GRM) to 
document and resolve complaints from affected people. The GRM will be coordinated by the 
project management office (PMO), who will set up a complaint center with a hotline for receiving 
environmental and resettlement grievances which will be accessible to diverse members of the 
community, including more vulnerable groups such as women and youth. Multiple points of entry 
and modes of access, including face-to-face meetings, written complaints, telephone 
conversations, or e-mail will be available. 
 
G. Key EMP Implementation Responsibilities 
 
30. The NHAR government is the executing agency (EA) and has established the PMO, who on 
behalf of the EA will be responsible for the day-to-day management of the project. PMO will have 
overall responsibility for supervision of the implementation of environmental mitigation measures, 
coordinate the project level GRM, and report to ADB. PMO will appoint an environment focal 
point on its staff to supervise the effective implementation of the EMP and to coordinate the 
project level GRM. PMO will engage the technical engineering design institutes, hire the project 
management consultant (PMC), and manage the procurement process. To ensure that the 
contractors comply with the EMP provisions, the PMO will ensure that the environmental contract 
clauses listed in the EMP will be incorporated into all civil works tender documents and contracts. 
PMO will prepare annual environment monitoring reports (EMR) with assistance from the 
external environmental monitor (EEM) under the PMC service and submit the EMRs to ADB. 
 
31. The implementing agencies (IA) will consist of the seven county transport bureaus (CTB). 
The IAs will each appoint an environmental focal point on its staff to coordinate and ensure the 
implementation of the EMP. Each IA will engage an external environmental supervision engineer 
(ESE) for independent compliance monitoring of EMP implementation. The IAs will contract the 
local environmental monitoring stations (EMS) to implement environmental quality monitoring in 
accordance with the environmental monitoring program in the EMP. 
 
H. Risks and Key Assurances 
 
32. The main project risks include the low institutional capacity of the PMO, IAs, and contractors 
and their failure to implement the EMP effectively during construction and operational stages. 
These risks will be mitigated by (i) providing training in environmental management and 
monitoring, (ii) appointing qualified PMC and qualified environmental staff, (iii) following 
appropriate project implementation monitoring and mitigation arrangements, and (iv) ADB 
conducting project implementation review missions. 
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33. Key assurances cover ADB environmental safeguard requirements during project 
implementation. The EMP also includes a list of environmental contract clauses for incorporation 
into all civil works tender documents and contracts, thus making the implementation of 
environmental mitigation measures during construction legally binding for the contractors. 
 
I. Overall Conclusion 
 
34. This IEE shows that potential environmental impacts can be reduced to acceptable levels with 
appropriate mitigation. The EMP has specified mitigation measures to be implemented and 
responsible parties, and how the impacts are to be monitored during construction and operation. 
The project will have positive benefits for the poor counties in the Liupanshan mountainous area in 
southern NHAR, improving rural road conditions and safety. Populations in the seven poor 
counties will directly benefit. Rural communities will gain better access to markets, schools, health 
facilities, and county level towns and cities for employment opportunities. The project will 
contribute to improving their quality of life, facilitating socioeconomic development, and reducing 
poverty. 
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II. POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK 
 
A. Policy Framework 
 
35. Poverty Reduction. The project is located in the Liupanshan area in southern NHAR. 
NHAR has been designated as one of 11 high-poverty areas under the Outline of Poverty 
Alleviation and Development Strategy in Rural Areas of China (2011–2020).5 The Liupanshan 
area is one of 14 non-administrative high-poverty areas targeted by government programs for 
poverty reduction and development policies. It comprises 7 of NHAR’s 21 counties, and its 
population of 2.39 million is just over one third of NHAR’s total population. It is one of the poorest 
areas of the PRC with 38% of the population under the national poverty line of CNY2,300 of 
annual income per capita. Hui minorities make up 59% of the population in NHAR. One of the 
strategies described in the Outline is the provision of asphalt (concrete) paved rural roads in poor 
areas to improve public transport, quality of road service, and ability for disaster prevention and 
poverty reduction. 
 
36. NHAR’s Thirteenth FYP for Poverty Reduction sets the target of bringing nine poor counties 
out of poverty by the end of 2018. The target years for the seven counties where the proposed 
rural roads are located are end of 2017 for Pengyang, Longde, and Jingyuan; and end of 2018 
for Tongxin, Yuanzhou, Xiji, and Haiyuan. In these seven counties, there are 424,522 poor 
people and 592 poor villages. The plan targets to drive 142,046 poor people and 206 poor 
villages out of poverty by 2016, 142,035 poor people and 251 poor villages by 2017, and 140,441 
poor people and 135 poor villages by 2018, respectively. 
 
37. Thirteenth Five-Year Plans and Road Network Master Plans. These plans for Yuanzhou, 
Xiji, Longde, Pengyang, Tongxi, Haiyuan, and Jingyuan all stress the importance of rural road 
development in poverty reduction, with concentrated efforts in the provision of transportation 
infrastructure in poor and rural areas. 
 
B. Legal and Administrative Framework 
 
38. The administrative framework for EIA in the PRC consists of national, provincial, and local 
(city and county) environmental protection authorities. The national authority is the Ministry of 
Environmental Protection (MEP), which promulgates laws, regulations, administrative decrees, 
technical guidelines, and environmental quality and emission standards on EIA and pollution 
prevention and control. At the provincial level are the Environmental Protection Department 
(EPD), acting as the gatekeeper for EIA and pollution prevention and control in the province. 
They often delegated the authority by MEP to approve EIA reports for development planning and 
construction projects in the provinces, except those with national interest and those that cross 
provincial boundaries that would need MEP approval. The local (city or county level) 
environmental protection bureaus (EPB) enforce environmental laws and conduct environmental 
monitoring within city or county limits. Local EPBs could be delegated the authority to approve 
EIA reports by the provincial EPDs. 
 
39. EPD and EPBs are supported by EMS which are the qualified entities to carry out 
environmental monitoring.6 The PRC has a qualification and registration system for EIA and only 

                                                
5
 Government of the People’s Republic of China, Ministry of the State Council Leading Group Office of Poverty 

Alleviation and Development. 2011. Outline of Poverty Alleviation and Development Strategy in Rural Areas of 
China (2011–2020). Beijing. 

6
 In this report, “environmental monitoring” refers to the activity of collecting environmental data either through in-situ 

measurements or through sampling followed by laboratory testing of samples. 
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qualified and registered institutes and individuals are allowed to undertake EIA. Under the 
recently issued Management Measures for the Qualification of Environmental Impact 
Assessment for Construction Projects (MEP decree [2015] No. 36), qualified institutes for 
conducting EIAs for construction projects in the PRC can no longer be a subsidiary of an 
environmental authority responsible for approving domestic environmental impact reports or 
tables as of 1 November 2015. 
 
C. Laws, Regulations, Guidelines, and Standards 
 
40. PRC Requirements. Table 1 lists the PRC’s environmental laws, regulations, decrees, 
guidelines, and standards relevant to this project. These comprehensive requirements cover 
environmental protection and impact assessment; pollution prevention and control on air, noise, 
water, ecology and solid waste; and are supported by technical guidelines and standards for 
assessing atmospheric, noise, water, and ecological impacts. 
 

Table 1: Relevant PRC Laws, Regulations, Decrees, Guidelines, and Standards 
Laws 

1 Water Pollution Prevention and Control Law, 1984 (amended in 2008) 中华人民共和国水污染防治法 2008修  
2 Wild Animal Protection Law, 1988 (amended in 2004) 中華人民共和國 生動物保護法 2004修  
3 Environmental Protection Law, 1989 (amended in 2014) 中华人民共和国 境保 法 2014修  
4 Soil and Water Conservation Law, 1991 (amended in 2010) 中华人民共和国水土保持法 2010修  
5 Labor Law, 1994 中华人民共和国劳动法 1994 
6 Solid Waste Pollution Prevention and Control Law, 1995 (amended in 2004) 中华人民共和国固体废物污染防治法 2004修  
7 Environmental Noise Pollution Prevention and Control Law, 1996 中华人民共和国 境噪声污染防治法 1996 
8 Atmospheric Pollution Prevention and Control Law, 2000 (amended in 2015) 中华人民共和国大气污染防治法 2015修  
9 Occupational Disease Prevention and Control Law, 2001 中华人民共和国职业病防治法 2001 
10 Water Law, 2002 中华人民共和国水法 2002 
11 Environmental Impact Assessment Law, 2002 中华人民共和国 境影响评价法 2002 
12 Cultural Relics Protection Law, 2002 中华人民共和国文物保 法 2002 

Regulations 

13 Natural Reserve Ordinance, 1994 中华人民共和国自然保 区条例 1994 
14 Wild Plant Protection Ordinance 1996 中华人民共和国 生 物保 条例 1996 
15 Construction Project Environmental Protection Management Ordinance, 1998 中华人民共和国建设项目 境保 管理条例 1998 
16 Dangerous Chemicals Safe Management Ordinance, 2002 (amended in 2011) 中华人民共和国 险化学品安全管理条例 2011 
17 Cultural Relics Protection Law Implementation Ordinance, 2003 中华人民共和国文物保 法实施条例 2003 
18 Plan Environmental Impact Assessment Ordinance, 2009 中华人民共和国规划 境影响评价条例 2009 
19 Highway Safety Protection Ordinance, 2011 中华人民共和国公路安全保 条例 2011 

Decrees and Announcements 

20 Circular on Strengthening the Management of Environmental Impact Assessment for Construction Projects Financed by 
International Financial Organizations, (MEP Announcement [1993] No.324) 关于 强 国 金融机构提供资金的建设项目的 境

影响评估管理的通知 发[1993]324号 

21 Management Measures for Inspection and Acceptance of Environmental Protection at Construction Project Completion (MEP 
Decree [2001] No. 13 and 2010 Amendment) 建设项目竣工 境保 验收管理 法 令[2001]13号；2010修改 

22 Environmental Protection Management Measures for Transportation Construction Projects (Ministry of Transport [2003] No. 5) 交
通建设项目 境保 管理 法 交通部令 [2003]5号 

23 Notice on Problems related to Environmental Noise in Environmental Impact Assessment for Highways, Rail (including Light Rail) 
Construction Projects (MEP Announcement [2003] No. 94) 关于公路、铁路 含轻轨 等建设项目 境影响评价中 境噪声有关

问 的通知 发[2003]94号 

24 Announcement on Launch of Environmental Supervision for Transport Project (Ministry of Transport and MEP Announcement 
[2004] No. 314) 关于开展交通工程 境监理工作的通知 交 发[2004]314号 

25 Specifications on the Management of Urban Construction and Demolition Waste (Ministry of Construction Decree [2005] No. 139) 
城 建筑 圾管理规定 建设部令[2005]139号 

26 Notice on Strengthening Environmental Impact Assessment for Highway Planning and Construction (MEP Announcement [2007] 
No. 184) 关于 强公路规划和建设 境影响评价工作的通知 发[2007]184号 

27 Management Procedures for the Supervision, Inspection and Environmental Acceptance of Construction Projects under the “Three 
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Simultaneities” (on trial) (MEP Announcement [2009] No. 150) 境保 部建设项目“三 时”监督检查和竣工 保验收管理规程

试行 的通知 发[2009]150号 

28 Technical Policy on Prevention and Control of Road Traffic Noise (MEP Announcement [2010] No. 7) 地面交通噪声污染防治技术
策 发[2010]7号 

29 Management Measures for Operation of the Environmental Complaint Hotline (MEP Decree [2010] No. 15) 保举 热线工作管

理 法 令[2010]15号 

30 Opinion from the State Council on Important Tasks for Strengthening Environmental Protection (State Council Announcement 
[2011] No. 35 国 院关于 强 境保 点工作的意 国发[2011]35号 

31 Measures for Environmental Supervision (MEP Decree [2012] No. 21) 境监察 法 境保 部令[2012]21号 

32 Requirement for Preparation of Environmental Impact Report Summary (MEP Announcement [2012] No. 51) 建设项目 境影响

告书简本编制要求 告[2012]51号 

33 Announcement on Stepping Up the Strengthening of Environmental Impact Assessment Management for Prevention of 
Environmental Risk (MEP Announcement [2012] No. 77 关于进一步 强 境影响评价管理防范 境风险的通知 发[2012]77号 

34 Atmospheric Pollution Prevention and Control Action Plan (State Council Announcement [2013] No. 37) 大气污染防治行动 划

国发 2013 37号 

35 Policy on Integrated Techniques for Air Pollution Prevention and Control of Small Particulates (MEP Announcement [2013] No. 59) 
境空气细 粒物污染综合防治技术 策 发[2013]59号 

36 Guideline on Government Information Disclosure of Construction Project Environmental Impact Assessment (on trial) (MEP 
Announcement [2013] No. 103) 建设项目 境影响评价 府信息公开指南 [2013]103号 

37 Key Techniques in Environmental Impact Assessment of Road Network Plan (on trial) (MEP Announcement [2014] No. 102) 公路
网规划 境影响评价技术要点 试行 [2014]102号 

38 Directory for the Management of Construction Project Environmental Impact Assessment Categorization (MEP Decree [2015] No. 
33) 建设项目 境影响评价分类管理 录 令[2015]33号 

39 Measures for Public Participation in Environmental Protection (MEP Decree [2015] No. 35) 境保 公众参与 法 令[2015]35

号 

40 Management Measures for Environmental Impact Post Assessment of Construction Projects (on trial) (MEP decree [2015] No. 37) 

建设项目 境影响 评价管理 法 试行 令[2015]37号 

Guidelines 

41 HJ 2.1-2011 Technical Guidelines for Environmental Impact Assessment – General Program 境影响评价技术导则 总纲  

42 HJ 2.2-2008 Guidelines for Environmental Impact Assessment – Atmospheric Environment 境影响评价技术导则  大气 境  

43 HJ/T 2.3-93 Technical Guidelines for Environmental Impact Assessment – Surface Water Environment 境影响评价技术导则  地
面水 境  

44 HJ 2.4-2009 Technical Guidelines for Noise Impact Assessment 境影响评价技术导则  声 境  

45 HJ 19-2011 Technical Guidelines for Environmental Impact Assessment – Ecological Impact 境影响评价技术导则  生态影响  

46 HJ 130-2014 Technical Guidelines for Plan Environmental Impact Assessment - General Principles 规划 境影响评价技术导则 总

纲  

47 HJ/T 180-2005 Method for Estimation of Air Pollution from Vehicular Emission in Urban Area 城 机动车排 空气污染测算方法  

48 HJ 192-2015 Technical Criterion for Ecosystem Status Evaluation 生态 境状况评价技术规范  

49 HJ/T 298-2007 Technical Specifications on Identification for Hazardous Waste 险废物鉴别技术规范  

50 HJ/T 393-2007 Technical Specifications for Urban Fugitive Dust Pollution Prevention and Control 防治城 扬尘污染技术规范  

51 HJ 552-2010 Technical Guidelines for Environmental Protection in Highway Projects for Check and Accept of Completed 
Construction Project 建设项目竣工 境保 验收技术规范 公路  

52 HJ 610-2011 Technical Guidelines for Environmental Impact Assessment – Groundwater Environment 境影响评价技术导则 地

下水 境  

53 HJ 616-2011 Guidelines for Technical Review of Environmental Impact Assessment on Construction Projects 建设项目 境影响技

术评估导则  

54 HJ 623-2011 Standard for the Assessment of Regional Biodiversity 区域生物多样性评价标准  

55 HJ 630-2011 Technical Guideline on Environmental Monitoring Quality Management 境监测 管理技术导则  

56 HJ 663-2013 Technical Regulation for Ambient Air Quality Assessment (on trial) 境空气 评价技术规范 试行  

57 HJ 664-2013 Technical Regulation for Selection of Ambient Air Quality Monitoring Stations (on trial) 境空气 监测点位 设

技术规范 试行  

58 HJ 710.1-2014 Technical Guidelines on Biodiversity Monitoring - Terrestrial Vascular Plants 生物多样性 测技术导则- 生维管

物  

59 HJ 710.2-2014 Technical Guidelines on Biodiversity Monitoring - Lichens and Bryophytes 生物多样性 测技术导则-地衣和苔藓  

60 HJ 710.3-2014 Technical Guidelines on Biodiversity Monitoring - Terrestrial Mammals 生物多样性 测技术导则- 生哺乳动物  

61 HJ 710.4-2014 Technical Guidelines on Biodiversity Monitoring - Birds 生物多样性 测技术导则-鸟类  

62 HJ 710.5-2014 Technical Guidelines on Biodiversity Monitoring - Reptiles 生物多样性 测技术导则-爬行动物  

63 HJ 710.6-2014 Technical Guidelines on Biodiversity Monitoring - Amphibians 生物多样性 测技术导则-两栖动物  
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64 HJ 710.7-2014 Technical Guidelines on Biodiversity Monitoring - Inland Water Fish 生物多样性 测技术导则-内 水域鱼类  

65 HJ 710.8-2014 Technical Guidelines on Biodiversity Monitoring - Freshwater Benthic Macroinvertebrates 生物多样性 测技术导则

-淡水底栖大型无脊 动物  

66 HJ 710.9-2014 Technical Guidelines on Biodiversity Monitoring - Butterflies 生物多样性 测技术导则-蝴蝶  

67 HJ 2025-2012 Technical Specifications for Collection, Storage, Transportation of Hazardous Waste 险废物收集、贮存、运输技

术规范  

68 JG/J 146-2004 Environmental and Hygiene Standards for Construction Sites 建筑施工 场 境与卫生标准  

69 JT 3130-88 Specifications for Transport of Dangerous Goods by Motor Vehicles 汽车 险 物运输规则  

70 JT/G B03-2006 Specifications for Environmental Impact Assessment of Highways 公路建设项目 境影响评价规范  

71 JT/G B04-2010 Specifications for Environmental Protection Design of Highways 公路 境保 设 规范  

72 Specifications for Soil and Water Conservation in Highway Construction Projects (Ministry of Water Resource and Ministry of 

Transport [2001]) 公路建设项目水土保持工作规定 水利部、交通部 2001 

73 Technical Guidelines for Environmental Impact Assessment - Public Participation (public comment version), (January 2011) 境

影响评价技术导则 公众参与  (征求意 稿)2011 

Standards 

74 GB 3095-2012 Ambient Air Quality Standards 境空气 标准  

75 GB 3096-2008 Environmental Quality Standard for Noise 声 境 标准  

76 GB 3838-2002 Environmental Quality Standards for Surface Water 地表水 境 标准  

77 GB 5085.6-2007 Identification Standards for Hazardous Waste – Identification for Toxic Substance Content 险废物鉴别标准 毒
性物 含 鉴别  

78 GB 8978-1996 Integrated Wastewater Discharge Standard 污水综合排 标准  

79 GB 10070-88 Standard of Environmental Vibration in Urban Area 城 区域 境振动标准  

80 GB 12523-2011 Emission Standard of Environmental Noise for Boundary of Construction Site 建筑施工场界 境噪声排 标准  

81 GB/T 14529-93 Principle for Categories and Grades of Nature Reserves 自然保 区类型与级别划分原则  

82 GB 14554-93 Emission Standards for Odor Pollutants 恶臭污染物排 标准  

83 GB 14621-2011 Limits and Measurement Methods for Exhaust Pollutants from Motorcycles and Mopeds under Two-speed Idle 
Conditions 摩托车和轻便摩托车排气污染物排 限值及测 方法 双怠速法  

84 GB 14762-2008 Limits and Measurement Method for Exhaust Pollutants from Gasoline Engines of Heavy-duty Vehicles (III, IV) 
型车用汽油发动机与汽车排气污染物排 限值及测 方法 中国 III、IV阶段  

85 GB/T 14848-93 Quality Standard for Ground Water 地下水 标准  

86 GB/T 15190-2014 Technical Specifications for Regionalizing Environmental Noise Function 声 境 能区划分技术规范  

87 GB 15618-1995 Environmental Quality Standard for Soils 土壤 境 标准  

88 GB 16297-1996 Air Pollutant Integrated Emission Standards 大气污染物综合排 标准  

89 GB 17691-2005 Limits and Measurement Methods for Exhaust Pollutants from Compression Ignition and Gas Fueled Positive 
Ignition Engines of Vehicles (III, IV, V) 车用压燃式、气体燃料点燃式发动机与汽车排气污染物排 限值及测 方法 中国 、 、

阶段  

90 GB 18352.5-2013 Limits and Measurement Methods for Emissions from Light-duty Vehicles (CHINA 5) 轻型汽车污染物排 限值

及测 方法 中国第五阶段  

91 GB 18597-2001 Standard for Pollution Control on Hazardous Waste Storage 险废物贮存污染控制标准  

92 GB 20891-2007 Limits and Measurement Methods for Exhaust Pollutants from Diesel Engines of Non-road Mobile Machinery (I, II) 
非道路移动机械用 油机排气污染物排 限值及测 方法  

93 GB 20951-2007 Emission Standard of Air Pollutant for Gasoline Transport 汽油运输大气污染物排 标准  

94 GB 22337-2008 Emission Standard for Community Noise 社会生活 境噪声排 标准  

95 GB 26133-2010 Limits and Measurement Methods for Exhaust Pollutants from Small Spark ignition Engines of Non-road Mobile 
Machinery (I, II) 非道路移动机械用小型点燃式发动机排气污染物排 限值与测 方法 中国第一、二阶段  

96 GB 50118-2010 Design Specifications for Noise Insulation of Buildings for Civil Use 民用建筑隔声设 规范  

 
41. Environmental Protection. The most far-reaching law on pollution prevention and control is 
the Environmental Protection Law (EPL) (1989, amended in 2014). When promulgated in 1989, it 
set out key principles for the nation’s pollution control system, including the policy known as the 

http://kjs.mep.gov.cn/hjbhbz/bzwb/dqhjbh/dqydywrwpfbz/200804/t20080415_121178.htm
http://kjs.mep.gov.cn/hjbhbz/bzwb/dqhjbh/dqydywrwpfbz/200701/t20070101_67495.htm
http://kjs.mep.gov.cn/hjbhbz/bzwb/dqhjbh/dqydywrwpfbz/200701/t20070101_67495.htm
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“Three Simultaneities,7” the application of pollution levy, and requirements for EIA. The EPL was 
amended in 2014 and the amended EPL took effect on 1 January 2015. The implementation of 
“Three Simultaneities” was further strengthened by the decree on its management procedures 
(Table 1, items 21 and 27) and the Construction Project Environmental Protection Management 
Ordinance (item 15). 
 
42. Public Participation and Environmental Information Disclosure provisions are among 
the most significant changes introduced in the amended EPL, further supported by the decrees 
on the preparation of EIA summaries for the purpose of public disclosure (item 32), information 
disclosure on construction project EIAs by government (item 36), method for public participation 
in environmental protection (item 39), and technical guidelines (for comment) for public 
participation in EIAs (item 72). 
 
43. The amended EPL further defines enforcement and supervision responsibilities of all levels 
of environmental protection authorities, imposes stricter obligations and more severe penalties 
on enterprises and construction units regarding pollution prevention and control, and allows for 
environmental public interest litigation including through nongovernment organizations. The 
procedures and requirements for the technical review of EIA reports by authorities have been 
specified (item #53). Environmental supervision, inspection, and enforcement on design, 
installation, and operation of project-specific environmental protection and control measures are 
regulated under the “Three Simultaneities” (items 3, 16, 21, 24, and 27). 
 
44. For grievance redress, a hotline number 12369 has been established at each level of 
environmental protection authority throughout the nation since March 2011 for receiving and 
resolving environmental complaints in accordance with the Management Measures for Operation 
of the Environmental Complaint Hotline (MEP Decree [2010] No. 15] (item 29). 
 
45. The EPL also provides protection for community health, with protection of occupational 
health and safety provided by the Labor Law (1994) (item #5), the Occupational Disease 
Prevention and Control Law (2001) (item #9), the Dangerous Chemicals Safe Management 
Ordinance (2002, amended in 2011) (item #16), and environmental and hygiene standards for 
construction sites (item #68). 
 
46. Environmental Impact Assessment. EIA is governed by the Environmental Impact 
Assessment Law (2002) (item #11), covering EIAs for (i) plans (such as new development areas 
and new industrial parks) and strategic studies which could also be deemed as strategic 
environmental assessments (SEAs), and (ii) construction projects. This was followed by the 
promulgation of two regulations: the Construction Project Environmental Protection Management 
Ordinance (1998) (item #15) and the Plan Environmental Impact Assessment Ordinance (2009) 
(item #18). Both require early screening and environmental categorization. 
 
47. A recent MEP decree, the Directory for the Management of Construction Project 
Environmental Impact Assessment Categorization (MEP Decree [2015] No. 33) (item #38), 
classifies EIAs for construction projects into three categories with different reporting requirements, 
based on the “significance” of potential environmental impact due to the project and the 
environmental sensitivity of the project site as described in this directory. An EIR is required for 
construction projects with potential significant environmental impacts. An EIT is required for 
construction projects with less significant environmental impacts. An EIRF is required for 

                                                
7
 The “Three Simultaneities Policy” requires the design, construction, and operation of pollution control and treatment 

facilities to occur simultaneously with the project design, construction, and operation. 



13 

 

 

 

construction projects with the least significant environmental impacts. Item 123 in the Decree 
specifies the EIA requirements for road projects. It states that EIRs are required for road projects 
involving (i) new construction and expansion of highways that are Class III and above, (ii) 
standalone tunnels of one km and above in length involving environmentally sensitive areas, and 
(iii) main bridges and stand-alone bridges of 1 km and above in length involving environmentally 
sensitive areas. All other road projects except road maintenance and ancillary facilities would 
require an EIT. Road maintenance and ancillary facilities would require an EIRF. Environmentally 
sensitive areas, as defined in the Decree, include nature reserves and protected areas; scenic 
areas; world cultural and natural heritage sites; drinking water source protection zones; basic 
farmland and grassland; forest parks; geological parks; important wetland; natural woodland; 
critical habitats for endangered plant and animal species; important aquatic spawning, nursery, 
wintering and migration grounds; regions suffering from water resource shortage; serious soil 
erosion areas; desertification protection areas; eutrophic water bodies; inhabited areas with major 
residential, health care, scientific research, and administration functions; cultural heritage 
protection sites; and protection areas with historical, cultural, scientific, and ethnic values. 
 
48. Table 2 shows domestic environmental assessment reporting and approval for this project. 
Seven EIRs, one for each of the rural trunk roads, were prepared by two environmental institutes. 
The approval authorities for these EIRs are the respective city or county EPBs. For the rural 
feeder roads, 11 EITs were prepared for 21 roads by two environmental institutes. The approval 
authorities for these EITs are the respective county EPBs. This IEE is prepared based on 
information provided in these documents, as well as the feasibility study reports (FSRs) for the 
rural trunk roads and FSRs and construction scheme reports for the rural feeder roads. 
 

Table 2: Domestic Environmental Assessment Reporting for the Proposed Project 
 

Name of Road 
Administrative 

Area 
Report Category Preparer Approval Authority Approval Date 

Rural Trunk Roads 

1.      Guanting–Yuanzhou District 

Guyuan Road 
Yuanzhou District EIR 

Ningxia Petrochemical Environmental 

Science Research Institute 
Guyuan City EPB 2016.06.17 

2.      Wanzhang–Sanying Road Yuanzhou District EIR 
Guangxi Traffic Science Research 

Institute 
Guyuan City EPB 2016.06.23 

3.      Jiangtai–Xitan–Pingfeng Road Xiji County EIR 
Ningxia Petrochemical Environmental 

Science Research Institute 
Guyuan City EPB 2016.06.17 

4.      Wangtuan–Yuwang Road Tongxin County EIR 
Ningxia Petrochemical Environmental 

Science Research Institute 
Wuzhong City EPB 2016.06.08 

5.      Mengyuan Chunshucha–

Chengyang Yangping Road 
Pengyang County EIR 

Guangxi Traffic Science Research 

Institute 

Pemgyang County 

EPB 
2016.06.21 

6.      Zhengqi–Jiucai–Sikouzi Road Haiyuan County EIR 
Ningxia Petrochemical Environmental 

Science Research Institute 
Zhongwei City EPB 2016.05.20 
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Name of Road 
Administrative 

Area 
Report Category Preparer Approval Authority Approval Date 

7.      Shatang (Huanghua County)–

Gaodian Road 
Jingyuan County EIR 

Guangxi Traffic Science Research 

Institute 
Jingyuan County EPB 2016.06.03 

Rural Feeder Roads 

1.      Hongzhuang–Dadian–

Shahexian Road 
Yuanzhou District EIT 

  

Ningxia Zhicheng Safety and 

Environmental Technology 

Development Co. Ltd. 

Yuanzhou District EPB 

2016.02.27 

2.      Ligou–Xiaojiashengou Road Yuanzhou District 

3.      Guhu Road–Qiaowa–Miaotai 

Road 
Yuanzhou District EIT 

  

  

  

2016.01.10 4.      Ke Village–Feng Village Road Yuanzhou District 

5.      Licha–Dongjia Village Road Yuanzhou District 

6.      Caichuan–Yangjiayaoxian Road Yuanzhou District 

7.      Wangping–Lizhang Road Xiji County 

EIT 
Ningxia Environmental Research 

Institute 
Xiji County EPB 2016.02.28 

8.      Daying–Ya’erpo Road Xiji County 

9.      Mawan–Caonao Road Xiji County 

10.   Bataijiao–Quancha Road Xiji County 

11.   Nanchuan–Lujiagou Road Xiji County 

12.   Tongfu Village–Shanghewan 

Village Road 
Tongxin County EIT 

Ningxia Zhicheng Safety and 

Environmental Technology 

Development Co. Ltd. 

Tongxin County EPB 

2016.03.30 

13.   Majiajing–Suocha Road Tongxin County EIT 2016.03.30 

14.   Tongyu Road–Lijiagangzi–

Liushubaozi Road 
Tongxin County EIT 2016.06.03 

15.   Xiachen Road–Chen’er Village Tongxin County EIT 2016.2.16 

16.   Caomiaoxinwa–Caochuan Road Pengyang County 

EIT 

Ningxia Zhicheng Safety and 

Environmental Technology 

Development Co. Ltd. 

Pengyang County EPB 2016.02.29 
17.   Xiaochadiaocha–Qigeshan Road Pengyang County 

18.   Xi’an–Zhangwan Road Haiyuan County 

EIT 

Ningxia Zhicheng Safety and 

Environmental Technology 

Development Co. Ltd. 

Haiyuan County EPB 2015.12.22 
19.   Xiangtong–Huitiaogou Road Haiyuan County 

20.   Dongxia–Digou Road Jingyuan County EIT Ningxia Zhicheng Safety and 

Environmental Technology 

Jingyuan County EPB Pending 
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Name of Road 
Administrative 

Area 
Report Category Preparer Approval Authority Approval Date 

Development Co. Ltd. 

21.   Zhangtian–Jinglin–Yangchuan 

Road 
Longde County EIT In preparation Longde County EPB Pending 

EIR = environmental impact report, EIT = environmental impact table, EPB = Environmental Protection Bureau. 

Source: EIRs and EITs 

 

49. Follow-Up Actions on Environmental Impact Assessment. In 2015, MEP issued a decree, 
Management Measures for Environmental Impact Post Assessment of Construction Projects (MEP 
decree [2015] No. 37) (item #40) to have, on a trial basis and effective 1 January 2016, follow-up 
actions between 3 to 5 years after commencement of project operation. Such actions would 
include environmental monitoring and impact assessment to verify the effectiveness of 
environmental protection measures and to undertake any corrective actions that might be needed. 
The decree also specifies that the institute that does the original impact assessment for the project 
cannot undertake environmental impact post assessment for the same project. 
 
50. Guidelines and Standards. MEP has issued a series of technical guidelines for preparing 
EIAs. These include impact assessment guidelines on general EIA program and principles (items 
#41 and #46), atmospheric environment (item #42) and ambient air quality (item #56), noise 
(item #44), surface water (item #43), ground water (item #52), ecology (items #45 and #48) and 
regional biodiversity (item #54), biodiversity monitoring of various biota (items #58 to #66), 
quality management on environmental monitoring (item #55), and public participation (item #72). 
Standards issued by MEP generally consist of environmental quality (ambient) standards 
(applicable to the receiving end) and emission standards (applicable to the pollution source). The 
former includes standards for ambient air quality (item #74), noise (item #75) and vibration (item 
#79), surface water (item #76), groundwater (item #85), soil (item #87), etc. The latter includes 
standards for integrated wastewater discharge (item #78), construction noise (item #80) and 
community noise (item #94), odor (#82) and air pollutants (#88), etc. 
 
51. Legal Requirements Specific to Road Projects. Regulations and decrees listed in Table 1 
that are specific to road projects include item #19 on highway safety, item #22 on environmental 
protection management measures, items #23 and #28 on road traffic noise, item #24 on 
environmental supervision for transport projects, and items #26 and #28 on EIA for highway and 
road network planning and construction. Technical guidelines specific to road projects include 
those for EIA (item #70), environmental protection design (item #71), soil and water conservation 
during construction (item #72), project acceptance inspection and approval (item #51), 
estimation of vehicular emissions (item #47), and transport of hazardous waste (item #67) and 
dangerous goods (item #69). Besides the design standard for building noise insulation (item #96), 
standards specific to road projects are mostly emission standards for various types of vehicles 
(such as items #83, #84, #89, #90, #95). 
 
52. ADB Environmental Safeguard Requirements. The proposed project is classified as 
category B for environment as it is considered unlikely to have significant adverse environmental 
impacts that are irreversible, diverse, or unprecedented. This project therefore requires the 
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preparation of an IEE report which includes an EMP. ADB’s SPS 2009 requires a number of 
considerations that are over and above the domestic EIR or EIT requirements. These include, 
among others, (i) project risks and respective mitigation measures and project assurances; (ii) 
project-level GRM; (iii) definition of the project area of influence; (iv) consideration of physical 
cultural resources; (v) climate change mitigation and adaptation; (vi) occupational and 
community health and safety requirements; (vii) economic displacement that is not part of land 
acquisition; (viii) consideration of biodiversity conservation and natural resources management 
requirements; (ix) provision of justification if local environmental quality standards are used; (x) 
meaningful consultation and participation; and (xi) implementation schedule and (measurable) 
performance indicators in the EMP. 
 
53. Relevant International Agreements. The PRC is a signatory to a number of international 
agreements relevant to environment protection. Those relevant to the project, along with the 
dates of signing by the PRC, are listed in Table 3. 
 

Table 3: International Agreements with the PRC as a Signatory 

No. Name of Agreement PRC Signing Date Agreement Objective 

1 Ramsar Convention on Wetlands of 
International Importance Especially as 
Waterfowl Habitat 

1975.12.21 
To stem the progressive encroachment on and loss of wetlands now 
and in the future, recognizing the wetlands’ ecological functions and 
their economic, cultural, scientific, and recreational values 

2 Montreal Protocol on Substances 
That Deplete the Ozone Layer 

1989.01.01 
To protect the ozone layer by controlling emissions of substances that 
deplete it 

3 Convention on Biological Diversity 
1993.12.29 

To develop national strategies for the conservation and sustainable use 
of biological diversity 

4 United Nations Framework 
Convention on Climate Change 1994.03.21 

To achieve stabilization of greenhouse gas concentrations in the 
atmosphere at a low enough level to prevent dangerous anthropogenic 
interference with the climate system 

5 United Nations Convention to Combat 
Desertification in Those Countries 
Experiencing Serious Drought and/or 
Desertification 

1996.12.26 

To combat desertification and mitigate the effects of drought through 
national action programs that incorporate long-term strategies 
supported by international cooperation and partnership arrangements 

6 Kyoto Protocol to the United Nations 
Framework Convention on Climate 
Change 

2005.02.23 
To further reduce greenhouse gas emissions by enhancing the national 
programs of developed countries aimed at this goal and by 
establishing percentage reduction targets for the developed countries 

 
 
 
D. Evaluation Standards and Justification for the Use of PRC Standards 
 
54. In the PRC, ambient conditions of air, noise, and water quality in the project area determine 
the appropriate category of emissions and effluent standards for the construction and operational 
phases of built infrastructure. However, the World Bank Group (WBG) Environmental Health and 
Safety (EHS) guidelines8 (see below) are based on international best practice construction and 
operational procedures. Both the PRC standards and EHS guidelines are used in the 
assessments and the PRC standards are used for compliance checking of potential impacts from 
this project. 
 

55. Air Quality. The PRC ranks air quality into two classes according to its Ambient Air Quality 
Standard (GB 3095-2012). Class I standard applies to nature reserves, scenic areas, and 
regions requiring special protection. Class II standard applies to residential areas, mixed 
residential/commercial areas, cultural areas, industrial zones, and rural areas. The ambient air 

                                                
8
 World Bank Group. 2007. Environmental, health and safety guidelines-General EHS guidelines. Washington, DC 
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quality in the assessment area of this project has been assigned to meet GB 3095-1996 Class II 
standards. The WBG adopted the World Health Organization (WHO) standards for its EHS 
standards for air quality. 
 

56. On 10 September 2013, the State Council announced the Atmospheric Pollution Prevention 
and Control Action Plan for the PRC (State Council Announcement [2013] No. 37) (see Table 1, 
item #34). The action plan sets 2017 targets on reducing PM10 emissions in prefecture level cities 
by more than 10%; PM2.5 emissions by approximately 25%, 20% and 15% in 
Beijing-Tianjin-Hebei region, Yangtze River Delta, and Pearl River Delta respectively; and 
controlling annual average PM2.5 levels in Beijing at around 60 μg/m3. Among the 35 actions 
identified and described in the plan, the following are deemed to be relevant to this project: 
 

(i) Strengthen control of aerial sources of pollution including controlling dust pollution 
during construction; 

(ii) Strengthen control of point source pollution including traffic management and 
prioritizing public and nonmotorized modes of transportation; 

(iii) Strictly implement total emission pollution control on SO2, NOx, dust, and volatile 
organics as a pre-requisite in approving construction project EIRs; 

(iv) Optimize spatial pattern in urban and new district planning to facilitate better air 
pollutant dispersion; 

(v) Strengthen laws, regulations and standards on controlling air pollution; 
(vi) Strengthen capacities in environmental management and supervision system; 
(vii) Increase environmental regulatory enforcement; 
(viii) Implement environmental information disclosure; 
(ix) Strictly enforce accountability; 
(x) Establish monitoring warning system; 
(xi) Develop contingency plan; and 
(xii) Adopt timely contingency measures for public health protection during serious air 

pollution events. 
 

57. The WHO established air quality guideline (AQG) standards for various air quality 
parameters for the protection of public health. Yet recognizing that progressive actions are 
needed to achieve these standards and the financial and technological limitations of some 
countries, cities or localities especially in developing countries, the WHO also established interim 
targets as intermediate milestones towards achieving the AQG. 
 
58. Table 4 compares PRC’s GB 3095–2012 Ambient Air Quality Standards and the World Bank 
Group’s EHS standard which has adopted the WHO AQG. The longer averaging period such as 
1 year is more applicable to assessing impacts from multiple as well as regional sources; while 
shorter averaging periods such as 24 hours and 1 hour are more applicable to assessing 
short-term impacts from project-related activities, such as from peak hour traffic or daily or peak 
construction activities. 
 

Table 4: Comparison of PRC and WBG Ambient Air Quality Standards 

Air Quality 

Parameter 
Averaging Period 

PRC GB 3095-2012 (μg/m3) WHO/World Bank Group EHS9 (μg/m3) 

Class I Class II Interim Targets AQG 

                                                
9
 World Bank Group 2007, ibid. 
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Air Quality 

Parameter 
Averaging Period 

PRC GB 3095-2012 (μg/m3) WHO/World Bank Group EHS9 (μg/m3) 

Class I Class II Interim Targets AQG 

SO2 

1-year 20 60 n/a n/a 

24-hour 50 150 50 - 125 20 

1-hour 150 500 n/a n/a 

TSP 
1-year 80 200 n/a n/a 

24-hour 120 300 n/a n/a 

PM10 
1-year 40 70 30 - 70 20 

24-hour 50 150 75 - 150 50 

PM2.5 
1-year 15 35 15 - 35 10 

24-hr 35 75 37.5 - 75 25 

NO2 

1-year 40 40 n/a 40 

24-hour 80 80 n/a n/a 

1-hour 200 200 n/a 200 

CO 
24-hour 4,000 4,000 n/a n/a 

1-hour 10,000 10,000 n/a n/a 

Note: n/a = not available 

 

59. The following observations are made comparing PRC and WBG ambient air quality 
standards as shown in Table 3, showing that WBG interim targets are comparable to PRC’s GB 
3095–2012 Class II standards: 
 

(i) 24-hr SO2: upper limit of EHS interim target (125 μg/m3) is more stringent than GB 
Class II standard (150 μg/m3); 

(ii) 24-hour PM10: the upper limit of the EHS interim target (125 μg/m3) is the same as 
GB Class II standard; 

(iii) 24-hr PM2.5: the upper limit of the EHS interim target (75 μg/m3) is the same as GB  
Class II standard; and 

(iv) 24-hour NO2: the EHS AQG (200 μg/m3) is the same as GB Class II standard. 
 

60. Emission standards of fugitive particulate matter (such as dust) and asphalt fumes (during 
asphalt mixing and road paving) from construction sites are regulated under the PRC’s Air 
Pollutant Integrated Emission Standard (GB 16297–1996). For particulate matter, the maximum 
allowable emission concentration is 120 mg/m3 and the concentration limit at the boundary of 
construction sites is ≤ 1.0 mg/m3, with no specification on the particulate matter’s particle 
diameter. For asphalt fumes, the maximum allowable emission concentration is 75 mg/m3 and 
the asphalt mixing plant is not allowed to have conspicuous fugitive fume emission. 
 
 

61. Noise. According to the Technical Specifications for Regionalizing Environmental Noise 
Function (GB/T 15190–94), the area within 200 m on both sides of road or road junction should 
comply with the corresponding provisions in Environmental Quality Standard for Noise (GB 
3096–2008). GB 3096–2008 categorizes five functional areas based on their tolerance to noise 
pollution: from Category 0 to Category 4. Category 0 is for areas with convalescent facilities that 
are the least tolerant to noisy environment and therefore has the most stringent day and night 
time noise standards. Category 1 is for areas predominated by residential areas, hospitals and 
clinics, educational institutions, and research centers. Category 2 is for areas with mixed 
residential and commercial functions. Category 3 is for areas with industrial production and 
storage and logistics functions. Category 4 is for regions adjacent to traffic noise sources such as 
major roads and railways, and is subdivided into 4a and 4b with the former applicable to major 
road (road class II and above) and marine traffic noise, and the latter applicable to rail noise. 
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62. Standards for various functional area categories are compared with the WBG’s EHS 
guidelines in Table 5, showing that the EHS guidelines have lower noise limits for residential, 
commercial, and industrial mixed areas but higher noise limits for industrial areas. The EHS 
guidelines do not have separate noise limits for major roads but apply the same noise limits 
based on whether the areas are for residential or industrial use. 
 

Table 5: Environmental Quality Standards for Noise [equivalent sound level LAeq: dB(A)] 

Noise 

Functional 

Area Category 

Applicable Area 

GB 3096-2008 Standards 
WBG EHS10 

Standards 

Day 

06:00-22:00 

Night 

22:00-06:00 

Day 

07:00-22:00 

Night 

22:00-07:00 

0 Areas needing extreme quiet, such as convalescence areas 50 40 

55 45 1 
Areas mainly for residence, hospitals, cultural and educational 

institutions, administration offices 
55 45 

2 Residential, commercial and industrial mixed areas 60 50 

3 Industrial areas, warehouses and logistic parks 65 55 70 70 

4a Area within 35 m on both sides of trunk road (class II and above) 70 55 55 45 
 

63. The PRC’s Emission Standard of Environmental Noise for Boundary of Construction Site 
(GB 12523–2011) regulates construction noise, limiting construction noise levels at the 
construction site boundary to 70 dB(A) in the day time (0600–2200 hours) and 55 dB(A) at night 
(2200–0600 hours). The WBG does not have standards for construction noise per se, but applies 
the same noise standards listed in Table 5 above to the receptors during construction activities. 
 

64. Surface Water Quality. For water quality assessment, the determining standard is the 
PRC’s Environmental Quality Standards for Surface Water (GB 3838–2002). It defines five water 
quality categories for different environmental functions. Category I is the best, suitable for head 
waters and national nature reserves. Category II is suitable for drinking water sources in Class I 
protection areas, habitats for rare aquatic organisms, breeding grounds for fish and crustaceans, 
and feeding grounds for fish fry. Category III is suitable for drinking water sources in Class II 
protection areas, wintering grounds for fish and crustaceans, migration routes, water bodies for 
aquaculture and capture fishery, and swimming activities. Category IV is suitable for general 
industrial use and non-contact recreational activities. Category V is the worst which is only 
suitable for agricultural and scenic water uses. These standards are presented in Table 6. The 
WBG has guidelines on effluent quality standards but not ambient water quality, and recognizes 
the use of local ambient water quality criteria for EHS purpose. 
 

Table 6: Environmental Quality Standards for Surface Water GB 3838–2002 

Parameter 
Water Quality Category 

I II III IV V 

pH 6 ~ 9 6 ~ 9 6 ~ 9 6 ~ 9 6 ~ 9 

Dissolved oxygen (DO) [mg/L] 
90% saturation 

or ≥7.5 
≥6 ≥5 ≥3 ≥2 

Permanganate index (IMn) [mg/L] ≤2 ≤4 ≤6 ≤10 ≤15 

Chemical oxygen demand (COD) [mg/L] ≤15 ≤15 ≤20 ≤30 ≤40 

5-day Biochemical oxygen demand (BOD5) [mg/L] ≤3 ≤3 ≤4 ≤6 ≤10 

Ammonia nitrogen (NH3-N) [mg/L] ≤0.15 ≤0.5 ≤1.0 ≤1.5 ≤2.0 

                                                
10

 World Bank Group 2007, ibid. 
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Parameter 
Water Quality Category 

I II III IV V 

Total phosphorus (as P) [mg/L] ≤0.02 ≤0.1 ≤0.2 ≤0.3 ≤0.4 

Lakes & reservoirs ≤0.01 ≤0.025 ≤0.05 ≤0.1 ≤0.2 

Total nitrogen (lakes, reservoirs, as N) [mg/L] ≤0.2 ≤0.5 ≤1.0 ≤1.5 ≤2.0 

Copper (Cu) [mg/L] ≤0.01 ≤1.0 ≤1.0 ≤1.0 ≤1.0 

Zinc (Zn) [mg/L] ≤0.05 ≤1.0 ≤1.0 ≤2.0 ≤2.0 

Fluoride (as F-) [mg/L] ≤1.0 ≤1.0 ≤1.0 ≤1.5 ≤1.5 

Selenium (Se) [mg/L] ≤0.01 ≤0.01 ≤0.01 ≤0.02 ≤0.02 

Arsenic (As) [mg/L] ≤0.05 ≤0.05 ≤0.05 ≤0.1 ≤0.1 

Mercury (Hg) [mg/L] ≤0.0005 ≤0.0005 ≤0.0001 ≤0.001 ≤0.001 

Cadmium (Cd) [mg/L] ≤0.001 ≤0.005 ≤0.005 ≤0.005 ≤0.01 

Chromium (Cr, hexavalent) [mg/L] ≤0.01 ≤0.05 ≤0.05 ≤0.05 ≤0.1 

Lead (Pb) [mg/L] ≤0.01 ≤0.01 ≤0.05 ≤0.05 ≤0.1 

Cyanide (CN) [mg/L] ≤0.005 ≤0.05 ≤0.2 ≤0.2 ≤0.2 

Volatile phenol [mg/L] ≤0.002 ≤0.002 ≤0.005 ≤0.01 ≤0.1 

Total petroleum hydrocarbon (TPH) [mg/L] ≤0.05 ≤0.05 ≤0.05 ≤0.5 ≤1.0 

Anionic surfactant (=LAS) [mg/L] ≤0.2 ≤0.2 ≤0.2 ≤0.3 ≤0.3 

Sulfide [mg/L] ≤0.05 ≤0.1 ≤0.2 ≤0.5 ≤1.0 

Fecal coliform bacteria [number/L] ≤200 ≤2000 ≤10000 ≤20000 ≤40000 

 
65. Discharge of wastewater from construction sites is regulated under the PRC’s Integrated 
Wastewater Discharge Standard (GB 8978–1996). Class I standard applies to discharge into Category 
III water bodies under GB 3838–2002. Class II standard applies to discharge into categories IV and V 
water bodies. Class III standard applies to discharge into municipal sewers going to municipal 
wastewater treatment plants (WWTPs) with secondary treatment. No new discharge of wastewater 
into Categories I and II water bodies is allowed. Table 7 shows these standards. 
 

Table 7: Standards for Discharging Wastewater from Construction Sites GB 8978–1996 

Parameter 

Class I Class II Class III 

(for discharging into 
Category III water body) 

(for discharging into 
Categories IV and V water 

body) 

(for discharging into 
municipal sewer) 

pH no unit 6 ~ 9 6 ~ 9 6 ~ 9 
SS mg/L 70 150 400 
BOD5 mg/L 20 30 300 
COD mg/L 100 150 500 
TPH mg/L 5 10 20 
Volatile phenol mg/L 0.5 0.5 2.0 
NH3-N mg/L 15 25 --- 
PO42- (as P) mg/L 0.5 1.0 --- 
LAS (= anionic surfactant) mg/L 5.0 10 20 
 
E. Assessment Area (Project Area of Influence), Assessment Period, and Evaluation 

Standards for the Project 
 
66. The assessment area, or the project area of influence, was determined based on potential 
impact distances of various environmental parameters, the assessment levels assigned by the 
local environmental authorities for various environmental media, and guidance provided in the 
PRC’s series of Technical Guidelines for EIA (see Table 1, items 41–45). Table 8 shows the 
assessment areas and the PRC evaluation standards adopted for this project. A comparison of 
the PRC standards with internationally accepted standards (as defined in the World Bank’s 
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Environment Health and Safety Guidelines) was conducted for the EIA. The comparison 
confirmed that the PRC standards are either internationally accepted or have comparable 
standard limits with most of the international standards. 
 

Table 8: Assessment Area and PRC Evaluation Standards Adopted for this Project 
Type of 

Standard 
Environmental Media Applicable PRC Standard Project Area of Influence 

Environmental 
quality 
standard 

Ambient air quality Class II standard in Ambient Air Quality Standard 
(GB 3095-2012) 

Within 200 m from both sides of the road red line 

Noise Functional Area Category 2 standard in 
Environmental Quality Standard for Noise (GB 
3096-2008) 

Within 200 m from both sides of the road red line 

Surface water quality Categories III, IV and V standards in 
Environmental Quality Standards for Surface 
Water (GB 3838-2002) depending on the water 
quality category of the water body. 

Within 300 m from both sides of the road red line 

Ecology No numerical standard. Assessment based on 
Technical Guidelines for Environmental Impact 
Assessment – Ecological Impact (HJ 19-2011) 

Within 200 m from both sides of the road red line, 
and “footprint” of the temporary land take areas. 

Physical cultural 
resources 

No numerical standard but controlled under PRC’s 
Cultural Relics Protection Law and Cultural Relics 
Protection Law Implementation Ordinance. 

“Footprint” of the permanent and temporary land 
take areas 

Occupational health 
and safety 

No numerical standard but controlled under PRC’s 
Labor Law and Environmental and Hygiene 
Standards for Construction Sites (JG/J 146-2004) 

Construction sites within the “footprint” of the 
permanent and temporary land take areas 

Community health and 
safety 

No numerical standard Up to 200 m beyond the “footprint” of the 
permanent and temporary land take areas 

Pollutant 
emission 
standard 

Air pollutant Air Pollutant Integrated Emission Standard (GB 
16297-1996), Class II and fugitive emission 
standards 

Construction sites within the “footprint” of the 
permanent and temporary land take areas 

Noise Emission Standard of Environmental Noise for 
Boundary of Construction Site (GB 12523-2011) 

Construction sites within the “footprint” of the 
permanent and temporary land take areas 

Wastewater Integrated Wastewater Discharge Standard (GB 
8978-1996), Class I standard for discharging into 
Category III water bodies, and no discharge into 
Category II water bodies. 

Construction sites within the “footprint” of the 
permanent and temporary land take areas 

 

67. The assessment period covers both the construction and operation stages of the project. 
The construction stage for the rural trunk roads has been estimated to take up to 2 years (in 2017 
and 2018). The operation stage for the rural trunk roads is based on the design horizon of 18 
years. The assessment period for the operation stage of rural trunk roads therefore covers 18 
years, with commencement of operation in 2019, and 2027 and 2037 representing medium-term 
and long-term horizons. For the rural feeder roads, the design horizon varies from 10 years (for 
class IV roads) to 15 years (for class III roads) and the construction period varies from 6 to 10 
months. 
 
 
 
 
 
 

III. DESCRIPTION OF THE PROJECT 
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A. General 
 
68. The project proposes three components: (i) improvement of priority rural roads, (ii) 
enhancement of rural road safety and sustainability, and (iii) impact evaluation and capacity 
building. Component 1 proposes to improve seven rural trunk roads totaling 266.7 km and 21 
rural feeder roads totaling 168.3 km distributed in seven counties in the Liupanshan area in 
NHAR. Table 9 lists the proposed roads and their respective administrative areas. Figure 1 
shows the locations of the proposed rural trunk roads and rural feeder roads. 
 

Table 9: List of Proposed Rural Trunk Roads and Rural Feeder Roads 
Administrative Area 

Rural Trunk Road Rural Feeder Road 
City County 

Guyuan 

Yuanzhou 

Guanting–Yuanzhou District Guyuan Road 

Hongzhuang – Dadian – Shahexian Road 

Guhu Road – Qiaowa – Miaotai Road 

Ligou – Xiaojiashengou Road 

Wanzhang–Sanying Road 

Ke Village – Feng Village Road 

Licha – Dongjia Village Road 

Caichuan – Yangjiayaoxian Road 

Xiji Jiangtai–Xitan–Pingfeng Road 

Wangping – Lizhang Road 

Daying – Ya’erpo Road 

Mawan – Caonao Road 

Bataijiao – Quancha Road 

Nanchuan – Lujiagou Road 

Pengyang Mengyuan Chunshucha–Chengyang Yangping Road 
Caomiaoxinwa – Caochuan Road 

Xiaochadiaocha – Qigeshan Road 

Jingyuan Shatang (Huanghua County)–Gaodian Road Dongxia – Digou Road 

Longde ------ Zhangtian – Jinglin – Yangchuan Road 

Wuzhong Tongxin Wangtuan–Yuwang Road 

Tongfu Village – Shanghewan Village Road 

Majiajing – Suocha Road 

Tongyu Road – Lijiagangzi – Liushubaozi Road 

Xiachen Road – Chen’er Village 

Zhongwei Haiyuan Zhengqi–Jiucai–Sikouzi Road 
Xi’an – Zhangwan Road 

Xiangtong – Huitiaogou Road 

 

 

 

 

 

 

 

 

 

Figure 1: Locations of Proposed Rural Trunk Roads and Rural Feeder Roads 
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B. Project Rationale 
 
69. Poor Conditions of the Existing Roads. The proposed roads are in the mountainous 
Liupanshan area. The rural trunk roads are mostly class IV roads, while the rural feeder roads 
are mostly gravel or dirt roads that might not even meet class IV road standards. Road conditions 
typically show cracked or eroded pavement and subgrade, with pot holes and substandard 
gradients and turning radii, and damaged drainage culverts. Figure 2 shows the poor conditions 
of the proposed rural trunk roads. Figure 3 shows typical conditions of rural feeder roads in the 
counties. Improvement of these roads is urgently needed for providing quality and safe travel to 
road users. 
 

Figure 2: Existing Conditions of Proposed Rural Trunk Roads 

    
Guanting–Yuanzhou District 

Guyuan Road 
Wanzhang–Sanying Road Jiangtai–Xitan–Pingfeng Road Wangtuan–Yuwang Road 

    
Mengyuan Chunshucha–

Chengyang Yangping Road 
Zhengqi–Jiucai–Sikouzi Road Shatang (Huanghua County)–Gaodian Road 

Source: EIRs for the rural trunk roads 

 
Figure 3: Typical Conditions of Rural Feeder Roads 

    
Haiyuan County Tongxin County Yuanzhou District Xiji County 

Source: PPTA consultant 

 
70. Poverty Reduction. The proposed roads will contribute to poverty reduction. The rural trunk 
roads will improve access from villages to social services and economic opportunities to induce a 
dynamic process for commercial farming, which is expected to create employment opportunities. 
The rural feeder roads will link the remote administrative and natural villages to trunk road 
network to achieve the full potential of economic and other opportunities. Table 10 shows that 
the total number of beneficiaries in the seven poverty counties from improving the proposed 
roads would exceed 200,000, with 52% being poor beneficiaries. 
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Table 10: Poverty Reduction Beneficiaries from Improvement of the Proposed Roads 

Road Name 
Administrative 

Area 

Number of Total 

Beneficiaries 

Poor Beneficiaries 

Number % Total 

Rural Trunk Roads 

1. Guanting–Yuanzhou District Guyuan Road Yuanzhou District 25,000 6,000 24% 

2. Wanzhang–Sanying Road Yuanzhou District 10,000 5,000 50% 

3. Jiangtai–Xitan–Pingfeng Road Xiji County 27,000 10,635 39% 

4. Wangtuan–Yuwang Road Tongxin County 20,000 8,000 40% 

5. Mengyuan Chunshucha–Chengyang Yangping Road Pengyang County 21,000 12,700 60% 

6. Zhengqi–Jiucai–Sikouzi Road Haiyuan County 12,000 10,000 83% 

7. Shatang (Huanghua County)–Gaodian Road Jingyuan County 5,000 1,000 20% 

Subtotal:  120,000 53,335 44% 

Rural Feeder Roads 

1. Hongzhuang – Dadian – Shahexian Road Yuanzhou District 10,000 5,600 56% 

2. Guhu Road – Qiaowa – Miaotai Road Yuanzhou District 7,000 3,600 51% 

3. Ligou – Xiaojiashengou Road Yuanzhou District 12,000 6,750 56% 

4. Ke Village – Feng Village Road Yuanzhou District 6,500 3,600 55% 

5. Licha – Dongjia Village Road Yuanzhou District 1,600 800 50% 

6. Caichuan – Yangjiayaoxian Road Yuanzhou District 1,500 756 50% 

7. Wangping – Lizhang Road Xiji County 3,593 1,885 52% 

8. Daying – Ya’erpo Road Xiji County 1,928 1,433 74% 

9. Mawan – Caonao Road Xiji County 2,006 1,230 61% 

10. Bataijiao – Quancha Road Xiji County 2,100 1,140 54% 

11. Nanchuan – Lujiagou Road Xiji County 1,300 1,104 85% 

12. Tongfu Village – Shanghewan Village Road Tongxin County 9,300 3,040 33% 

13. Majiajing – Suocha Road Tongxin County 800 768 96% 

14. Tongyu Road – Lijiagangzi – Liushubaozi Road Tongxin County 12,000 8,900 74% 

15. Xiachen Road – Chen’er Village Tongxin County 3,500 2,100 60% 

16. Caomiaoxinwa – Caochuan Road Pengyang County 5,700 5,700 100% 

17. Xiaochadiaocha – Qigeshan Road Pengyang County 2,800 2,800 100% 

18. Xi’an – Zhangwan Road Haiyuan County 9,000 5,000 56% 

19. Xiangtong – Huitiaogou Road Haiyuan County 2,500 2,500 100% 

20. Dongxia – Digou Road Jingyuan County 3,000 1,500 50% 

21. Zhangtian – Jinglin – Yangchuan Road Longde County 6,000 3,000 50% 

Subtotal:  104,127 60,206 61% 

Total  224,127 116,541 52% 

Source: PPTA consultant. 

 
71. Road Safety. The poor conditions and ever increasing traffic volumes and speeds on the 
rural roads are leading to increased numbers of traffic accidents and fatalities. NHAR has 
recently started providing funding for road safety engineering measures, with road safety 
assessments carried out in most county roads. However, county transport bureaus tend to lack 
skilled experts and guidelines for road safety. The project will pay specific attention to developing 
guidelines for road safety audits and assessments, applying these to the rural trunk roads under 
the project, and building the road safety capacities of the county transport bureaus. 
 
C. Component 1: Improvement of Priority Rural Roads 
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72. This component proposes to improve seven rural trunk roads totaling 266.7 km and 21 rural 
feeder roads totaling 168.3 km in seven counties in the Liupanshan area. Table 11 summarizes 
the proposed scope of improvements.
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Table 11: Summary of Proposed Rural Trunk Road and Rural Feeder Road Improvement 

Road Name 
Administrative 

Area 
Road Length (km) 

Existing Condition Proposed Scope 

Road 
Class 

Design Speed 
(km/h) 

Subgrade 
Width (m) 

Road Class 
Design Speed 

(km/h) 
Subgrade Width (m) 

Pavement 
Type 

N
o

. o
f 

B
ri

d
g

es
 

N
o

. o
f 

C
u

lv
er

ts
 

N
o

. o
f A

t-
g

ra
d

e 
In

te
rs

ec
tio

n
s 

Rural Trunk Roads 

1. Guanting–Yuanzhou District 
Guyuan Road 

Yuanzhou District 26.3 III 30 7.5-8.5 II 

60 
(K0+000-K5+000) 

10 (12 from 
K1+245-K1+670) Asphalt 

concrete 
2 65 13 

40 
(K5+000-K26+330) 

8.5 

2. Wanzhang–Sanying Road Yuanzhou District 31.7 IV 20 7.0 III 40 8.5 
Asphalt 
concrete 

1 65 9 

3. Jiangtai–Xitan–Pingfeng Road Xiji County 73.0 III, IV 20-30 6.0-7.5 III 40 8.5 
Asphalt 
concrete 

3 193 29 

4. Wangtuan–Yuwang Road Tongxin County 61.5 IV 20 6.5 
II 

(K0+000-K4+165) 
60 10 Asphalt 

concrete 
4 106 16 

III (K4+165-K67+410) 40 8.5 
5. Mengyuan Chunshucha–

Chengyang Yangping Road 
Pengyang County 

30.8 (includes 0.6 km 
branch road) 

IV 20 6.5 III 30 7.5 
Asphalt 
concrete 

0 35 11 

6. Zhengqi–Jiucai–Sikouzi Road Haiyuan County 28.4 IV 20 6.5-7.0 III 30 7.5 
Asphalt 
concrete 

3 58 13 

7. Shatang (Huanghua County)–
Gaodian Road 

Jingyuan County 15.0 IV 20 5.0-7.5 
III (K0+000-K13+423) 30 7.5 

Asphalt 
concrete 

2 26 6 IV (branch road 
K0+000-K1+782) 

20 6.5 

Subtotal:  266.7        15 548 97 
Rural Feeder Roads 

1. Hongzhuang – Dadian – Shahexian 
Road 

Yuanzhou District 

13.0 IV <20 6.5 IV 20 6.5 
Cement 
concrete 

0 31 15 

2. Guhu Road – Qiaowa – Miaotai 
Road 

10.0 IV <20 6.5 IV 20 6.5 
Cement 
concrete 

   

3. Ligou – Xiaojiashengou Road 7.0 IV <20 6.5 IV 20 6.5 
Cement 
concrete 

0 9 3 

4. Ke Village – Feng Village Road 5.0 IV <20 6.5 IV 20 6.5 
Cement 
concrete 

   

5. Licha – Dongjia Village Road 5.0 IV <20 6.5 IV 20 6.5 
Cement 
concrete 

   

6. Caichuan – Yangjiayaoxian Road 4.4 IV <20 6.5 IV 20 6.5 
Cement 
concrete 

   

7. Wangping – Lizhang Road 

Xiji County 

11.5 none <20 6.5 IV 20 6.5 
Cement 
concrete 

0 8 2 

8. Daying – Ya’erpo Road 8.5 none <20 6.5 IV 20 6.5 
Cement 
concrete 

0 12 7 

9. Mawan – Caonao Road 8.5 none <20 6.5 IV 20 6.5 
Cement 
concrete 

0 13 5 
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Road Name 
Administrative 

Area 
Road Length (km) 

Existing Condition Proposed Scope 

Road 
Class 

Design Speed 
(km/h) 

Subgrade 
Width (m) 

Road Class 
Design Speed 

(km/h) 
Subgrade Width (m) 

Pavement 
Type 

N
o

. o
f 
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ri

d
g

es
 

N
o

. o
f 

C
u

lv
er

ts
 

N
o

. o
f A

t-
g
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d

e 
In
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tio

n
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10. Bataijiao – Quancha Road 7.0 none <20 6.5 IV 20 6.5 
Cement 
concrete 

0 6 2 

11. Nanchuan – Lujiagou Road 6.0 none <20 6.5 IV 20 6.5 
Cement 
concrete 

0 3 2 

12. Tongfu Village – Shanghewan 
Village Road 

Tongxin County 

8.6 none <20 6.5 IV 15 6.5 
Cement 
concrete 

0 52 42 

13. Majiajing – Suocha Road 6.7 none <20 6.5 IV 20 6.5 
Cement 
concrete 

0 15 3 

14. Tongyu Road – Lijiagangzi – 
Liushubaozi Road 

6.6 none <20 6.5 IV 20 6.5 
Cement 
concrete 

0 3 6 

15. Xiachen Road – Chen’er Village 6.1 none <20 6.5 IV 20 6.5 
Cement 
concrete 

0 0 10 

16. Caomiaoxinwa – Caochuan Road 
Pengyang County 

7.2 none <20 6.5 IV 20 6.5 
Cement 
concrete 

0 17 4 

17. Xiaochadiaocha – Qigeshan Road 6.0 none <20 6.5 IV 20 6.5 
Cement 
concrete 

0 12 1 

18. Xi’an – Zhangwan Road 
Haiyuan County 

13.3 III 30 8.5 – 11.5 III 30 8.5 – 11.5 
Asphalt 
concrete 

0 1 3 

19. Xiangtong – Huitiaogou Road 7.2 IV <20 6.5 IV 20 6.5 
Asphalt 
concrete 

0 16 2 

20. Dongxia – Digou Road Jingyuan County 11.7 IV 20 6.5/7.5 IV 20 
6.5 

Cement 
concrete 

0 25 4 
7.5 

Asphalt 
concrete 

21. Zhangtian – Jinglin – Yangchuan 
Road 

Longde County 9.0 IV 20 6.5 III 30 7.5 
Asphalt 
concrete 

1 19 3 

Subtotal:  168.3        1 283 130 

Source: FSRs for the rural trunk roads and FSRs and construction scheme reports for the rural feeder roads. 
a
 Length after realignment, original distance was 67.400 kilometer 
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73. The rural trunk roads will be improved from classes IV and III to classes III and II, except for a 
branch road for the Shatang (Huanghua County) – Gaodian Road in Jingyuan County which will remain 
at class IV. Improvements will involve rehabilitation of the subgrade and pavement on existing 
alignments, widening of some sections of the existing alignments, and construction of some new 
sections to improve road gradients and turning radii. Improvement works will also involve the 
construction of 15 bridges and 548 drainage culverts. The design speed will be increased from 20-30 
km/h for classes IV and III roads to 30-60 km/h for classes III and II roads. All roads will have asphalt 
concrete pavement. The seven rural trunk roads together will have 97 at-grade intersections with other 
existing roads. 
 
74. The 21 rural feeder roads will mainly involve improvements of subgrade and pavement on existing 
alignments, with basically no or minimal widening. Two roads, Xi’an – Zhangwan Road in Hiayuan 
County and Zhangtian – Jinglin – Yangchuan Road in Longde County, are presently class III roads and 
will be paved with asphalt concrete. The other 19 roads are class IV or underclass dirt roads, gravel 
roads or asphalt concrete paved roads. These will all be rehabilitated to class IV roads with cement 
concrete pavement. 
 
75. Subgrade. An 8.5-m wide subgrade for the trunk rural roads typically consists of two 3.5 m wide 
traffic lanes and two 1.5 m wide earth shoulders one each on the outside of each traffic lane. Rural 
trunk roads with 7.5 m wide subgrades typically consist of two 3.25 m wide traffic lanes and two 0.5 m 
wide earth shoulders one each on the outside of each traffic lane. Road surface for the rural trunk 
roads will typically be layered with, from top to bottom, 4 cm thick asphalt concrete, 20 cm thick cement 
stabilized gravel, and 20 cm thick graded gravel. Figure 4 shows the typical cross sections of rural 
trunk roads with subgrade widths of 8.5 m and 7.5 m. 
 
76. Most of the rural feeder roads have subgrade width of 6.5 m, which typically consists of two 2.5 m 
traffic lanes with two 0.75 m wide earth shoulders one each on the outside of each traffic lane. Road 
surface for the rural trunk roads will typically be layered with, from top to bottom, 18 cm thick cement 
concrete and 20 cm thick graded gravel. Figure 5 shows the typical cross section of rural trunk roads 
with 6.5 m subgrade width. 
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Figure 4: Typical Cross Sections of Rural Trunk Roads 

 
Subgrade width = 8.5 m 

 
Subgrade width = 7.5 m 

Source: FSRs for the rural trunk roads. 
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Figure 5: Typical Cross Section of Rural Feeder Roads with 6.5 m Subgrade Width 

 
Source: FSRs for the rural feeder roads. 

 

 
77. Bridges. Improvement of the seven rural trunk roads will involve construction of 15 valley or river 
crossing bridges (see Table 11). Bore piling will be adopted for bridge foundation construction. Bridge 
substructures will typically be column piers. Bridge superstructures will typically consist of pre-stressed 
concrete T-girder and/or pre-stressed concrete hollow slab. 
 
78. Drainage and Culverts. Drainage for the rural trunk roads will be through side ditches, drainage 
ditches, ditches for torrential flow, intercepting ditches (for mountain runoff) and blind drains (for 
seepage water). A total of 548 culverts (see Table 11) will be rehabilitated or newly constructed on the 
seven rural trunk roads for receiving the road drainage. Such culverts will typically consist of reinforced 
concrete box and/or pipe culverts, slab culverts, and open culverts. 
 
79. Temporary Facilities. These include construction staging areas (such as construction camps, 
asphalt/concrete mixing stations and pre-casting yards), borrow areas, spoil disposal sites, and haul 
roads that are established specifically for the project. These sites will be decommissioned and restored 
upon completion of construction. Table 12 shows the locations of construction staging areas, borrow 
areas, and spoil disposal sites for the rural trunk roads. Locations of construction staging areas for 
some roads and the haul roads will be determined in detailed design stage. Temporary facilities for the 
rural feeder roads will also be determined during the detailed design stage. 
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Table 12: Temporary Facilities for the Rural Trunk Roads 
Road Name Construction Staging Area Borrow Area Spoil Disposal Site 
1. Yuanzhou District: Guanting–

Yuanzhou District Guyuan Road 
Will be specified in detailed design 1. K7+600 (0.5 km L) 

2. K12+700 (0.5 km R) 
3. K17+000 (0.1 km L) 

1. K0+600 (1.0 km L) 
2. K9+800 (0.5 km R) 
3. K12+700 (0.5 km R) 
4. K20+500 (0.1 km L) 

2. Yuanzhou District: Wanzhang–
Sanying Road 

Will be specified in detailed design 1. K21+400 (0.5 km R) 
2. K27+000 (1.2 km R) 

1. K4+000 (1.0 km R) 
2. K9+300 (1.0 km L) 
3. K15+250 (0.8 km R) 
4. K18+000 1.0km R) 
5. K19+330 (0.5 km L) 
6. K28+900 (2.0 km R) 
7. K30+100 (0.2 km R) 

3. Xiji County: Jiangtai–Xitan–Pingfeng 
Road 

1. K1+600 (100 m R) 
2. K22+000 (80 m R 
3. K45+370 (200 m L) 
4. K71+600 (120 m R) 

1. K27 – K33 earth cut 
2. K63 – K73 earth cut 

1. K8+325 (50 m L) 
2. K14+760 (R) 
3. K26+325 (100m R) 
4. K64+901 (R) 

4. Tongxin County: Wangtuan–Yuwang 
Road 

1. K8+300 (80 m L) 
2. K29+600 (50 m R) 
3. K60+700 (100 m R) 

1. G109 chainage K108+175 (2.8 km 
R) 

1. K16+300 R 
2. K17+500 R 
3. K44+300 R 
4. K46+500 R 

5. Pengyang County: Mengyuan 
Chunshucha–Chengyang Yangping 
Road 

1. K8+300 2. K2+000 1. K2+900 
2. K24+900 
3. K26+300 
4. K26+500 

6. Haiyuan County: Zhengqi–Jiucai–
Sikouzi Road 

Will be specified in detailed design none 1. K0+200 (0.5 km L) 
2. K2+185 (0.5 km) 
3. K5+000 (0.2 km L) 
4. K13+000 (0.5 km L) 
5. K16+500 (0.5 km L) 
6. K23+800 (0.2 km L) 

7. Jingyuan County: Shatang 
(Huanghua County)–Gaodian Road 

1. K13+237 (0.4 km R) 1. K2+700 R 1. K5+450 L 

Notes: L = left; R = right 

Source: FSRs and EIRs for the rural trunk roads. 

 
80. Traffic Demand Forecast. Table 13 presents the traffic demand forecast for the rural trunk roads 
based on a design horizon of 18 years, with 2027 data representing medium term and 2037 data 
representing long term. By 2037, the Guanting–Yuanzhou District Guyuan Road in Yuanzhou District, 
Jiangtai-Xitan-Pingfeng Road in Xiji County and Mengyuan Chunshucha–Chengyang Yangping Road 
in Pengyang County would experience the highest traffic flows among the rural trunk roads averaging 
approximately 5,500 vehicles per day. The Zhengqi–Jiucai–Sikouzi Road in Haiyuan County would 
experience the lowest traffic flow among the rural roads, with less than 3,000 vehicles per day. 
 

Table 13: Traffic Demand Forecast for the Rural Trunk Roads 

Road Name 

No. of Small Size Vehicles per Day 

Short Term 

(2018-2019) 

Medium Term 

(2027) 

Long Term 

(2037) 

1. Yuanzhou District: Guanting–Yuanzhou District Guyuan Road 4,286 5,024 5,662 

2. Yuanzhou District: Wanzhang–Sanying Road 2,214 2,809 3,386 

3. Xiji County: Jiangtai–Xitan–Pingfeng Road 2.550 3,875 5,457 

4. Tongxin County: Wangtuan–Yuwang Road 3,851 4,241 4,798 

5. Pengyang County: Mengyuan Chunshucha–Chengyang Yangping Road 1,206 3,240 5,654 

6. Haiyuan County: Zhengqi–Jiucai–Sikouzi Road 1,936 2,356 2,731 

7. Jingyuan County: Shatang (Huanghua County)–Gaodian Road 1,264 2,322 3.915 

Notes: 

1. Number of vehicles for different vehicle types were converted to number of small size vehicles 

2. For Tongxin County, medium term was year 2025 

Source: FSRs for the rural trunk roads 
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81. Table 14 shows the traffic demand forecast for the rural feeder roads. Those roads that are class 
IV with cement concrete pavement adopted a design horizon of 10 years, with 2025 representing the 
medium term and 2030 representing the long term. The forecast indicated that traffic flows on these 
roads would have less than 800 vehicles per day in the long term. Two roads, Xi’an–Zhangwan Road in 
Haiyuan County and Zhangtian–Jinglin–Yangchuan Road in Longde County are class III roads. They 
adopted a design horizon of 15 years and the traffic flows on these roads by 2030 would exceed 4,000 
vehicles per day. 
 

Table 14: Traffic Demand Forecast for the Rural Feeder Roads 

Road Name 

No. of Small Size Vehicles per Day 

Short Term 

(2017) 

Medium Term 

(2025) 

Long Term 

(2030) 

1. Hongzhuang – Dadian – Shahexian Road 297 502 655 

2. Guhu Road – Qiaowa – Miaotai Road 287 485 633 

3. Ligou – Xiaojiashengou Road 304 514 671 

4. Ke Village – Feng Village Road 145 245 320 

5. Licha – Dongjia Village Road 202 342 446 

6. Caichuan – Yangjiayaoxian Road 147 249 324 

7. Wangping – Lizhang Road 151 255 333 

8. Daying – Ya’erpo Road 153 259 338 

9. Mawan – Caonao Road 154 260 340 

10. Bataijiao – Quancha Road 148 250 327 

11. Nanchuan – Lujiagou Road 150 254 331 

12. Tongfu Village – Shanghewan Village Road 350 592 772 

13. Majiajing – Suocha Road 350 592 772 

14. Tongyu Road – Lijiagangzi – Liushubaozi Road 350 592 772 

15. Xiachen Road – Chen’er Village 350 592 772 

16. Caomiaoxinwa – Caochuan Road 246 416 543 

17. Xiaochadiaocha – Qigeshan Road 246 416 543 

18. Xi’an – Zhangwan Road 2,165 3,661 4,777 

19. Xiangtong – Huitiaogou Road 244 413 538 

20. Dongxia – Digou Road 304 583 828 

21. Zhangtian – Jinglin – Yangchuan Road 2,431 2,993 4,038 

Notes: Number of vehicles for different vehicle types were converted to number of small size vehicles 
Source: FSRs and construction scheme reports for the rural feeder roads. 

 
D. Component 2: Enhancement of Rural Road Safety and Sustainability 
 
82. This component will provide assistance to the county transport bureaus (CTBs) to enhance the 
coverage and efficiency of maintenance implementation piloting road maintenance groups for routine 
off-pavement maintenance as well as outsourcing medium maintenance works to contractors. 
Additionally, road safety audits will be carried out for the rural trunk roads, incorporating the 
recommendations into the project designs, and provide capacity building and support to the county 
transport bureaus for carrying out road safety assessments in existing rural roads. Road safety training 
will be provided to the county transport bureaus, the Yunwushan National Nature Reserve 
Management Bureau (for improvement of road safety within the nature reserve) and local residents 
including women. 
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E. Component 3: Impact Evaluation and Capacity Building 
 
83. This component represents an impact evaluation assessment to measure the impact of the project 
on poverty reduction in the Liupanshan target area. A baseline survey for poverty impact evaluation will 
be conducted utilizing an ongoing regional technical assistance (TA) employing e-survey tools. Upon 
approval of survey proposal and evaluation methodology by ADB, an end-line survey will be conducted 
together with the analysis following the pre-designed evaluation methods. The Poverty Alleviation Offices 
will provide guidance and cooperation for both surveys. The project (implementation support) consultants 
to be engaged under the Project Management Office (PMO) will also support the CTBs with project 
implementation and safeguard monitoring. 
 
84. This component will also provide assistance to the CTBs in introducing and training road 
maintenance groups for off-pavement routine maintenance. The approach will focus on poor women 
from ethnic minority groups. Technical assistance will be provided through a grant from the ADB 
Gender and Development Cooperation Fund. This will build on the ADB experience with women road 
maintenance groups in Yunnan Province. The approach will be piloted in the rural feeder roads 
included in the project (168 km), and will be carried out over a period of three years. The operations of 
the women road maintenance groups will be financed from project funds (government counterpart 
funding). Tools will be provided by the project, while safety equipment will be provided by the grant. 
CTBs will be responsible for training, supervision and inspection of the women maintenance groups, 
with technical assistance during the first year of operation provided by the grant. 
 
F. Climate Change Adaptation Considerations 
 
85. Initial climate risk screening for the project indicated medium climate change risk on the basis of 
projected increases in the frequency and intensity of flood events. A climate risk and vulnerability 
analysis study has been carried out and a stand-alone report has been prepared with 
recommendations on adaptation measures (Ye 2016)11. Findings and recommendations from the 
report are summarized below. 
 
86. Screening of Potential Climate Change Risk. The Liupanshan project area is situated in a 
climatic transition zone between sub-humid in the south and sub-arid in the north. The area has 
mountainous topography characterized by steep slopes and expansive Loess soil type. The area has 
poor vegetation cover and serious soil erosion problems. Expansive soil types are harmful to road 
foundation stability because excessive heave associated with swelling of expansive soils can damage 
road structures. The complex topo-climatic conditions and the unique soil types have made road 
systems in the project area vulnerable to various climatic and geological hazards such as flooding, 
landslide and debris flow. For inland regions such as the Liupanshan area, major road damages are 
caused by temperature and rainfall. Climate projections for the project area in 2050 and 2100 were 
developed using greenhouse gas (GHG) Representative Concentration Pathways (RCPs) in the 
Intergovernmental Panel on Climate Change (IPCC) Fifth Assessment Report (AR5), with low, mid and 
high scenarios for each time horizon representing low, mid and high climate sensitivity. Sensitive 
project components include the following: 

(i) ... Change in minimum temperature and its effects on pavement; 
(ii) .. Change in the range of temperature and its effect on pavement; 
(iii) . Change in annual rainfall and its effect on pavement; 
(iv) . Change in heavy rainfall intensity affecting the drainage design; and 

                                                
11

 Ye, W. 2016. Climate change impact assessment on Ningxia Liupanshan poverty reduction rural road development, 
People’s Republic of China.Technical assistance consultant’s report. Asian Development Bank contract no. 127337. Iv + 45 
pp.  
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(v) Change of 100, 50 and 25 annual recurrence interval (ARI) river discharge and flood water 
level affecting the criteria for large, medium and small bridge design. 

 
Extreme low temperature impact on asphalt performance and rainfall induced road damage were 
assessed as being the most significant risk factors. 
 
87. Temperature. The project area is located in the mid-latitude region. High temperature generally 
would not influence road systems. However, extreme low temperature could cause fatique and 
cracking of the pavement. In the project area, temperature in winter could reach as low as -28 oC and 
the soil could be frozen to more than 1 m in depth in most areas. The freezing and thawing cycle could 
result in spalling hazards in loess slope, and thermal cracking is one of the common reasons for failure 
of asphalt pavement in cold regions such as the project area, which generally occurs under extreme 
low temperature conditions. 
 
88. Historical temperature data in the project area already show an increasing trend. Annual mean 
temperature was projected to increase by approximately 1.4 oC in 2050 and 2.8 oC in 2100 under the 
mid scenario. Winter temperature was projected to increase by approximately 1 oC in 2050 and 1.4 oC 
in2100 undeer the low scenario, and by approximately 3.2 oC in 2050 and 7 oC in 2100 under the high 
scenario. The average extreme minimum temperature of -28 oC across the project area was projected 
to further decrease by approximately 1.5% in 2050 and 5.3% in 2100 under the low scenario. Although 
temperature change could be significant, its impact on the project is limited. Warming climate may in 
fact bring some benefits to road network because of reduced cold climate change potential. Because 
the pavement temperature has a linear relationship with the air temperature, increase in air 
temperature would lead to increase of pavement temperature. 
 
89. Rainfall. Annual rainfall change across the project area would be noticeable and was predicted to 
increase by 3.3% to 6.9% in 2050 and 6.6% to 13.5% in 2100 under the mid scenario. This will have 
some impact on climatic zoning for asphalt selection12 because the project area is situated in the 
middle of climate transition zone. Rainfall increase would change Guyuan from sub-arid (climatic zone 
3) to sub-humid zone (climatic zone 2).  
 
90. Further, change in heavy rainfall would be much more significant than change in annual rainfall, 
implying increased flood and geological hazard risk. Peak flood volume from heavy rainfall was 
predicted to increase around 8% in 2050 and 16% in 2100 under the mid climate change scenario, and 
up to 20% in 2050 and 36% in 2100 under the high scenario. Table 15 shows extreme daily rainfall 
projections averaging across the project counties as indicators of average increases in the project area, 
indicating that for the three return periods, percentage increases would range from 9% to 11% in 2050 
and 17% to 21% in 2100 under the mid scenario, and from 18% to 22% in 2050 and 42% to 50% in 
2100 under the high scenario. 
 
Table 15: Average Percentage Increases in Annual Maximum Daily Rainfall across the Project 

Area 
Return Period 

(years) 
Baseline (mm) 

Low Scenario Mid Scenario High Scenario 
Year 2050 Year 2100 Year 2050 Year 2100 Year 2050 Year 2100 

25 75.6 6% 9% 9% 17% 18% 42% 
50 86.2 7% 10% 10% 19% 20% 46% 
100 97.6 8% 10% 11% 21% 22% 50% 

                                                
12

 A zoning method is used in the PRC for assisting road pavement design. The method considers the temperature and 
rainfall influences on asphalt based on indices of high temperature, low temperature and annual rainfall. 
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Return Period 
(years) 

Baseline (mm) 
Low Scenario Mid Scenario High Scenario 

Year 2050 Year 2100 Year 2050 Year 2100 Year 2050 Year 2100 

Source: adapted from Ye (2016) 

 
91. Climate change impact on the 30 mm, 50 mm and 100 mm daily rainfall was analyzed for 
assessing geological hazard, as there is close correlation between rainfall and geological hazards such 
as landslide, debris flow and land/slope collapse in the area. Table 16 shows the annual recurrence 
intervals of 30-50-100 mm rainfall averaging across the project area, indicating increasing frequencies 
of these events, in particular, 50 mm and 100 mm rainfall under mid and high scenarios. The increase 
in occurenceof these events would almost certainly cause more frequent geological disasters and 
damage potential to the road network in the project area. 
 

Table 16: Climate Change Impact on Annual Recurrence Intervals of Rainfall Threshold 
Averaging across the Project Area 

Daily Maximum 
Rainfall 

Baseline ARI 
Low Scenario ARI Mid Scenario ARI High Scenario ARI 

Year 2050 Year 2100 Year 2050 Year 2100 Year 2050 Year 2100 
30 mm 1.3 1.2 1.2 1.2 1.2 1.1 1.2 
50 mm 5.5 4.3 4.0 4.0 3.2 2.1 2.2 
100 mm 383 286 209 206 82 76 22 

Source: adapted from Ye (2016) 

 
92. Climate Change Adaptation. Climate change induced temperature change would likely have little 
impact on the project roads. The warming trend could actually be beneficial because of the reduced 
risk of extreme low temperature and associated impact on the pavement. The major climate change 
impacts in the project area would result from an increase in intensified heavy rainfall events, induced 
flood and geological disasters. The following “hard” engineering and “soft” adaption measures have 
been recommended. These measures have been discussed with provincial and county government 
officials and the design institutes and it has been confirmed that the measures adopted and associated 
costs will be confirmed following completion of detailed design. 
 

(i) “Hard” options: engineering measures in road system design and construction: 
a) ... Bridge (river crossing) and drainage design should adopt a 15% flood volume increase. 

The key solution to water damage to the roads shall start with a proper design of an 
integrated drainage system. (Due diligence indicated that the bridges satisfied the 
national standard after the 15% flood volume increase and the drainage design in the 
Feasibility Study Reports (FSRs) was considered to be adequate with 15% runoff or flood 
water volume increase.) 

b) ... The following methods for enhancing the physical strength of loess for road development 
in particular new road sections shall be considered: 
i. ... Replace the loess with suitable foundation materials 
ii. ... Compact the loess foundation with rammer 
iii. ... Compact the loess with fly ash or lime soil poles. Use fly ash or lime as the 

stabilization agent to the subgrade 
iv. ... Use suitable compactor equipment such as vibratory compactor machine in road 

embankment construction 
c) ... For road sections that are under high landslide threat, appropriate interception ditches 

shall be designed and applied to landslide prone sections to reduce the landslide risks. 
Necessary engineering slope stabilization measures shall be considered in the detailed 
design. Shotcrete grid together with re-grassing has been demonstrated to have the best 
result for the project area. 

 
(ii) “Soft” measures: 
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a) The flood protection system shall be maintained in good working order. Skilled 
contractors shall be deployed to clear the debris in the drainage system and to repair 
damaged culverts. 

b) To effectively prevent landslide from occurring, cultivation along steep slope land in 
erosion prone areas shall be prohibited. 

c) To achieve good climate resilience, institutional and technical capacity building shall be 
undertaken to enhance risk awareness and ability for ongoing risk assessment and 
management 

 
G. Associated Facilities 
 
93. The Yunwushan National Nature Reserve was established in 1982 as a provincial nature reserve 
for targeting the protection of arid grass meadow habitat, with Stipa bungeana being the target species. 
It was redesignated as a national nature reserve in 2013. It is divided into three zones: core zone, 
buffer zone, and experimental zone, in accordance with PRC’s Nature Reserve Ordinance (see Table 
1, item 13). The core zone is designated for the protection and conservation of natural ecosystems and 
concentrated distribution of rare and endangered species. Except with the permission of nature reserve 
administration authorities at the national level (for national nature reserve), entry into the core zone is 
strictly prohibited, including scientific research activities. Outside the core zone, a buffer zone is 
designated which only allows scientific research and monitoring activities. Outside the buffer zone is 
the experimental zone, which allows activities such as scientific research, teaching and training, 
exhibition, tourism, and the taming and breeding of rare and endangered plant and animal species. 
Figure 6 shows the typical road-side environ in the experimental zone of the Yunwushan National 
Nature Reserve, consisting of village houses and farmland with arid grassland in the background. 

 

Figure 6: Views of the Experimental Zone in Yunwushan National Nature Reserve 

   

   
 

Source: PPTA consultant. 

 

Road side fencing to demarcate 
nature reserve boundary 
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94. Based on SPS (2009) definition of associated facilities, this project does not have facilities that are 
not funded by the project but (i) whose viability and existence depend exclusively on the project and (ii) 
whose goods and services are essential for successful operation of the project. The two proposed rural 
trunk roads in Yuanzhou District, the Guanting–Yuanzhou District Guyuan Road and the Wanzhang–
Sanying Road, are in the vicinity of the Yunwushan National Nature Reserve. The ADB funded 
sections of these two roads terminate within 500m of the reserve. The road was constructed before the 
reserve was designated and serves local communities living within the reserve. The adjoining sections 
to the ADB-funded sections of the road appear to run through the nature reserve (see Figure 7) but are 
not within the designated core, buffer or experimental area, so are considered a “linked facility” rather 
than an associated facility (see Figure 7).  
 
95. Figure 7 shows the locations of the two proposed rural trunk roads relative to the Yunwushan 
National Nature Reserve. The Guxi Road goes north-south, from Guyuan in the south through 
Guanting to the north then through the experimental zone of the nature reserve to Zaike. The proposed 
rural trunk road section is from Guyuan to Guanting, terminating within 500m of the southern boundary 
of the nature reserve’s experimental zone and the shortest distances to the buffer zone and the core 
zone are 0.6 km and 3 km respectively. The section from Guanting to Zaike through the experimental 
zone of the nature reserve, although not funded by ADB and not an associated facility according to 
SPS (2009) definition, is deemed a linked facility because its rehabilitation contributes to maximizing 
the benefits of improving the Guxi Road. Rehabilitation of this section is not in the NHAR 13th FYP but 
will be included in the 14th FYP (2021-2025) and will be implemented after the completion of this project. 
It will be carried out by NHAR Department of Transport (DOT) using domestic funds. 
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Figure 7: Proposed Rural Trunk Roads in Yuanzhou District and the Yunwushan National Nature Reserve 

Zaike 

Guanting 

To Guyuan 

Guxi Road 

Wanzhang 

Sanying 

Yunwushan National Nature Reserve 
Red: core zone 
Blue: buffer zone 
Green: experimental zone 
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96. Due diligence has been carried out for the linked facility of rehabilitating the Guxi Road from 
Guanting to Zaike through the experimental zone of the nature reserve. This includes site visits 
to the experimental zone (as illustrated by the photographs in Figure 6 above), and the 
environmental approval and protection requirements. The findings are summarized below, 
indicating that adequate protection of the ecological environment of the nature reserve will be 
provided: 
 

(i) This section of the Guxi Road from Guanting to Zaike was built as a gravel road 
historically and was paved with asphalt approximately 12 years ago prior to 
designation of Yunwushan as a nature reserve. 

(ii) When Yunwushan was established as a provincial nature reserve in 1982, the 
boundaries of the nature reserve did not enclose any section of the Guxi Road but 
ran parallel to Guxi Road. Therefore, although it appears on maps that the Guxi 
Road runs through the experimental zones of the nature reserve, in fact it runs 
outside the nature reserve with the nature reserve’s experimental zone 
boundaries along both sides of the road. Wire mesh fencing was observed 
alongside some sections of the road to demarcate the boundary of the nature 
reserve and to prevent people from venturing into the nature reserve. 

(iii) For rehabilitating this section of the Guxi Road, the proponent will prepare and 
submit an ecological protection plan to the NHAR EPD. The Ecology Division of 
NHAR EPD will organize an expert panel on ecology to review the plan. Upon 
approval of the plan by NHAR EPD, the approved plan will be incorporated into 
the EIR for this road section.  These works are planned in the next 5 years after 
the ADB-funded road improvements are completed. 

(iv) Rehabilitation of the subgrade and pavement of the road section parallel to the 
experimental zone of the nature reserve will only be allowed on the existing 
alignment. Road widening and new road alignment will not be allowed. 

(v) No construction camp, borrow area and spoil disposal site will be allowed within 
the boundary of the nature reserve. If short term temporary land take is needed, 
compensation planting will be required. 

(vi) All construction and demolition waste will be transported to outside the nature 
reserve boundary for disposal. Discharge of wastewater during construction will 
be strictly controlled and must meet relevant discharge standard. Air emissions 
from construction machinery must meet relevant standards. Fuel and oil used for 
construction machinery must comply with the national standards for such 
products. 

(vii) Environmental protection training will be provided to all construction workers 
before they enter onto the construction sites within the nature reserve. 

(viii) Ecological monitoring will be carried out together with the staff from the nature 
reserve management bureau throughout the construction period. 

(ix) Upon completion of construction, relevant departments and the nature reserve 
management bureau will jointly undertake ecological acceptance inspection. 

 
97. The other rural trunk road goes from Sanying west-east and joins up with Guxi Road to the 
east (see Figure 7). The road is outside the nature reserve but is borderded by the experimental 
zone of the nature reserve on both sides. Shortest distances to the buffer zone and the core 
zone are 0.4 km and 0.8 km respectively. The proposed improvement section ends at Wanzhang, 
at the western boundary of the nature reserve. Improvement works within the core zone are not 
permitted, the road section ends at the nature reserve boundary at Wanzhang. There is no linked 
facility for this rural trunk road. 
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IV. DESCRIPTION OF THE ENVIRONMENT (BASELINE DATA) 

 
A. Existing Environmental Setting of the Project Sites 
 
98. The environmental setting of the project sites for the proposed rural trunk and feeder roads 
could be described as rural with mountainous terrain, with these roads passing through remote 
areas, townships and villages. Village houses are mostly one-storey buildings with some that are 
two-storey. Road-side features are dominated by vacant land with either rocky outcrop or 
covered by patches of grassland, and farmland growing mainly corn and potato. Road-side trees 
are mostly planted. 
 
99. Figure 8 illustrates typical views of environmental settings along the proposed project roads. 
The poor conditions of the existing roads can also be observed in these photographs. 
 
Figure 8: Road-side Environmental Setting of Proposed Rural Trunk and Feeder Roads 

Yuanzhou District: Guanting – Guyuan Road Yuanzhou District: Sanying – Wanzhang Road 

Tongxin County: Wangtuan – Yuwang Road Xiji County: Jiangtai – Xitan – Pingfeng Road 

Pengyang County: Mengyuan Chunshucha – Chengyang Yangping Road Haiyuan County: Zhengqi – Jiucai – Sikouzi Road 

Jingyuan County: Shatang (Huanghua County) – Gaodian Road Rural feeder road in Haiyuan County Rural feeder road in Tongxin County 

Guanting Township Road start location in Guyuan Road start location in  
Wanzhang Village 

Road start location in 
Qianhong Village 

Road start location in 
Jiangtai Village 

Road end location in  
Libao Village 
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Rural feeder road in Yuanzhou District Rural feeder road in PengyangCounty Rural feeder roads in Jingyuan County 

Rural feeder roads in Xiji County 
 

Source: EIRs and PPTA consultant. 

 
100. Temporary facilities will be established during construction. These include construction 
staging areas (including camps, material storage, asphalt/concrete mixing station and 
pre-casting yard), borrow areas, spoil disposal sites and haul roads. Figure 9 shows typical views 
and environmental setting of some of these sites for the rural trunk roads, which are mainly 
vacant land with scarce vegetation, and with natural depressions to accommodate spoil disposal 
at the disposal sites. 
 

Figure 9: Typical Views of Temporary Land Take Areas 

    

Yuanzhou County: Guanting – 
Guyuan Road 

Xiji County: Jiangtai –Xitan – 
Pingfeng Road 

Pengyang County: Mengyuan Chunshucha – Chengyang Yangping 
Road 

Source: EIRs. 
 

 
B. Physical Setting 
 
101. Geography and Terrain. Liupanshan is a mountain range with altitude up to 3,000 m in the 
western region of PRC, extending over 200 km across Shaanxi Province, Gansu Province and 
Ningxia Hui Autonomous Region. Within the administrative area of NHAR, the Liupanshan area 
covers the seven project counties (Yuanzhou, Xiji, Jingyuan, Longde, Pengyang, Tongxin and 
Haiyuan) in the southern region of NHAR. Table 17 shows the locations and altitudes of these 
counties. Mountainous terrain in these counties is illustrated by altitudes ranging from 1,240 m to 
2,942 m, with elevation differences within the county ranging from 409 m to 1,694 m. 
 

Construction staging area Construction staging area Spoil disposal site 
Spoil disposal site 
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Table 17: Geographic Locations and Altitudes of the Project Counties 
Administrative Area Geographic Location Altitude (m) 

City County Longitude (East) Latitude (North) Range Difference 
Guyuan Yuanzhou 106o10’ – 106o30’ 36o00’- 36o20’ 1,450 – 2,825 1,375 

Xiji 105o20’ – 106o04’ 35o35’- 36o14’ 1,688 – 2,633 945 
Longde 105o48’ – 106o15’ 35o21’- 35o47’ 1,720 – 2,942 1,222 
Jingyuan 106o12’ – 106o29’ 35o15’- 35o38’ 1,608 – 2,942 1,334 
Pengyang 106o32’ – 106o58’ 35o41’- 36o17’ 1,248 – 2,942 1,694 

Wuzhong Tongxi 105o17’ – 106o41’ 36o34’- 37o32’ 1,240 – 2,625 1,385 
Zhongwei Haiyuan 105o09’ – 106o10’ 36o06’- 37o04’ 1,614 – 2,023 409 
Source: EIRs and 13th FYP 

 
102. Geology. Tectonic structures in the Liupanshan area include the Alashan plate, 
Qingzhuang plate and the E’erduosi plate formed by the Liupanshan arculate tectonic belt. The 
Liupanshan arculate tectonic belt is composed of various folds and faults, dominated by the fault 
running from the northern foothill of Huashan in the southwest to the eastern foothill of 
Liupanshan. This fault was responsible for the formation of all tectonic plates in the area since 
the Paleozoic era, and has been showing strong activities in recent time. Soil types in the 
Liupanshan area include dark loessial soil, cultivated loessial soil, grey calcic soil, mountain soil, 
subalpine meadow soil, red clay and alluvial soil. 
 
103. Seismicity. According to the China Seismic Ground Motion Parameters Zoning Map (GB 
18306-2001) Amendment 1, the seismic intensity scales in the project counties range from VIII 
(Yuanzhou, Penyang, Jingyuan, Tongxin, Xiji) to IX (Haiyuan). The PRC classifies seismic 
intensity into 12 scales under the China Seismic Intensity Table (GB/T 17742-2008), from Scale I 
to Scale XII based on increasing severity of “shaking” of the earth surface and the extent of 
potential effect on senses of people on the ground and buildings. For Scale VIII, most people 
would sway with difficulty walking, and damage to houses would range from medium to limited 
serious. For Scale IX, moving individuals would likely fall down with mostly medium to serious 
damages to houses. However, seismic intensity scales do not define damages to road 
infrastructure. Lu et al. (2010)13 assessed potential impacts of nine active faults in Ningxia (six of 
these faults are located within the Liupanshan project area), indicating that areas with seismic 
intensity scale VIII could experience comparatively serious damage to road infrastructure due to 
land slide, collapse and debris flow. Liu et al. (2013)14 investigated earthquake damages to 
roads G318, S210 and county and village roads in Lushan County in Ya’an City, Sichuan 
Province on 20 April 2013, which had seismic intensity scales of XIII to IX. Results showed that 
damage to roads were mostly due to landslide, collapse of subgrade due to side slope instablility, 
cracking and sinking of pavement, and collapse of retaining wall; and damages to road bridges 
were mostly due to damage and collapse of bridge abutment, transeverse dislocation of bridge 
girder, and expansion joint damage. 
 
104. Climate. The seven counties are located in the temperate semi-arid to arid climatic zones 
with conspicuous continental climatic characteristics of low precipitation, high evaporation, dry 
cold spring, mild and short summer, cool and raining autumn, and cold winter with few snow. 
Table 18 shows the weather characteristics of the seven counties. Extreme low temperatures 
approach -30oC and extreme high temperatures are close to 35oC. Annual precipitation is less 

                                                
13

 Lu, Y. D., J. Zhang, Y. S. Liu, J. B. Peng, R. Y. Ma and Y. X. Cheng. 2010. Impact of active fault on the highway 
based on GIS – taking Ningxia region as an example. Journal of Earth Science and Environment, 32(1): 96-100. 

14
 Liu, J. L., J. Q. Lin, R. S.Liu, E. D. Guo and D. Q. Yan. 2013. Investigation and analysis of seismic damage of 
highway system in Lushan “4.20” earthquake. Journal of Natural Disasters, 22(3): 18-23. 
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than 1000 mm in all counties, ranging from 113.3 mm in Tongxin County to 919.0 mm in 
Jingyuan County. Most rains occur from July to September, accounting for 60-70% of the annual 
precipitation. Evaporation rate far exceeds precipitation. 
 

Table 18: Weather Statistics of the Project Counties 

Parameter Unit 
Project Counties 

Yuanzhou Xiji Longde Jingyuan Pengyang Tongxin Haiyuan 

Temperature 

Lowest oC -16.2 -21.0 -15.6 -17.4 -20.2 -19.5 -18.3 

Highest oC 29.8 28.2 26.5 28.1 31.2 36.2 31.7 

Annual average oC 8.5 6.8 6.7 7.6 8.6 10.8 8.7 

Extreme low oC -28.1 -32.0 -30.9 -27.4 -30.9 -27.3 -28.1 

Extreme high oC 34.6 33.4 34.6 32.6 34.6 37.9 34.6 

Relative humidity Average % no data 66 62 no data no data no data no data 

Precipitation Annual total mm 706.2 592.2 766.0 919.0 653.5 113.3 422.4 

Evaporation Annual average mm/y 1577 1356.0 1550 no data no data 2325 no data 

Sunshine Annual total h 2622.6 2197.6 2265.7 2295.9 2395.0 3088.5 2655.3 

Wind speed 
Maximum m/s 11.7 10.1 10.9 9.7 12.4 11.4 10.1 

Average m/s 2.2 1.6 1.5 1.8 1.7 1.9 2.2 

Source: NHAR 2014 Statistical Year Book, EIRs 

 
105. Air Quality. Receptors sensitive to potential air quality and noise impacts from this project 
include village residential households, schools, health clinics and mosques. These are listed in 
Appendix 2. Table 19 summarizes the types and numbers of air and noise sensitive receptors for 
the rural trunk roads, indicating that 63 villages with 2,129 households and 8,679 residents, 12 
schools, 2 health clinics and 3 mosques are located within the assessment areas of 200 m from 
the proposed rural trunk roads. Xiji, Tongxin and Pengyang Counties show the highest numbers 
of residents within the assessment areas compared to the other counties. Air and noise sensitive 
receptors for the 21 rural feeder roads include 114 administrative and natural villages along 
these roads (see Appendix 2). 
 

Table 19: Summary of Air and Noise Sensitive Receptors for the Rural Trunk Roads 

Road Name 
Number of Air and Noise Sensitive Receptors 

Village Household Population School Clinic Mosque 

1. Yuanzhou District: Guanting–Yuanzhou District Guyuan Road 9 171 605 1 0 0 

2. Yuanzhou District: Wanzhang–Sanying Road 4 81 324 1 0 1 

3. Xiji County: Jiangtai–Xitan–Pingfeng Road 21 711 2,740 5 1 0 

4. Tongxin County: Wangtuan–Yuwang Road 12 519 2,211 1 0 2 

5. Pengyang County: Mengyuan Chunshucha–Chengyang Yangping Road 8 208 1,069 2 1 0 

6. Haiyuan County: Zhengqi–Jiucai–Sikouzi Road 6 189 930 1 0 0 

7. Jingyuan County: Shatang (Huanghua County)–Gaodian Road 3 250 800 1 0 0 

Total: 63 2,129 8,679 12 2 3 

Source: EIRs 

 
106. Baseline ambient air quality monitoring for environmental impact assessment for road 
projects in the PRC generally consists of monitoring of relevant air quality parameters on seven 
consecutive days. This is usually carried out by local Environmental Monitoring Stations, which 
are subsidiary of local EPBs that are authorized entities for conducting environmental 
monitoring15. Recent data from routine monitoring in nearby areas by local EPBs or monitoring 

                                                
15

 In the PRC, only monitoring data collected by an authorized entity will be accepted by the environmental authority. 
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data in nearby areas from other recently approved projects are also allowed to be used for 
representing ambient conditions. 
 
107. Table 20 presents the monitoring results for the rural trunk roads, which could be deemed as 
representative for the rural feeder roads in the same counties. The monitoring results, however, 
represent only a snapshot in time and in space on the days of monitoring and at the locations of 
monitoring. Monitoring data in Table 18 show that the highest concentrations of 24-h PM10 at the 
Wangzhang – Sanying Road in Yuanzhou District and at the Zhengqi–Jiucai–Sikouzi Road in 
Haiyuan County exceeded both GB 3095-2012 Class II and WBG EHS interim target standards. 
Data also show that the highest concentrations of 24-h TSP at the Wangzhang – Sanying Road 
in Yuanzhou District and at the Wangtuan – Yuwang Road in Tongxin County exceeded GB 
3095-2012 Class II standard (WBG has no standard for TSP). This indicates that dust and 
particulate matter are potential air pollutants in these areas, likely to be caused by wind blowing 
over arid land. SO2 and NO2 (both 1-h and 24-h), on the other hand, complied with both GB 
3095-2012 Class II and WBG EHS interim target standards at all the locations on the days of 
monitoring. 
 

Table 20: Baseline Ambient Air Quality Monitoring Data for the Rural Trunk Roads 

Road Name and  

Monitoring Dates 
Monitoring Location 

Average Concentration (μg/m3) 

SO2 NO2 TSP PM10 

1-h 24-h 1-h 24-h 24-h 24-h 

1. Yuanzhou District: Guanting–

Yuanzhou District Guyuan Road 

(9-13 FEB 2015) 

Spoil disposal site 7-11 8- 9 10-25 12-17 122-150 66-91 

Gaohong Village 高村 7-15 8-10 11-18 12-14 120-151 77-92 

Caijiayanwa 蔡家阳洼 7-16 8-12 8-24 13-17 99-135 66-91 

Yunwushan Nature Reserve 

Experimental Zone  

云山保区区 

5-12 7-12 7-8 6-11 57-138 39-81 

2. Yuanzhou District: Wanzhang–

Sanying Road 

(24-30 SEP 2015) 

Shiwan Village 石湾村 no data 12-34 no data 12-36 110-328 69-214 

3. Xiji County: Jiangtai–Xitan–Pingfeng 

Road 

(21-27 JAN 2015) 

Shuiquanping Nanwan  

水泉坪南湾 
7-13 7-8 8-22 8-18 104-132 48-73 

Xiaxianmawan 麻湾 7-19 8-14 8-25 9-17 101-133 50-74 

Xinzhuang 新庄 7-17 8-12 8-24 9-17 81-117 48-73 

4. Tongxin County: Wangtuan–Yuwang 

Road 

(8-14 MAR 2015) 

1.8 km north-east of 

chainage K67+410 
09-17 12-17 10-29 18-26 210-370 no data 

5. Pengyang County: Mengyuan 

Chunshucha–Chengyang Yangping 

Road 

(28 MAR-10 APR 2016) 

Baiyangzhuang 白庄 no data 14-25 no data 19-23 130-202 55-130 

Caotan Village 草村 no data 15-22 no data 17-21 143-202 60-121 

6. Haiyuan County: Zhengqi–Jiucai–

Sikouzi Road 

(month of JUN 2015) 

Haiyuan County Automated 

Air Quality Monitoring Station 
no data 3-12 no data 5-18 no data 20-237 

7. Jingyuan County: Shatang 

(Huanghua County)–Gaodian Road 

(4-10 APR 2016) 

Shatang Village 沙塘村 no data 14-19 no data 18-24 142-181 74-95 

PRC GB 3095-2012 Class II standard 500 150 200 80 300 150 

WBG EHS standard Interim target n/a 50-125 n/a n/a n/a 75-150 

Notes 
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Road Name and  

Monitoring Dates 
Monitoring Location 

Average Concentration (μg/m3) 

SO2 NO2 TSP PM10 

1-h 24-h 1-h 24-h 24-h 24-h 

 The highest concentration exceeded both PRC and WBG EHS standards 

 The highest concentration exceeded PRC standard 

Source: EIRs 

 
108. Acoustic Environment. Baseline noise monitoring for environmental impact assessment in 
the PRC generally consists of noise monitoring on two consecutive days, with noise 
measurements taken both during the day and night time on each day. Table 21 presents the 
monitoring results for the rural trunk roads, which could be deemed as representing the worst 
conditions for the rural feeder roads (with considerably less traffic volume). Results presented in 
Table 21 show that all day time and night time noise levels measured at the locations on the days 
of monitoring complied with GB 3096-2008 Noise Functional Category 2 standard and WBG 
EHS standards.   
 

Table 21: Baseline Noise Monitoring Data for the Rural Trunk Roads 

Road Name Monitoring Location and Chainage Monitoring Date 
Noise Level [LAeq=dB(A)] 

Day Time Night Time 

1. Yuanzhou District: 

Guanting–Yuanzhou 

District Guyuan Road 

Guanting Town 官 

(K1+685) 

2016.04.05 51.6 42.6 

2016.04.06 51.2 41.8 

Liudian Village 刘店村 

(K7+500) 

2016.04.05 48.7 39.1 

2016.04.06 49.0 39.5 

Liuzhendian 刘店 

(K10+160) 

2016.04.05 47.1 40.0 

2016.04.06 47.8 39.7 

Shizhuang Village 石庄村 

(K14+475) 

2016.04.05 49.3 42.1 

2016.04.06 48.8 41.5 

2. Yuanzhou District: 

Wanzhang–Sanying 

Road 

Lijiacha Village 李家岔村 

(K4+500) 

2016.04.07 43.8 38.6 

2016.04.08 42.9 38.7 

Dongyuan Village #2 Team 源村二 

(K24+300) 

2016.04.07 43.3 38.2 

2016.04.08 42.1 37.5 

Dongyuan Primary School 源小学 

(K24+710) 

2016.04.07 45.8 41.6 

2016.04.08 43.5 39.5 

Dongyuan Village #4 Team源村四 

(K26+500) 

2016.04.07 43.8 40.5 

2016.04.08 43.3 39.6 

Malu Mosque 路清真寺 

(K30+900) 

2016.04.07 45.8 42.1 

2016.04.08 46.5 42.9 

Malu Village 路村 

(K30+900) 

2016.04.07 46.3 42.7 

2016.04.08 46.8 43.1 

3. Xiji County: Jiangtai–

Xitan–Pingfeng Road 

Jiangtai Central Primary School 将台中心小学 

(K0+035) 

2016.04.05 55.6 46.4 

2016.04.06 55.0 46.0 

Maojiagou Village 毛家沟村 

(K2+560) 

2016.04.05 50.0 42.5 

2016.04.06 49.1 42.5 

Heihugou Village 黑虎沟村 

(K9+620) 

2016.04.05 49.3 42.1 

2016.04.06 48.8 41.5 

Xitan Village 西村 

(K18+120) 

2016.04.05 51.1 43.3 

2016.04.06 51.3 43.5 

Gancha Village 甘岔村 

(K24+780) 

2016.04.05 50.5 44.1 

2016.04.06 50.9 44.3 

Xinzhuang Village 新庄村 

(K29+600) 

2016.04.05 47.4 37.6 

2016.04.06 47.9 37.8 
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Road Name Monitoring Location and Chainage Monitoring Date 
Noise Level [LAeq=dB(A)] 

Day Time Night Time 

New road section representative location 

(K30+220) 

2016.04.05 42.2 37.4 

2016.04.06 42.3 37.7 

Pingfeng Secondary School 平峰中学 

(K51+560) 

2016.04.05 52.6 43.6 

2016.04.06 53.2 43.8 

Fujiawan 伏家湾 

(K65+670) 

2016.04.05 45.9 38.3 

2016.04.06 45.7 38.5 

Lijiabaozi 李家堡子 

(K72+140) 

2016.04.05 49.5 42.2 

2016.04.06 48.8 41.4 

4. Tongxin County: 

Wangtuan–Yuwang 

Road 

Qianhong Village 前村 

(K3+750) 

2016.04.06 54.6 40.7 

2016.04.07 55.1 40.6 

Humaqi Village 胡麻旗村 

(K6+200) 

2016.04.06 54.2 41.6 

2016.04.07 54.0 41.3 

Zhangjiawan Village 家湾村 

(K29+620) 

2016.04.06 54.4 41.3 

2016.04.07 54.2 40.7 

Shangyuan Primary School 小学 

(K61+160) 

2016.04.06 53.7 41.2 

2016.04.07 54.2 41.6 

5. Pengyang County: 

Mengyuan 

Chunshucha–

Chengyang Yangping 

Road 

Baiyangzhuang 白庄 

(K4+150) 

2016.03.30 45.6 40.3 

2016.03.31 45.2 40.0 

Mengyuan Village Central School 孟中心学

校 

(K4+520) 

2016.03.30 52.0 40.6 

2016.03.31 51.8 40.3 

Mengyuan Health Clinic 孟生院 

(K4+700) 

2016.03.30 48.9 38.6 

2016.03.31 48.6 38.4 

Caotan Village 草村 

(K12+600) 

2016.03.30 42.7 38.1 

2016.03.31 42.5 38.0 

Ligou Village 李沟村 

(K21+200) 

2016.03.30 40.1 35.2 

2016.03.31 49.7 35.0 

Yangping Village 坪村 

(K30+400 

2016.03.30 38.3 33.7 

2016.03.31 38.3 33.6 

6. Haiyuan County: 

Zhengqi–Jiucai–Sikouzi 

Road16 

Tangbao Village 唐堡村 

(K0+180-K0+340) 

2016.06.24 44.6 34.2 

2016.06.25 44.8 34.4 

Lubiliang Village 路壁梁村 

(K12+800-K14+000) 

2016.06.24 44.0 33.2 

2016.06.25 44.2 33.9 

Matao Village 套村 

(K18+000-K19+000) 

2016.06.24 44.0 34.0 

2016.06.25 44.2 33.4 

Yuantao Village 元套村 

(K20+400-K22+000) 

2016.06.24 45.0 34.6 

2016.06.25 44.9 34.2 

7. Jingyuan County: 

Shatang (Huanghua 

County)–Gaodian Road 

Shatang V illage 沙塘村 

(K0+200) 

2016.04.04 42.8 35.7 

2016.04.05 42.1 33.3 

Nonglin Village 林村 

(K12+800) 

2016.04.04 44.3 38.5 

2016.04.05 42.8 37.1 

Nonglin Primary School 林小学 

(K12+850) 

2016.04.04 38.6 34.9 

2016.04.05 37.0 34.1 

Tuyao Village 土窑村 2016.04.04 37.4 32.9 

                                                

16
 : The noise meter was not properly cablibrated when the noise measurements were taken in Haiyuan County in 

April 2016 so the baseline monitoring was repeated in June 2016 and have been included above.  
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Road Name Monitoring Location and Chainage Monitoring Date 
Noise Level [LAeq=dB(A)] 

Day Time Night Time 

(branch K1+600) 2016.04.05 37.1 31.8 

GB 3096-2008 Noise Functional Category 2 standard 60 50 

WBG EHS standard 55 45 

Source: EIRs for the trunk rural roads 

 
109. Surface Water Quality. The seven project counties are located within the watersheds of the 
Qingshui River, the Jing River and the Hulu River. Qingshui River is the largest river in NHAR 
that flows directly into the Yellow River. Jing River and Hulu River both flow into the Wei River, 
which is a major tributary of the Yellow River. 
 
110. Qingshui River is a seasonal river that is 320 km long, with a watershed of 14,481 km2. It 
originates from Heicigounao in Kaicheng in southern Guyuan City, flows from south to north 
through Yuanzhou District, Tongxin County in Wuzhong City, Haiyuan County in Zhongwei City, 
entering the Yellow River at Quanyanshan in Zhongning County. Qingshui River has altitudes of 
2,489 m at its headwater and 1,190 m at its confluence with the Yellow River, with an average 
gradient of 1.49 o/oo. It has an average annual runoff of 2.16 x 108 m3. 
 
111. Jing River originates from the eastern foothill of Liupanshan, flows through Jingyuan and 
Pengyang Counties in Guyuan City into Shaanxi Province before joining the Wei River. It is 455 
km long and has a watershed of 4,955 km2, with 4,166 km2 within Guyuan City. 
 
112. Hulu River originates from the southern foothill of Yueliangshan, which is an extension of the 
Liupanshan range, flowing south through Xiji County into Gansu Province before joining the Wei 
River. Its length in Xiji County is 118 km with a watershed of 3,586 km2 and an annual average 
runoff of 1.69 x 109 m3. 
 
113. Table 22 shows that four of the seven rural trunk roads would have surface water quality 
sensitive receptors due to close proximity (within assessment area) to these water bodies or road 
or bridge crossings. These include rivers and reservoirs (for irrigation and flood control, none for 
drinking water supply). Of the 15 bridges listed in Table 11 for the rural trunk roads, six will be 
river crossing bridges as shown in Table 22. The other nine bridges cross small gullies and 
valleys. One road crossing will also be constructed over the Hulu River in Xiji County, with 
culverts provided underneath for river flow. 
 

Table 22: Rural Trunk Road Surface Water Sensitive Receptors 

Road Name Sensitive Receptor 
Location in Assessment 
Area 

Water Body Description 

GB 3838-2002 
Water Quality 

Category 
Requirement 

Photo 

Yuanzhou District: 
Wanzhang – Sanying Road 

Qingshui River 
清水河 

Bridge crossing at K31+550 
Seasonal river, tributary of the 
Yellow River 

Category III 

 

Xiji County: Jiangtai – Xitan 
– Pingfeng Road  

Hulu River 
葫芦河 

Road crosses river at K1+760 
– K1+800 with culverts 
underneath for river flow 

Tributary of the Wei River. Category III 
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Road Name Sensitive Receptor 
Location in Assessment 
Area 

Water Body Description 

GB 3838-2002 
Water Quality 

Category 
Requirement 

Photo 

Lanni River  
泥河 

2 bridge crossings at 
K31+033.5 and K31+409 

Tributary of the Hulu River Category III 

 

Xichuan Reservoir  
西川水 

47 m from the road at 
K32+250 to K32+700 

400,000 m3 water storage 
capacity for irrigation 

Category III 

 

Luotuocha Reservoir 
岔水 

71 m from the road at 
K70+400 to K71+050 

200,000 m3 water storage 
capacity for irrigation 

Category III 

 

Libaoba Reservoir 
李堡水 

Bridge crossing at K72+788 
100,000 m3 water storage 
capacity for irrigation 

Category III 

 

Haiyuan County: Zhengqi – 
Jiucai – Chengyang 
Yangping Road 

Gaipai Reservoir 
盖牌水 

20 m from the road at K0+180 
to K0+340 

For irrigation and flood control Category V none 

Satai Reservori 
撒台水 

100 m from road at K4+120 to 
K4+702 

For flood control Category V none 

Sikouzi Reservoir 
寺 子水 

300 m from the road at 
K28+400 

For irrigation and flood control Category V none 

Satai River 
撒台河 

Bridge crossing at K2+000 to 
K2+420 

Seasonal river, tributary of 
Qingshui River 

Category IV none 

Jingyuan County: Shatang 
(Huanghua County) – 
Gaodian Road 

Tuyaokou 
土窑沟 

Bridge crossing at K2+698 
Small tributary of the Jing 
River with small flow and < 1 
m water surface width 

Category III 

 
Source: EIRs 

 
114. Table 23 presents the baseline surface water quality monitoring data for the rural trunk 
roads. The data were obtained from the 2014 or 2015 environmental quality monitoring reports 
published by the NHAR or by the respective city. The data show that water quality in the 
Qingshui River in Tongxin and Haiyuan counties did not meet GB 3838-2002 Category III water 
quality standard, with Tongxin showing Class IV standard (exceeded Class III) and Haiyuan 
showing Class V standard (exceeded Class IV). The Hulu River in Xiji County also failed to meet 
Category III water quality standard. Exceedance was mainly due to high levels of COD, BOD5, 
NH3-N and TP, indicative of anthropogenic pollution in these rivers. 
 

Table 23: Baseline Surface Water Quality Monitoring Data for the Rural Trunk Roads 

Name of Road Monitoring Location 

Concentration 

pH DO COD BOD5 IMn NH3-N TP TPH 
Coliform 
bacteria 

--- mg/L mg/L mg/L mg/L mg/L mg/L mg/L no./L 

1. Yuanzhou District: 
Guanting–
Yuanzhou District 
Guyuan Road 

Shenjia River Reservoir  
家河水 

7.81 6.31 29.9 6.60 9.17 1.52 0.24 no data 258 

2. Yuanzhou District: 
Wanzhang–

Qingshui River at Quanyanshan 
清水河泉眼山断面 

7.14-8，57 9.6 15.0 2.20 3.30 0.35 0.09 0.01 no data 
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Name of Road Monitoring Location 

Concentration 

pH DO COD BOD5 IMn NH3-N TP TPH 
Coliform 
bacteria 

--- mg/L mg/L mg/L mg/L mg/L mg/L mg/L no./L 

Sanying Road 
3. Xiji County: 

Jiangtai–Xitan–
Pingfeng Road 

Hulu River at Yangfeng Village 
葫芦河坊村断面 

7.44-7.50 3.88 26.0 4.50 9.60 1.37 0.06 no data 360 

4. Tongxin County: 
Wangtuan–
Yuwang Road 

Qingshui River at Ershilipu 
清水河二十里断面 

7.41-8.11 6.2 28.0 4.7 4.8 1.30 0.28 0.01 no data 

5. Pengyang County: 
Mengyuan 
Chunshucha–
Chengyang 
Yangping Road  

No river. Only drainage gullies 
with seasonal flow. 

--- --- --- --- --- --- --- --- --- 

6. Haiyuan County: 
Zhengqi–Jiucai–
Sikouzi Road 

Qingshui River at Sanying 
清水河 断面 

7.39-8.40 5.00 35.0 8.10 10.8 1.88 0.33 0.01 no data 

7. Jingyuan County: 
Shatang 
(Huanghua 
County)–Gaodian 
Road 

Zhongjing River at Danzhengxia 
中河筝峡断面 

7.66-8.04 8.5 13.0 2.2 2.5 0.40 0.04 0.01 no data 

GB 3838-2002 
Category III standard 6-9 ≥5 ≤20 ≤4 ≤6 ≤1.0 ≤0.2 ≤0.05 ≤10000 

Category IV standard 6-9 ≥3 ≤30 ≤6 ≤10 ≤1.5 ≤0.3 ≤0.5 ≤20000 
Notes: 
 Exceeded Category III standard 
 Exceeded Category IV standard 
Source: EIRs 

 
C. Biological Resources, Ecology and Biodiversity 
 
115. Ecological surveys were conducted for the EIRs for the trunk roads within the assessment 
areas 200 m from both sides of existing roads, new road sections and temporary land take areas 
for construction staging areas, borrow areas and spoil disposal sites which are mostly near the 
road alignment. As can be seen from Figure 8 above, road side environmental settings for both 
rural trunk roads and rural feeder roads are characterized by scattered village houses, farmland, 
grass patches and rock outcrops. Vegetation types within the assessment areas were found to 
consist of arid grassland species dominated by Artemisia spp. (Sagebush) such as A. ordosica 
(油蒿草) and A. sacrorum (铁杆蒿 ), Taraxacum mongolicum (Dandelion 蒲公英), Carex 

tristachya (苔草)， Sanguisorba officinalis (Great Burnet 地榆 ), Stipa bungeana (Needle-grass 

长芒草) and Thymus mongolicus (Mongolian Thyme 百 香). Shrubs were dominated by the 

planted Hippophae rhamnoides (Sea-buckthorn 沙棘) and Ziziphus jujube (Common Jujube 酸

枣), and Caragana davazamcii (Pea-shrub 柠条) and Tamarix chinensis (Five-stamen Tamerisk 

柽 ). Trees planted along the road side were mainly the broad-leaf deciduous Populus spp. 

(Poplar 杨树) and Salis babylonica (Weeping willow ), and a few coniferous evergreen Pinus 

tabuliformis (Chinese Red Pine 油松) and P. sylvestris (Scot’s Pine 樟子松). Cultivated species 

include Fagopyrum esculentum (Buckwheat 荞麦), Glycine max (Soybean 大豆), Panicum 

miliaceum (Common Millet 糜子), Solanum tuberosum (Potato 马铃薯) and Zea mays (Corn 玉

米). 
 
116. An analysis was undertaken on three selected roads by the EIRs on the sizes and biomass 
of various vegetation types within the 200-m assessment areas of these roads (Table 24). The 
assessment areas for all three roads are dominated by farmland followed by grassland in terms 
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of area coverage and by farmland followed by either shrubs or trees in terms of biomass. In 
terms of area coverage, farmland and grassland account for more than 80% in all three cases. 
Farmland alone accounts for 46% to 63% of area coverage and 49% to 70% of biomass in the 
assessment areas of these roads, indicative of the extent of human activities and disturbance in 
the assessment areas. 
 
Table 24: Composition of Vegetation Types and Biomass within the Assessment Areas of 

Selected Rural Trunk Roads 

Vegetation Type 

Yuanzhou: Guanting –Guyuan Road Xiji: Jiangtai – Xitan – Pingfeng Road Tongxin: Wangtuan – Yuwang Road 

Area Biomass Area Biomass Area Biomass 

(km2) % of Total (t) (km2) % of Total (t) (km2) % of Total (t) 

Trees 0.8424 7.4% 3,316 2.2372 7.2% 8,806 0.0833 0.3% 328 

Shrubs 0.2926 2.6% 257 0.5472 1.8% 480 2.5248 9.4% 2,214 

Grassland 3.5280 31.0% 370 6.0034 19.3% 630 9.7789 36.3% 1,027 

Arid farmland 5.6508 50.0% 3,814 19.5958 62.9% 1,3227 12.5100 46.4% 8,444 

Non-vegetated 1.0628 9.3% --- 2.7801 8.9% --- 2.0483 7.6% --- 

Total 11.3766 100% 7,757 31.1637 100% 23,143 26.9453 100% 12,013 

Note: Non-vegetated areas include constructed areas (houses & roads) and water bodies 

Source: EIRs 

 
117. Because the roads are existing roads and already influenced by human activities, many 
animals have avoided these areas. Those recorded in the assessment areas were mostly small 
reptiles and mammals, and common bird species. Small reptiles included Bufo raddei 
(Mongolian Toad 花背蟾蜍), Eremias spp. (Wall Lizard 麻蜥), Gekko spp. (Gecko 壁虎), 

Pelophylax nigromaculatus (Black-spotted Frog 黑斑蛙), Phrynocephalus spp. (Toad-head 

Agamid Lizard 沙蜥) and snakes. Small mammals included Lepus spp. (Hare / Rabbit 兔) 

Microtus spp. (Field Mouse 鼠 ), Meriones unguiculatus (Mongolian Gerbil 长爪沙鼠 ), 

Spermophilus spp. (Ground Squirrel 黄鼠), Dipodids (Sole 跳鼠). Bird species included Corvus 

spp. (Crow 乌鸦), Hirundo spp (Swallow 燕子), Passer spp. (Sparrow 麻雀) and Pica pica 

(Common Magpie喜鹊). 
 
118. Biodiversity within the assessment areas is anticipated to be low due to long periods of 
disturbance by human activities within the assessment areas of the project roads. No protected 
areas for conservation, protected plant and animal species, and natural and critical habitats have 
been recorded within the construction footprint of all project roads.  
 
119. Yunwushan National Nature Reserve. Two existing rural trunk road sections proposed for 
improvement in Yuanzhou District, the Guanting – Yuanzhou District Guyuan Road and the 
Wanzhang to Sanying Road, terminate within 500 m of the experimental zone of the Yuwushan 
National Nature Reserve (see discussion on the history and zoning of the nature reserve in 
Section III.G under Associated Facilities). One rural feeder road in Yuanzhou District proposed 
for improvement, the existing 4.4 km Caichuan – Yangjiayaoxian Road, is in close proximity to 
the nature reserve. The road is outside the boundary of the nature reserve but is bordered on 
both sides by the experimental zone of the Yunwushan National Nature Reserve. The nature 
reserve was established for the protection of arid grass meadow habitat, with Stipa bungeana 
being the target species. Protected species that have been recorded within the nature reserve, 
mainly within the core zone, are listed in Table 25. Eleven species are on the national protection 
list, with four species in Class I and seven species in Class II. Of these, seven are on the 
International Union for Conservation of Nature (IUCN) red list as of least concern (LC), one 
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species being vulnerable (VU), two species being near threatened (NT), and one species, the 
Saker Falcon Falco cherrug, being endangered (EN). None of these species were found or 
recorded in literature to be occurring within the project area of influence for the above proposed 
roads during domestic environmental impact assessment. However, the indirect impacts of 
increased traffic and noise on the roads will need to be considered. 

 

Table 25: Protected Species Recorded within the Yunwushan National Nature Reserve 

Species 
Protection 

Status 
Characteristic Photo 

Pallas’s Fish 
Eagle 
玉海雕
(Haliaeetus 

leucoryphus) 

National 
Class I 

IUCN: VU 

Inhabits high altitude (3200m – 4700 m) 
river valleys, mountains and open 
grassland areas. Preys on Marmot, 
Ground Squirrel, Pika etc. in grassland 
and wilderness areas. 

 

Golden Eagle 
金雕(Aquila 

chrysaetos) 

National 
Class I 

IUCN: LC 

Inhabits grassland, wilderness, river 
valleys, especially high altitude coniferous 
forest reaching altitudes 4000 m and 
above. Usually rests on top of mountain 
cliffs and tall trees in open areas during 
day time. Preys on various animals on 
barren mountain slopes and shrubs.  

 

Great Bustard 
大(Otis tarda) 

National 
Class I 

IUCN: VU 

Inhabits open plains, arid plains, 
grassland with few trees and semi-desert 
areas. Feeds mainly on vegetation but 
also invertebrates and sometimes 
vertebrates. 

 

Saker Falcon 
隼(Falco 

cherrug) 

National 
Class I 

IUCN: EN 

Migrant species. Mainly occurs on inland 
grassland and in hilly regions inhabiting 
open mountain terrain, river valleys, 
deserts and grassland. Preys on birds and 
small animals. Breeding season is from 
April to June, mostly nests in the cracks of 
remote cliffs or on trees. 
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Species 
Protection 

Status 
Characteristic Photo 

Pallas’s Cat 
兔(Felis 

manul) 

National 
Class II 

IUCN: NT 

Inhabits shrubbery grassland, arid 
grassland and deserts. Nocturnal preying 
on Hare, Pika, Sandgrouse, etc. 

 

Eurasian Lynx 
猞(Lynx lynx) 

National 
Class II 

IUCN: LC 

Likes cold climate. Inhabits a wide range 
of habitats such as forest and shrubbery 
areas, dense woodland, rocky mountain, 
caves and cracks. Preys mainly on rats 
and hares. 

 

Common Crane 
灰(Grus grus) 

National 
Class II 

IUCN: LC 

Inhabits open plains and fields, grassland, 
marshes, river shoals, lakes and 
agricultural land. Feeds on vegetation, 
mollusks, insects, frogs, lizards and fish. 

 

Northern 
Long-eared Owl 
耳(Asio 

otus) 

National 
Class II 

IUCN: LC 

Hides in forests in the day time resting on 
tree branches or thick bushes in open 
areas. Nocturnal preying on small rats, 
birds, fish and frogs. 

 

Eurasian 
Eagle-owl 
雕(Bubo 

bubo) 

National 
Class II 

IUCN: LC 

Inhabits mountain forests, plains, 
wilderness, shrubs, and exposed 
mountain cliffs. Nocturnal and preys on 
variety of animals including rats, hares, 
frogs, hedgehogs, insects, pheasants and 
other birds. 
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Species 
Protection 

Status 
Characteristic Photo 

Common Kestrel 
隼(Falco 

tinnunculus) 

National 
Class II 

IUCN: LC 

Inhabits in mountain areas and open 
wilderness. 

 

Tawny Eagle 
草原雕(Aquila 

rapax) 

National 
Class II 

IUCN: LC 

Inhabits open plains, grassland, deserts 
and low hilly wilderness areas. Preys 
mainly on rats, Pika, Marmot, lizards, 
snakes, birds, small invertebrates and 
insects.  

 

Notes: IUCN = International Union for Conservation of Nature; LC = least concern; NT = near threatened; VU = vulnerable; EN = 
endangered 
Source: EIR 

 
D. Socioeconomic Conditions 
 
120. Demographic Profile and Poverty Status. The Liupanshan area is one of the designated 
poverty focus areas of the national government. This project focuses on the seven poorest 
counties within the Liupanshan area. According to the Poverty Alleviation Office, 76% of the 
administrative villages in the project area are classified as poor, with a third of the total rural 
population in the project area considered to be poor (over 600,000 people). Table 26 shows the 
demographics of the project counties in 2013. Of the population of 2.4 million in these counties, 
poor population accounted for 38%, ranging from 28% in Longde County to 47% in Xiji County. 
Hui minorities accounted for almost 60% of the total population of the seven counties, ranging 
from 12% in Longde County to almost 90% in Tongxin County. 
 

Table 26: Demographics of the Project Counties 

City County Population Area (km2) Poor population Hui minorities 

Guyuan Yuanzhou 448,000 2,739 36.0% 47.7% 
Xiji 509,000 3,130 46.9% 57.4% 
Longde 183,000 985 28.0% 12.0% 
Jingyuan 126,000 1,131 33.9% 78.8% 
Pengyang 260,000 2,528 37.6% 31.2% 

Wuzhong Tongxin 398,000 4,662 39.2% 88.9% 
Zhongwei Haiyuan 466,000 6,463 33.0% 73.6% 

Total 2,390,000 21,638 37.7% 58.8% 

Source: NHAR Statistical Yearbook 2014 

121. Economic profile. Table 27 shows the economic profiles of the project counties based on 
2013 statistics, in comparison with the national and NHAR data. Per capita gross domestic 
products (GDP) in the seven counties were below national and NHAR averages, ranging from 22% 
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(Haiyuan County) to 47% (Yuanzhou District) of the NHAR average. The rural household per 
capita net incomes were also below national and NHAR averages, ranging from 70% (Haiyuan 
County) to 80% (Pengyang County) of the NHAR average. 
 

Table 27: Economic Profiles of the Project Counties 

Parameter Unit PRC NHAR 
Guyuan Wuzhong Zhongwei 

Yuanzhou Xiji Longde Jingyuan Pengyang Tongxin Haiyuan 

GDP Billion CNY 56,884.5 256.5 7.86 4.24 1.71 1.10 3.54 4.04 3.41 
Primary industry Billion CNY 5,695.7 22.3 1.32 1.31 0.47 0.28 1.17 1.04 1.09 
Secondary industry Billion CNY 24,968.4 126.5 2.00 0.88 0.46 0.33 1.15 1.57 0.76 
Tertiary industry Billion CNY 26,220.4 107.7 4.55 2.05 0.79 0.49 1.22 1.43 1.57 
Per capita GDP CNY 41,908 39,420 18,653 11,672 10,475 10,748 17,412 12,303 8,600 
Rural household per 
capita annual net income 

CNY 8,896 6,931 5,464 5,303 5,350 4,932 5,518 5,172 4,838 

Source: NHAR Statistical Yearbook 2014 

 
122. Farming is an important economic activity in the Liupanshan area. Farm products include 
wheat, corn, white pea, potato, buckwheat, bracken, flax, oat, sunflower, wolfberry (Gouji), 
Chinese liquorice, red date, fruits and many medicinal plants. The Liupanshan area is rich in 
mineral resources, including oil shale, coal, dolomite, limestone, millstone, marlstone, 
magnesium, iron, copper, lead, phosphorus, gypsum, sodium sulfate, quartz sand, sand gravel, 
aggregated rock, and clay. 
 
123. Tourism has been a growing industry in the Liupanshan area. Popular tourism sites include 
relics of the Great Wall from the Qin Dynasty; relics with ancient architecture such as the 
Huangyibao Old Town, Xumeishan Rock Cave, Wuliangshan Rock Cave, Saozhuling Rock Cave, 
Yehezi Neolithic Ruins, Zhoujiazjui Neolithic Ruins, Old Town Neolithic Ruins, Ling’er and Liu 
River Paleolithic Runis, Caiyuan Village Ruins, Weizhou Old Town and Qiyingbeizui Old Town; 
scenic areas such as the Yehe Valley, Lingdian Gorge, Yanzhi Gorge, Laolong Pond, Daxue 
Mountain, Qianqiujia, and Ru River Leisure Forest Park; and historical education sites such as 
the Jiangtaibao Monument for Red Army Joint Forces for Long March and the Liupanshan 
Memorial for Red Army Long March. None of these sites are located within the footprint of the 
proposed roads. 
 
124. Poverty Assessment. A poverty impact assessment was conducted by the PPTA 
consultant in the project counties. Key findings from the poverty impact assessment report are 
summarized below: 
 

(i) The most important cause of poverty is insufficient access to credit thus 
preventing poor farmers from increasing their agricultural production and 
generating non-agricultural income. Illness and medical expenses, and lack of 
labor and skills are also major determinants of poverty. Bad road conditions also 
affect some poor households thus limiting transportation of products and 
increasing transportation cost. 

(ii) Households depend heavily on migration wage income for their living. Men are 
more likely to migrate out to work in cities in Ningxia and nearby provinces such 
as Gansu, Qinghai, Shaanxi and Inner Mongolia. Women and children are left 
behind in rural areas for about eight months per year. Women have to perform all 
the housework, and engage in most of the farming activities and raising livestock. 
Road improvement can greatly reduce the workload of the women who are left 
behind. 
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(iii) Electric motorcycles are widely used by women for commuting purposes. 
Unpaved roads not only slow down the speed, but also reduce the life span of the 
vehicles. When there are rains or snow, unpaved roads are not passible for 
electric motorcycles and ambulance in times of emergency. 

(iv) Good roads are very helpful to primary school children who need to go to school 
every week day. Primary schools are usually located in the same villages with no 
boarding facility. 

(v) According to the CTBs all administrative villages have paved road access, 54% of 
the poor villages still have unpaved roads connecting them to the town. This 
means, in many cases either an unpaved road or a detour has to be used to reach 
the next town. There is considerable potential for village road improvement, in the 
order of 3,000 km. 

(vi) Presently only 44% of the poor villages are supplied with bus services. Transport 
in the remaining villages is either by private vehicles or informal collective 
transport. 54% to 94% of the households possess and own motorcycles which are 
used to transport passengers. Nevertheless, to transport children to school 
requires considerable time and might be impossible during bad weather 
conditions. 

(vii) Internal access is important issue in the accessibility of poor villages. More than 
2,000 natural villages have no paved access to the administrative center, which 
amounts to 42% of all natural villages in poor administrative villages. Since the 
average unpaved road length amounts to 3.6 km the potential for improvement 
amounts to more than 6,500 km, which is more than double the potential for 
village roads. 

 

E. Physical Cultural Resources 

 

125. The project EIRs, EITs and EIRFs have reviewed and confirmed that no physical cultural 
resources as defined in SPS (2009) occur within the footprint of the project sites. Should buried 
artifacts of archaeological significance be uncovered during the construction stage within the 
project areas, construction will be stopped and immediately reported to the local cultural bureaus 
in accordance with the PRC’s Cultural Relics Protection Law (2002) (item #12 in Table 1) and the 
Cultural Relics Protection Law Implementation Ordinance (2003) (item #17 in Table 1). 
 
F. Greenhouse Gas Emissions 
 
126. The NHAR government in 2014 announced an action plan to control its greenhouse gas 
(GHG) emissions17. Table 28 shows the estimated GHG emissions in prefecture level cities in 
2013 and the projected targets for GHG emissions at the end of 2015. The action plan set out 
key tasks for implementation in 2014 and 2015 so as to control the increase in GHG emissions in 
NHAR by the end of 2015 to no more than 11.13 million t compared to the 2013 level, with target 
set for each city. Key tasks included the following: 
 

(i) Strictly control the new construction and expansion of highly polluting and high 
energy consuming industries; 

(ii) Expedite the elimination of obsolete industrial capacities; 

                                                
17

 Announcement from NHAR Government on Issue of an Action Plan for Controlling Greenhouse Gas Emission in 
the Autonomous Region, NHAR Announcement [2014] No. 190. 自治区人民 府 公厅关于 发宁夏回 自治区

控制温室气体排 行动 划 2014年-2015年 的通知 宁 发 2014 190号. 
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(iii) Expedite the transformation and upgrade of traditional industries; 
(iv) Actively develop low carbon energy sources; 
(v) Increase carbon sinks through expediting forestation and carbon capture and 

sequestration trial projects; 
(vi) Develop pilot low carbon cities, industrial parks and communities; 
(vii) Develop pilot low carbon commerce and products; 
(viii) Establish GHG emission statistics and accounting systems; and 
(ix) Strengthen scientific, technological and professional staffing support. 

 

Table 28: Greenhouse Gas Emissions in NHAR 

Greenhouse Gas 

City 

NHAR Total 
Yinchuan 
(exclude 

Ningdong) 
Shizuishan Wuzhong Guyuan Zhongwei Ningdong 

2013 estimated emission (million t) 17.77 32.25 21.02 4.38 21.36 21.09 116.15 
2015 target emission (million t) 19.26 35.06 22.86 4.80 22.39 24.63 127.28 

Increase (million t) 1.49 2.81 1.84 0.42 1.03 3.54 11.13 
Source: NHAR Announcement [2014] No. 190 

 
V. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

 
A. Positive Impacts and Environmental Benefits 
 
127. Improved Road Capacity and Connectivity in Poor Rural Areas. Improving seven of the 
higher volume rural trunk roads where the capacity is insufficient will benefit 63 administrative 
villages, 42 of which are poor, and 126 natural villages. Construction of 21 rural feeder roads will 
improve connections and accessibility among some 47 administrative villages (41 of which are 
designated poor) and 111 natural villages (84 of which currently lack paved road access). 
 
128. Poverty Alleviation. A population of 224,127 will directly benefit from the improvements of 
seven rural trunk roads and 21 rural feeder roads (see Table 10 above), with 116,541 (52%) 
beneficiaries being poor. Considerable benefits in poverty alleviation may be expected if 
inhabitants of natural villages receive new opportunities by providing direct access to all-weather 
roads. This may imply that traders drive with larger vehicles directly into the villages to purchase 
farm products, competition increases among traders, and more transport services may be 
offered. Most importantly, access is guaranteed all year around (if snow removal is well 
organized). Altogether this will have larger benefits on poverty alleviation than upgrading of 
existing all-weather roads. 
 
129. Providing direct access to rural farmsteads and fields generates new opportunities for the 
farmers (i) to shift to higher value or heavy crops, (ii) to increase production, (iii) to market directly, 
or (iv) to traders. A direct benefit on farm gate prices and thus income may be expected. All-year 
access is delivered through roads connecting the natural villages to the surfaced road network. 
 
130. One of the strongest benefits from improvements of village roads is the access to social 
services e.g. improved access to health services. Children travel more conveniently and faster to 
school, banking services are more easily accessible and fire brigades are able to reach the village. 
 
131. The improvement of county and township roads will have benefits on the overall efficiency of 
the road network and thereby reduce transport costs through shorter travel time, reduced vehicle 
operating costs and reduced environmental costs. This will contribute to poverty reduction. 
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132. Improved Road Safety and Sustainability. The project will improve rural road safety and 
will support improvements to rural road maintenance coverage and capacities to improve the 
sustainability of the rural road network. 
 
B. Impacts Associated with Project Location, Planning and Design 
 
133. Permanent Land Take. The proposed project will involve permanent and temporary land 
take. Land will be taken up permanently for the widened portions of the existing road alignments 
and for the road sections of the new alignments. This is an irreversible impact. Table 29 shows 
the permanent land take areas for the rural trunk roads. Approximately 260 ha of the existing 
road alignments will be retained and rehabilitated. New permanent land take will total 414 ha, of 
which road widening will take up 281 ha and new road sections will take up 134 ha. 
Approximately two-thirds of the 414 ha new land take will be for road widening. Road side 
environmental setting, as shown in Figure 8, consists of scattered village houses, farmland, 
grass patches and rocky outcrops. New road sections take up the remaining one-third of the new 
permanent land take. These new road sections are needed for improving road gradient and 
turning radii, and some are via bridges over gullies and valleys. The EIRs for the rural trunk 
roads described the land classification18 of the permanent land take areas to consist of dry land, 
other grassland, bare land and rural homestead. Table 30 provides the definitions for these land 
uses, which are common land types in the area and are unlikely to have high biodiversity. Such 
irreversible impacts would not be significant. 
 

Table 29: Permanent Land Take Areas for the Rural Trunk Roads 

Name of Road 

Area of 
Retained 

Existing Road 
Sections (ha) 

Area of New Land Take (ha) 

Road Widened 
Area 

New Road 
Section Area 

Total 

1. Yuanzhou District: Guanting–Yuanzhou District Guyuan Road 37.92 17.20 17.50 34.70 
2. Yuanzhou District: Wanzhang–Sanying Road 33.89 24.00 24.51 48.51 
3. Xiji County: Jiangtai–Xitan–Pingfeng Road 67.69 52.41 66.83 119.24 
4. Tongxin County: Wangtuan–Yuwang Road 35.36 139.44 2.27 141.71 
5. Pengyang County: Mengyuan Chunshucha–Chengyang Yangping Road 27.35 26.33 1.90 28.23 
6. Haiyuan County: Zhengqi–Jiucai–Sikouzi Road 40.67 8.67 20.33 29.00 
7. Jingyuan County: Shatang (Huanghua County)–Gaodian Road 16.57 12.67 0.27 12.94 

Total: 259.45 280.72 133.61 414.33 
Source: FSRs for the rural trunk roads 

 
Table 30: Current Land Use of New Permanent Land Take Areas for the Rural Trunk Roads 

Current Land Use in New 
Permanent Land Take Areas 

Current Land Use Classification GB 21010-2007 

Code Definition 

Dry land 旱地 013 
Dry land with no irrigation facility but could be used for farming of xerophytic agricultural products 
using natural precipitation or diverted flood water. 

Other grassland 其他早地 043 
Land dominated by herbaceous vegetation with tree canopy density <0.1 and not used for 
raising livestock 

Rural homestead 宅基地 072 Village house for residential purpose 

Bare land 裸地 127 
Land surface covered with soil but with basically no vegetation; or ≥70% of land surface covered 
with rock and/or gravel 

 

                                                
18

 Land classification is based on definitions in GB/T 21010-2007 Current Land Use Classification 土地利用 状分

类  
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134. New permanent land take for the rural feeder roads would be minor, as all the roads would 
not be widened except one, the Zhangtian – Jinglin – Yangchuan Road in Longde County which 
will be widened from 6.5 m subgrade width to 7.5 m (see Table 11), with permanent land take 
estimated to be approximately 9 ha. Some new sections will be constructed to improve road 
gradient and turning radii and the current land uses shown in Table 27 above for the rural trunk 
roads are also applicable to the rural feeder roads. 
 
135. Temporary Land Take. Facilities such as construction staging areas (including construction 
camps, asphalt/concrete mixing stations and pre-casting yards), borrow areas, spoil disposal 
sites and haul roads established specifically for the project19 will take up land temporarily during 
the construction stage. Table 31 shows that the temporary land take areas for the rural trunk 
roads would total approximately 208 ha, with approximately 133 ha (64%) for the disposal of 
spoil materials. The EIRs for the rural trunk roads described the current land use of these 
temporary land take areas being dry land and other grassland (see definition in Table 30). 
Selection of temporary land take areas for the facilities is flexible in avoiding farmland and rural 
homestead. This will apply to the selection of sites for temporary facilities of the rural feeder 
roads, in selecting dry land and other grassland for these facilities and avoiding farmland and 
village homestead. All the temporary sites will be vacated and restored or vegetated upon 
completion of construction. No irreversible impact is anticipated. 
 

Table 31: Temporary Land Take Areas for the Rural Trunk Roads 

Road Name 

Areas (ha) for 
Total Area 

(ha) Construction 
Staging Areas 

Borrow 
Areas 

Spoil Disposal 
Sites 

Haul 
Roads 

1. Yuanzhou District: Guanting–Yuanzhou District Guyuan 
Road 

1.00 3.93 2.90 2.10 9.93 

2. Yuanzhou District: Wanzhang–Sanying Road 1.00 4.17 5.78 0.70 11.65 
3. Xiji County: Jiangtai–Xitan–Pingfeng Road 8.57 12.16 58.19 --- 78.92 
4. Tongxin County: Wangtuan–Yuwang Road 6.36 23.07 42.61 --- 72.04 
5. Pengyang County: Mengyuan Chunshucha–Chengyang 

Yangping Road 
3.47 4.67 18.40 --- 26.54 

6. Haiyuan County: Zhengqi–Jiucai–Sikouzi Road 2.00 --- 3.60 0.80 6.40 
7. Jingyuan County: Shatang (Huanghua County)–Gaodian 

Road 
0.70 0.45 1.30 --- 2.45 

Total: 23.1 48.45 132.78 3.60 207.93 
Note: Construction staging areas include construction camps, asphalt mixing stations and/or pre-casting yards 
Source: EIRs and FSRs for rural trunk roads 

 
C. Measures during Detailed Design and Pre-Construction 
 
136. Measures during Detailed Design. The following environmental measures will 
permanently become part of the infrastructure and need to be included in the detailed design of 
the proposed roads by the design institutes. One important aspect is the need to consider 
climate change adaptation measures in road design, in particular, road pavement and drainage 
systems that could withstand higher frequencies and intensities of extreme weather events. 
 

(i) Technical design of all borrow areas and spoil disposal sites must have adequate 
drainage provisions described in the EIRs to prevent soil erosion. 

                                                
19

 Facilities that are commercially available such as rental space for construction camp or commercial sand/gravel 
yards are not included. 
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(ii) Specify the recycling and reuse of existing asphalt pavement for rehabilitating 
road sections. 

(iii) Maximize the reuse of earth cut materials for backfilling on the same rural road to 
minimize the quantities of borrow materials and spoil disposal. 

(iv) Technical design of project roads and bridges shall include the following climate 
change considerations: 
(a) Proper design of an integrated drainage system 
(b) Adopt a 15% flood volume increase for bridge (river crossing) and 

drainage design 
(c) Specify the following methods for enhancing the physical strength of loess 

for road development in particular new road sections: 
(1) Replace the loess with suitable foundation materials 
(2) Compact the loess foundation with rammer 
(3) Compact the loess with fly ash or lime soil poles. Use fly ash or lime as 

the stabilization agent to the subgrade 
(4) Use suitable compactor equipment such as vibratory compactor 

machine in road embankment construction 
(d) Design appropriate interception ditches for road sections that are in 

landslide prone areas. Adopt necessary and effective engineering slope 
stabilization measures in the detailed design such as shotcrete grid 
together with re-grassing. 

 
137. Measures during Pre-Construction. A number of environmental management measures 
will be implemented in the pre-construction phase to ensure project’s environment management 
readiness. These include: 
 

(i) The PMO, as the executing agency, will complete the following prior to 
construction commencement: 
(a) Establish a project-specific grievance redress mechanism (GRM) 

including a complaint hotline. 
(b) Appoint qualified environmental staff to oversee EMP implementation. 
(c) Appoint the project management consultant (PMC). The PMC shall have 

an environmental specialist on the team to undertake the role of external 
(third-party) environmental monitor during loan implementation. 

(d) Include specifications for environmental protection in all civil works tender 
documents and contracts. 

(e) If necessary, update the EMP to reflect changes made (such as road 
alignment, construction methods, construction site locations, etc.) during 
the detailed design. 

(ii) Each CTB, as the implementing agency for respective rural roads, will complete 
the following prior to construction commencement: 
(a) Appoint a qualified environmental staff responsible for EMP 

implementation. 
(b) Appoint an environmental supervision engineer (ESE, 境 监 理 ) 

responsible for the environmental supervision of contractors and 
environmental audit of construction sites for all project rural roads within 
the county. 

(c) Appoint an environmental monitoring station (EMS, 境监测站 ) to 
undertake environmental monitoring according to the EMP during 
construction and operation of the project rural roads within the county. 
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(d) Include contract specifications for environmental protection in all the 
tender documents for the project rural feeder roads within the county. 

 
D. Impacts and Mitigation Measures during the Construction Stage 
 
138. Impact screening. Construction activities will include rehabilitation of subgrade and 
pavement on existing alignment, widening of existing alignment, building new road sections, and 
construction of bridges and culverts. Potential environmental impacts arising from such activities 
would include air quality, noise, water quality, ecology, solid waste, soil erosion and occupational 
health and safety. 
 
139. Potential air quality impacts could occur due to fugitive dust generated on the construction 
site during earth works, from stockpiles of uncovered earth materials, and vehicles travelling on 
unpaved haul roads; as well as fumes from asphalt mixing plants and during road paving. The 
use of powered mechanical equipment (PME) during construction activities will generate noise. 
Construction activities will generate process wastewater and construction workers will produce 
wastewater. Bridge foundation construction by bore piling will affect water quality. Permanent 
and temporary land take will result in loss of vegetation and habitats for wildlife and increase the 
potential for soil erosion. Construction works will produce construction and demolition (C&D) 
wastes including the old road pavements and excavated earth materials Workers will face 
occupational health and safety issues working on construction sites, such as during road paving 
when workers are near the asphalt mixing plant and exposed to fumes from the plant during 
excavation, and during bridge construction when working near water bodies. These potential 
impacts are assessed and addressed below. Land contamination would not be an issue in this 
project since there has been no industrial activity within the construction footprint of the proposed 
project roads. 
 
140. Construction activities for each rural trunk road would take approximately two years, and for 
each rural feeder road 6-10 months. As mentioned earlier, construction works in NHAR could 
only take place from April to October (7 months in a year) due to harsh winter weather. 
Construction works for the rural trunk roads therefore would occur in 14 months in the 2-year 
period. Construction impact is therefore short term and temporary. In addition, road works are 
linear activities. Once a section of road works near a sensitive receptor is completed, the works 
activities move on and away from the sensitive receptor. A sensitive receptor would only be 
exposed to potential construction impact for a short duration of few weeks or months within the 
14 months of construction. 
 

1. Impacts and Mitigation Measures on Physical Resources 
 
141. Air Quality. Main air pollutants during the construction stage in this project include (i) 
fugitive emissions of dust during earth works and from uncovered stockpiles and vehicles 
travelling on unpaved haul roads, and (ii) fumes from asphalt mixing during road paving and 
exhaust from movements of construction vehicles and machinery. The EIRs predicted that during 
road construction, fugitive dust impacts from the mixing of road sub-grade and paving materials 
would be confined to within 150 m downwind of the activities, and ambient air quality Class II 
standard would be achieved beyond 150 m. Fugitive dust during earth works, on haul roads and 
from uncovered stockpiles was estimated to affect a downwind distance of up to 50 m. Watering 
and vehicle speed control (at ≤ 8 km/h) are effective means of suppressing fugitive dust 
emissions from unpaved construction sites and haul roads. The EIRs showed that watering could 
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substantially reduce TSP levels in the vicinity of construction sites based on environmental 
monitoring data collected during the construction of the Jing-Jin-Tang Expressway (Table 32). 
 
Table 32: Environmental Monitoring Data on Fugitive Dust Suppression on Construction 

Site by Watering 
 TSP Levels (in mg/m3) at Distances from the Construction Site Boundary 

0 m 20 m 50 m 100 m 200 m 

Without watering 11.03 1.89 1.15 0.86 0.56 
With watering 2.11 1.40 0.68 0.60 0.29 
Source: EIR 

 
142. Asphalt paving produces fumes containing small quantities of toxic and hazardous 
chemicals such as volatile organic compounds (VOC) and poly-aromatic hydrocarbons (PAH). 
Concrete batching for bridge structures will produce TSP. Air Pollutant Integrated Emission 
Standard (GB 16297-1996) controls the emission of air pollutants from these activities. Asphalt 
fumes generated during road paving would be considerably less than fumes generated during 
mixing, and once the paved asphalt is cooled to <82o C, asphalt fumes would be reduced 
substantially and then totally when the asphalt is solidified. The impact from asphalt fumes during 
road paving is therefore of short duration. Based on monitoring of α-benzopyrene, a constituent 
of asphalt fume, on similar road projects, the EIRs indicated that its concentration would meet 
GB 3095-2012 Class II standard at a distance of 100 m downwind of the asphalt mixing station. 
However, asphalt fumes could affect construction workers doing the road paving and personal 
protective equipment is needed for their occupational health and safety. 
 
143. There are 63 villages with 2,129 households, 12 schools, two health clinics and three 
mosques within the 200 m assessment area of the seven rural trunk roads (see Table 17). 
Mitigation measures will be needed to mitigate air pollutants. Implementation of the same 
measures during rural feeder road construction will also mitigate potential impacts to sensitive 
receptors along the rural feeder roads. 
 
144. The Contractor shall include all necessary mitigation measures to reduce air pollution and 
dust and asphalt fume development that would impact public health, by implementing the 
following air quality control measures. Some of these measures are generic measures that are 
applicable to all construction sites and construction activities. Yet these are effective measures 
and are also described in WBG’s EHS guidelines. 
 

(i) Site asphalt / concrete mixing stations at least 300 m downwind of the nearest 
household (plant noise is the limiting factor). 

(ii) Equip asphalt, hot mix and batching plants with fabric filters and/or wet scrubbers 
to reduce the level of dust emissions. 

(iii) Provide personal protective equipment (PPE) such as goggles, gloves and 
respirators to construction workers doing asphalt concrete and cement concrete 
road paving to minimize skin exposure to and inhalation of fumes and dust. 

(iv) Spray water at least twice each day on unpaved areas, haul roads and exposed 
dust-prone stockpiles. 

(v) During the removal of existing pavement and during backfilling, spray water to the 
working face to suppress dust. 

(vi) Pave frequently travelled haul roads and construction site and construction 
staging area exits with gravel or asphalt. 

(vii) Control vehicle speed to ≤ 8 km/h in unpaved areas including unpaved haul roads. 
Post the speed limit sign in these areas. 

(viii) Install wheel washing equipment or conduct wheel washing manually at each exit 
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of the works area and asphalt/concrete mixing station to prevent trucks from 
carrying muddy or dusty substance onto public roads. 

(ix) Store dust-prone materials in areas with shelters on four sides and on top. If such 
materials have to be stored in open area, cover with strong tarpaulin. 

(x) Vehicles with an open load-carrying case, which transport potentially 
dust-producing materials, shall have proper fitting sides and tail boards. 
Dust-prone materials shall not be loaded to a level higher than the side and tail 
boards, and shall always be covered with a strong tarpaulin. 

(xi) Unauthorized burning of construction and demolition waste material and refuse 
shall be subject to penalties for the Contractor, and withholding of payment. 

 

145. These measures are defined in the EMP. Contractors will be required to ensure compliance 
with relevant PRC emission standards. Air quality monitoring will be carried out by a licensed 
environmental monitoring entity (external) during the construction period. Potential air quality 
impacts during the construction stage would be of short duration and localized. With the above 
mitigation measures in place, potential air quality impacts during the construction stage would be 
reduced to acceptable levels. 
 
146. Noise. Noise is emitted by PME used during construction. Based on the cumulative power 
levels of PMEs used for different construction activities, Table 33 presents the EIR assessment 
of how noise levels decrease with increasing distances from the notional noise source20 based 
on acoustic principle on how sound travels, showing where the day time and night time noise 
limits in GB 12523-2011 would be met. The results show that subgrade work would be the 
noisiest activity affecting an area within a 82-m radius in the day time and 440-m radius at night. 
Night time (between 22:00 and 06:00 hours) construction is therefore not recommended. 
However, recognizing that night time road construction might be needed from time to time 
especially on existing roads so as to avoid causing traffic congestion during day time, road 
construction during night time if needed should minimize use of high sound equipment, should be 
at least 500 m away from the nearest noise sensitive receptor, and nearby residents should be 
notified of the time, duration and nature of the night time construction activities in advance and 
made aware of GRM. Night time construction should not be allowed on new road sections and 
new bridges. 
 

Table 33: Distances from Construction Noise Source Needed to Meet GB 12523-2011 
Standards 

Construction Activity 
Cumulative Sound Power 

Level [dB(A)] 
Distances to meet GB 12523-2011 Standard 

Day Time 70 dB(A) Night Time 55 dB(A) 

Road sub-grade work 93.8 82 m 440 m 
Road paving work 91.9 60 m 356 m 
Asphalt / concrete mixing station 90.0 50 m 285 m 
Source: EIRs 

 
147. Contractors will be required to implement the following mitigation measures for construction 
activities to meet PRC construction site and WBG recommended noise limits and to protect 
sensitive receptors. Some measures are generic and are applicable to all construction sites and 
activities. Yet they are effective measures and are also in line with WBG’s EHS guidelines. 

                                                
20

 Notional noise source is an assumption in construction noise impact assessment that all power mechanical 
equipment items are considered to be grouped at a position mid-way between the approximate geographic center of 
the construction site and its boundary nearest to the noise sensitive receptor. 
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(i) During daytime construction, the contractor will:  

(a) properly maintain machinery to minimize noise; 
(b) deploy low noise machinery or the equipment with sound insulation when 

working within 100 m from villages or townships; 
(c) site asphalt/concrete mixing stations and pre-casting yards at least 300 m 

away and downwind (for air quality purpose) from the nearest sensitive 
receptor; and 

(d) erect temporary noise barriers or hoardings around the equipment to 
shield the noise from equipment when there are residences, schools, 
health clinics or mosques within 80 m of the noise source. 

(ii) For all new road sections and new bridges, there will be no night time (between 
22:00 and 06:00 hours) construction. 

(iii) For existing road sections, night time construction shall be avoided. Yet, 
recognizing that construction occasionally would require some works to be 
conducted at night to take advantage of less road traffic or to avoid worsening day 
time traffic conditions. If night time construction work is needed, nearby residents 
should be notified of such night time activities well beforehand. No night time 
(between 22:00 and 06:00 hours) work shall be allowed on existing road sections 
that are within 500 m of the nearest household. 

(iv) Provide the construction workers with suitable hearing protection (ear muffs). 
(v) Ensure regular equipment repair and maintenance to keep them in good working 

condition. 
(vi) Forbid the use of horns unless absolutely necessary, minimize the use of whistles. 

 

148. The World Bank Group’s EHS guideline also provides the following guidance to mitigate 
noise and vibration impacts caused by the operation of pile drivers, earth moving and excavation 
equipment, concrete mixers, cranes and the transportation of equipment, materials and people 
during construction and decommissioning activities: 
 

(i) Plan activities in consultation with local communities so that activities with the 
greatest potential to generate noise and vibration are planned during periods of 
the day that will result in least disturbance. 

(ii) Use noise control devices, such as temporary noise barriers and deflectors for 
impact and blasting activities, and exhaust muffling devices for combustion 
engines. 

(iii) Avoid or minimize project transport through community areas. 

 

149. Noise impacts during construction would be of short duration. Potential sensitive receptors 
will be exposed to short term, temporary and localized impacts. With the above mitigation 
measures in place, potential noise impacts during construction would be reduced to acceptable 
levels. 
 
150. Water Quality. Uncontrolled wastewater and muddy runoff from construction sites, work 
camps and particularly asphalt/concrete mixing stations could potentially pollute nearby water 
bodies and clog up drains. The EIRs estimated that the suspended solid (SS) concentration in 
the process wastewater of asphalt/concrete mixing stations could be as high as 5,000 mg/L. 
Discharge of process wastewater into Category III water bodies (such as the Qingshui River and 
its tributaries) must meet Class I discharge standard in GB 8978-1996, with SS concentration of 
70 mg/L. 
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151. Rural trunk road improvements will involve the construction of six bridges crossing the 
Qingshui River, Hulu River, Lanni River (twice), Satai River and Libaoba Reservoir (for irrigation) 
(see Table 20). Construction of the foundations for river crossing bridges by bored piling could 
disturb river sediment and increase SS concentration in the rivers. Due to the already short 
construction duration to avoid the harsh winter in NHAR, bridge construction would have to take 
place in the wet season as well. The EIRs estimated that elevated SS levels could occur within 
200-300 m downstream of bridge foundation works on rivers without mitigation. Mitigation is 
therefore required. Bore piling is a point activity, unlike dredging which is an areal activity, and it 
should be easier in controlling the pollution from a point source, e.g., by putting barriers around 
the point source, than an areal source. Based on information in the FSRs, there would be no 
river dredging during bridge construction. 
 
152. The contractors will implement the following mitigation measures to prevent water pollution: 
 

(i) Provide portable toilets and small package wastewater treatment plants and/or 
septic tanks on construction sites and construction camps for the workers. If there 
are nearby public sewers, install interim storage tanks and pipelines to convey 
wastewater to public sewers. Collect and treat site runoff from construction sites 
and construction camps with drainage provisions. 

(ii) Install and operate sedimentation tanks on construction sites, asphalt/concrete 
mixing stations and pre-casting yards to treat process water (e.g. concrete 
batching for bridge construction) and muddy runoff with high concentrations of 
suspended solids. If necessary, use flocculants such as polyacryl amide (PAM) to 
facilitate sedimentation. 

(iii) Deploy mitigation measures such as placement of sandbags,  berms or coffer 
dams around foundation and shoreline works during construction of river crossing 
road bridge foundations to contain muddy water runoff. Pump slurry from bored 
piling in the river bed to sedimentation pond on shore for settling. Repair and wash 
machinery for bridge construction at designated locations at least 100 m from the 
water body. No onsite machine repair and washing shall be allowed. 

(iv) Site storage and refueling facilities for fuels, oil, and other hazardous materials 
within secured areas on impermeable surfaces at least 300 m away from water 
bodies, and provided with bunds and cleanup kits.  If refueling in the field is 
required, it shall be done from road-licensed fuel trucks away from watercourses or 
other environmentally sensitive areas. 

(v) Protect material stockpiles against wind and runoff water which might transport 
them to surface waters. There shall be no storage of materials and equipment in or 
close to water bodies. Temporary storage of materials and equipment on river 
banks, if necessary, shall be short-term and protected to prevent run-off polluting 
river water. 

(vi) Clean up any chemical spills into water bodies according to PRC norms and codes 
within 24 hours of the occurrence, with contaminated soils and water treated 
according to PRC norms and codes. Records must be handed over without delay 
to the PMO and local EPB. 

(vii) Mitigation of water quality impact during river crossing bridge construction shall be 
based on water quality monitoring results. At each river crossing bridge 
construction location, upstream and downstream monitoring stations will be set up 
and SS levels monitored. When the SS levels at the downstream impact station is 
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130% higher than the SS levels at the upstream control station, the contractor 
shall adopt alternative construction methods or additional mitigation measures 
until the downstream SS level is less than 130% above the upstream SS level. 

 

153. Solid Waste and Earth Works. Solid waste generated during construction will include 
refuse generated by construction workers on construction sites and C&D waste dominated by 
excavated spoil during earth works for the project roads. Refuse, or municipal solid waste 
generated by construction workers has been estimated by the EIRs to be less than 1.5 t per 
month for one project road, which would be collected and transported offsite regularly by the 
local sanitation bureaus. They key soild waste issue for this project is therefore the disposal of 
excavated spoil during earth works for the project roads The EIRs recommended that all the 
asphalt waste from old road paving should be recycled and re-used for road sub-grade 
rehabilitation. Asphalt waste is deemed hazardous waste that is subject to licensed disposal at 
designated hazardous waste treatment centers and cannot be disposed at sanitary landfill. 
 
154. Table 34 presents the earthworks cut and fill balance for the project roads. Because of the 
mountainous terrain, approximately 9.5 million m3 of earth material would be excavated from the 
seven rural trunk roads, of which approximately 3.1 million m3 (33%) would be reused as backfill 
for these roads and the remaining 6.4 million m3 would be disposed to 20 (see Table 12) spoil 
disposal sites. Rural feeder roads would generate over 1.3 million m3 of excavated earth material, 
of which approximately 0.4 million m3 (30%) would be reused as backfill and the remaining 0.94 
million m3 would be disposed at spoil disposal sites to be specified during detailed design. 
 

Table 34: Rural Trunk Road Earth Cut and Fill Balance (in m3) 

Road Name 
Earth Cut 

[a] 

Earth Fill 

[b] 

Reuse 

[c] 

Borrow 

[d] = [b]-[c] 

Disposal 

[e] = [a]-[c] 

Rural Trunk Roads 
1. Yuanzhou District: Guanting–Yuanzhou District 

Guyuan Road 
1,216,415 1,424,425 1,110,700 313,725 105,715 

2. Yuanzhou District: Wanzhang–Sanying Road 1,422,316 1,226,104 1,017,688 208,416 404,628 
3. Xiji County: Jiangtai–Xitan–Pingfeng Road 3,216,482 364,832 255,130 109,702 2,961,352 
4. Tongxin County: Wangtuan–Yuwang Road 2,640,260 1,642,747 492,824 1,149,923 2,147,436 
5. Pengyang County: Mengyuan Chunshucha–

Chengyang Yangping Road 
331,463 266,248 1,007 265,241 330,455 

6. Haiyuan County: Zhengqi–Jiucai–Sikouzi Road 527,148 208,364 208,364 0 318,784 
7. Jingyuan County: Shatang (Huanghua County)–

Gaodian Road 
130,936 20,533 0 20,533 130,936 

Total: 9,485,020 5,153,253 3,085,713 2,067,540 6,399,306 

Rural Feeder Road 

1. Hongzhuang – Dadian – Shahexian Road 20,266 40,916 18,462 22,454 1,804 
2. Guhu Road – Qiaowa – Miaotai Road 151,005 70,175 9,063 61,112 141,942 
3. Ligou – Xiaojiashengou Road 2,674 13,909 564 13,345 2,110 
4. Ke Village – Feng Village Road 6,933 9,728 2,570 7,158 4,363 
5. Licha – Dongjia Village Road 98,050 22,906 2,553 20,353 95,497 
6. Caichuan – Yangjiayaoxian Road 82,895 32,346 939 31,407 81,956 
7. Wangping – Lizhang Road 158,746 50,827 50,827 --- 107,919 
8. Daying – Ya’erpo Road 47,887 65,639 38,309 27,329 9,577 
9. Mawan – Caonao Road 80,863 52,067 52,067 --- 28,795 
10. Bataijiao – Quancha Road 45,859 45,042 36,688 8,355 9,172 
11. Nanchuan – Lujiagou Road 38,441 40,993 30,753 10,241 7,688 
12. Tongfu Village – Shanghewan Village Road will be determined during detailed design 
13. Majiajing – Suocha Road 205,500 36,150 --- 36,150 205,500 
14. Tongyu Road – Lijiagangzi – Liushubaozi Road will be determined during detailed design 
15. Xiachen Road – Chen’er Village will be determined during detailed design 
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Road Name 
Earth Cut 

[a] 

Earth Fill 

[b] 

Reuse 

[c] 

Borrow 

[d] = [b]-[c] 

Disposal 

[e] = [a]-[c] 

16. Caomiaoxinwa – Caochuan Road 97,028 65,625 50,024 15,601 47,004 
17. Xiaochadiaocha – Qigeshan Road 110,399 43,762 41,139 2,623 69,260 
18. Xi’an – Zhangwan Road 1,238 2,552 352 2,200 886 
19. Xiangtong – Huitiaogou Road 139,155 40,279 11,015 29,264 128,140 
20. Dongxia – Digou Road 60,553 58,133 58,133 --- 2,420 
21. Zhangtian – Jinglin – Yangchuan Road will be determined during detailed design 

Total: 1,347,492 691,049 403,458 287,592 944,033 
Source: FSRs and construction scheme reports 

 
155. The contractors will implement the following mitigation measures to manage earthworks, 
C&D waste and refuse generated during construction: 
 

(i) Maximize the re-use of earth cut materials and C&D wastes on the project, 
including the re-use of old asphalt or concrete road pavements for subgrade 
materials. 

(ii) Site borrow pits and spoil disposal sites at least 300 m from residential areas so 
as to reduce dust and noise from these sites. 

(iii) Include all soil erosion prevention measures listed in the EIRs in the design of 
spoil disposal sites.  

(iv) Rehabilitate and vegetate spent borrow areas and spoil disposal sites within one 
month after closure to prevent soil erosion and dust generation. 

(v) Store all refuse and C&D waste generated on construction sites and construction 
staging areas in designated areas and remove them from these locations for 
disposal or reuse regularly. 

 

156. Soil Erosion. Runoff from construction sites is one of the largest sources of sediment in 
urban areas under development. If uncontrolled, eroded sediment from construction sites 
creates adverse impacts on water quality, drainage and recreational activities. Table 35 shows 
that soil erosion for the rural trunk roads during construction and recovery periods would total 
approximately 250,000 tons, with approximately 145,000 tons directly attributable to the project. 

 

Table 35: Soil Erosion for the Rural Trunk Roads during Construction and Recovery 
Periods 

Name of Road 
Soil Erosion Quantity (t) 

Background Erosion Erosion due to Project Total Erosion 
1. Yuanzhou District: Guanting–Yuanzhou District 

Guyuan Road 
11,754 14,374 26,128 

2. Yuanzhou District: Wanzhang–Sanying Road 13,413 19,871 33,284 
3. Xiji County: Jiangtai–Xitan–Pingfeng Road 27,008 43,813 70,821 
4. Tongxin County: Wangtuan–Yuwang Road 32,226 38,691 70,917 
5. Pengyang County: Mengyuan Chunshucha–

Chengyang Yangping Road 
6,184 10,907 17,091 

6. Haiyuan County: Zhengqi–Jiucai–Sikouzi Road 12,574 15,365 27,939 
7. Jingyuan County: Shatang (Huanghua County)–

Gaodian Road 
1,481 1,701 3,182 

Total: 104,640 144,722 249,362 
Source: EIRs for the rural trunk roads 

 
157. Soil erosion protection measures including engineering, planting and temporary measures 
as described in the EIRs are summarized in Table 36. The most effective erosion control will be 
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interception drainage to protect disturbed surfaces from surface flows, and sedimentation ponds 
to remove silt and sand from construction site runoff. The EIRs also contain soil erosion 
monitoring programs for implementation during the construction stage. The EMP will not include 
the details on mitigation and monitoring of soil erosion, but will require that all the EIR 
requirements on mitigation and monitoring of soil erosion be included in all tender documents 
and works contracts for the rural trunk and feeder roads. 
 

Table 36: Soil Erosion Protection Measures 
Project Site Engineering Measure Planting Measure Temporary Measure 

Road subgrade works areas  Site leveling and surface press 
 Slope protection works 
 Drainage ditches 

 Spray grass seeding  Spray water to suppress 
dust 

Bridge construction areas  Surface press of the works area 
 Drainage ditches 

 Spray grass seeding  Sedimentation ponds 
 Woven bags for soil storage 

Spoil disposal sites  Perimeter berm or hoarding 
 Perimeter drainage/ interception ditch 
 Site leveling and surfacecompaction 

 Spray grass seeding  Spray water to suppress 
dust 

Construction staging areas & haul roads  Site surface press  Spray grass seeding  Spray water to suppress dust 
Source: EIRs 

 
2. Impacts and Mitigation on Biological Resources, Ecology and Biodiversity 

 
158. This project will improve approximately 273 km of rural trunk roads and 168 km of rural 
feeder roads. Improvement works include rehabilitation of the existing subgrade and pavement 
on the existing alignment, widening of the existing alignment, and constructing new sections of 
the alignment to improve road gradient and turn radii. Of the new permanent land take of 414 ha 
for the rural trunk roads (see Table 28), approximately 68% will be for widening of approximately 
0.5 m to 1.5 m on each side of the existing alignment and the remaining 32% for new road 
sections. As described earlier and illustrated in Figure 8, road side habitats consist of scattered 
village houses, farmland, grass patches and rock outcrops, with evidence of human activities 
and disturbance. The EIR’s site surveys within the assessment areas of selected project roads 
(including new road sections) indicated that the existing land uses consisted of dry land, other 
grassland, village homestead and bare land (see Table 29 on land use definitions), with habitats 
dominated by arid farmland and grassland (see Table 24), consisting of common herbaceous 
species and agricultural species. The temporary land take areas such as construction staging 
areas and spoil disposal sites would be located in dry land and other grassland close to the road 
alignments, as illustrated in Figure 9. Biota in the assessment areas were found by the EIRs to 
be dominated by common reptile, small mammals and bird species. Table 37 shows estimates of 
primary production loss from the permanent land take areas for rural trunk roads in Yuanzhou 
District, Pengyang County and Jingyuan County, ranging from approximately 80-270 t/a. Such 
losses are permanent and irreversible, yet minimal in the context of vegetation biomass and 
primary production in these counties. Primary production loss in the temporary land take areas 
should be temporary and reversible since these areas will be restored and revegetated. 
 
Table 37: Primary Production Loss in Permanent Land Take Areas of Selected Rural Trunk 

Roads 

Road Name 
Permanent Land Take Area 

Vegetation Type Primary Production Loss (t/a) 
Yuanzhou District: Wanzhang – Sanying Road Other grassland 218.31 
Pengyang County: Mengyuan Chunshucha – Chengyang Yangping Road Dry land and arid farmland 80.58 

Jingyuan County: Shatang (Huanghua County) – Goadian Road 
Other grassland with some trees 

and shrubs 
268.67 

Source: EIRs 
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159. Yunwushan National Nature Reserve. Two proposed rural trunk roads and one rural 
feeder road are located near the experimental zone of the nature reserve. According to 
information provided by the Yunwushan National Nature Reserve Management Bureau, the 
shortest distances from these roads to the buffer zones and core zones of the nature reserve are: 
0.6 km and 3 km respectively for the Guanting – Yuanzhou District Guyuan Road, 0.4 km and 0.8 
km respectively for the Wanzhang – Sanying Road, and 0.5 km and 1 km respectively for the 
Caichuan – Yangjiayaoxian Road. The buffer and core zones are therefore beyond the direct 
project area of influence of 200 m for ecology for all three roads and potential ecological impact 
on the biota within the buffer and core zones are not anticipated. Of the 11 protected species 
recorded in the nature reserve, none was found or recorded in literature to be occurring in or 
close to the roads during domestic environmental impact assessment. The Yunwushan National 
Nature Reserve Management Bureau concurred in writing on the improvement of these three 
roads, indicating that improvement of these roads would not have adverse ecological impact on 
the nature reserve, and suggested that improvement of the rural feeder road should be confined 
to the existing alignment with no change in alignment and no road widening.  The indirect and 
induced impacts of increased traffic on the reserve are discussed in Section G below.  

 
160. Information collected for this project show no indication of high biodiversity or presence of 
natural habitats, protected areas, rare and/or threatened plant and animal species within the 
footprint of the project roads and the temporary land take areas. Ecological impact is anticipated 
to be minimal. The contractors will implement the following mitigation measures during 
construction for protection of biological resources. 
 

(i) Construction workers are prohibited from capturing any wildlife during 
construction.  

(ii) Protect existing trees and grassland during construction; remove trees or shrubs 
only as the last resort if they impinge directly on the permanent works or 
necessary temporary works.  

(iii) Where a tree has to be removed or an area of grassland disturbed, replant trees 
and re-vegetate the area after construction. 

(iv) No construction staging area, haul road, spoil disposal site and borrow area shall 
be allowed within the boundary of the Yunwushan National Nature Reserve. 

 
3. Impacts and Mitigation on Socioeconomic Resources 

 
161. Land Acquisition and Resettlement. Table 38 shows that the proposed seven rural trunk 
roads and two rural feeder roads would need to acquire 429.70 ha of land and demolish 12,197.6 
m2 of structures. This would affect 8,797 persons from 2,031 households from 21 towns and 64 
villages from the seven project counties. Land acquisition and resettlement will be in accordance 
with PRC and ADB policies. 
 
 
 
 
 
Table 38: Land Acquisition and Resettlement for the Rural Trunk Roads and Rural Feeder 

Roads 

County and Road Name 
Land Acquired 

(ha) 
Structures 

Demolished (m2) 
Numbers Affected 

Town Village Household Person 

1. Yuanzhou District: Guanting–Yuanzhou District 81.21 650.00 4 10 269 1,130 
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County and Road Name 
Land Acquired 

(ha) 
Structures 

Demolished (m2) 
Numbers Affected 

Town Village Household Person 

Guyuan Road and Wanzhang–Sanying Road 
2. Xiji County: Jiangtai–Xitan–Pingfeng Road 126.57 574.00 5 20 1,188 5,281 
3. Tongxin County: Wangtuan–Yuwang Road 129.52 3,888.00 2 9 149 616 
4. Pengyang County: Mengyuan Chunshucha–

Chengyang Yangping Road 
33.77 2,507.60 3 9 205 814 

5. Haiyuan County: Zhengqi–Jiucai–Sikouzi Road 32.33 240.00 3 6 108 524 
6. Jingyuan County: Shatang (Huanghua County)–

Gaodian Road and Dongxia – Digou Road 
26.30 4,338.00 3 7 112 432 

7. Longde County: Zhangtian – Jinglin – Yangchuan 
Road 

0 0 1 3 0 0 

Total 429.70 12,197.60 21 64 2,031 8,797 
Source: Resettlement Plans 

 
162. Physical Cultural Resources. Assessment undertaken did not reveal the presence of 
physical cultural resources within the footprints of the proposed roads and temporary facilities. 
Should buried artifacts of archaeological significance be uncovered during the construction stage 
within the project areas, construction will be stopped and immediately reported to the local 
cultural buearus in accordance with PRC’s Cultural Relics Protection Law (2002) and the 
Cultural Relics Protection Law Implementation Ordinance (2003). 
 
163. Occupational Health and Safety. Due to its nature the construction industry is considered 
to be one of the most hazardous industries where a number of potentially hazardous operations 
are carried out. This project involves bridge works and a challenging terrain. The civil works 
contractors will implement the following measures and precautions to protect the health and 
safety of construction workers.  
 

(i) Environment, health and safety officer: Each contractor shall appoint at least one 
environment, health and safety (EHS) officer to manage occupational health and 
safety risks on construction sites by applying the following measures. 

(ii) Construction site sanitation: (i) Each contractor shall provide adequate and 
functional systems for sanitary conditions, toilet facilities, waste management with 
waste separation, labor dormitories and cooking facilities. Effectively clean and 
disinfect the site. During site formation, spray with phenolated water for 
disinfection. Disinfect toilets and refuse bins and ensure timely removal of solid 
waste; (ii) Exterminate rodents on site at least once every 3 months, and 
exterminate mosquitoes and flies at least twice each year; (iii) Provide public 
toilets in accordance with the requirements of labor management and sanitation 
departments in the living areas on construction site, and appoint designated staff 
responsible for cleaning and disinfection; (iv) Work camp wastewater shall be 
discharged into the municipal sewer system or treated on-site using a portable 
system. 

(iii) Occupational safety: (i) Provide personal protective equipment (safety hats and 
shoes and high visibility vests) to all construction workers and strictly enforce all 
workers to put on the PPE; (ii) Provide safety goggles, gloves and respiratory 
masks to workers doing asphalt road paving; (iii) Provide ear defenders to 
workers operating and working near noisy PME; (iv) Prepare and obtain approvals 
of method statements for hazardous activities such as working near water.  

(iv) Food safety: (i) Inspect and supervise food hygiene in canteens on site regularly. 
Canteen workers must have valid health permits. If food poisoning is discovered, 
implement effective control measures immediately to prevent it from spreading. 

(v) Disease prevention, health services: The following disease prevention measures 
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and health services shall be undertaken: (i) Construction workers must have 
physical examination before start working on site. If infectious disease is found, 
the patient must be isolated for treatment to prevent the disease from spreading. 
From the second year onwards, conduct physical examination on 20% of the 
workers every year; (ii) Establish health clinic at location where workers are 
concentrated, which should be equipped with common medical supplies and 
medication for simple treatment and emergency treatment for accidents; (iii) 
Provide induction and training by local health departments on prevention and 
management of communicable diseases. 

(vi) Social conflict prevention: No major social risks and/or vulnerabilities are 
anticipated as a result of the project. The project construction workers will be 
engaged locally. Civil works contracts will stipulate priorities to (i) employ local 
people for works, (ii) ensure equal opportunities for women and men, (iii) pay 
equal wages for work of equal value, and to pay women’s wages directly to them; 
and (iv) not employ child or forced labor. 

 

164. Community Health and Safety. Temporary traffic diversions, continual generation of noise 
and dust on haulage routes, and general hindrance to local access and services are common 
impacts associated with construction works within or nearby local settlements. 
 
165. The project may also contribute to road accidents, for example, through the use of heavy 
machinery on existing roads and temporarily blocking pavements for pedestrians. The potential 
impacts on community health and safety will be mitigated through a number of activities defined 
in the EMP. 
 
166. The contractors will implement the following measures: 
 

(i) Traffic management: (i) A traffic control and operation plan shall be prepared 
together with the local traffic police prior to any construction. The plan shall 
include provisions for diverting or scheduling construction traffic to avoid morning 
and afternoon peak traffic hours, regulating traffic at road crossings with an 
emphasis on ensuring public safety through clear signs, controls and planning in 
advance. (ii) In case of lane closures, the contractor shall deploy workers to direct 
traffic. (iii) Speed limit signs of 8 km/h shall be erected on all unpaved haul roads 
and unpaved construction site areas as a means of controlling fugitive dust 
emission in unpaved areas. 

(ii) Information disclosure: (i) Construction billboards, which include construction 
description, schedule, responsible person and complaint phone number, shall be 
erected at the entry to each construction site and construction staging area. (ii) 
Residents and businesses shall be informed in advance of the road improvement 
activities, given the dates and duration of expected disruption and made aware of 
the project GRM.(iii) Clear signs shall be placed at construction sites in view of 
the public, warning people of potential dangers such as moving vehicles, 
hazardous materials, excavations etc. and raising awareness on safety issues. (iv) 
Alert communities and residents if night time construction work shall occur nearby 
(no night time construction within 500 m of the nearest household). (v) Alert local 
communities of the time and location of hazardous and noisy activities such as 
piling and asphalt road paving. (vi) Liaise with schools on examination periods 
and scale down construction activities during such periods if necessary. 
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(iii) Construction sites: All sites shall be made secure, discouraging access by 
members of the public through appropriate fencing, signage and/or security 
personnel, as appropriate. 

 

167. Utilities Provision Interruption. Construction may require relocation of municipal utilities 
such as power, water, communication cables. Temporary suspension of services (planned or 
accidental) can affect the economy, industries, businesses and residents’ daily life. Mitigation of 
impacts on utilities provision will be through a number of activities defined in the EMP, to be 
incorporated in the tender documents and construction contracts: 
 

(i) Contractors shall assess construction locations in advance and identify potential 
for disruption to services and risks before starting construction. Any damage or 
hindrance/disadvantage to local businesses caused by the premature removal or 
insufficient replacement of public utilities is subject to full compensation, at the full 
liability of the contractor who caused the problem. 

(ii) If temporary disruption is unavoidable the contractor shall, in collaboration with 
relevant local authorities such as power company, water supply company and 
communication company, develop a plan to minimize the disruption and 
communicate the dates and duration in advance to affected persons. 

 
E. Impacts and Mitigation Measures during the Operational Stage 
 

1. Impacts and Mitigation on Air Quality 

 
168. The key environmental indicator for air quality impact from road traffic is NO2 from vehicular 
emissions. The EIRs cited acceptance inspection information on national expressways, 
indicating that road side NO2 levels from expressways with 30,000 pcu/d complied with GB 
3095-2012 Ambient Air Quality Standards Class II standards. Traffic flows for the project roads in 
the long term were considerably less than 30,000 pcu/d. Therefore no adverse air quality impact 
is anticipated during the operational stage of the project roads and no mitigation is needed. 
 

2. Impacts and Mitigation on Noise 

 
169. As described earlier and shown in Table 5, PRC’s GB 3096-2008 Environmental Quality 
Standard for Noise provides standards for four noise functional categories. Category 2 standards 
are for residential, commercial and industrial mixed zones, and are applicable to all existing 
sensitive receptors along the project roads. Category 4a standards are for areas that are within 
635 m from both sides of trunk roads, which are defined as class II and above roads. Only one 
rural trunk road will be upgraded to class II: the Yuanzhou District Guanting – Guyuan Road. All 
other rural trunk roads and rural feeder roads will be class III or IV and the noise functional 
category 2 standards will apply to all existing and future sensitive receptors. 
 
170. Because of the upgrading from class III to class II, the noise standards for Yuanzhou District 
Guanting–Guyuan Road will be changed from category 2 (60 dB(A) day time, 50 dB(A) night time) 
to category 4a (70 dB(A) day time, 55 dB(A) night time). This is reasonable for future sensitive 
receptors since they will be aware of the new applicable standard and will be able to make 
decisions on the locations and noise mitigation measures on their premises. However, existing 
sensitive receptors along the Yuanzhou District Guanting–Guyuan Road will be subject to higher 
noise pollution without choice, despite other potential transportation benefits. ADB’s practice in 
such cases is to adopt the WBG approach of noise level increase of more than 3 dB(A) 
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compared to the existing noise level. Therefore, all the rural trunk roads and rural feeder roads 
shall adopt the existing noise functional category 2 standards for all the existing sensitive 
receptors. If (i) the future noise levels at a sensitive receptor are predicted to exceed the noise 
functional category 2 standards and (ii) the future predicted noise levels also increase by more 
than 3 dB(A) compared to the existing noise level, then mitigation measures such as installation 
of double glazed windows shall be provided to the sensitive receptor. The rationale for adopting 
the 3 dB(A) difference is that the human ear is unlikely to be able to distinguish a noise difference 
of less than 3 dB(A). 
 
171. Table 39 presents the predicted noise levels at the existing sensitive receptors along the 
seven rural trunk roads in the short term, medium term and long term during the operational 
stage of these roads. Based on the above two conditions, double glazed windows shall be 
provided to households on windows having a direct line of sight to (i) Yuanzhou District 
Guanting–Guyuan Road (these include Guanting Town and Cheng’ershan Village; Qianwa 
Village only has one household but shielded from the road by a 2 m boundary wall and therefore 
no need to mitigate) and (ii) Tongxin County Wangtuan–Yuwang Road (these include Qianhong 
Village, Mujiagou Mosque, and Qianhong Grand Mosque). There are a number of sensitive 
receptors along (i) Xiji County Jiangtai–Xitan–Pengfeng Road, (ii) Pengyang County Mengyuan 
Chunshucha–Chengyang Yangping Road, and (iii) Haiyuan County Zhengqi–Jiucai–Sikouzi 
Road that would meet both conditions during night time only in the long term (beyond 2030). The 
recommendation is to conduct follow up noise monitoring around year 2030 to determine 
whether noise mitigation would be needed at that time. Due to the low traffic flow on the rural 
feeder roads (mostly less than 400 vehicles per day), noise mitigation would not be needed 
along these roads.  
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Table 39: Operational Noise Levels at Existing Sensitive Receptors along the Rural Trunk Roads and Proposed Mitigation 
Measures 

Time of Day Day Time Noise Level Night Time Noise Level 

Mitigation 
Time Horizon 

Baseline 
(2016) 

Near 
Term 

Medium 
Term 

Long 
Term 

Baseline 
(2016) 

Near 
Term 

Medium 
Term 

Long 
Term 

Road Sensitive Receptor Road Chainage 
Distance to 
Road Red 

Line 
dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) 

1. Yuanzhou District: 
Guanting–
Yuanzhou District 
Guyuan Road 
 
Near term 2019 
Medium term 2025 
Long term 2035 

Qianwa Village 
前洼村 

K0+020 – K0+060 1 m ® 51.6 60.5 61.0 61.7 42.6 53.8 54.3 54.9 
None. One household 
shielded from road by a 
2-m wall. 

K0+100 – K0+250 34 m ® 51.6 45.7 46.3 46.9 42.6 39.0 39.6 40.2  
Guanting Primary School 
官小学 

K1+300 – K1+600 33 m (L) 51.6 51.5 52.1 52.7 42.6 44.8 45.4 46.0 
 

Guanting Town 
官 

K1+425 – K1+670 6 m (L&R) 51.6 57.5 58.0 58.6 42.6 50.8 51.3 51.9 
Double-glazed window at 
up to 10 households. 

Guanting Village #2 Group 
官村 2 

K3+750 – K4+375 
1 m ® 51.6 46.0 46.6 47.2 42.6 39.4 39.9 40.5  

14 m (L) 51.6 43.3 43.9 44.5 42.6 36.7 37.2 37.8  
Guanting Village #4 Group 
官村 4 

K6+000 – K8+100 
9 m (L) 49.0 54.0 54.6 55.2 39.5 47.4 47.9 48.5  
36 m ® 49.0 48.1 48.7 49.3 39.5 41.5 42.0 42.6  

Liudian Village 
刘店村 

K7+000 – K8+100 
9 m (L) 49.0 47.5 48.1 48.7 39.5 40.9 41.4 42.0  
6 m ® 49.0 55.4 56.0 56.6 39.5 48.8 49.3 49.9  

Liuzhendian 
刘店 

K9+500 – 
K10+350 

3 m (L) 47.8 47.0 47.6 48.2 40.0 40.4 40.9 41.5  
6 m ® 47.8 55.4 56.0 56.6 40.0 48.8 49.3 49.9  

Shizhuang Village 
石庄村 

K14+200 – 
K14+800 

16 m (L) 49.3 52.3 52.9 53.5 42.1 45.7 46.2 46.8  
11 m ® 49.3 53.5 54.1 54.7 42.1 46.9 47.4 48.0  

Erdaocha Village 
二道岔村 

K17+800 – 
K18+300 

46 m ® 49.3 39.9 40.5 41.1 42.1 33.3 33.8 34.4 
 

Cheng’ershan Village 
程儿山村 

K18+900 – 
K19+800 

3 m (L) 49.3 57.0 57.6 58.2 42.1 50.4 50.9 51.5 
Double glazed window at 
up to 4 households 

2. Yuanzhou District:  
Wanzhang–
Sanying Road 
 
Near term 2019 
Medium term 2025 
Long term 2033 

Lijiacha Village 
李家岔村 

K4+100 – k4+780 15 m (L&R) 43.8 47.1 49.0 51.4 38.7 42.8 45.2 47.8 
 

Dongyuan Village #2 Team 
源村二 

K24+100 – 
K24+600 

14 m (L&R) 43.3 47.1 49.1 51.7 38.2 42.9 45.2 48.2 
 

Dongyuan Primary School 
源小学 

K24+710 15 m ® 45.8 48.2 49.7 51.8 41.6 44.2 46.1 48.3 
 

Dongyuan Village #4 Team 
源村四 

K26+200 – 
K26+760 

10 m ® 43.8 48.5 50.5 53.3 40.5 44.6 46.1 48.9 
 

Malu Mosque 
路清真寺 

K31+250 10 m ® 46.5 49.6 51.2 53.7 42.9 45.7 46.9 49.4 
 

Malu Village K30+420 – 15 m (L&R) 46.8 48.8 50.1 52.1 43.1 44.8 46.7 48.7  
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Time of Day Day Time Noise Level Night Time Noise Level 

Mitigation 
Time Horizon 

Baseline 
(2016) 

Near 
Term 

Medium 
Term 

Long 
Term 

Baseline 
(2016) 

Near 
Term 

Medium 
Term 

Long 
Term 

Road Sensitive Receptor Road Chainage 
Distance to 
Road Red 

Line 
dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) 

路村 K31+500 

3. Xiji County: 
Jiangtai–Xitan–
Pingfeng Road 
 
Near term 2018 
Medium term 2022 
Long term 2032 

Xiji County Jiangtai 
Secondary School 
西吉将台中学 

K0+000 – K0+100 42 m ® 48.9 40.0 41.1 43.3 38.8 31.2 32.1 36.1 
 

Jiangtai Village Central 
Health Clinic 
将台中心生院 

K0+600 22 m (L) 48.9 47.8 48.9 51.1 38.8 39.0 39.9 43.9 
 

Mingtai Village 
明台村 

K1+250- K1+500 
3.5 m (L)  48.9 54.3 55.5 57.6 38.8 45.7 46.7 50.7 

Follow up monitoring in 
2030 

8 m ® 48.9 52.4 53.6 55.8 38.8 42.8 43.7 47.7  
Maogou Village 
毛沟村 

K2+250 – K2+500 2 m ® 48.9 55.0 56.2 58.3 38.8 46.9 47.8 51.8 
Follow up monitoring in 
2030 

Maojiagou Village 
毛家沟村 

K2+800 – K3+200 15.5 m (L) 48.9 38.3 39.5 41.6 38.8 29.5 30.4 34.5 
 

Shencha Village 
深岔村 

K5+800 – K6+000 7.5 m (L) 48.9 43.2 44.3 46.5 38.8 33.6 34.5 38.5 
 

Heihugou Village 
黑虎沟村 

K9+440 – 
K10+000 

5.5 m (L) 48.9 53.4 54.6 56.7 38.8 44.4 45.3 49.3  
8 m ® 48.9 52.4 53.6 55.8 38.8 42.8 43.7 47.7  

Yaozhuang Village 
腰庄村 

K13+600 – 

K14+400 
97 m ® 48.9 37.1 38.3 40.4 38.8 28.3 29.2 33.2 

 

Xitan Village Central Primary 
School 
西中心小学 

K17+400 54.5 m ® 48.9 36.5 37.6 39.8 38.8 27.7 28.6 32.6 
 

Xitan Village 
西村 

K17+500 – 
K18+600 

2 m (L) 48.9 54.0 55.3 57.5 38.8 45.1 46.4 50.6 
Follow up monitoring in 
2030 

2 m ® 48.9 46.1 47.4 49.6 38.8 37.2 38.5 42.7  
Hejiawan 
何家湾 

K22+400 – 
K23+500 

5.5 m (L&R) 48.9 52.4 53.7 55.9 38.8 42.6 43.4 48.1 
 

Gancha Primary School 
甘岔小学 

K24+500 3.5 m ® 48.9 53.3 54.6 56.8 38.8 44.0 45.3 49.5 
 

Gancha Village 
甘岔村 

K24+500 – 
K25+400 

10.5 m (L)  48.9 47.1 48.4 50.6 38.8 37.8 39.1 43.3  
3.5 m ® 48.9 50.4 51.7 53.9 38.8 40.7 41.5 46.2  

Xinzhuangzi 
新庄子 

K29+500 – 
K29+750 

6.5 m (L) 48.9 48.2 49.1 50.9 38.8 38.3 38.9 42.8  
3.5 m ® 48.9 44.7 45.6 47.5 38.8 35.1 36.2 39.8  

Xingping Village K30+450 – 10.5 m ® 48.9 45.7 46.5 48.1 38.8 35.9 36.4 39.9  
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Time of Day Day Time Noise Level Night Time Noise Level 

Mitigation 
Time Horizon 

Baseline 
(2016) 

Near 
Term 

Medium 
Term 

Long 
Term 

Baseline 
(2016) 

Near 
Term 

Medium 
Term 

Long 
Term 

Road Sensitive Receptor Road Chainage 
Distance to 
Road Red 

Line 
dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) 

坪村 K30+600 

Youai Village 
村 

K32+000 – 
K33+100 

3.5 m (L&R) 48.9 55.0 56.1 58.3 38.8 47.0 47.8 51.4 
Follow up monitoring in 
2030 

Yuwan Village 
玉弯村 

K33+900 – 
K34+400 

5.5 m (L) 48.9 47.5 48.6 50.8 38.8 39.0 39.8 43.5  
10.5 m ® 48.9 47.6 48.7 50.9 38.8 39.2 40.0 43.7  

Minhe Village 
民和村 

K41+650 – 
K41+800 

5.5 m (L&R) 48.9 54.1 55.2 57.4 38.8 45.6 46.4 50.1 
Follow up monitoring in 
2030 

Hewa Village 
河洼村 

K49+650 – 
K49+950 

3.5 m (L) 48.9 55.0 56.1 58.3 38.8 47.0 47.8 51.4 
Follow up monitoring in 
2030 

7.5 m ® 48.9 53.3 54.5 56.6 38.8 44.4 45.1 48.8  
Pingfeng Village 
平峰村 

K51+000 – 
K51+300 

101.5 m (L) 48.9 35.8 37.0 39.1 38.8 27.0 27.9 31.9  

Xiji Pingfeng Secondary 
School 
西吉平峰中学 

K51+450 21.5 m (L) 48.9 49.4 50.6 52.7 38.8 41.2 42.0 45.6  

Fujiawan 
伏家湾 

K65+500 – 
K65+800 

15.5 m (L) 48.9 51.0 52.1 54.3 38.8 42.8 43.6 47.2  

Wangnao Village 
王村 

K67+100 – 
K68+010 

1.5 m (L) 48.9 55.9 57.1 59.2 38.8 48.5 49.3 53.0 
Follow up monitoring in 
2030 

1.5 m ® 48.9 43.6 44.8 46.9 38.8 36.2 37.0 40.7  
Lijiazhuang 
李家庄 

K69+100 – 
K69+180 

23 m ® 48.9 39.2 40.3 42.4 38.8 30.5 31.7 35.4 
 

Luotuocha 
岔 

K70+000 – 
K70+400 

5.5 m (L) 48.9 48.3 49.4 51.6 38.8 39.8 40.6 44.3  
1.5 m ® 48.9 43.6 44.8 46.9 38.8 36.2 37.0 40.7  

Libao Primary School 
李堡小学 

K72+000 2 m (L) 48.9 55.7 56.8 59.0 38.8 48.1 48.9 52.5 No live-in at night 

Libao Village 
李堡村 

K72+000 23 m (L) 48.9 49.0 50.1 52.2 38.8 40.7 41.5 45.2 
 

4. Tongxin County: 
Wangtuan–
Yuwang Road 
 
Near term 2018 
Medium term 2025 
Long term 2037 

Qianhong Village 
前村 

K3+400 – K4+200 10 m (L&R) 55.1 61.2 61.8 62.5 40.7 54.6 55.2 56.0 
Double glazed window at 
up to 96 households 

Mujiagou Mosque 
穆家沟清真寺 

K2+270 

9 m to 
boundary 

fence; 33 m 
to building 

55.1 59.6 60.2 60.9 40.7 53.0 53.6 54.4 Double glazed window 

Qianhong Grand Mosque 
前清真大寺 

K3+820 
23 m to 

boundary 
55.1 58.3 58.9 59.7 40.7 51.8 52.4 53.1 Double glazed window 
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Time of Day Day Time Noise Level Night Time Noise Level 

Mitigation 
Time Horizon 

Baseline 
(2016) 

Near 
Term 

Medium 
Term 

Long 
Term 

Baseline 
(2016) 

Near 
Term 

Medium 
Term 

Long 
Term 

Road Sensitive Receptor Road Chainage 
Distance to 
Road Red 

Line 
dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) 

fence; 37 m 
to building 

Humaqi Village 
胡麻旗村 

K6+000 – K6+500 20 m (L&R) 54.2 48.4 48.9 49.4 41.6 42.0 42.5 43.0 
 

Yangjiawan Village 
家湾村 

K15+400 – 
K15+900 

30 m (L&R) 54.2 45.8 49.3 46.8 41.6 39.4 39.9 40.4 
 

Hujiawan Village 
虎家湾村 

K21+150 – 
K21+300 

16 m ® 54.4 48.8 49.3 49.8 41.3 42.4 42.9 43.4 
 

Zhangjiawan Village 
家湾村 

K29+150 – 
K29+850 

25 m (L&R) 54.4 46.8 47.3 47.8 41.3 40.4 40.9 41.4 
 

Zhang’ershui Village 
水村 

K30+300 – 
K30+600 

22 m ® 54.4 47.3 47.8 48.3 41.3 40.9 41.4 41.9 
 

Luzhouchuan Village 
川村 

K41+000 – 
K42+150 

8 m (L&R) 54.4 53.2 53.7 54.2 41.3 46.8 47.4 47.8 
 

Gongjiawan 
家湾 

K49+750 – 
K49+850 

11 m (L&R) 54.2 50.9 51.4 51.9 41.6 44.4 45.0 45.5 
 

Qingyangquan Village 
青羊泉村 

K58+800 – 
K60+150 

38 m (L&R) 54.2 45.3 45.8 46.3 41.6 38.9 39.5 39.9 
 

Shanghujiayuan 
胡家 

K61+150 – 
K61+500 

19 m (L) 54.2 47.9 48.4 48.9 41.6 41.5 42.0 42.5 
 

Shangyuan Primary School 
小学 

K61+375 

9 m (L) to 
boundary 
wall; 59 m 

to 1st row of 
classrooms 

54.2 44.1 44.6 45.1 41.6 37.7 38.2 38.7 

 

Hujiayuan 
扈家 

K65+900 – 
K66+450 

180 m (L) 54.2 38.1 38.6 39.1 41.6 31.7 32.2 32.7 
 

Nanguan Village 
南关村 

K67+410 7 m (L) 54.2 53.9 54.4 54.9 41.6 47.5 48.0 48.5 
 

5. Pengyang County: 
Mengyuan 
Chunshucha–
Chengyang 
Yangping Road 

 

Baiyangzhuang 
白庄 

K4+100 – K4+300 5 m (L&R) 45.6 50.6 53.3 56.2 40.3 46.8 49.9 52.9 
Follow up monitoring in 
2030 

Mengyuan Village Central 
School 
孟中心学校 

K4+520 5 m ® 52.0 53.6 55.1 57.0 40.6 46.6 49.6 52.6 
Follow up monitoring in 
2030 

Mengyuan Village Central K4+530 5 m (L) 52.0 53.6 55.1 57.0 40.6 46.6 49.6 52.6 Follow up monitoring in 
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Time of Day Day Time Noise Level Night Time Noise Level 

Mitigation 
Time Horizon 

Baseline 
(2016) 

Near 
Term 

Medium 
Term 

Long 
Term 

Baseline 
(2016) 

Near 
Term 

Medium 
Term 

Long 
Term 

Road Sensitive Receptor Road Chainage 
Distance to 
Road Red 

Line 
dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) 

Near term 2019 
Medium term 2025 
Long term 2033 

Kindergarten 
孟中心幼儿园 

2030 

Mengyuan Village Health 
Clinic 
孟生院 

K4+700 15 m ® 48.9 50.6 52.0 53.9 38.6 44.0 46.7 49.6 
 

Shuangshu Village 
村 

K8+480 – K8+780 5 m (L&R) 45.6 50.6 53.3 56.2 40.3 46.8 49.9 52.9 
Follow up monitoring in 
2030 

Huaishuzhuang 
槐庄 

K9+510 – K9+850 15 m (L&R) 42.7 47.6 50.2 53.1 38.1 44.1 47.0 49.9  

Zhaoshanzhuang 
山 

K12+100 – 
K12+350 

18 m (L) &  
25 m ® 

42.7 47.1 49.7 52.5 38.1 43.6 46.4 49.2  

Caotan Village 
草村 

K12+500 – 
K13+900 

13 m (L) & 
20 m ® 

42.7 47.8 50.5 52.8 38.1 44.3 47.3 50.0  

Ligouwan 
李沟湾 

K21+100 – 
K21+300 

40 m (L) &  
25 m ® 

40.1 45.6 48.3 51.2 35.2 42.0 45.0 48.0  

Chenwan Beiyuan Village 
湾北源村 

K24+600 – 
K24+800 

30 m ® 38.3 44.0 46.6 49.6 33.7 40.4 43.5 46.4  

Yangping Village 
坪村 

K30+400 30 m ® 38.3 44.0 46.6 49.6 33.7 40.4 43.5 46.4  

6. Haiyuan County: 
Zhengqi–Jiucai–
Sikouzi Road 
 
Near term 2019 
Medium term 2025 
Long term 2037 

Tangbao Village 
唐堡村 

K0+180 – K0+340 
18 m (L) 51.2 53.0 53.8 54.8 46.8 46.8 46.6 48.0  
13 m ® 51.2 54.2 54.6 56.2 46.8 48.4 48.8 50.0  

K3+050 – K3+600 
13 m (L) 51.2 53.6 53.5 55.4 46.8 47.5 48.0 48.5  

8 m ® 51.2 54.8 55.2 56.6 46.8 48.6 49.4 50.2 
Follow up monitoring in 
2035 

Guluwan Village 
路湾村 

K7+100 – K8+400 8 m (L&R) 52.6 54.8 55.2 56.6 47.6 48.6 49.4 50.2 No mitigation needed 

Lubiliang Village 
路壁梁村 

K12+800 – 
K14+000 

15 m (L) 52.6 53.4 55.0 56.0 47.6 48.0 48.8 49.6  
28 m ® 52.6 51.2 52.0 53.0 47.6 44.8 45.6 46.2  

Matao Village 
套村 K18+000 – 

K19+000 

21 m (L) 52.2 52.2 52.5 53.6 47.4 46.1 46.8 47．4  
17 m ® 52.2 52.6 53.2 54.2 47.4 46.0 46.3 47.6  

Matao Primary School 
套小学 

100 m (L) 52.2 <52.2 <52.5 <53.6 47.4 <46.1 <46.8 <47．4  

Yuantao Village 
元套村 

K20+400 – 
K22+000 

8 m (L&R) 51.6 54.8 55.2 56.6 47.6 48.6 49.4 50.2 No mitigation needed 

Houshang Village 
后村 

K23+750 – 
K24+500 

13 m (L) 51.6 53.6 53.5 55.4 47.6 47.5 48.0 48.5  
28 m ® 51.6 51.2 52.0 53.0 47.6 44.8 45.6 46.2  
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Time of Day Day Time Noise Level Night Time Noise Level 

Mitigation 
Time Horizon 

Baseline 
(2016) 

Near 
Term 

Medium 
Term 

Long 
Term 

Baseline 
(2016) 

Near 
Term 

Medium 
Term 

Long 
Term 

Road Sensitive Receptor Road Chainage 
Distance to 
Road Red 

Line 
dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) 

7. Jingyuan County: 
Shatang 
(Huanghua 
County)–Gaodian 
Road 
 
Near term 2018 
Medium term 2024 
Long term 2032 

Shatang Village 
沙塘村 

K0+000 – K0+500 20 m (L&R) 42.8 45.9 46.8 48.3 35.7 40.6 41.8 43.6 
 

Nonglin Village 
农林村 

K12+800 – 
K12+900 

12 m (L&R) 44.3 48.1 49.1 50.7 38.5 43.4 44.6 46.3 
 

Nonglin Primary School 
农林小学 

K12+850 40 m (L) 38.6 41.8 42.7 44.2 34.9 37.9 38.8 40.3 
 

Tuyao Village 
土窑村 

Branch K0+800 – 
K1+781 

20 m (L&R) 37.4 41.1 42.1 43.6 32.9 36.8 37.9 39.5 
 

GB 3096-2008 Noise Functional Category 2 standard 60 50  
Notes: 
 Noise level exceeds existing applicable standard and higher than the baseline level by more than 3 dB(A) 
 Noise level exceeds existing applicable standard but not higher than the baseline level by more than 3 dB(A) 
Source: EIRs 
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3. Impacts and Mitigation on Water Quality 

 
172. The project roads provide a surface for the deposition of pollutants, which could come from 
the exhaust, fuel and lube oil leakage of motor vehicles, wear and tear of auto-parts, dust 
deposition, debris and chemical spills from traffic accidents. During rainy days, these pollutants 
could be washed from the road surface, enter the road drainage system and nearby water bodies. 
Based on the amount of average rainfall in the project counties and the catchment area of the 
project roads, the EIRs predicted the amounts of pollutants in the runoff of selected rural trunk 
roads (Table 40), ranging from more than 10 t/a for SS and less than 1 t/a for BOD5. The EIRs 
concluded that the runoff would drain from the road drainage systems to nearby drainage ditches, 
and would be evaporated due to the arid weather conditions and high evaporation rates (see 
Table 18) and thus unlikely to pollute nearby water bodies. 
 

Table 40: Quantities of Pollutants in the Runoff of Selected Rural Trunk Roads 

Road Name 
Quantities of Pollutants in Road Runoff (t/a) 

SS BOD5 TPH 

Yuanzhou District: Sanying – Wanzhang Road 11.62 0.59 1.31 
Pengyang County: Mengyuan Chunshucha – Chengyang Yangping Road 10.45 0.53 1.18 
Jingyuan County: Shatang (Huanghua County) – Gaodian Road 13.74 0.70 1.55 
Source: EIRs 

 

4. Greenhouse Gas Emissions 

 
173. The EIRs calculated carbon emissions for 2018/2019 (near term), 2025 (medium term) and 
2033 (long term) for the rural trunk roads using the methodology described in IPCC (2006),21 
based on fuel consumption from traveling distances of various vehicle types on the rural trunk 
roads. Assumptions and conversion factors shown in Table 41 were used in calculating CO2 
equivalent (CO2eq) emissions. 
 

Table 41: Assumptions and Factors used in Carbon Emission Calculations 

Factors & Assumptions 
Fuel Type 

Gasoline (#93) Diesel (#0) 

Fuel consumption (L/100 km)   

Small vehicle 8.7 --- 

Mid-size vehicle 18.0 --- 

Large vehicle --- 26.0 

Fuel density (kg/m3) 725 860 

CO2 emission factor (g/kg fuel) 2925 3096 

Source: EIRs 

 
174. Table 42 presents the carbon dioxide emissions from the rural trunk roads, showing total 
emission in year 2033 from the seven rural trunk roads would total approximately 84,000 t. The 
21 rural feeder roads with average length of 8 km and average long term traffic flow of less than 
400 vehicles per day, were estimated to emit less than 10,000 t carbon dioxide in total in year 
2030. Carbon dioxide emission from the project roads was estimated to be less than the ADB 
threshold of 100,000 t/a in the long term. 
 

                                                
21

 IPCC. 2006. 2006 IPCC guidelines for national greenhouse gas inventories. This is based on the current PRC fuel 
standards, more stringent standards in the future or more advanced fuel technologies may reduce GHG emissions 
further.  This represents the worst case. 



81 

 

 

 

Table 42: Carbon Dioxide Emissions from Motor Vehicles Travelling on the Rural Trunk 
Roads 

Road Name 
CO2 Emissions (in t/a) 

Near Term Medium Term Long Term 

Year 2018/2019 Year 2025 Year 2033 
1. Yuanzhou District: Guanting–Yuanzhou District Guyuan Road 8,902 9,455 11,513 
2. Yuanzhou District: Wanzhang–Sanying Road 2,762 4,477 7,683 
3. Xiji County: Jiangtai–Xitan–Pingfeng Road 13,439 20,192 38,524 
4. Tongxin County: Wangtuan–Yuwang Road 4,636 5,249 6,990 
5. Pengyang County: Mengyuan Chunshucha–Chengyang Yangping Road 2,734 5,531 9,455 
6. Haiyuan County: Zhengqi–Jiucai–Sikouzi Road 4,588 5,282 6,402 
7. Jingyuan County: Shatang (Huanghua County)–Gaodian Road 1,342 1,950 3,243 

Total 38,403 52,136 83,810 
Source: EIRs 

 
F. Cumulative Impacts 
 
175. Cumulative impacts could arise from other projects in the vicinity particularly other road 
projects and buildings being constructed concurrently with the construction stage of this project. 
At this time no information is available on potential construction works from other projects that 
could overlap with the construction stage of this project. 
 
176. Construction related cumulative impacts will be effectively minimized by adopting proper 
mitigation measures, including: (i) coordination between all project components and other 
projects in the area of influence in terms of construction schedule, possible access road and 
borrow/disposal sites and spoil sharing; (ii) contractors will develop material transport plan with 
consultation of local road management authority and local community; (iii) enforcement of good 
construction management to minimize dust, noise and waste generation; (iv) education of 
construction workers to minimize social disturbance and cultural conflict; (vi) provision of 
temporary access to local traffic; (vii) proper maintenance of the access roads and timely 
restoration/strengthening upon completion. With effective implementation of good construction 
management measures, these common construction-related cumulative impacts can be 
adequately mitigated to acceptable levels. 
 
G. Indirect and Induced Impacts 
 
Induced impacts would include more frequent use of the project roads for the transportation of 
passengers and tourists, and the transport of goods, farm products. Traffic demand forecasts for 
the project roads have already taken into consideration traffic growth from these activities, and 
the road safety component in this project aims to improve road safety despite traffic growth. 
Negative indirect and induced impacts from this project are not expected except through 
increased traffic which would induce an increase in vehicle emissions.  This is expected to be 
countered through future technological advances and improvements in fuel efficiency and fuel 
composition. The project roads may induce increased economic activities among the villages 
and would have indirect benefits for poverty alleviation. Increased traffic on road sections in the 
vicinity of the Yunwushan National Nature Reserve may increase road kill on these road sections. 
Such potential impact is expected to be minimal since the protected species mostly inhabits the 
core zone which is at some distances away from these roads. Further, the boundaries of the 
natue reserve along some road sections are fenced off to avoid human intrusion into the nature 
reserve, which would also prevent animals from venturing onto the roads.  
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VI. ANALYSIS OF ALTERNATIVES 
 
A. No Project Alternative 
 
177. This project will improve 273 km of rural trunk roads and 168 km of rural feeder roads, 
benefiting over 60 administrative villages and more than 120 natural villages with 54% poor 
population. Without improvements on these roads, villagers living in these poverty counties will 
be limited in their access to the market to sell their farm products and to purchase agricultural 
inputs; and access to schools, health facilities and administrative services in the townships, 
especially during inclement weather when the roads become impassable. Road safety will 
continue to be of concern due to eroded subgrade and pavement with pot holes, steep gradients 
and sharp curves on mountainous terrain. These factors constrain socio-economic development 
of these villages and poverty alleviation efforts. Without this project, travelling conditions on the 
earthen rural feeder roads will be more vulnerable to increasing frequencies and intensities of 
storm events due to climate change. 
 
B. Alternatives Considered 
 
178. Alternatives considered were mostly related to realignment of road sections for the rural 
trunk roads to improve safety by improving road gradients and turning radii. In terms of 
environmental implications, realignment of road sections would result in more land take and 
removal of vegetation compared to improvements on the existing alignment. However, ecological 
assessment described above confirmed that land take for road realignment would mostly involve 
dry land, other grassland, bare land and some rural homestead (see Table 27 for definitions) with 
low biodiversity and conservation value. Additional land take for road realignment is therefore 
justified on safety improvement grounds. Table 40 lists the four rural trunk roads where the 
realignment alternative on some sections was adopted over the rehabilitation of the existing 
alignment. Minor modifications on the existing alignments on the rural trunk roads are not 
included in Table 43. 
 

Table 43: Rural Trunk Road Sections Adopting the Realignment Alternative 

Road Name Road Chainage Adopting Realignment Alternative 

Yuanzhou District: Guanting–Yuanzhou District Guyuan Road 
K0+000 – K0+650 

K21+900 – K24+000 
K26+145.7 – K26+330 

Yuanzhou District: Wanzhang–Sanying Road K25+600 – K30+100 
Xiji County: Jiangtai–Xitan–Pingfeng Road K29+080 – K32+390 
Haiyuan County: Zhengqi–Jiucai–Sikouzi Road K7+000 – K10+150 
Source: EIRs 

 
 

VII. INFORMATION DISCLOSURE, CONSULTATION AND PARTICIPATION 
 
A. Legislative Framework for Consultation, Participation and Information Disclosure 
 
179. Meaningful participation and consultation during project planning, feasibility study, design 
and implementation is an important environment safeguards requirement. It can directly reflect 
the public’s perceptions of environmental quality in the project’s area of influence. 
 
180. Public participation and environmental information disclosure provisions are among 
the most significant changes introduced in the amended Environmental Protection Law (2014). 
The legislative framework also includes decrees on the preparation of EIA summaries for the 
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purpose of public disclosure (see Table 1, item #32), information disclosure on construction 
project EIAs by government (Table 1, item #36), method for public participation in environmental 
protection (Table 1, item #39), and technical guidelines (for comment) for public participation in 
EIAs (Table 1, item #72). 
 
181. ADB Safeguard Policy Statement (2009) requires meaningful participation, consultation and 
information disclosure. ADB Public Communications Policy: Disclosure and Exchange of 
Information (2011) requires that the borrower shall provide safeguard information to affected 
people in a timely manner, in an accessible place, and in a form and language(s) understandable 
to them. 
 
182. Information disclosure and public consultation have been conducted during preparation of 
the domestic EIRs for the rural trunk roads. Information disclosure and consultation included: 
public posting and disclosure on the internet, informal communication and questionnaire survey 
with key stakeholders who include residents, local authorities and sector specific institutions and 
authorities. 
 
B. Information Disclosure 
 
183. Two rounds of information disclosure were conducted for each of the seven rural trunk roads 
(Table 44). The first time was after the commencement of the domestic EIR preparation with 
project information disclosed on the NHAR EPD website and in a local newspaper. The second 
time was after the draft EIRs were completed with disclosure on the EIR findings and proposed 
mitigation measures again on the NHAR EPD website and in a local newspaper. Figure 10 
shows examples of web-posting. Project information was also publicly posted in affected 
communities (Figure 11). No comment was received from information disclosure on the rural 
trunk roads. The rural feeder roads are not subject to disclosure on government websites. 
 

Table 44: Information Disclosure for the Rural Trunk Roads 

Road Name 
Dates of Information Disclosure 

First Time Second Time 

1. Yuanzhou District: Guanting–Yuanzhou District Guyuan Road 2016.04.05 2016.04.20 
2. Yuanzhou District: Wanzhang–Sanying Road 2016.03.31 2016.04.16 
3. Xiji County: Jiangtai–Xitan–Pingfeng Road 2016.03.28 2016.04.14 
4. Tongxin County: Wangtuan–Yuwang Road 2016.03.28 2016.04.13 
5. Pengyang County: Mengyuan Chunshucha–Chengyang Yangping Road 2016.03.26 2016.04.14 
6. Haiyuan County: Zhengqi–Jiucai–Sikouzi Road 2016.03.28 2016.04.13 
7. Jingyuan County: Shatang (Huanghua County)–Gaodian Road 2016.03.26 2016.04.14 
Source: EIRs. 

 
Figure 10: Examples of Information Disclosure for the Rural Trunk Roads 

  
 

 
Yuanzhou District: Guanting–

Yuanzhou District Guyuan Road 
Yuanzhou District: Wanzhang–

Sanying Road 
Haiyuan County: Zhengqi–Jiucai–

Sikouzi Road 
Xiji County: Jiangtai–Xitan–

Pingfeng Road 
Source: EIRs. 
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Figure 11: Examples of Community Posting for the Rural Trunk Roads 

 
Yuanzhou District: Guanting–

Yuanzhou District Guyuan Road 
Haiyuan County: Zhengqi–Jiucai–

Sikouzi Road 
Tongxin County: Wangtuan–

Yuwang Road 
Xiji County: Jiangtai–Xitan–

Pingfeng Road 
Source: EIRs. 

 

 
C. Consultation and Participation during Project Preparation 
 
184. Questionnaire surveys were conducted during EIR preparation for the rural trunk roads in six 
counties in April 2016, targeting the residents of affected communities and seeking their views on 
rural road improvement in these counties. Figure 12 shows photographs taken during the 
questionnaire surveys.  
 

Figure 12: Examples of Questionnaire Survey in the Counties 

    
Jingyuan County: Shatang 

(Huanghua County)–Gaodian 
Road 

Tongxin County: Wangtuan–
Yuwang Road 

Xiji County: Jiangtai–Xitan–
Pingfeng Road 

Yuanzhou District: Guanting–
Yuanzhou District Guyuan Road 

Source: EIRs. 
 

 
185. Table 45 shows that 100 individuals were surveyed for each of the six rural trunk roads, and 
97 individuals were surveyed on one rural trunk road. Individuals surveyed were mostly male 
farmers, with junior high school or lower education.  
 

Table 45: Profiles of Questionnaire Survey Participants 

Profiles of Individuals Surveyed 

Percentage of Respondents for the Rural Trunk Roads 
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Number of individuals surveyed 100 100 100 100 100 100 97 

Gender 
Male 73% 85% 63% 91% 65% 71% 87% 
Female 27% 15% 37% 9% 35% 29% 13% 

Education 
Junior High School and below 50% 92% 76% 57% 70% 62% 72% 
Senior High School 23% 4% 18% 37% 13% 16% 8% 
University and above 27% 4% 6% 6% 17% 22% 20% 

Occupation Farmer 28% 83% 64% 52% 63% 62% 62% 
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Profiles of Individuals Surveyed 

Percentage of Respondents for the Rural Trunk Roads 
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Worker 16% 3% 5% 13% --- 9% --- 
Entrepreneur 18% 2% 13% 15% 7% 22% 2% 
Teacher --- 7% --- --- 12% --- 2% 
Enterprise employee 14% --- 11% 2% 10% 0% 31% 
Others 24% 5% 7% 18% 8% 7% 3% 

Source: EIRs. 

 
186. Table 46 shows the questions asked and the responses. Since different teams did the 
questionnaire surveys for different rural trunk roads, it was apparent that the questions asked 
were not consistent throughout the rural trunk roads. Most of the individuals surveyed lived within 
2 km of the proposed rural trunk roads, with major incomes from farming or outside employment. 
When asked, over 90% were satisfied or basically satisfied with the existing environmental 
conditions in the area, except in Tongxin County where 12% were not satisfied with no indication 
of why. Key environmental concerns during construction were noise and dust, with 53% in 
Jingyuan County indicating travel inconvenience as well. Key environmental concerns during 
operation were traffic noise and vehicular emissions. When asked about mitigation, most 
preferred road side landscaping, which is not actually an effective measure for reducing traffic 
noise. When ecological impact was included on the questions for construction and operation 
impacts, 30% or more of the respondents regarded it as a concern. Basically, all individuals 
surveyed supported the project and all felt that the project would bring economic benefits to the 
area and have more pros than cons. Most were accepting of the short term inconvenience during 
construction. Yet, when asked in Pengyang County whether they would foresee increase in 
income after project completion, 60% did not consider that the project would have any effect on 
their income. 
 

Table 46: Questionnaire Surveys for the Rural Trunk Roads 

Questions 

Percentage of Respondents for the Rural Trunk Roads 
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Number of individuals surveyed 100 100 100 100 100 100 97 

How far is your house from the 
project? 

< 200 m 28% --- 80% 57% --- 
100% 

--- 
200 m – 2 km 32% --- 18% 24% --- --- 
2 km – 5 km 27% --- 2% 15% --- 0% --- 
>5 km 13% --- 0% 4% --- 0% --- 

What is your major source of 
income? 

Farming 23% --- 58% 42% --- 53% --- 
Outside employment 48% --- 12% 28% --- 12% --- 
Own business 11% --- 11% 20% --- 19% --- 
Professional 7% --- 11% 6% --- 12% --- 
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Questions 

Percentage of Respondents for the Rural Trunk Roads 
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Other 11% --- 8% 4% --- 4% --- 

How did you obtain project 
information related to environmental 
protection?  

Newspaper 3% --- 3% 11% --- 28% --- 
Television / broadcasting 6% --- 6% 2% --- 27% --- 
Internet 18% --- 8% 22% --- 25% --- 
Related environmental publicity 62% --- 72% 17% --- 16% --- 
Other means 11% --- 11% 48% --- 4% --- 

Are you satisfied with the existing 
environmental condition in the 
project area? 

Satisfy 66% 88% 66% 20% --- 57% 54% 
Basically satisfy 31% 10% 31% 68% --- 41% 39% 
Not satisfy 3% 2% 3% 12% --- 2% 7% 

Do you regard this project is 
beneficial to the local economic 
development? 

Beneficial 97% --- 97% 94% 100% 100% --- 
Not beneficial 1% --- 0% 0% 0% 0% --- 
No effect 2% --- 3% 6% 0% 0% --- 

What is your view on income after 
project completion? 

Increase --- --- --- --- 40% --- --- 
No effect --- --- --- --- 60% --- --- 
Decrease --- --- --- --- 0% --- --- 

What is your view on environmental 
impacts during construction 

Equipment noise 41% 60% 85% 56% 78% 67% 36% 
Dust 85% 35% 21% 39% 60% 93% 13% 
Wastewater 13% --- 13% 18% --- 46% --- 
Ecological damage --- 30% --- --- --- --- 39% 
Safety 13% --- 13% 9% --- 31% --- 
Travel inconvenience --- 8% --- --- 12% --- 53% 
Others 4% --- 4% 3% 0% 13% --- 

What is your view on major 
environmental impacts during 
operation 

Traffic noise 95% 66% 95% 77% 89% 83% 55% 
Vehicle exhaust 21% 35% 21% 19% 17% 52% 22% 
Ecological damage --- 30% --- --- --- --- 34% 
Traffic safety 78% --- 78% 28% --- 47% --- 
Others 5% --- 5% 0% 5% 28% --- 

What are your suggestions on 
reducing the above impacts 

Road side landscaping --- 95% --- --- 89% --- --- 
Noise insulation --- 0% --- --- 1% --- --- 
Away from villages --- 0% --- --- --- --- --- 
Others --- 5% --- --- 13% --- --- 

Can you accept the inconvenience 
caused by the project 

Can accept 76% --- 76% 100% --- 86% --- 
Cannot accept 0% --- 0% 0% --- 0% --- 
Conditionally accept 24% --- 24% 0% --- 14% --- 

Overall, do you think the project has 
more pros than cons, or more cons 
than pros? 

More pros than cons 83% --- 100% 100% 100% 100% --- 
More cons than pros 0% --- 0% 0% 0% 0% --- 
Don’t know 17% --- 0% 0% 0% 0% --- 

Do you support the project? 
Support 88% 100% 100% 100% 100% 100% 100% 
Do not support 0% 0% 0% 0% 0% 0% 0% 
Does not matter 12% --- 0% 0% 0% 0% 0% 

Do you agree with the selected 
project location 

Agree --- 100% --- --- --- --- 97% 
Does not matter --- 0% --- --- --- --- 3% 
Disagree --- 0% --- --- --- --- 0% 

Note: --- = not asked 
Source: EIRs 

 
D. Future Plans for Public Participation 
 
187. Meaningful consultation to safeguard the environment and local residents will continue 
before and throughout construction and operation phases consisting of information disclosure on 
project proponent and relevant government department web sites, posting of project information 
on community notice boards and discussion forums. Upon loan approval, advanced consulation 
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will be conducted in each county to disclose and explain the requirements of the EMP and GRM 
to affected people and communities. The PMO and the IAs will be responsible for organizing the 
public consultations, with the support of the External Environmental Monitor (EEM) on the project 
management consultant (PMC) team. The contractors will be required to communicate and 
consult with the communities in the project area of influence, especially those near the road 
alignments. Clearly visible public notice boards will be set at each work site to provide 
information on the purpose of the project activity, the duration of disturbance, the responsible 
entities on-site (contractors, IAs), and the project level Grievance Redress Mechanism (GRM). 
Contact information of all GRM entry points and the PMO complaint center hotline will be 
disclosed on the construction site information boards. Consultation will focus on public nuisances 
from construction and operation activities, such as noise, asphalt fume nuisance, dust, traffic 
disturbance, as well as public concerns about the environment and resettlement. 
 
188. Future consultation and participation will also include (i) involvement of affected people in 
discussion forums during inspection and monitoring of EMP implementation during construction 
and operation phases; (ii) participatory evaluation on the environmental and social-economic 
benefits and impacts in these forums; and (iii) consultation with the public after the project 
completion. The EMP provides plans for future public participation. The EMP for this project is 
included in Appendix 1 of this report. 
 
189. The project environmental information will be disclosed by ADB as follows: (i) this IEE is 
available at www.adb.org; (ii) copies of the domestic EIRs, EITs and EIRFs (in Chinese) are 
available on request at the PMO; and, (iii) environment progress will be reported in the quarterly 
project progress reports and the annual environmental monitoring reports which will be disclosed 
on ADB’s project website (www.adb.org). 
 
 

VIII. GRIEVANCE REDRESS MECHANISM 
 
190. Public participation, consultation and information disclosure undertaken as part of the local 
EIR process, assessment and development of resettlement plans, and consultations undertaken 
by the project consultants have discussed and addressed major community concerns. Continued 
public participation and consultation have been emphasized as a key component of successful 
project implementation. As a result of this public participation and safeguard assessment during 
the initial stages of the project, major issues of grievance are not expected. However, unforeseen 
issues may occur. To settle such issues effectively, a transparent grievance redress mechanism 
(GRM) for lodging complaints and grievances has been defined for environment related issues. 
 
191. The GRM has been designed to help achieve the following objectives: (i) open channel for 
effective communication, including the identification of new environmental issues of concern 
arising from the project; (ii) prevent and mitigate any adverse environmental impacts on 
communities caused by project construction and operations; (iii) improve mutual trust and 
respect and promote productive relationships with local communities; and (iv) build community 
acceptance of the project. 
 
192. The PMO will establish a complaints center with a hotline for receiving both environmental 
and resettlement grievances. The details of the GRM are described in the EMP (Appendix 1), 
and were also explained to various stakeholders during meetings and consultations. The GRM 
will be operational prior to commencement of construction works. 

http://www.adb.org/
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193. In addition to the project GRM, ADB's overall accountability mechanism (2012) applies.22 
This mechanism provides opportunities for people adversely affected by ADB-financed projects 
to express their grievances; seek solutions; and report alleged violations of ADB’s operational 
policies and procedures, including safeguard policies. ADB’s accountability mechanism 
comprises two separate, but related, functions: (i) consultation, led by ADB’s special project 
facilitator, to assist people adversely affected by ADB-assisted projects in finding solutions to 
their problems; and (ii) providing a process through which those affected by projects can file 
requests for compliance review by ADB’s Compliance Review Panel. 
 
 

IX. ENVIRONMENTAL MANAGEMENT PLAN 
 
A. Objectives 
 
194. An environmental management plan (EMP) has been prepared for the project. It will provide 
the mechanism to implement mitigation measures and monitoring programs. The full EMP is 
presented in Appendix 1. It will also be included as an Appendix to the Project Administration 
Manual (PAM) for the project. The EMP defines mitigation measures and describes the involved 
institutions and mechanisms to monitor and ensure compliance with environmental regulations 
and implementation of the mitigation measures. Such institutions and mechanisms will seek to 
ensure continuous improvement of environmental protection activities during preconstruction, 
construction, and operation of the project in order to prevent, reduce, or mitigate adverse impacts. 
The EMP draws on the domestic EIRs and EITs, this project IEE, and the PPTA discussions and 
agreements with the relevant government agencies, at the same time making reference to the 
soil and water conservation reports on soil erosion. The plan to mitigate and monitor soil erosion 
during construction is comprehensive and very lengthy so is not included in the EMP. The EMP 
will be reviewed and updated at the end of the detailed design in order to be consistent with the 
final detailed design, and will further be revised during implementation if determined that 
measures need to be amended or new measures are needed. The updated EMP will be 
disclosed on ADB’s project website. 
 
B. Organizational Structure for Environmental Management 
 
195. As EA, NDOT will be responsible for the overall implementation and compliance with loan 
assurances and the EMP (including Environmental Monitoring Plan). The EA has established the 
PMO, who will be responsible, on behalf of the EA, for the day-to-day management of the project. 
The PMO will have the overall responsibility to supervise the implementation of environment 
mitigation and monitoring measures, coordinate the project GRM and report to ADB. PMO will (i) 
appoint at least one environmental specialist on its staff to coordinate and manage EMP 
implementation, (iii) engage the project management consultant (PMC) services, and (iii) 
supervise the procurement process for all project roads and undertake procurement of the rural 
trunk roads. PMO will ensure that the environmental specification clauses listed in the EMP are 
incorporated into all bidding documents for the rural trunk roads. The PMO environmental 
specialist will (i) supervise contractors and their compliance with the EMP; (ii) conduct regular 
site inspections; (iii) act as local entry point for the project GRM; and (iv) submit environmental 
quality monitoring results provided by the IAs to the PMO for verification. PMO will prepare 

                                                
22

 The revised accountability mechanism became effective on 24 May 2012. 
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quarterly project progress reports and annual environment monitoring reports (EMR) and submit 
them to ADB. 
 
196. Implementing Agencies (IA) for the project will consist of the county transport bureaus 
(CTB) of Yuanzhou, Xiji, Longde, Jingyuan, Pengyang, Tongxin and Haiyuan. They will be 
responsible for the procurement processes for the rural feeder roads within their administrative 
areas, and will implement project components, administer and monitor contractors and suppliers, 
and be responsible for construction supervision and quality control. To ensure that the 
contractors comply with the EMP provisions, the IAs will ensure that the environmental 
specification clauses listed in the EMP are incorporated into all bidding documents for the rural 
feeder roads. Each IA will (i) contract the local Environmental Monitoring Station (EMS) to 
conduct environmental impact monitoring during the construction stage, and (ii) contract an 
external Environmental Supervision Engineer (ESE) to conduct independent verification of EMP 
implementation and environmental impact monitoring results during the construction stage of the 
rural trunk roads and rural feeder roads within their respective administrative areas. Each IA is 
recommended to have at least one environmental specialist on its staff to (i) supervise 
contractors and their compliance with the EMP, (ii) conduct regular site inspections, and (iii) 
submit environmental monitoring results provided by the EMS to the PMO, ESE and local 
Environmental Protection Bureaus (EPB) for verification and confirmation. 
 
197. Under the PMC services contracted by the PMO, an external environmental monitor (EEM) 
who is an environmental specialist will be included to support the project. Terms of reference for 
this EEM are provided in the Project Administration Manual. The EEM will: 
 

(i) assess the project components’ environmental readiness prior to implementation 
based on the readiness indicators defined in the EMP; 

(ii) support PMO in updating the EMP including environmental monitoring plan as 
necessary to revise or incorporate additional environmental mitigation and 
monitoring measures, budget and institutional arrangements, that may be 
required based on the detailed design; submit to ADB for approval and disclosure; 
ensure compliance with the PRC’s environmental laws and regulations, ADB’s 
Safeguard Policy Statement (2009) and Public Communications Policy (2011); 

(iii) if required, update the IEE and EMP reports for changes in the project during 
detailed design or project implementation (for example if there is a minor or major 
scope change) that would result in adverse environmental impacts not within the 
scope of the approved IEE/EMP; 

(iv) assist PMO to establish a GRM; 
(v) conduct regular EMP compliance assessments, undertake site visits as required, 

identify any environment-related implementation issues, and propose and 
oversee implementation of necessary corrective actions; 

(vi) assist PMO to prepare quarterly project progress reports and annual EMRs for 
ADB; 

(vii) provide training to PMO, IAs and contractors on environmental laws, regulations 
and policies, SPS 2009, EMP implementation, and GRM in accordance with the 
training plan defined in the EMP; and 

(viii) assist PMO and IAs in conducting consultation meetings with relevant 
stakeholders as required, informing them of imminent construction works, 
updating them on the latest project development activities and GRM. 

 
198. Each IA will contract an independent Environmental Supervision Engineer (ESE) to verify 
environmental performance during construction and whether the implementation of EMP items 
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complies with the plan for the rural trunk and feeder roads within its administrative area. The ESE 
will review EMP implementation, monitoring activities and results, assess EMP implementation 
performance, visit the project sites and consult potentially affected people, discuss assessment 
with the PMO and the respective IA; and suggest corrective actions. The ESE will prepare 
monthly reports for submission to the IA which will be submitted to and reviewed by PMO during 
the preparation of the quarterly project progress reports for ADB and by the EEM during the 
preparation of the annual EMRs for ADB. 
 
199. Construction contractors will be responsible for implementing the mitigation measures 
during construction under the supervision of the IAs (through the ESE) and PMO. In their bids, 
contractors will be required to respond to the environmental specifications in the bidding 
documents. Each contractor will be required to assign a person responsible for environment, 
health and safety. 
 
C. Inspection, Monitoring and Reporting 
 
200. Internal Environmental Monitoring23 will include monitoring of air quality, noise, water 
quality and other parameters described in the EMP during project construction and operation. 
These will be conducted by the local Environmental Monitoring Stations (EMS) contracted by the 
IAs. The monitoring results will be submitted to the IAs and PMO, and will be reported in the 
quarterly project progress reports and the annual EMRs prepared by the PMO and submitted to 
ADB. 
 
201. External Environmental Monitoring will be periodically conducted by the local 
environmental authorities in the framework of their legal mandate to check compliance with 
applicable environmental regulations. They will be responsible for undertaking regular and 
random environmental monitoring and inspection activities before, during, and after construction 
as well as in the event of emergencies. 
 
202. External Compliance Monitoring/Auditing. Independent evaluation (also known as 
compliance monitoring or compliance auditing) of EMP implementation will be undertaken by the 
ESE and EEM. PMO will report the EEM’s independent evaluation to ADB on the project’s 
adherence to the EMP, information on project implementation, environmental performance of the 
contractors, and environmental compliance through quarterly project progress reports and 
annual EMRs. The EEM will support PMO in developing the annual EMRs. The reports should 
confirm the project’s compliance with the EMP and local legislation (including the PRC’s EIA 
requirements), the results of independent evaluation (both contractor compliance with the EMP 
and the results of environmental monitoring by EMS), identify any environment related 
implementation issues and necessary corrective actions, and reflect these in a corrective action 
plan. Operation and performance of the project GRM, environmental institutional strengthening 
and training, and compliance with all covenants under the project will be included in the EMR. 
 
203. Within 3 months after each component completion, or no later than 1 year with permission of 
the local EPBs, environmental acceptance monitoring and audit reports of each project road 
completion shall be: (i) prepared by a licensed environmental monitoring station in accordance 
with the Management Measures for Inspection and Acceptance of Environmental Protection at 
Construction Project Completion (MEP Decree [2001] No. 13 and 2010 Amendment) (see Table 
1, item #21) and Management Procedures for the Supervision, Inspection and Environmental 

                                                
23

 In this report, “environmental monitoring” refers to the activity of collecting environmental data either through in-situ 
measurements or through sampling followed by laboratory testing of samples. 
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Acceptance of Construction Projects under the “Three Simultaneities” (on trial) (MEP 
Announcement [2009] No. 150) (see Table 1, item #27); (ii) reviewed for approval by 
environmental authorities prior to the official commencement of component operation, and (iii) 
finally reported to ADB. The environmental acceptance reports for completed project roads will 
indicate the timing, extent, effectiveness of completed mitigation and of maintenance, and the 
needs for additional mitigation measures and monitoring during operation. These environmental 
acceptance reports will be provided to the EEM who is responsible for preparing an 
environmental completion report and inputs for the Project Completion Report (PCR) for ADB. 
 
 

X. CONCLUSION AND RECOMMENDATION 
 
A. Expected Project Benefits 
 
204. This project will benefit the poverty counties in the Liupanshan area in southern NHAR. 
Rural trunk roads and rural feeder roads proposed for improvement via this project will improve 
connectivity and road conditions among more than 60 administrative villages and more than 100 
natural villages. Beneficial population has been estimated to be more than 200,000, of which 
approximately 54% are poor. 
 
205. Improving connectivity and conditions of these rural roads will contribute to poverty 
alleviation, providing improved accessibility to social services such as health services, 
convenience for children travelling to schools, easier access to outside employment 
opportunities, and new opportunities for farmers to shift to higher valued crops and direct access 
to markets. 
 
B. Adverse Impacts and Mitigation Measures 
 
206. The proposed project involves improvements on seven rural trunk roads totaling 
approximately 273 km and 21 rural feeder roads totaling approximately 168 km. All are existing 
roads with poor and deteriorating conditions. Improvement works include (i) rehabilitation of the 
existing alignment without road widening, (ii) rehabilitation of the existing alignment with road 
widening, and (iii) construction of new road sections to improve road gradients and turning radii. 
Most of the 21 rural feeder roads would involve improvement works on the existing alignment 
with no road widening and land take has been minimized. For the seven rural trunk roads, 
approximately 280 ha of road side area would be taken up for road widening. Surveys 
undertaken for the project revealed that road side habitats are dominated by scattered village 
houses, farmland, grass patches and rock outcrops. The roadside environment has been 
influenced and disturbed by human activities historically. Another 134 ha of land will be 
permanently taken up for new rural trunk road sections. Surveys undertaken for the project 
indicate that these areas are mostly dry land (vacant land that could be used for farming but 
without any irrigation facility) and other grassland (defined as being dominated by herbaceous 
vegetation with <0.1 canopy density). Plants and animals recorded in the project area of 
influence are dominated by common and/or cultivated/farmed species. These surveys did not 
reveal the presence of protected plant and animal species, protected areas and physical cultural 
resources within the project footprint. No significant adverse impact on ecology would be 
expected. Construction workers will be prohibited from capturing wildlife during construction. 
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207. During construction, potential impacts mainly relate to earthwork, road paving, and 
construction of bridges. The project may have soil erosion, air quality, noise, water quality, 
ecology, solid waste and occupational health and safety impacts. Potential air quality impact may 
occur due to fugitive dust generated on the construction site from stockpiles of uncovered earth 
materials and vehicles travelling on unpaved haul roads, as well as fumes from asphalt cement 
during road paving. The use of powered mechanical equipment during construction activities will 
generate noise. Construction activities will generate process wastewater and construction 
workers will produce wastewater. Bridge construction will stir up and re-suspend the sediment, 
affecting water quality. Earthwork and construction activities will remove vegetation and 
ecological habitats, causing disruption and disturbance to nearby biota. Construction works will 
produce construction and demolition wastes including old asphalt paving material. Due to the 
mountainous terrain in the project area, earthworks would be substantial. The seven rural truck 
roads would produce more than six million m3 of spoil requiring disposal. The EMP specifies the 
siting and drainage requirements for the spoil disposal sites to minimize environmental and soil 
erosion impacts. Workers will face occupational health and safety issues working on construction 
sites. Good housekeeping and effective mitigation measures will be implemented to reduce 
these impacts to acceptable levels. The temporary land take areas will be vegetated and 
landscaped upon completion of the construction stage. 
 
208. In Yuanzhou District, two rural trunk road sections proposed for improvement terminate near 
the boundary of the experimental zone of the Yunwushan National Nature Reserve; and one 
rural feeder road proposed for improvement is in close proximity to the experimental zone of the 
nature reserve. Improvements of these roads was endorsed in writing by the Yunwushan 
National Nature Reserve Management Bureau, indicating that improvement of the two rural trunk 
roads would not have adverse ecological impact on the nature reserve and suggested that the 
improvement of the rural feeder road should be confined to the existing alignment, with no 
change in alignment and no widening. Ecological survey and literature review undertaken during 
domestic environmental impact assessment did not reveal the presence of protected species 
close to the projectroads. The EMP specifies that construction workers are prohibited from 
capturing wildlife during project implementation, and that no construction staging areas, spoil 
disposal sites, haul roads and borrow areas shall be allowed within the boundary of the nature 
reserve. Increased traffic flow in the vicinity of the nature reserve might induce increased road kill 
of animials. Such potential impact is expected to be minimal since the protected species are 
concentrated in the core zones that are at some distances away from these roads, and the 
boundaries of the nature reserve are fenced off along some sections of these roads to prevent 
human intrusion, which would also prevent animals from venturing onto these roads. Adverse 
ecological impact on the nature reserve is not anticipated. 
 
209. Operation of the project roads will generate traffic noise from the motor vehicles travelling on 
these roads. Mitigation measures with double glazed windows would adequately protect the 
nearby sensitive receptors from road noise impact. Carbon dioxide emissions from motor 
vehicles travelling on all the project roads in the long term (year 2033) have been estimated to be 
less than the ADB threshold of 100,000 t/a. 
 
210. Based on information gathered and assessments performed by the domestic environmental 
design institutes, it is concluded that environmental impacts during the construction and 
operational stages of the project would be acceptable and in compliance with PRC regulations 
and standards and ADB’s SPS (2009) if the prepared EMP is implemented and monitored 
diligently. The EMP defines mitigation measures and monitoring requirements for the design, 
construction, and operational stages of the project. Appropriate environmental safeguards for the 
planned works are proposed and form part of a comprehensive set of project management 
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documents. The EMP also includes a list of environmental contract clauses for inclusion into all 
tender documents and works contracts, thus binding the contractors legally in the 
implementation of environmental mitigation measures during construction. 
 
C. Risks and Assurances 
 
211. The project has no unusual technical risks and conventional engineering designs with 
proven reliability and performance will be adopted for all the components. The risk of potential 
climate change impacts has been assessed and extreme rainfall events were found to be the 
predominant risk causing damage to road networks in the project area from flooding, landslide 
and debris flow. Climate change adapation including both hard (engineering) and soft measures 
have been recommended. From an environment safeguards point of view, the main risk relates 
to the failure of the PMO, the IAs and O&M units to monitor environmental impacts and 
implement the EMP during construction and operational stages. This risk will be mitigated by (i) 
providing training in environmental management under the project; (ii) appointing qualified 
project management consultant, (iii) following appropriate project implementation monitoring and 
mitigation arrangements, (iv) ADB conducting regular project reviews; and (v) project assurances 
covenanted in the loan and project agreement with ADB. 
 
212. General and specific environmental project assurances are required to ensure that the 
project can achieve its envisaged outcome. The following sections define the assurances that 
will be included in the loan and project agreements. The EMP also includes a list of 
environmental contract clauses for inclusion into all tender documents and works contracts, thus 
binding the contractors legally in the implementation of environmental mitigation measures 
during construction. 
 
213. General environmental assurances. NDOT as the EA will ensure and cause the IA to 
ensure that the preparation, design, construction, implementation, operation, maintenance, 
monitoring and decommissioning of the project and project facilities comply with (i) all applicable 
laws and regulations of the Government on environment, health, and safety; (ii) the 
environmental safeguards (i.e. principles and requirements set forth in ADB's Safeguard Policy 
Statement (2009); and (iii) all measures and requirements set forth in the domestic 
environmental impact reports (EIR), environmental impact tables (EIT) and environmental impact 
registration forms (EIRF) , this IEE and environmental management plan (EMP) for the project; 
and any corrective or preventive actions (a) set forth in a safeguards monitoring report, or (b) 
which are subsequently agreed between ADB and NDOT will cause the IAs to prepare, at the 
outset of component implementation, detailed internal monitoring programs to be implemented 
by the contractors during construction and operation phases, and to incorporate such mitigation 
and monitoring measures into the design of components, relevant bidding documents and 
construction contracts. Throughout project implementation, NDOT and the IAs will review any 
changes to the project design that may potentially cause negative environmental impacts, and in 
consultation with ADB, update IEE and EMP by revising mitigation measures as necessary to 
assure full environmental compliance. 
 
214. NDOT, PMO and the IAs will appoint environmental focal points for monitoring EMP 
implementation and making appropriate use of external independent entities for environmental 
monitoring and compliance monitoring. NHAR Government will ensure that the IAs are obliged to 
provide annual environmental monitoring reports throughout the construction period to PMO, 
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which will in turn prepare and submit to ADB annual environmental monitoring reports in a format 
acceptable to ADB. 
 
215. Specific environmental assurances. NDOT will ensure that within 60 days from the loan 
effectiveness, PMO establishes the project grievance redress mechanism relating to safeguards 
in line with the EMP and Resettlement Plan and establishes a task force functioning effectively to: 
(a) review and document eligible complaints of project stakeholders; (b) proactively address 
grievances; (c) agree with the complainants the chosen mechanism for redress; and (d) prepare 
periodic reports to summarize the number of complaints received and resolved, and final 
outcomes of the grievances and chosen actions and make these reports available to ADB on 
request. Eligible complaints include those related to the project, any of the service providers, any 
person responsible for carrying out the project, complaints on misuse of funds and other 
irregularities and grievances due to any safeguard issues, including resettlement, environment, 
and gender. 
 
216. NDOT will ensure that all excavated spoil and construction and demolition waste generated 
during construction will be temporarily stored or permanently disposed of at designated locations 
that have been identified and approved and that these locations shall be at least 300 m from any 
water body. 
 
217. NDOT will ensure that measures described in the IEE and EMP for traffic noise mitigation 
will be implemented. These measures include the provision of double glazed windows at 
sensitive receptors along the Yuanzhou District Guanting – Guyuan Road and the Tongxin 
County Wangtuan – Yuwang Road as identified in this IEE and listed in the EMP. NHAR 
Government will also ensure that future noise monitoring will be carried out by the O&M units for 
Xiji County Jiangtai – Xitan - Pingfeng Road, Pengyang County Mengyuan Chunshucha – 
Chengyang Yangping Road, and Haiyuan County Zhengqi – Sikoiuzi Road. Such monitoring 
shall be carried out at the locations listed in the EMP for determining whether double glazed 
windows need to be installed at these locations in the future for traffic noise mitigation. 
 

218. The IAs will ensure that the project roads are maintained for safe travel in all weather 
conditions, including the provision of snow removal if needed. 
 
D. Overall Conclusion 
 
219. The domestic EIRs, EITs, EIRFs and this IEE conclude that all identified environmental 
impacts can be mitigated to acceptable levels if the measures defined in the EMP and 
assurances are carefully implemented and monitored. The project is feasible from an 
environmental safeguards point of view and will contribute to poverty reduction in the 
mountainous Liupanshan area in southern NHAR.  
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A. Introduction 
 
1. This Environmental Management Plan (EMP) is developed for the Ningxia Liupanshan 
Poverty Reduction Rural Road Development Project (the project). It identifies the potential 
project environmental impacts and defines mitigation measures and monitoring requirements for 
the design, construction, and operational stages of the project. It also defines the institutional 
arrangements and mechanisms, the roles and responsibilities of different institutions, procedures 
and budgets for implementation of the EMP. The EMP seeks to ensure environmental protection 
activities during preconstruction, construction, and operation continuously improve in order to 
prevent, reduce, or mitigate adverse environmental impacts and risks. The EMP draws on the 
findings of the project initial environmental examination (IEE) report; the domestic environmental 
impact reports (EIR), environmental impact tables (EIT) and environmental impact registration 
forms (EIRF); the project preparation technical assistance (PPTA) reports, and discussions and 
agreements with relevant government agencies and the Asian Development Bank (ADB). 
 
2. This EMP is based on proposed project designs as of June 2016. Detailed engineering 
designs are yet to be finalized and may require subsequent impact assessment and/or revisions 
to this EMP. The Ningxia Hui Autonomous Region (NHAR) Government will provide the detailed 
designs to ADB for review to determine if the EMP requires revision. The final EMP will be 
disclosed on the ADB public website (www.adb.org) and included in the project administration 
manual (PAM). The final EMP will also be included as a separate annex in all bidding and 
contract documents. The contractors will be informed of their obligations to implement the EMP, 
and to include EMP implementation costs in their bids for project works. 
 
3. This EMP consists of six components: (i) institutional arrangements and environmental 
responsibility, (ii) environmental mitigation measures, (iii) environmental monitoring, (iv) 
institutional strengthening and training, (v) public consultation, and (vi) grievance redress 
mechanism (GRM). Environmental monitoring consists of two types of monitoring: (i) 
environmental monitoring in terms of environmental data collection and analyses for assessing 
the extent and severity of impact and (ii) compliance monitoring (or audit) by independent entities 
for verifying EMP implementation. The last section of this EMP contains a list of environmental 
contract clauses for inclusion into all bidding documents and works contracts in the project for 
environmental protection during construction. 
 
B. Institutional Arrangements and Responsibilities for EMP Implementation 
 
4. Executing agency. The NDOT will be the executing agency (EA) responsible for overall 
implementation and compliance with loan assurances and the EMP. 
 
5. Project management office. The EA has established the project management office 
(PMO), who will be responsible, on behalf of the EA, for the day-to-day management of the 
project. The PMO will have the overall responsibility to supervise the implementation of 
environment mitigation and monitoring measures, coordinate the project GRM and report to 
ADB. PMO will (i) appoint at least one environmental specialist on its staff to coordinate and 
manage EMP implementation, (iii) engage the project management consultant (PMC) services, 
and (iii) supervise the procurement process. The PMO environmental specialist will (i) supervise 
contractors and their compliance with the EMP; (ii) conduct regular site inspections; (iii) act as 
local entry point for the project GRM; (iv) submit environmental monitoring data provided by the 
IAs to the PMO for verification. PMO will prepare quarterly project progress reports and annual 
environment monitoring reports (EMR) and submit them to ADB. 
 



6. Implementing agency. Implementing Agencies (IA) for the project is the county transport 
bureaus (CTB) of Yuanzhou, Xiji, Longde, Jingyuan, Pengyang, Tongxin and Haiyuan, 
responsible for implementing the rural trunk roads and rural feeder roads within their respective 
administrative areas. They will implement project components, administer and monitor 
contractors and suppliers, and be responsible for construction supervision and quality control. To 
ensure that the contractors comply with the EMP provisions, the IAs with the help and technical 
support of a Tendering Agent and the External Environmental Monitor (EEM) under the PMC 
services, will prepare and provide the following specification clauses for incorporation into the 
bidding procedures: (i) a list of environmental management and monitoring requirements to be 
budgeted by the bidders in their proposals; (ii) environmental clauses for contractual terms and 
conditions; and (iii) major items in the IEE, and the full EMP. Each IA will (i) contract the local 
Environmental Monitoring Station (EMS) to conduct environmental monitoring during the 
construction stage, and (ii) contract an external Environmental Supervision Engineer (ESE) to 
conduct independent compliance audit and verification of EMP implementation during the 
construction stage of the project. Each IA is recommended to nominate an environmental focal 
point on its staff to (i) supervise contractors and their compliance with the EMP, (ii) conduct 
regular site inspections, and (iii) submit environmental quality monitoring data provided by the 
EMS to the PMO and local Environmental Protection Bureau (EPB). The CTBs will also be the 
operation and maintenance (O&M) units for the project roads in their respective counties. 
 
7. Construction contractors will be responsible for implementing the mitigation measures 
during construction under the supervision of the IAs (through the ESE) and PMO. In their bids, 
contractors will be required to respond to the environmental management and monitoring 
requirements defined in the EMP. Each contractor will be required to assign a person 
responsible for environment, health and safety.  
 
8. External environmental monitor (EEM). An EEM will be recruited to support the project. 
Terms of reference for the EEM are provided in the PAM. The EEM will: 
 

 assess the project’s environmental readiness prior to implementation based on the 
readiness indicators defined in Table EMP-3 in the EMP; 

 support PMO in updating the EMP including environmental monitoring plan as necessary to 
revise or incorporate additional environmental mitigation and monitoring measures, budget, 
institutional arrangements, etc., that may be required based on the detailed design; submit 
to ADB for approval and disclosure; ensure compliance with the PRC’s environmental laws 
and regulations, ADB’s Safeguard Policy Statement (2009) and Public Communications 
Policy (2011); 

 if required, update the IEE and EMP reports for changes in the project during detailed design 
or project implementation (for example if there is a minor or major scope change) that would 
result in adverse environmental impacts not within the scope of the approved IEE/EMP; 

 assist PMO to establish a GRM; 

 conduct EMP compliance audit, undertake site visits as required, identify any 
environment-related implementation issues, and propose and oversee implementation of 
necessary corrective actions; 

 assist PMO to prepare quarterly project progress reports and annual EMRs for submission 
to ADB; 



 provide training to PMO, IAs and contractors on environmental laws, regulations and 
policies, SPS 2009, EMP implementation, and GRM in accordance with the training plan 
defined in the EMP (Table EMP-7); and 

 assist PMO and IAs in conducting consultation meetings with relevant stakeholders as 
required, informing them of imminent construction works, updating them on the latest project 
development activities, GRM. 

 
9. Environmental supervision engineer (ESE) 环境监理 . Each IA will contract an 
independent ESE to verify environmental performance during construction and whether the 
implementation of EMP items complies with the plan. The ESE will review EMP implementation 
and monitoring activities and results, assess EMP implementation performance, visit the project 
sites and consult potentially affected people, discuss assessment with the PMO and the 
respective IA; and suggest corrective actions. The ESE will prepare monthly reports for 
submission to the IA which will be submitted to and reviewed by PMO during the preparation of 
the quarterly project progress reports for ADB and by the EEM during the preparation of the 
annual EMRs for ADB. 
 
10. Table EMP-1 outlines the overall environmental responsibilities. 
 
C. Summary of Potential Impacts and Mitigation Measures 
 
11. Potential environmental issues and impacts during pre-construction, construction and 
operation phases, and corresponding mitigation measures, are summarized in Table EMP-2, 
separated into those that are common to all project roads and those that are road specific. There 
are two types of mitigation measures: 
 

 Measures that will permanently become part of the infrastructure such as landscape 

planting, road signage, engineering measures for preventing soil erosion should be included 

within the main civil work contract costs, and are not double-counted as part of the EMP 

costs. The only exception for this project is the cost for installing double glazed windows at 

households affected by traffic noise. 

 Temporary measures during the construction stage (e.g. dust suppression by watering, use 

of quiet / low noise powered mechanical equipment (PME), flocculants used to facilitate 

sedimentation of suspended solids in construction site runoff, etc.) will need to be included in 

the tender documents to ensure that contractors budget these items in their bids. 

   
 



Table EMP-1: Environmental Responsibility 

Responsible Entity 
Project Stage and Environmental Responsibility 

Project Preparation Engineering Detailed Design Tendering & Pre-construction Construction Operation 

NHAR Government The Executing Agency (EA) for the project responsible for overall implementation and compliance with loan assurances and the EMP. 
PMO Established by the EA to be responsible for the day-to-day management of the project. Has overall responsibility delegated by the EA for supervising the implementation of environmental 

mitigation measures, coordinating the project level GRM and reporting to ADB 

 

1. Engage LDI on FSR, 
EIR, EIT and RP 

1. Engage LDI 
2. Update IEE/EMP if needed 
3. Review updated EMP  
4. Confirm that mitigation 

measures have been included in 
engineering detail design 

1. Appoint at least one environmental 
focal point on staff 

2. Incorporate IEE/EMP clauses in 
tender documents and contracts 

3. Manage the procurement process 
4. Establish the project complaint 

center with hot-line 
5. Engage EEM as part of the PMC 

services 

1. Supervise EMP implementation to 
ensure effectiveness 

2. Operate the project complaint center 
and coordinate the project environment 
GRM records and reporting. 

3. Prepare quarterly project progress 
reports and annual environment 
monitoring reports and submit them to 
ADB 

4. Conduct information disclosure and 
public consultation 

5. Inspect implementation of mitigation 
measures. 

1. Instruct the O&M units on environmental 
management requirements  

2. Prepare quarterly project progress 
reports and annual environmental 
monitoring reports until a PCR is issued 

1. Yuanzhou District 
Transport Bureau 

2. Xiji County Transport 
Bureau 

3. Longde County 
Transport Bureau 

4. Jingyuan County 
Transport Bureau 

5. Pengyang County 
Transport Bureau 

6. Tongxin County 
Transport Bureau 

7. Haiyuan County 
Transport Bureau 

 

The Implementing Agency (IA) for the project to implement project components, administer and monitor contractors and suppliers, and take responsibility for construction supervision and quality 
control. Will ensure that the EMP is implemented proactively and will respond to any adverse impact beyond those foreseen in the IEE and ensure that if there are any changes in scope the 
IEE/EMP will be updated, as needed. Will also attend to requests from relevant agencies and ADB regarding the mitigation measures and environmental monitoring program. 
  1. Incorporate IEE/EMP clauses in 

tender documents and contracts 
2. Appoint an environmental focal point 

on staff 
3. Engage local EMS for environmental 

monitoring 
4. Engage ESE for independent 

compliance audit and verification 

1. Supervise contractors and ensure 
compliance with the EMP 

2. Approve method statements 
3. Coordinate construction supervision 

and quality control 
4. Coordinate environmental monitoring 

according to the environmental 
monitoring program in the approved 
EMP 

5. Act as a local entry point for the project 
GRM, collate records and report 
monthly to PMO on GRM 

6. Submit monthly monitoring results to 
PMO and local EPBs 

1. Coordinate environmental monitoring 
according to the approved EMP until a 
PCR is issued 

Local design institutes 1. Prepare project FSRs, 
EIRs, EITs, RPs 

2. Conduct public 
consultation 

1. Incorporate mitigation measures 
defined in the approved EIRs, 
EITs, EIRFs and and this EMP 
into engineering detailed designs 

2. Update the EMP in cooperation 
with the EEM 

3. Incorporate agreed climate 
adaptation measures into 
engineering detailed designs.. 

   

Local EPBs 1. Review and approve 
the project EIRs and 
EITs 

  1. Review project environmental 
monitoring results 

2. Conduct mandated inspection and 

 



Responsible Entity 
Project Stage and Environmental Responsibility 

Project Preparation Engineering Detailed Design Tendering & Pre-construction Construction Operation 

monitoring 
3. Conduct the “Three Simultaneity1” 

acceptance inspections on the project 
roads 

PPTA consultant 1. Provide technical 
assistance 

2. Review EIRs, EITs and 
other relevant 
documents 

3. Prepare IEE report and 
EMP 

    

EEM  1. Review updated EMP, confirm 
that mitigation measures have 
been included in engineering 
detailed design 

1. Review bidding documents to 
ensure that the IEE/EMP clauses 
are incorporated 

2. Confirm project’s readiness in 
respect of environmental 
management. 

1. Advise on mitigation measures 
2. Provide technical support to PMO, IAs 

and contractors for environmental 
management 

3. Conduct environmental training 
4. Conduct EMP compliance audit 
5. Support PMO in preparing quarterly 

project progress reports and annual 
EMRs.  

6. Review domestic environmental 
inspection acceptance reports 

7. Provide environmental input to the 
PCR. 

1. Conduct EMP compliance audit 
2. Support PMO in instructing O&M units 

on environmental management 
requirements  

3. Support PMO in preparing quarterly 
project progress reports and annual 
EMRs until a PCR is issued 

4. Coordinate environmental monitoring 
until a PCR is issued  

Contractors   1. Ensure sufficient funding and human 
resources for proper and timely 
implementation of required 
mitigation and monitoring measures 
in the EMP throughout the construction 
phase 

1. Appoint an environment, health and 
safety (EHS) officer to oversee EMP 
implementation related to environment, 
occupational health and safety on 
construction site 

2. Ensure health and safety 
3. Implement mitigation measures 
4. Act as a local entry point for the project 

GRM 

 

Local EMS    1. Undertake environmental monitoring 
according to the environmental 
monitoring program in the approved 
EMP (contracted by CTBs) 

2. Report monitoring data to ESE, IAs 
and PMO 

1. Undertake environmental monitoring until 
a PCR is issued (contracted by CTBs) 

2. Submit monitoring results to the O&M 
units 

ESE 环境监理    1. Conduct independent verification of 
project’s environment performance and 
compliance with the EMP (contracted 
by CTBs) 

2. Review monthly monitoring data 

 

                                                
1
 ‘Three Simultaneity’:  This refers to PRC requirement for road engineering and environment design, construction and operation acceptance review to be carried out and 

approved at same time.  



Responsible Entity 
Project Stage and Environmental Responsibility 

Project Preparation Engineering Detailed Design Tendering & Pre-construction Construction Operation 

submitted by EMS, and conduct 
compliance checking against 
applicable environmental standards 

3. Provide advice to contractors to 
resolve on-site environmental 
problems when monitoring data shows 
non-compliance and any 
environmental complaints raised. 

4. Submit monthly compliance auditing 
results to PMO and IAs 

O&M units (CTBs) 
 

    1. Ensure proper operation of project 
facilities according to design standards 

2. Conduct follow up long term (2030) noise 
monitoring at locations specified in this 
EMP to determine need for noise 
mitigation 

3. Implement noise mitigation measures at 
specific locations if needed 

ADB 1. Review and approve 
the IEE and EMP and 
disclose on ADB 
website 

1. Approve updated IEE/EMP if 
appropriate and disclose on ADB 
website 

1. Review bidding documents 
2. Confirm project’s readiness 

1. Review quarterly project progress 
reports, annual EMRs and PCR 

2. Undertake review missions 
3. Advise on compliance issues, as 

required 
4. Review and disclose annual EMRs on 

ADB website. 

1. Review and approve EMRs and disclose 
on ADB website 

2. Undertake project completion review 
mission and prepare PCR for approval 
by Board and disclosure on ADB 
website. 

Notes: 
ADB = Asian Development Bank; CTB = county transport bureau; EA = executing agency; EEM = external environmental monitor; EHS = environment, health & safety; EIR = environmental impact report; EIT = 
environmental impact table; EMP = environmental management plan; EMR = environmental monitoring report; EMS = Environmental Monitoring Station; EPB = Environmental Protection Bureau; ESE = environmental 
supervision engineer; FSR = feasibility study report; GRM = grievance redress mechanism; IA = implementing agency; IEE = initial environmental examination LDI = local design institute; NHAR = Ningxia Hui Autonomous 
Region; PCR = project completion report; PMC = project management consultant; PMO = project management office; PPTA = project preparation technical assistance; O&M = operation and maintenance; RP = 
resettlement plan 

 
 



Table EMP-2: Summary of Potential Impacts and Mitigation Measures 

Item Impact Factor 
Potential Impact and/or 

Issues 
Mitigation Measures 

Implementing 
Entity 

Supervising 
Entity 

Source of 
funds 

A: Mitigation measures applicable to all rural trunk roads and rural feeder roads 
A.1: Detailed Design Stage 
Conservation of 
natural 
resources 

Soil resources Loss of land and topsoil and 
increased risk of erosion 

 Minimize permanent and temporary land take for development. 
 Optimize balance between cut and fill and avoid deep cuts and high embankments to 

minimize earthworks. 
 Maximize reuse of spoil and old asphalt paving material within the construction or adjacent 

construction works. 
 Agree spoil disposal sites, management and rehabilitation plan with local Environment 

Protection Bureau  
 Specify the storage of topsoil (10-30cm) removed prior to main earthworks for restoration 

works 
 Specify vegetation that serves specific bioengineering functions.  
 Design engineering measures for prevention of soil erosion according to recommendations 

in the EIRs. 

LDI PMO Included in 
design contract 

Materials Efficient use of resources  Maximize the re-use of C&D wastes on the project, including the re-use of old asphalt or 
concrete road pavements for subgrade materials 

 Specify materials that are recycled, have recycled content or are from sustainable sources, 
particularly for road furniture, fixtures/fittings.  

 Specify energy efficient lighting systems.  
 Specify the use of renewable energy (such as photovoltaic panels) for signs, lighting, where 

appropriate. 

LDI PMO Included in 
design contract 

Design of road 
alignment, road 
surface, 
drainage, flood 
control, lighting 
and construction 
staging areas 

Extreme weather 
event  

Road surface cracking due to 
extreme hot or cold weather, 
landslide and flooding due to 
torrential rainfall 

 Consider potential impacts from extreme weather events in designing road subgrade, 
pavement, road-side slopes, drainage system, bridges and culverts including but not limited 
to the following: 
 Bridge (river crossing) and drainage design shall adopt a 15% flood volume increase. 

The key solution to water damage to the roads shall start with a proper design of an 
integrated drainage system. (Due diligence indicated that the bridges satisfied the 
national standard after the 15% flood volume increase and the drainage design in the 
FSRs was considered to be adequate with 15% runoff or flood water volume increase.)  

 The following methods for enhancing the physical strength of loess for road 
development in particular new road sections shall be considered: 
 Replace the loess with suitable foundation materials 
 Compact the loess foundation with rammer 
 Compact the loess with fly ash or lime soil poles. Use fly ash or lime as the 

stabilization agent to the subgrade 
 Use suitable compactor equipment such as vibratory compactor machine in road 

embankment construction 
 For road sections that are under high landslide threat, appropriate interception ditches 

shall be designed and applied to landslide prone sections to reduce the landslide risks. 
Necessary engineering slope stabilization measures shall be considered in the detailed 
design. Shotcrete grid together with re-grassing has been demonstrated to have the 
best result for the project area. 

 Adopt appropriate protective measures such as vegetation cover, geotextiles, settling 
basins, permeable paving, infiltration ditches, stepped slopes, riprap, crib walls, retaining 
walls and intercepting ditches to reduce the speed of surface run-off. 

LDI PMO Included in 
design contract 

Ecology Loss of vegetation  Technical design of new road sections will avoid intact woodland and mature trees 
 If avoidance is not possible, design replanting schemes for compensation 

LDI PMO Included in 
design contract 



Item Impact Factor 
Potential Impact and/or 

Issues 
Mitigation Measures 

Implementing 
Entity 

Supervising 
Entity 

Source of 
funds 

Health and safety Protection of vulnerable road 
users 

 Design must ensure public health and safety, especially pedestrians and school zones  LDI PMO Included in 
design contract 

Air emissions Construction emissions  Specify local materials from licensed providers that minimize transport distance. 
 Locations for asphalt mixing and concrete batching stations must be at least 300 m 

downwind of the nearest household. 

LDI PMO Included in 
design contract 

Water quality Polluted run-off into water 
bodies 

 Technical design of road drainage to ensure that drainage design and discharge locations 
minimize risk of polluting nearby water bodies. 

 Locations of spoil disposal sites must be at least 300 m from the nearest water body. 

LDI PMO Included in 
design contract 

A.2: Pre-construction Stage 
Institutional 
strengthening 

- Lack of environmental 
management capacities 
within PMO and IAs 

 Appoint qualified environment specialist on staff within PMO 
 Contract EEM within PMC services 
 Conduct environment management training. 

PMO ADB PMO 

- Lack of environmental 
monitoring capability and 
qualification 

 Contract local EMS to conduct environmental quality monitoring during construction. IAs PMO IAs 
 Contract local EMS to conduct environmental quality monitoring during the operational 

stage. 
O&M units PMO O&M units 

EMP Update - -  Review mitigation measures defined in this EMP, update as required to reflect detailed 
design, disclose updated EMP on project website. 

PMO, EEM ADB PMO, PMC 

Tender and 
contract 
documents 

- Environmental contract 
clauses- 

Put into all civil works tender documents and contracts the environmental contract clauses 
listed in Section I of this EMP 

PMO, IAs, 
Tendering Agent 

EEM, ADB Included in 
tendering 
agency contract 

Estimated cost for Design and Pre-construction stage: Included in detailed design and contract tender fees 
 A.3: Construction Stage 

Construction site 
good practice 

Soil resources Spoil disposal and borrow 
area 

 Locate borrow areas at least 300 m from residential areas. 
 Avoid borrow areas and spoil disposal sites with long, steep slopes, susceptible to erosion 

and include small level cut-off drains to break up and redirect runoff. 
 Strip and store topsoil in a stockpile for reuse in restoration. 
 Use spoil disposal sites approved by local EPB and manage in accordance with approved 

design. 
 Avoid side casting of spoil on slopes. 
 Rehabilitate and restore spoil disposal sites within one month after site closure. 

Contractors IAs, ESE, EEM Included in the 
implementation 
of the approved 
EIRs 

Soil erosion  Install and implement soil erosion prevention measures in all construction sites, 
construction staging areas and spoil disposal sites in accordance with approved EIR 
requirements.  

 Stabilize all cut slopes, embankments and other erosion-prone working areas while works 
are ongoing. Implement permanent stabilization measures as soon as possible, at least 
within 30 days. 

 Pay close attention to drainage provision and establishment of vegetation cover on 
backfilled areas to prevent soil erosion. 

 If restoration is carried out during periods of hot or extreme weather, ensure adequate 
aftercare to maximize survival. 

 Implement protection measures for river embankment works, cut slopes, material stockpiles 
and other areas at risk of soil erosion prior to periods of heavy rainfall 

Contractor IAs, ESE, EEM Included in the 
implementation 
of the approved 
EIRs  

Soil contamination  Properly store petroleum products, hazardous materials and waste in clearly labeled 
containers on an impermeable surface in secure and covered areas, with a containment 
tray or provided with bunds for any leaks. 

 Develop spill response plan. Keep a stock of absorbent materials (e.g. sand, earth or 
commercial products) on site to deal with spillages and train staff in their use. 

Contractor IAs, ESE, EEM Included in the 
implementation 
of the approved 
EIRs 



Item Impact Factor 
Potential Impact and/or 

Issues 
Mitigation Measures 

Implementing 
Entity 

Supervising 
Entity 

Source of 
funds 

 If there is a spill take immediate action to prevent entering drains, watercourses, unmade 
ground or porous surfaces. Do not hose the spillage down or use any detergents use oil 
absorbents and dispose of used absorbents at a waste management facility. 

 Record any spill events and actions taken in environmental monitoring logs and report to 
EEM. 

 Remove all construction & demolition waste from the site to approved waste disposal sites. 
Air quality Dust (TSP) during 

construction 
 Spray water at least twice each day on unpaved areas, haul roads and exposed dust-prone 

stockpiles.  Frequency to be increased if construction activities are generating dust and/or 
during windy conditions. 

 During the removal of existing pavement and during backfilling, spray water to the working 
face to suppress dust. 

 Pave frequently travelled haul roads and construction site and construction staging area 
exits with gravel or asphalt. 

 Control vehicle speed to ≤ 8 km/h in unpaved areas including unpaved haul roads. Post the 
speed limit sign in these areas. 

 Install wheel washing equipment or conduct wheel washing manually at each exit of the 
works area and asphalt/concrete mixing station to prevent trucks from carrying muddy or 
dusty substances on public roads. 

 Store dust-prone materials in areas with shelters on four sides and on top. If such materials 
have to be stored in open area, cover with strong tarpaulin. 

 Vehicles with an open load-carrying case, which transport potentially dust-producing 
materials, shall have proper fitting sides and tail boards. Dust-prone materials shall not be 
loaded to a level higher than the side and tail boards, and shall always be covered with a 
strong tarpaulin. 

 Unauthorized burning of construction and demolition waste material and refuse shall be 
subject to penalties for the Contractor, and withholding of payment. 

Contractor 
 

IAs, ESE, EEM $360,000 
(contractor bid) 

Fumes and particulate matter 
from asphalt mixing plant, 
concrete batching plant and 
during asphalt road paving 

 Site asphalt / concrete mixing stations at least 300 m downwind of the nearest household 
(plant noise is the limiting factor). 

 Equip asphalt, hot mix and batching plants with fabric filters and/or wet scrubbers to reduce 
the level of dust emissions. 

 Provide personal protective equipment (PPE) such as goggles, gloves and respirators to 
construction workers doing asphalt concrete and cement concrete road paving to minimize 
skin exposure to and inhalation of fumes and dust. 

Noise and 
vibration 

Noise from PME and 
vehicles 

 During daytime construction, the contractor will:  
- properly maintain machinery to minimize noise; 
- deploy low noise machinery or the equipment with sound insulation when working within 

100 m from villages or townships; 
- site asphalt/concrete mixing stations and pre-casting yards at least 300 m away and 

downwind (for air quality purpose) from the nearest sensitive receptor; and 
- erect temporary noise barriers or hoardings around construction activities to shield the 

noise from equipment when there are residences, schools, health clinics or mosques 
within 80 m of the noise source. 

 For all new road sections and new bridges, there will be no night time (between 22:00 and 
06:00 hours) construction. 

 For existing road sections, night time construction shall be avoided. Yet, recognizing that 
construction occasionally would require some works to be conducted at night to take 
advantage of less road traffic or to avoid worsening day time traffic conditions. If night time 
construction work is needed, nearby residents should be notified of such night time 

Contractor IA, ESE, EEM $300,000 
(contractor bid) 



Item Impact Factor 
Potential Impact and/or 

Issues 
Mitigation Measures 

Implementing 
Entity 

Supervising 
Entity 

Source of 
funds 

activities well beforehand. No night time (between 22:00 and 06:00 hours) work shall be 
allowed on existing road sections that are within 500 m of the nearest household. 

 Provide the construction workers with suitable hearing protection (ear muffs). 
 Ensure regular equipment repair and maintenance to keep them in good working condition. 
 Forbid the use of horns unless absolutely necessary, minimize the use of whistles. 

Water quality Construction site runoff and 
wastewater discharge 

 Provide portable toilets and small package wastewater treatment plants and/or septic tanks 
on construction sites and construction camps for the workers. If there are nearby public 
sewers, install interim storage tanks and pipelines to convey wastewater to public sewers. 
Collect and treat site runoff from construction sites and construction camps with drainage 
provisions. 

 Install and operate sedimentation tanks on construction sites, asphalt/concrete mixing 
stations and pre-casting yards to treat process water (e.g. concrete batching for bridge 
construction) and muddy runoff with high concentrations of suspended solids. If necessary, 
use flocculants such as polyacryl amide (PAM) to facilitate sedimentation. 

 Deploy mitigation measures such as placement of sandbags or berms around foundation 
and shoreline works during construction of river crossing road bridge foundations to contain 
muddy water runoff. Pump slurry from bored piling in the river bed to sedimentation pond 
on shore for settling. Repair and wash machinery for bridge construction at designated 
locations at least 100 m from the water body. No onsite machine repair and washing shall 
be allowed. 

 Site storage and refueling facilities for fuels, oil, and other hazardous materials within 
secured areas on impermeable surfaces at least 300 m away from water bodies, and 
provided with bunds and cleanup kits.  If refueling in the field is required, it shall be done 
from road-licensed fuel trucks away from watercourses or other environmentally sensitive 
areas. 

 Protect material stockpiles against wind and runoff water which might transport them to 
surface waters. There shall be no storage of materials and equipment in or close to water 
bodies. Temporary storage of materials and equipment on river banks, if necessary, shall 
be short-term and protected to prevent run-off polluting river water. 

 Clean up any chemical spills into water bodies according to PRC norms and codes within 
24 hours of the occurrence, with contaminated soils and water treated according to PRC 
norms and codes. Records must be handed over without delay to the PMO and local EPB. 

 Mitigation of water quality impact during river crossing bridge construction shall be based 
on water quality monitoring results. At each river crossing bridge construction location, 
upstream and downstream monitoring stations will be set up and SS levels monitored. 
When the SS levels at the downstream impact station is 130% higher than the SS levels at 
the upstream control station, the contractor shall adopt alternative construction methods or 
additional mitigation measures until the downstream SS level is less than 130% above the 
upstream SS level. 

Contractor IA, ESE, EEM $300,000 
(contractor bid) 

Solid waste Construction site refuse and 
spoil disposal 

 Maximize the re-use of earth cut materials and C&D wastes on the project, including the 
re-use of old asphalt or concrete road pavements for subgrade materials. 

 Site borrow pits and spoil disposal sites at least 300 m from residential areas so as to 
reduce dust and noise from these sites. 

 Include all soil erosion prevention measures listed in the EIRs in the design of spoil 

Contractor IA, ESE, EEM $120,000 
(contractor bid) 



Item Impact Factor 
Potential Impact and/or 

Issues 
Mitigation Measures 

Implementing 
Entity 

Supervising 
Entity 

Source of 
funds 

disposal sites.  
 Rehabilitate and vegetate spent borrow areas and spoil disposal sites within one month 

after closure to prevent soil erosion and dust generation. 
 Store all refuse and C&D waste generated on construction sites and construction staging 

areas in designated areas and remove them from these locations for disposal or reuse 
regularly. 

Ecology Destruction of vegetation and 
wildlife 

 Construction workers are prohibited from capturing any wildlife during construction.  
 Protect existing trees and grassland during construction; remove trees or shrubs only as 

the last resort if they impinge directly on the permanent works or necessary temporary 
works.  

 Where a tree has to be removed or an area of grassland disturbed, replant trees and 
re-vegetate the area after construction. 

 Construction staging areas, haul roads, spoil disposal sites and borrow areas are not 
allowed to be established within the boundary of the Yunwushan National Nature Reserve 

Contractor IA, ESE, EEM $200,000 
(contractor bid) 

Physical cultural 
resources 

Destruction of buried cultural 
relics  

 Comply with PRC's Cultural Relics Protection Law and Cultural Relics Protection Law 
Implementation Ordinance if such relics are discovered, stop work immediately and notify 
the local cultural authority, adopt measures to protect the site. 

Contractor IA, ESE, EEM None 

 Overall 
disturbance to 
communities 

Excessive disturbance to 
communities due to 
prolonged construction times 

 Identify and adhere to strict schedule for completion of each road section and avoid 
prolonged construction and disturbance. 

 Keep communities informed of construction activities, in particular those that may result in 
disruption of access, night-time working or noisy or dust-generating activities that are likely 
to result in significant disturbance.  Ensure communities are aware of Grievance Redress 
Mechanism entry points. 

Contractor IA, ESE, EEM Covered in 
above costs 

Health and 
Safety 

Occupational 
health and safety 

Environment, health & safety 
officer 

 Appoint at least one environment, health and safety (EHS) officer to manage occupational 
health and safety risks on construction sites by applying the following measures. 

Contractor IAs, ESE, EEM (contractor 
staff) 

Construction site sanitation  Provide adequate and functional systems for sanitary conditions, toilet facilities, waste 
management with waste separation, labor dormitories and cooking facilities.  

 Effectively clean and disinfect the site. During site formation, spray with phenolated water 
for disinfection. Disinfect toilets and refuse bins and ensure timely removal of solid waste. 

 Exterminate rodents on site at least once every 3 months, and exterminate mosquitoes and 
flies at least twice each year. 

 Provide public toilets in accordance with the requirements of labor management and 
sanitation departments in the living areas on construction site, and appoint designated staff 
responsible for cleaning and disinfection 

 Discharge work camp wastewater into the municipal sewer system or treated on-site using 
a portable system. 

Contractor IAs, ESE, EEM $70,000 
(contractor bid) 

Occupational safety  Provide personal protective equipment (safety hats and shoes and high visibility vests) to 
all construction workers and strictly enforce all workers to put on the PPE. 

 Provide safety goggles, gloves and respiratory masks to workers doing asphalt road 
paving. 

 Provide ear defenders to workers operating and working near noisy PME. 
 Prepare and obtain approvals of method statements for hazardous activities such as 

working near water. 

Contractor IAs, ESE, EEM $70,000 
(contractor bid) 

Food safety  Inspect and supervise food hygiene in canteens on site regularly. Canteen workers must 
have valid health permits.  

 If food poisoning is discovered, implement effective control measures immediately to 
prevent it from spreading. 

Contractor IAs, ESE, EEM None 



Item Impact Factor 
Potential Impact and/or 

Issues 
Mitigation Measures 

Implementing 
Entity 

Supervising 
Entity 

Source of 
funds 

Disease prevention and 
safety awareness 

 Construction workers must have physical examination before starting work on site. If 
infectious disease is found, the patient must be isolated for treatment to prevent the 
disease from spreading. From the second year onwards, conduct physical examination on 
20% of the workers every year. 

 Establish health clinic at location where workers are concentrated, which should be 
equipped with common medical supplies and medication for simple treatment and 
emergency treatment for accidents. 

 Provide induction and training by local health departments on prevention and management 
of communicable diseases. 

Contractor IAs, ESE, EEM $28,000 
(contractor bid) 

Community health 
and safety 

Temporary traffic 
management 

 Prepare a traffic control and operation plan together with the local traffic police prior to any 
construction. The plan shall include provisions for diverting or scheduling construction traffic 
to avoid morning and afternoon peak traffic hours, regulating traffic at road crossings with 
an emphasis on ensuring public safety through clear signs, controls and planning in 
advance. 

 In case of lane closures, deploy workers to direct traffic. 
 Erect speed limit signs of 8 km/h on all unpaved haul roads and unpaved construction site 

areas as a means of controlling fugitive dust emission in unpaved areas. 

Contractor, local 
traffic police 

IAs, ESE, EEM None 

Information disclosure  Erect construction billboards, which include construction contents, schedule, responsible 
person and complaint phone number, at the entry to each construction site and construction 
staging area. 

 Inform residents and businesses in advance of the road improvement activities, given the 
dates and duration of expected disruption and make aware of the project GRM. 

 Place clear signs at construction sites in view of the public, warning people of potential 
dangers such as moving vehicles, hazardous materials, excavations etc. and raising 
awareness on safety issues. 

 Alert communities and residents if night time construction work shall occur nearby (no night 
time construction within 500 m of the nearest household). 

 Alert local communities of the time and location of hazardous and noisy activities such as 
piling and asphalt road paving. 

 Liaise with schools on examination periods and scale down construction activities during 
such periods if necessary. 

Contractor IAs, ESE, EEM None 

Access to construction sites  Make all sites secure, and discourage access by members of the public through 
appropriate fencing, signage and/or security personnel, as appropriate. 

Contractor IAs, ESE, EEM None 

Utility services interruptions  Assess construction locations in advance and identify potential for disruption to services 
and risks before starting construction. Any damage or hindrance/disadvantage to local 
businesses caused by the premature removal or insufficient replacement of public utilities is 
subject to full compensation, at the full liability of the contractor who caused the problem. 

 If temporary disruption is unavoidable, develop a plan in collaboration with relevant local 
authorities such as power company, water supply company and communication company 
to minimize the disruption and communicate the dates and duration in advance to affected 
persons. 

Contractor, local 
utility service 
providers 

IAs, ESE, EEM None 

Grievance 
redress 
mechanism 

Social & 
environmental 

Handling and resolving 
complaints on contractors 

 Establish a GRM, appoint a GRM coordinator within PMO 
 Brief and provide training to GRM access points (PMO, IAs, contractors). 
 Disclose GRM to affected people before construction begins at the main entrance to each 

construction site. 
 Maintain and update a Complaint Register to document all complaints. 

Contractor, IAs, 
PMO,  

Local EPBs, EEM PMO budget, 
PMC service 

Estimated cost for the Construction Stage: $1,448,000 
 



Item Impact Factor 
Potential Impact and/or 

Issues 
Mitigation Measures 

Implementing 
Entity 

Supervising 
Entity 

Source of 
funds 

A.4: Operational Stage 
Project roads Traffic Road and drainage condition Regularly inspect and maintain the road surface and drainage system. County Transport 

Bureaus 
PMO O&M Unit’s 

operation 
budget 

Road safety and traffic 
accidents 

Strictly enforce traffic law to improve road safety and reduce traffic accidents. Local traffic police PMO O&M Unit’s 
operation 
budget 

Estimated cost for the Operational Stage: $0 

B: Rural trunk road: Yuanzhou District: Guanting – Yuanzhou District Guyuan Road 
B.1: Operational Stage 
Installation of 
double glazed 
windows 

Traffic noise Traffic noise affecting 
existing sensitive receptors 

Replace the windows having a direct line of sight to the road with double glazed windows at the 
following sensitive receptors 
1. Guanting Town 官厅镇 (maximum 10 households) 

2. Cheng’ershan Village 程儿 村 (maximum 4 households) 

Yuanzhou District 
Transport Bureau 

PMO $5,000 
Yuanzhou 

District 
Transport 
Bureau 

 

C: Rural trunk road: Tongxin County: Wangtuan – Yuwang Road 
C.1: Operational Stage 
Installation of 
double glazed 
windows 

Traffic noise Traffic noise affecting 
existing sensitive receptors 

Replace the windows having a direct line of sight to the road with double glazed windows at the 
following sensitive receptors 
1. Qianhong Village 前红村 (maximum 96 households) 

2. Mujiagou Mosque 穆家沟清真寺 

3. Qianhong Grand Mosque 前红清真大寺 

Tongxin County 
Transport Bureau 

PMO $10,000 
Tongxin County 

Transport 
Bureau 

 

D: Rural feeder road: Yuanzhou District: Caichuan – Yangjiayaoxian Road 
D.1: Detailed Design Stage 
Yunwushan 
National Nature 
Reserve 

Ecology Protection of habitat 1. No road widening and alignment change within the nature reserve 
2. No siting of construction camp, asphalt/concrete mixing station, pre-casting yard, spoil 

disposal site, borrow area and haul road within the nature reserve 

LDI PMO Included in 
design contract 

D.2: Construction Stage 
Yunwushan 
National Nature 
Reserve 

Ecology Protection of habitat 1. No siting of construction camp, asphalt/concrete mixing station, pre-casting yard, spoil 
disposal site, borrow area and haul road within the nature reserve. 

2. Confine all construction activities to within the road red line, implement sufficient training of 
construction workforce and controls to avoid encroachment of construction activities on 
adjacent grassland habitats. 

Contractor Yuanzhou District 
Transport 
Bureau, ESE, 
EEM 

None 

Key: ADB = Asian Development Bank; EEM = external environmental monitor; EHS = environment, health & safety; EIR = Environmental Impact Report; EMP = environmental management plan; EMS = Environmental 
Monitoring Station; EPB = Environmental Protection Bureau; ESE = Environmental supervision engineer; GRM = grievance redress mechanism; IA = implementing agency; IEE = initial environmental examination; LDI = 
local design institute; O&M = operation & maintenance; PMO = Project Management Office; PMC = Project Management Consultant; PME = powered mechanical equipment; PPE = personal protective equipment; SS = 
suspended solid; TSP = total suspended particulates 
 

 



12. The mitigation measures defined in the EMP will be (i) checked and where necessary 
updated by the design institutes and the EMP subsequently updated; (ii) incorporated into tender 
documents (where appropriate), construction contracts, and operational management plans; and 
(iii) implemented by contractors and IAs under supervision of PMO. The effectiveness of these 
measures will be evaluated based on the results of the environmental monitoring conducted by 
local EMS, and through EMP compliance audits conducted by the ESE and EEM. 
 
D. Monitoring and Reporting 
 
13. Three types of project monitoring will be conducted under the EMP. 2 
 

i. Project readiness monitoring. To be conducted by the EEM or PMO environment 
focal point (under the support of EEM).  

ii. Environmental monitoring. To be conducted by local EMS (contracted by the IAs) 
involving the collection and analyses of air quality, noise and water quality data at 
designated monitoring locations for assessing compliance with applicable 
environmental quality and emission standards during construction. 

iii. Compliance monitoring or auditing. To be conducted by the ESE (contracted by the IAs) 
and EEM to verify EMP compliance during project implementation. The EEM will 
function as an external monitor/auditor for ADB. 

 
14. ADB will oversee project compliance on the basis of the annual environmental monitoring 
reports provided by PMO and site visits (generally 1-2 times/year). Monitoring and reporting 
arrangements for this project are described below. 
 
15. Project readiness monitoring. Before construction, the EEM will assess the project’s 
readiness on environmental management based on a set of indicators (Table EMP-3) and report 
it to ADB and PMO. This assessment will demonstrate that environmental commitments are 
being carried out and environmental management systems are in place before construction 
starts, or suggest corrective actions to ensure that all requirements are met. 
 

Table EMP-3: Project Readiness Assessment Indicators 
Indicator Criteria Assessment 

EMP update  EMP was updated after technical detail design & approved by ADB 
Yes        
No 

Compliance with loan 
covenants 

 The borrower complies with loan covenants related to project design 
and environmental management planning 

Yes        
No 

Public involvement 
effectiveness 

 Meaningful consultation completed 
Yes        
No 

 GRM established with entry points 
Yes        
No 

Environmental 
supervision and 
monitoring in place 

 External Environmental Monitor (EEM) is in place 
Yes        
No 

 Staff environment focal points appointed by PMO and IAs 
Yes        
No 

 Environmental supervision engineers (ESE) contracted by IAs 
        Yes        

No 

 Environment monitoring stations (EMS) contracted by IAs Yes        

                                                
2
In addition to project-specific monitoring, local EPBs will conduct independent ambient and/or enforcement monitoring as per 

national requirements. This is separate to, and not funded by, the project. 
 



Indicator Criteria Assessment 

No 

Bidding documents 
and contracts with 
environmental 
safeguards 

 Bidding documents and contracts incorporating the environmental 
activities and safeguards listed as loan assurances 

Yes        
No 

 Bidding documents and contracts incorporating the environmental 
contract clauses listed in Section J of the EMP 

Yes        
No 

EMP financial support  The required funds have been set aside for EMP implementation 
Yes        
No 

 
16. Environmental monitoring. Table EMP-4 shows the environmental monitoring program 
designed for this project, defining the scope, location, parameter, duration and frequency, and 
responsible agencies, for monitoring during the construction and operational stages. 
Environmental monitoring will include monitoring of air quality, noise and water quality during 
construction, and noise monitoring during operation. These will be conducted by local EMSs 
(contracted by the IAs). The selection of monitoring locations is based on distances from the 
road alignments, number of households and populations affected, and the extent of sensitivity to 
air and noise impacts (e.g. schools and health clinics). 
 
17. For monitoring of bridge construction impacts on water quality, a control station versus 
impact station approach will be adopted. The monitoring station upstream of the bridge 
alignment will function as the control station as it is not to be impacted by construction activities. 
The monitoring station downstream of the bridge alignment will function as the impact station. 
Any increase in the level of water quality parameter (such as suspended solids SS) at the impact 
station compared to the control station is indicative of potential impact due to construction 
activities. If the level of the water quality parameter (mainly SS) at the impact station is >130% of 
the control station, mitigation measures such as using sand bags or berms to enclose the works 
areas will need to be adopted. 
 
18. The monitoring results will be compared with relevant PRC performance standards 
(Table EMP-5). Non-compliance with these standards will be highlighted in the EMRs. Monitoring 
results will be submitted by the EMSs to the IAs, ESE and local EPBs on a monthly basis. In turn, 
the IAs will submit the data to PMO and EEM also on a monthly basis. PMO will then submit to 
ADB in the annual EMRs (prepared with the support of the EEM–Table EMP-6). 
 
 
 
 
 



Table EMP-4: Environmental Monitoring Program 

Monitoring Location Item 
Monitoring 
Parameter 

Monitoring Frequency & 
Duration 

Implementing 
Entity 

Supervising Entity 

Yuanzhou District    Estimated cost: $84,000  
Construction stage      
Rural trunk road Guanting – Yuanzhou District Guyuan Road: 

1. Qianwa Village前洼村(K0+020 – K0+250) 

2. Guanting Primary School官厅小学(K1+300 – K1+600) 

3. Guanting Town官厅镇 (K1+425 – K1+670) 

4. Guanting Village #2 Group官厅村2组(K3+750 – K4+375) 

5. Guanting Village #4 Group官厅村4组(K6+000 – K8+100) 

6. Liudian Village刘店村 (K7+000 – K8+100) 

7. Liuzhendian刘镇店 (K9+500 – K10+350) 

8. Shizhuang Village石庄村 (K14+200 – K14+800) 

9. Erdaocha Village二道岔村 (K17+800 – K18+300) 

10. Cheng’ershan Village程儿 村 (K18+900 – K19+800) 
Rural trunk road Wanzhang – Sanying Road: 

1. Lijiacha Village李家岔村(K4+100 – k4+780) 

2. Dongyuan Village #2 Team东源村二队 (K24+100 – K24+600) 

3. Dongyuan Primary School 东源小学 (K24+710) 

4. Dongyuan Village #4 Team东源村四队 (K26+200 – K26+760) 

5. Malu Mosque马路清真寺 (K31+250) 

6. Malu Village马路村 (K30+420 – K31+500) 
Rural feeder road Hongzhuang – Daidian – Shahexian Road: 

1. Hongzhuang 红庄 

2. Chengou 陈沟 

3. Dadian 大店 

4. Shahexian 沙河  
Rural feeder road Guhu Road – Qiaowa – Miaotai Road: 

1. Qiaowa 乔洼 

2. Miaotai 庙台 

Rural feeder road Ligou –Xiaojiashengou Road: 
1. Ligou Village里沟 

2. Yaomo 姚磨 

3. Xiaogou肖沟 

Rural feeder road Ke Village – Feng Village Road: 
1. Kezhuang 柯庄 

2. Fengzhuang 冯庄 
Rural feeder road Licha – Dongjia Village Road: 

1. Licha 李岔 

Air quality TSP 1 day (24-hr) per month 
(Monitor only when road section 
has construction activities 
within 300 m) 

Local EMS 
 

Yuanzhou District 
Transport Bureau, 
ESE 
 

Noise LAeq 1 day (day time only) per month 
(Monitor only when road section 
has construction activities 
within 300 m) 
 



Monitoring Location Item 
Monitoring 
Parameter 

Monitoring Frequency & 
Duration 

Implementing 
Entity 

Supervising Entity 

2. Caijiachuan #9 Group蔡家川九组 
Rural feeder road Caichuan – Yangjiayaoxian Road: 

1. Licha 李岔 

2. Caichuan Village Wa Group蔡川村庄洼组 

Rural trunk road Wanzhang – Sanying Road: 
Set up 2 stations for water quality monitoring at the Qingshui River 清水河 
bridge crossing (K31+550) as follows: 
1. Control station: 50 m upstream of the bridge alignment 
2. Impact station 100 m downstream of the bridge alignment 
(Note: if downstream impact station SS data > 130% of upstream control station 
data , mitigation measures are needed) 

Water quality DO, SS, TPH 1 time per day; 1 day per month 
during bridge construction 
 

Xiji County    Estimated Cost: $73,000 
Construction stage      
Rural trunk road Jiangtai – Xitan – Pingfeng Road: 

1. Xiji County Jiangtai Secondary School 西 县将台中学 (K0+000 – 

K0+100) 
2. Jiangtai Village Central Health Clinic 将台乡中心卫生院 (K0+600) 

3. Mingtai Village 明台村 (K+250- K1+500) 

4. Maogou Village 毛沟村 (K2+250 – K2+500) 

5. Maojiagou Village 毛家沟村 (K2+800 – K3+200) 

6. Shencha Village 深岔村 (K5+800 – K6+000) 

7. Heihugou Village 黑虎沟村 (K9+440 – K10+000) 

8. Xitan Village Central Primary School 西滩乡中心小学 (K17+400) 

9. Xitan Village 西滩村 (K17+500 – K18+600) 

10. Hejiawan 何家湾 (K22+400 – K23+500) 

11. Gancha Primary School 甘岔小学 (K24+500) 

12. Gancha Village 甘岔村 (K24+500 – K25+400) 

13. Xinzhuangzi 新庄子 (K29+500 – K29+750) 

14. Xingping Village 坪村 (K30+450 – K30+600) 

15. Youai Village 爱村 (K32+000 – K33+100) 

16. Yuwan Village 玉弯村 (K33+900 – K34+400) 

17. Minhe Village 民和村 (K41+650 – K41+800) 

18. Hewa Village 河洼村 (K49+650 – K49+950) 

19. Pingfeng Village 平峰村 (K51+000 – K51+300) 

20. Xiji Pingfeng Secondary School 西 平峰中学 (K51+450) 

21. Fujiawan 伏家湾 (K65+500 – K65+800) 

22. Wangnao Village 王垴村 (K67+100 – K68+010) 

23. Lijiazhuang 李家庄 (K69+100 – K69+180) 

24. Luotuocha 骆驼岔 (K70+000 – K70+400) 

Air quality TSP 1 day (24-hr) per month 
(Monitor only when road section 
has construction activities 
within 300 m) 

Local EMS Xiji County Transport 
Bureau, 
ESE 

Noise LAeq 1 day (day time only) per month 
(Monitor only when road section 
has construction activities 
within 300 m) 



Monitoring Location Item 
Monitoring 
Parameter 

Monitoring Frequency & 
Duration 

Implementing 
Entity 

Supervising Entity 

25. Libao Primary School 李堡小学 (K72+000) 
Rural feeder road Wangping – Lizhang Road: 

1. Wangjiawan 王家湾 

2. Guanjia Village 官家村 

3. Wangping 王坪 

4. Lizhang Village 李章村 

5. Qianchuan 前川 

6. Houwan 后湾 

7. Gaowan 高湾 

8. Wangwan 王湾 

9. Tuwan 兔湾 

10. Liangnao 梁垴 

11. Xiazhuang 庄 

12. Muwa 慕洼 

13. Guanwan 官湾 

Rural feeder road Daying – Ya’erpo Road: 
1. Dawanzu 大湾组 

2. Gaojiagou 高家沟 

3. Laohugou 老虎沟 

4. Daying Village 大营村 

5. Xiejiawan 谢家湾 

6. Ya’ertai 雅儿台 

7. Liuzu 六组 
Rural feeder road Mawan – Caonao Road: 

1. Caonao Village 曹垴村 

2. Mawan Village 马湾村 

3. Halagou Village 哈拉沟村 

4. Gaoxi Village 高西村 

5. Xianwan 碱湾 

6. Huitao 会套 

7. Shangzhuang 庄 

8. Bainao 白垴 

9. Gaodong 高东 

10. Tianhuagou 田花沟 
Rural feeder road Bataijiao – Quancha Road: 

1. Baoziwan 堡子湾 

2. Yapo 崖坡 

3. Yangping 杨坪 



Monitoring Location Item 
Monitoring 
Parameter 

Monitoring Frequency & 
Duration 

Implementing 
Entity 

Supervising Entity 

4. Bataijiao 八台轿 

5. Quancha Village 权岔村 

6. Nantai 南台 

7. Sigoucha 四沟岔 

8. Xiawa  

9. Chamagou 岔马沟 

10. Baowan 堡湾 

Rural feeder road Nanchuan – Lujiagou Road: 
1. Nanchuan 南川 

2. Lujiagou 陆家沟 

3. Xi’nanmen 西南门 

4. Luzigou 芦子沟 

Rural trunk road Jiangtai – Xitan – Pingfeng Road: 
4 locations for bridges & road crossing the following rivers/reservoir : 
1. Hulu River 葫芦河 (K1+760 – K1+800) 

2. Lanni River 滥泥河 (K31+033.5) 

3. Lanni River 滥泥河 (K31+409) 

4. Libaoba Reservoir 李堡坝水库 (K72+788) 
Set up 2 stations for water quality monitoring at each river/stream crossing bridge 
location as follows: 
1. Control station: 50 m upstream of the bridge/road alignment 
2. Impact station 100m downstream of the bridge/road alignment 
(Note: if downstream impact station SS data > 130% of upstream control station 
data, mitigation measures are needed) 

Water quality DO, SS, TPH 1 time per day; 1 day per month 
during bridge construction 
 

Operational stage      
Rural trunk road Jiangtai – Xitan – Pingfeng Road: 

Follow up monitoring at 7 locations in year 2030 to determine the need for noise 
mitigation 
1. Mingtai Village (left of K1+250- K1+500) 
2. Maogou Village 毛沟村 (K2+250 – K2+500) 

3. Xitan Village 西滩村 (K17+500 – K18+600) 

4. Youai Village 爱村 (K32+000 – K33+100) 

5. Minhe Village 民和村 (K41+650 – K41+800) 

6. Hewa Village 河洼村 (left of K49+650 – K49+950) 

7. Wangnao Village 王垴村 (left of K67+100 – K68+010) 

 
 
 
 
 

Noise LAeq Night time monitoring on 2 
consecutive nights 

Local EMS Xiji County Transport 
Bureau 



Monitoring Location Item 
Monitoring 
Parameter 

Monitoring Frequency & 
Duration 

Implementing 
Entity 

Supervising Entity 

Tongxin County    Estimated cost : $47,000 
Construction stage      
Rural trunk road Wangtuan – Yuwang Road: 

1. Qianhong Village 前红村 (K0+800 – K2+200 and K3+400 – K4+200) 

2. Mujiagou Mosque 穆家沟清真寺 (K2+270) 

3. Qianhong Grand Mosque 前红清真大寺 (K3+820) 

4. Humaqi Village 胡麻旗村 (K6+000 – K6+500) 

5. Yangjiawan Village 杨家湾村 (K15+400 – K15+900) 

6. Hujiawan Village 虎家湾村 (K21+150 – K21+300) 

7. Zhangjiawan Village 张家湾村 (K29+150 – K29+850) 

8. Zhang’ershui Village 张尔水村 (K30+300 – K30+600) 

9. Luzhouchuan Village 川村 (K41+000 – K42+150) 

10. Gongjiawan 龚家湾 (K49+750 – K49+850) 

11. Qingyangquan Village 青羊泉村 (K58+800 – K60+150) 

12. Shanghujiayuan 胡家塬 (K61+150 – K61+500) 

13. Shangyuan Primary School 塬小学 (K61+375) 

14. Hujiayuan 扈家塬 (K65+900 – K66+450) 

15. Nanguan Village 南 村 (K67+410) 
Rural feeder road Tongfu Village – Shanghewan Village Road: 

1. Tongfu Village 同富村 

2. Shanghewan 河湾 
Rural feeder road Majiajing – Suocha Road: 

1. Majiajing Village 马家井村 

2. Suojiacha Village 锁家岔村 

3. Qianjing 千井 

Rural feeder road Tongyu Road – Lijiagangzi - Liushubaozi Road: 
1. Nanguan Village 南 村 

2. Beiguan Village 北 村 

3. Liushubaozi Village 柳树堡子村 

4. Shatupo Village 沙土坡村 

5. Tufeng Village 土峰村 

6. Ligangzi Primary School 李 子小学 

7. Lijiagangzi 李家 子 

8. Wanglaoba 王涝坝 

9. Lulubaozi 辘辘堡子 

10. Tiangangzi 田 子 
Rural feeder road Xiachen Road – Chen’er Village Road: 

1. Chen’er Village 陈儿庄 

Air quality TSP 1 day (24-hr) per month 
(Monitor only when road section 
has construction activities 
within 300 m) 

Local EMS Tongxin County 
Transport Bureau, 
ESE 

Noise LAeq 1 day (day time only) per month 
(Monitor only when road section 
has construction activities 
within 300 m) 



Monitoring Location Item 
Monitoring 
Parameter 

Monitoring Frequency & 
Duration 

Implementing 
Entity 

Supervising Entity 

2. Ni’er Village 倪儿庄 

3. Mingchangcheng 明长城 

4. Erbudun 二步墩 

5. Sanbudun 步墩 

Pengyang County    Estimated cost = $25,000 
Construction stage      
Rural trunk road Mengyuan Chunshucha – Chengyang Yangping Road: 

1. Baiyangzhuang 白杨庄 (K4+100 – K4+300) 

2. Mengyuan Village Central School 孟塬乡中心学校 (K4+520) 

3. Mengyuan Village Central Kindergarten 孟塬乡中心幼儿园 (K4+530) 

4. Mengyuan Village Health Clinic 孟塬乡卫生院 (K4+700) 

5. Shuangshu Village 树村 (K8+480 – K8+780) 

6. Huaishuzhuang 槐树庄 (K9+510 – K9+850) 

7. Zhaoshanzhuang 赵 桩 (K12+100 – K12+350) 

8. Caotan Village 草滩村 (K12+500 – K13+900) 

9. Ligouwan 李沟湾 (K21+100 – K21+300) 

10. Chenwan Beiyuan Village 陈湾北源村 (K24+600 – K24+800) 

11. Yangping Village 杨坪村 (K30+400) 
Rural feeder road Caomiaoxinwa – Caochuan Road: 

1. Caochuan Village 曹川村 

2. Xinwa Village 新洼村 

3. Daxizhang 大西掌 

4. Dagouwa 大沟洼 

5. Shewa 佘洼 

6. Caichuan 蔡川 

7. Xinwa 新洼 

Rural feeder road Xiachadiaocha – Qigeshan Road: 
1. Diaocha 岔 

2. Lizhang 李掌 

3. Lianggeshan 两个  

4. Qigeshan 七个  

Air quality TSP 1 day (24-hr) per month 
(Monitor only when road section 
has construction activities 
within 300 m) 

Local EMS Pengyang Transport 
Bureau, ESE 

Noise LAeq 1 day (day time only) per month 
(Monitor only when road section 
has construction activities 
within 300 m) 

Operational stage      
Rural trunk road Mengyuan Chunshucha – Chengyang Yangping Road: 

Follow up monitoring at 4 locations in year 2030 to determine the need for noise 
mitigation 
1. Baiyangzhuang 白杨庄 (K4+100 – K4+300) 

2. Mengyuan Village Central School 孟塬乡中心学校 (K4+520) 

3. Mengyuan Village Central Kindergarten 孟塬乡中心幼儿园 (K4+530) 

Noise LAeq Night time monitoring on 2 
consecutive nights 

Local EMS Pengyang Transport 
Bureau 



Monitoring Location Item 
Monitoring 
Parameter 

Monitoring Frequency & 
Duration 

Implementing 
Entity 

Supervising Entity 

4. Shuangshu Village 树村 (K8+480 – K8+780) 

Haiyuan County    Estimated cost: USD 29,000 
Construction stage      
Rural trunk road Zhengqi – Jiucai – Sikouzi Road: 

1. Tangbao Village 唐堡村 (K0+180 – K0+340 and K3+050 – K3+600) 

2. Guluwan Village 古路湾村 (K7+100 – K8+400) 

3. Lubiliang Village 路壁梁村 (K12+800 – K14+000) 

4. Matao Village 马套村 (K18+000 – K19+000) 

5. Matao Primary School 马套小学 

6. Yuantao Village 元套村 (K20+400 – K22+000) 

7. Houshang Village 后埫村 (K23+750 – K24+500) 
Rural feeder road Xi’an – Zhangwan Road: 

1. Xianhe 小河 

2. Xi’an Town 西安镇 

3. Beiba 北坝 

4. Yuanhe 园河 

5. Liuwan 刘湾 

6. Zhangwan 张湾 

Rural feeder road Xiangtong – Huitiaogou Road: 
1. Xiangtong Village 相桐村 

2. Huitialgou 灰条沟 

3. Liuhe 刘河 

4. Hongjing 红井 

Air quality TSP 1 day (24-hr) per month 
(Monitor only when road section 
has construction activities 
within 300 m) 

Local EMS Haiyuan County 
Transport Bureau, 
ESE 

Noise LAeq 1 day (day time only) per month 
(Monitor only when road section 
has construction activities 
within 300 m) 

Rural trunk road Zhengqi – Jiucai – Sikouzi Road: 
Set up 2 stations for water quality monitoring at the Satai River 撒台河 bridge 
crossing (K2+000 to K2+420) as follows: 
1. Control station: 50 m upstream of the bridge alignment 
2. Impact station 100 m downstream of the bridge alignment 
(Note: if downstream impact station SS data > 130% of upstream control station 
data, mitigation measures are needed) 

Water quality DO, SS, TPH 1 time per day; 1 day per month 
during bridge construction 

Operational stage      
Rural trunk road Zhengqi – Jiucai – Sikouzi Road: 

Follow up monitoring at 1 locations in year 2035 to determine the need for noise 
mitigation 
1. Tangbao Village 唐堡村 (right of K3+050 – K3+600) 

 
 
 
 

Noise LAeq Night time monitoring on 2 
consecutive nights 

Local EMS Haiyuan County 
Transport Bureau 



Monitoring Location Item 
Monitoring 
Parameter 

Monitoring Frequency & 
Duration 

Implementing 
Entity 

Supervising Entity 

Jingyuan County    Estimated cost: $20,000 
Construction stage      
Rural trunk road Shatang (Huanghua County) – Gaodian Road: 

1. Shatang Village 沙塘村 (K0+000 – K0+500) 

2. Nonglin Village 农林村 (K12+800 – K12+900) 

3. Nonglin Primary School 农林小学 (K12+850) 

4. Tuyao Village 土窑村 (Branch K0+800 – K1+781) 
Rural feeder road Dongxia - Digou Road: 

1. Pangdong 庞东 

2. Dongxia 东峡 

3. Digou 底沟 

4. Shidi 石底 

Air quality TSP 1 day (24-hr) per month 
(Monitor only when road section 
has construction activities 
within 300 m) 

Local EMS Jingyuan County 
Transport Bureau, 
ESE 

Noise LAeq 1 day (day time only) per month 
(Monitor only when road section 
has construction activities 
within 300 m) 

Rural trunk road Shatang (Huanghua County) – Gaodian Road: 
Set up 2 stations for water quality monitoring at the Tuyaokou 土窑沟 bridge 
crossing (K2+698) as follows: 
1. Control station: 50 m upstream of the bridge alignment 
2. Impact station 100 m downstream of the bridge alignment 
(Note: if downstream impact station SS data > 130% of upstream control station 
data, mitigation measures are needed) 

Water quality DO, SS, TPH 1 time per day; 1 day per month 
during bridge construction 

Longde County    Estimated cost: $7,000 
Construction stage      
Rural feeder road Zhangtian – Jinglin – Yangchuan Road: 

1. Liangbao 梁堡 

2. Jinglin 景林 

3. Yanmiao 闫庙 

4. Zhangtian 张田 

5. Xueyang 薛阳 

6. Dingjia 丁家 

7. Shangqu 渠 

8. Yanggou 杨沟 

9. Songyuan 宋源 

10. Diwan 地湾 

Air quality TSP 1 day (24-hr) per month 
(Monitor only when road section 
has construction activities 
within 300 m) 

Local EMS Longde County 
Transport Bureau, 
ESE 

Noise LAeq 1 day (day time only) per month 
(Monitor only when road section 
has construction activities 
within 300 m) 

Total estimated cost: $285,000 
Notes: EMS = Environmental Monitoring Station; ESE = environmental supervision engineer; PMO = project management office; TSP = total suspended particulates; LAeq = A-weight equivalent sound 
pressure level; DO = dissolved oxygen; SS = suspended solids; TPH = total petroleum hydrocarbon 

 



Table EMP-5: Monitoring Indicators and Applicable PRC Standards
3
 

Phase Indicator Standard 

Construction TSP Class II Ambient Air Quality Standard (GB 3095-1996) 

Noise limits of PME at boundary of 

construction site 

Emission Standard of Environmental Noise for Boundary of 

Construction Site (GB 12523-2011) 

Water quality during river crossing 

bridge construction (SS, DO, TPH) 

Use control station and impact station approach. If the SS level at 

the impact station is >130% of the control station, mitigation 

measures will be implemented. 

Operation Noise Environmental Quality Standard for Noise (GB 3096-2008) for 

noise function area Category 2 for all existing sensitive receptors 

Note: DO = dissolved oxygen, PME = powered mechanical equipment, SS = suspended solids, TPH = total petroleum 

hydrocarbon, TSP = total suspended particulates. 

 
19. Independent compliance monitoring. Independent evaluation of EMP implementation 
will be undertaken by the ESE and EEM. The budget for the ESE is estimated at $1,450,000. 
The EEM will be recruited as an individual consultant ($40,000). PMO will report the EEM’s 
independent evaluation to ADB on the project’s adherence to the EMP, information on project 
implementation, environmental performance of the contractors, and environmental compliance 
through quarterly project progress reports and annual EMRs (Table EMP-6). The EEM will visit 
the project sites twice a year and support PMO in developing the annual EMRs. The reports 
should confirm the project’s compliance with the EMP and local legislation (including the PRC’s 
environmental assessment and implementation requirements), the results of independent 
evaluation (both contractor compliance with the EMP and the results of environmental monitoring 
by local EMSs), identify any environment related implementation issues and necessary 
corrective actions, and reflect these in a corrective action plan. Operation and performance of the 
project GRM, environmental institutional strengthening and training, public consultation, 
compliance with all covenants under the project and site photographs will also be included in the 
report.  A template for the Environmental Monitoring Report is included in the Project 
Administration Manual. 
 
20. Monitoring by ADB. Besides reviewing the annual EMRs from PMO and the verification 
reports from the EEM, ADB missions will inspect the project progress and implementation on site 
at least once a year. For environmental issues, inspections will focus mainly on (i) environmental 
monitoring data; (ii) the implementation status of project performance indicators specified in the 
loan documents for the environment, environmental compliance, implementation of the EMP, 
and environmental institutional strengthening and training; (iii) the environmental performance of 
contractors, EEM, and PMO; and (iv) operation and performance of the project GRM and 
ongoing information disclosure and public consultation. The performance of the contractors in 
respect of environmental compliance will be recorded and will be considered in the next bid 
evaluations. 
 
21. Environmental acceptance monitoring and reporting. Following the PRC’s 
Management Measures for Inspection and Acceptance of Environmental Protection at 
Construction Project Completion (MEP Decree [2001] No. 13 and 2010 amendment), within 
three months after the completion of each project road, an environmental acceptance monitoring 
and audit report for the road shall be prepared by a licensed environmental monitoring institute. 
The report will be reviewed and approved by the local EPB, and then reported to ADB (Table 

                                                
3
 The project applies PRC standards. A comparison of PRC standards with internationally accepted standards (as defined in the 
World Bank’s Environment Health and Safety Guidelines) was conducted for the IEE. The comparison confirmed that PRC 
standards are either internationally accepted, or have comparable standard limits with most of the international standards. 



EMP-6). The environmental acceptance reports for the completed roads will indicate the timing, 
extent, effectiveness of completed mitigation and maintenance, and the needs for additional 
mitigation measures and monitoring during operations. 
 

Table EMP-6: Reporting Plan 

Reports From To Frequency 

Construction Phase 

Internal progress 

reports by 

contractors 

Internal project progress report by 

construction contractors, including 

monitoring results 

Contractors PMO, IAs Monthly 

Environmental 

monitoring and 

compliance 

monitoring reports 

Environmental monitoring report EMSs  Local EPBs, IAs, 

PMO, ESE, EEM 

Monthly 

Environment monitoring reports (EMR) PMO 

(with EEM support) 

ADB Annually 

Acceptance report Environmental acceptance monitoring 

and audit report 

Licensed institute Local EPBs Once; within 3 

months of completion 

of physical works 

Operational Phase 

Environmental 

monitoring 

Environmental monitoring reports (until 

a PCR is issued) 

Local EMSs Local EPBs, IAs, 

PMO, EEM 

Quarterly 

Environment monitoring reports (until a 

PCR is issued) 

PMO 

(with EEM support) 

ADB Annually 

Notes: ADB = Asian Development Bank; EEM = external environmental monitor; EMR = environmental monitoring report; EMS = 
Environmental Monitoring Station; EPB = Environmental Protection Bureau; ESE = environmental supervision engineer; IA = implementing 
agency; PCR = project completion report; PMO = project management office;  

 
E. Institutional Capacity Building and Training 
 
22. The capacity of PMO, IAs and contractors’ staff responsible for EMP implementation and 
supervision will be strengthened. All parties involved in implementing and supervising the EMP 
must have an understanding of the goals, methods, and practices of project environmental 
management. The project will address the lack of capacity and expertise in environmental 
management through (i) institutional capacity building, and (ii) training. 
 
23. Institutional strengthening. The capacities of PMO and IAs to coordinate 
environmental management will be strengthened through a set of measures: 
 

(i) The appointment of at least one qualified environment specialist within the PMO staff to be in 
charge of EMP coordination, implementation and site inspections including GRM. 

(ii) The commission of an independent ESE by each IA to provide independent monitoring and 
verification of EMP implementation 

(iii) The appointment of EEM (an independent consultant) to guide PMO and IAs in 
implementing the EMP and ensuring compliance with ADB’s Safeguard Policy Statement 
(SPS 2009).  

 
24. Training. PMO, IAs and contractors will receive training in EMP implementation, 
supervision, and reporting, and on the GRM (Table EMP-7). Training will be facilitated by the 
EEM with support of experts under the PMC services, as needed. 
 



Table EMP-7: Training Program 

Training Attendees Contents Times 
Period 

(days) 

No. of 

persons 

Cost 

($/person 

/day) 

Total 

Cost 

EMP 

adjustment and 

implementation 

PMO, IAs, 

contractors 

Development and 

adjustment of the EMP, roles 

and responsibilities, 

monitoring, supervision and 

reporting procedures, review 

of experience (after 12 

months) 

Twice - 

Once prior to, 

and once after 

the first year of 

project 

implementation   

2 20 100 $8,000 

Grievance 

Redress 

Mechanism 

PMO, IAs, 

contractors, local 

EPBs 

Roles and responsibilities, 

Procedures, review of 

experience (after 12 months) 

Twice - 

Once prior to, 

and once after 

the first year of 

project 

implementation   

1 15 100 $3,000 

Environmental 

protection 

PMO, IAs, 

contractors 

Pollution control on 

construction sites (air, noise, 

wastewater, solid waste) 

Once (during 

project 

implementation) 

2 15 100 $3,000 

Environmental 

monitoring 

PMO, IAs, 

contractors 

Monitoring methods, data 

collection and processing, 

reporting systems 

Once (at 

beginning of 

project 

construction) 

1 10 100 $1,000 

Total estimated cost: $15,000 

Notes: EPB = Environmental Protection Bureau; IA = implementing agency; PMO = project management office. 

 
25. Capacity building. In addition to training for EMP implementation, the project will provide 
consulting services and training to assist and train the staff of PMO and IAs in project 
management, environmental management, land acquisition and resettlement, procurement, as 
well as external resettlement and environmental monitoring. Consultation, Participation and 
Information Disclosure 
 
26. Consultation during project preparation. Chapter VII of the IEE describes the public 
participation and consultation carried out during project preparation. 
 
27. Future public consultation plan. Plans for public involvement during construction and 
operation stages were developed during project preparation. These include public participation in 
(i) monitoring impacts and mitigation measures during the construction and operation stages; (ii) 
evaluating environmental and economic benefits and social impacts; and (iii) interviewing the 
public after the project is completed. These plans will include several types of public involvement, 
including site visits, interviews, workshops and investigation of specific issues (Table EMP-8).  
 

Table EMP-8: Public Consultation Plan 
Organizer Format No. of Times Subject Attendees Budget 

Construction Stage 

PMO Public 
consultation & 
site visit 

4 times: 1 time 
before construction 
commences and 1 
time each year 
during construction 

Adjusting of mitigation 
measures, if necessary; 
construction impact; comments 
and suggestions 

Residents adjacent 
to components, 
representatives of 
social sectors 

$5,000 

PMO Expert workshop 
/ press 

As needed based on 
public consultation 

Comments / suggestions on 
mitigation measures, public 

Experts of various 
sectors, media 

$2,000 



Organizer Format No. of Times Subject Attendees Budget 

conference opinions 
PMO Resettlement 

survey 
As required by 
relevant 
resettlement plan 

Comments on resettlement, 
improvement of living conditions, 
livelihood, and poverty reduction; 
comments and suggestions 

Persons affected by 
resettlement and 
relocation 

Included in 
the 
resettlement 
plan update 
survey 
budget 

Operational Stage 
PMO, O&M 

Units 
Public 
consultation and 
site visits 

Once in the first year Effectiveness of mitigation 
measures, impacts of operation, 
comments and suggestions 

Residents adjacent 
to component sites, 
social sectors 

$1,500 

PMO, O&M 
Units 

Expert workshop 
or press 
conference 

As needed based on 
public consultation 

Comments and suggestions on 
operational impacts, public 
opinions 

Experts of various 
sectors, media 

$1,500 

Total budget: $10,000 
Notes: PMO =project management office; O&M = operation and maintenance. 

 
F. Grievance Redress Mechanism 
 
28. A Grievance Redress Mechanism (GRM) will be established as part of this EMP to 
receive and manage any public concerns or issues which may arise due to the project. The GRM 
comprises: (i) a set of clear procedures developed by PMO to receive, record, and address any 
concerns which are raised; (ii) specific contact details for individuals at the PMO, IAs and the 
contractors, and (iii) the local EPBs. 
 
29. All contractors and work staff will be briefed by the PMO on the GRM. Contractors and 
workers will be instructed to be courteous to local residents and, in the event they are 
approached by the general public with an issue, to immediately halt their work and report the 
issue to the foreman. The foreman will immediately report the issue to the IAs or PMO for action. 
 
30. There are multiple entry points to the GRM, including face-to-face meetings, written 
complaints, hotline number and telephone conversations, anonymous drop-boxes for written 
comments, and/or e-mail. All concerns received will be treated confidentially and professionally. 
The identity of individuals will not be circulated among project agencies or staff and will only be 
shared with senior staff, and then only when there is clear justification. In the construction period 
and the initial operational period covered by loan covenants, PMO will report on GRM to ADB, 
including complaints and their resolution in the quarterly project progress reports and annual 
environmental monitoring reports up to the project completion report. 
 
31. Basic steps for resolving complaints are as follows and illustrated in Figure EMP-1. 
 

Step 1: For environmental problems during the construction and operational stages, the 
affected person (AP) can register his/her complaint directly with the contractors or with the 
PMO complaint center via its hotline. A joint hotline for resettlement and environment issues 
will be established within PMO. Complaints related to land acquisition and resettlement 
issues will be directed to the PMO and relevant agencies in accordance with the RP. 
Contractors are required to set up a complaint hotline and designate a person in charge of 
handling complaints, and advertise the hotline number at the main entrance to each 
construction site, together with the hotline number of the PMO complaint center. The 
contractors are required to maintain and update a Complaint Register to document all 
complaints. The contractors are also required to respond to the complainant in writing within 
7 calendar days on their proposed solution and how it will be implemented. If the problem is 



resolved and the complainant is satisfied with the solution, this can be recorded by the PMO 
complaint center and follow-up should be carried out during a next project site visit by the 
EEM. The contractors are required to report complaints received, handled, resolved and 
unresolved to the PMO complaint center immediately, and to the IAs and PMO monthly 
(through progress reporting). 
 
Step 2: If no appropriate solution can be found during step 1, the contractor has the 
obligation to forward the complaint to the PMO complaint center, the IAs and local EPBs. 
The IAs and local EPBs shall immediately notify PMO upon receiving the complaint. For an 
oral complaint, proper written records shall be made. Once a complaint is registered and put 
on file, the PMO complaints center will immediately notify ADB and others concerned to 
discuss acceptable solutions. The PMO complaint center will assess the eligibility of the 
complaint, identify the solution and provide a clear reply for the complainant within 14 
calendar days. The EEM will assist the PMO complaint center in addressing the complaint, 
and follow-up with the affected person. The PMO complaint center will also inform the ADB 
project team and submit all relevant documents. Meanwhile, the PMO complaint center will 
convey the complaint/grievance and suggested solution to the contractors, IAs, and/or 
facility operator in a timely manner. The contractors during construction and the facility 
operator during operation will implement the agreed redress solution and report the outcome 
to the PMO complaint center within fifteen (15) working days. 
 
Step 3: In case no solution can be identified by the PMO complaint center, or the 
complainant is not satisfied with the proposed solution, the PMO complaint center will 
organize, within 14 calendar days, a multi-stakeholder hearing (meeting) involving all 
relevant stakeholders (including the complainant, IAs, contractors, facility operator, local 
EPB, and PMO). The hearing shall identify a solution acceptable to all, and formulate an 
action plan. 

 
32. The tracking and documenting of grievance resolutions by PMO will include the following 
elements: (i) tracking forms and procedures for gathering information from project personnel and 
complainant(s); (ii) regular updating of the GRM database by the PMO Environment and/or 
Social Specialist; (iii) processes for informing stakeholders about the status of a case; and (iv) 
procedures to retrieve data for reporting purposes, including the periodic reports to the ADB. 
 
33. At any time, an affected person may contact ADB (East Asia Department) directly, 
including the ADB Resident Mission in the PRC. 
 

  



Figure EMP-1: Proposed Grievance Redress Mechanism 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 
 
 

 
G. Cost Estimates 
 
34. The total cost for EMP implementation comprises six items: (i) mitigation measures 
(Table EMP-2), (ii) environmental monitoring by local EMSs (Table EMP-4), (iii) external 
independent EMP compliance monitoring by ESE, (iv) public consultation (Table EMP-7), (v) 
training (Table EMP-8), and (vi) the EEM. The total cost is summarized in Table EMP-9 and is 
$3,273,000, which is about 0.8% of the total project cost.  
 
35. Of the mitigation cost of $1,463,000, $1,448,000 (99%) has been included in the civil 
works costs for implementing environmental mitigation measures for air quality, noise, water 
quality, solid waste, and ecology on construction sites.  The remaining $15,000 is for the 
installation of double glazed windows for households affected by future traffic noise on the 
Guanting – Yuanzhou District Guyuan Road by the Yuanzhou County Transport Bureau and on 
the Wangtuan – Yuwang Road by the Tongxin County Transport Bureau (see Table EMP-2).  
This cost has not been included in the civil works costs but could be taken from the contingency, 
if needed. 
 
36. The training cost of $15,000 has been included in the ADB funded PMC training budget.  
The EEM cost of $50,000, public consultation cost of $10,000 and environmental monitoring by 
local EMS for each county at a cost of $285,000 has been included in the project management 
cost for PMO, while the cost of external compliance monitoring by Environmental Supervision 
Engineers at $1,450,000 has been included in the Supervision Engineering Costs. 
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Table EMP-9: Estimated Budget for Environmental Management Plan Implementation 

EMP Item 
Estimated Cost 

EA or IA Funded ADB Funded 

Training   $15,000
1
--- 

Mitigation measures
2
 1,463,000 --- 

Environmental monitoring by local EMS
3
 285,000 --- 

External compliance monitoring by ESE
4
 1,450,000 --- 

External compliance monitoring by EEM (5 months)
5
 50,000  

Public consultation
6
 $10,000 --- 

Subtotal: 3,258,000  

Total: 3,273,000 

Notes: ADB = Asian Development Bank; EA = executing agency; EEM = external environmental monitor; EMP = 
environmental management plan; EMS = Environmental Monitoring Station; ESE = environmental supervision 
engineer; IA = implementing agency 
1
 Included in PMC training budget 

2 
$1,448,000 included in FSR civil works costs, $15,000 for double-glazed windows could be taken from contingency, 

3
 Included in Project Management Cost for PMO 

4
 Included in Supervision Engineer Costs 

5
 Included in Project Management Cost for PMO 

6
 Included in Project Management Cost for PMO 

 
37. Excluded from the budget are (i) infrastructure costs which relate to environment and 
public health but which are already included in the project direct costs and (ii) remuneration for 
the PMO environment specialist and consulting packages for the non-structural components, 
(covered elsewhere in the project budget). 
 
38. The O&M units (IAs) will bear all environmental monitoring costs during the operational 
stage. Contractors will bear the costs for all mitigation measures during construction, including 
those specified in the tender and contract documents as well as those to mitigate unforeseen 
impacts due to their construction activities. The O&M units will bear the costs related to 
mitigation measures during operation, however, an allocation of $15,000 has been included in 
the civil works contracts for double-glazed window where there are expected long-term noise 
exceedances (see Table EMP-2).  
 
H. Mechanisms for Feedback and Adjustment 
 
39. The EMP is a living document. The need to update and adjust the EMP will be reviewed 
when there are design changes, changes in construction methods and program, unfavorable 
environmental monitoring results or inappropriate monitoring locations, and ineffective or 
inadequate mitigation measures. Based on environmental monitoring and reporting systems in 
place, PMO (with the support of the EEM) shall assess whether further mitigation measures are 
required as corrective action, or improvement in environmental management practices are 
required. PMO will inform ADB promptly on any changes to the project and needed adjustments 
to the EMP. The updated EMP will be submitted to ADB for review and approval, and will be 
disclosed on the ADB project website. 
 
I. Environmental Contract Clauses for Inclusion into Tender Documents and Civil Works 

Contracts 
 
41. The following contract clauses for safeguarding the environment during construction shall 
be incorporated into all the tender documents and works contracts. 
 



1. Siting of construction facilities: 

1.1 Locations of asphalt/concrete mixing stations shall be at least 300 m downwind of the 
nearest air quality and noise protection target. 

1.2 Locations of borrow areas shall be at least 300 m from residential areas. 

1.3 Borrow areas and spoil disposal sites with long, steep slopes, susceptible to erosion 
shall be avoided and shall include small level cut-off drains to break up and redirect 
runoff. 

1.4 Access and haul roads shall be constructed at sufficient distances from residential 
areas, in particular, local schools, health clinics and hospitals. 

2. Construction time: 

2.1 There shall be no night time (between 22:00 and 06:00 hours) construction on new 
road sections and new bridges. 

2.2 If night time construction on existing road sections is needed, construction activities 
shall stay at least 500 m from the nearest household. Night time construction within 
500 m from the nearest household shall be prohibited. 

3. Protection of air quality 

3.1 Watering of unpaved areas, haul roads and exposed dust-prone stockpiles shall be 
undertaken at least two times each day. 

3.2 Water shall be sprayed to the working face to suppress dust during the removal of 
existing pavement and during backfilling. 

3.3 Frequently travelled haul roads and construction sites and construction staging area 
exits shall be paved with gravel or asphalt. 

3.4 Vehicle speed in unpaved areas including unpaved haul roads shall be limited to ≤8 
km/h. Speed limit signs shall be posted in these areas. 

3.5 Wheel washing equipment shall be installed or wheel washing shall be conducted 
manually at each exit of the works area and asphalt/concrete mixing station to 
prevent trucks from carrying muddy or dusty substance onto public roads. 

3.6 Dust prone materials shall be stored in areas with shelters on four sides and on top. If 
such materials have to be stored in open area, strong tarpaulin shall be used to cover 
the materials. 

3.7 Vehicles with an open load-carrying case, which transport potentially dust-producing 
materials, shall have proper fitting sides and tail boards. Dust-prone materials shall 
not be loaded to a level higher than the side and tail boards, and shall always be 
covered with s strong tarpaulin. 

3.8 Unauthorized burning of construction and demolition waste material and refuse is 
prohibited and shall be subject to penalties and withholding of payment. 

3.9 Asphalt, hot mix and batching plants shall be equipped with fabric filters and/or wet 
scrubbers to reduce the level of dust emissions. 

3.10 Personal protective equipment such as goggles, gloves and respirators shall be 
provided to construction workers doing asphalt concrete and cement concrete road 



paving to minimize skin exposure to and inhalation of fumes and dust. 

4. Protection of the acoustic environment 

4.1 Machinery shall be maintained and repaired regularly and properly to keep them in 
good working condition and to minimize noise. 

4.2 Low noise machinery or equipment with sound insulation shall be deployed when 
working within 100 m from villages or townships. 

4.3 Temporary hoardings or hoardings shall be erected around the equipment to shield 
the noise from equipment when there are residences, schools, health clinics or 
mosques within 80 m from the noise source. 

4.4 Suitable hearing protection (such as ear muffs) shall be provided to construction 
workers. 

4.5 The use of horns is forbidden unless absolutely necessary. The use of whistles shall 
be minimized. 

5. Protection of water quality 

5.1 Portable toilets and small package wastewater treatment plants shall be provided on 
construction sites and construction camps for the workers. If there are nearby public 
sewers, interim storage tanks and pipelines shall be installed to convey wastewater 
to public sewers. Runoff from construction sites and construction camps shall be 
collected and treated with drainage provisions. 

5.2 Sedimentation tanks shall be installed and operated on construction sites, asphalt 
/concrete mixing stations and pre-casting yards to treat process water (e.g. concrete 
batching for bridge construction) and muddy runoff with high concentrations of 
suspended solids. If necessary, flocculants such as polyacryl amide (PAM) shall be 
used to facilitate sedimentation. 

5.3 Mitigation measures such as placement of sandbags or berms shall be deployed 
around foundation and shoreline works during construction of river crossing road 
bridge foundations to contain muddy water runoff. Slurry from bored piling in the river 
bed shall be pumped to sedimentation pond on shore for settling.  

5.4 Machinery for bridge construction shall be repaired and washed at designated 
locations at least 100 m from the water body. No machine repair and washing on 
bridge construction site shall be allowed. 

5.5 Storage and fueling facilities for fuels, oil, and other hazardous materials shall be 
located within secured areas on impermeable surfaces at least 300 m away from 
water bodies, and provided with bunds and cleanup kits. If refueling in the field is 
required, it shall be done from road-licensed fuel trucks away from water courses or 
other environmentally sensitive areas. 

5.6 Material stockpiles shall be protected against wind and runoff waters which might 
transport them to surface waters. There shall be no storage of materials and 
equipment in or close to water bodies. Temporary storage of materials and 
equipment on river banks, if necessary, shall be short-term and protected to prevent 
run-off polluting river water. 

5.7 Any chemical spills into water bodies shall be cleaned up according to PRC norms 



and codes within 24 hours of the occurrence, with contaminated soils and water 
treated according to PRC norms and codes. Records must be handed over without 
delay to the Project Management Office and local Environmental Protection Bureau. 

6 Protection of biological resources and wildlife 

6.1 Construction workers are prohibited from capturing any wildlife during construction. 

6.2 Existing trees and grassland shall be protected during construction. Trees and 
shrubs shall only be removed as the last resort if they impinge directly on the 
permanent works or necessary temporary works.  

6.3 Where a tree has to be removed or an area of grassland disturbed, trees shall be 
replanted and the area revegetated after construction. Tree planting shall use local 
species with local provenance. Planting of exotic of invasive species shall be 
prohibited. 

6.4 No construction staging area, borrow area, spoil disposal site and haul road shall be 
established within a local, provincial and national protected area. 

7. Solid waste management, earth works and soil erosion 

7.1 Reuse of earth cut materials and construction and demolition waste shall be 
maximized on the project, including the reuse of old asphalt or concrete road 
pavement for subgrade materials. 

7.2 All soil erosion prevention measures listed in the domestic Environmental Impact 
Reports shall be included in the design of spoil disposal sites 

7.3 Spent borrow areas and spoil disposal sites shall be rehabilitated and vegetated 
within one month after closure to prevent soil erosion and dust generation. 

7.4 All refuse and construction and demolition waste generated on construction sites and 
construction staging areas shall be stored in designated areas and regularly removed 
from these locations for disposal or reuse. 

8. Construction site sanitation 

8.1 Contractor shall provide adequate and functional systems for sanitary conditions, 
toilet facilities, waste management, labor dormitories and cooking facilities.  

8.2 The site shall be effectively cleaned and disinfected. During site formation, the site 
shall be sprayed with phenolated water for disinfection. Toilets and refuse bins shall 
be disinfected and timely removal of solid waste shall be ensured. 

8.3 Rodents on site shall be exterminated at least once every 3 months. Mosquitoes and 
flies shall be exterminated at least twice each year. 

8.4 Public toilets shall be provided in accordance with the requirements of labor 
management and sanitation departments in the living areas on construction site, and 
designated staff responsible for cleaning and disinfection shall be appointed. 

8.5 Work camp wastewater shall be discharged into the municipal sewer system or 
treated on-site using portable systems or septic tanks. 

9. Occupational safety 



9.1 At least one environment, health and safety (EHS) officer shall be appointed to 
manage occupational health and safety risks on construction sites. 

9.2 Personal protective equipment (PPE) (safety hats and shoes and high visibility vests) 
shall be provided to all construction workers, with strict enforcement on all workers 
wearing PPE. 

9.3 Ear defenders for hearing protection shall be provided to workers operating and 
working near noisy power mechanical equipment. 

9.4 Safety goggles and respiratory masks shall be provided to workers doing asphalt 
road paving and tunnel blasting. 

10. Food safety 

10.1 Food hygiene in canteens on site shall be inspected and supervised regularly. 
Canteen workers must have valid health permits.  

10.2 If food poisoning is discovered, effective control measures shall be implemented 
immediately to prevent it from spreading. 

11. Disease prevention and health services 

11.1 All construction workers shall undergo a physical examination before start working on 
site. If infectious disease is found, the patient must be isolated for treatment to 
prevent the disease from spreading. Physical examination shall be conducted on 20% 
of the workers every year from the second year onwards. 

11.2 Health clinic shall be established at location where workers are concentrated, which 
shall be equipped with common medical supplies and medication for simple 
treatment and emergency treatment for accidents. 

11.3 Induction and training by local health departments on prevention and management of 
communicable diseases shall be provided. 

12. Social conflict prevention 

12.1 The following shall be prioritized: (i) employ local people for works, (ii) ensure equal 
opportunities for women and men, (iii) pay equal wages for work of equal value, and 
pay women’s wages directly to them; and (iv) not employ child or forced labor. 

 
13. Community health and safety 

13.1 A traffic control and operation plan shall be prepared together with the local traffic 
police prior to any construction. The plan shall include provisions for diverting or 
scheduling construction traffic to avoid morning and afternoon peak traffic hours, 
regulating traffic at road crossings with an emphasis on ensuring public safety 
through clear signs, controls and planning in advance.  

13.2 Residents and businesses shall be informed in advance of the road improvement 
activities, given the dates and duration of expected disruption and made aware of the 
project grievance redress mechanism.  



13.3 Clear signs shall be placed at construction sites in view of the public, warning people 
of potential dangers such as moving vehicles, hazardous materials, excavations, etc. 
and raising awareness on safety issues. 

13.4 Local communities and residents shall be alerted if night time construction work shall 
occur nearby (no night time construction within 500 m of the nearest household). 

13.5 Local communities shall be alerted on the time and location of hazardous and noisy 
activities such as piling and asphalt road paving. 

13.6 The contractor shall liaise with schools on examination periods and scale down 
construction activities during such periods if necessary.  

13.7 All construction sites shall be made secure and access by members of the public 
shall be discouraged through appropriate fencing, signage and/or security personnel, 
as appropriate. 

14. Utility interruption 

14.1 Contractors shall assess construction locations in advance and identify potential for 
disruption to services and risks before starting construction. Any damage or 
hindrance/disadvantage to local businesses caused by the premature removal or 
insufficient replacement of public utilities shall be subject to full compensation, at the 
full liability of the contractor who causes the problem. 

14.2 If temporary disruption is unavoidable the contractor shall, in collaboration with 
relevant local authorities such as power company, water supply company and 
communication company, develop a plan to minimize the disruption and 
communicate the dates and duration in advance to affected persons. 

15. Grievance redress mechanism 

15.1 The contractor shall establish a grievance redress mechanism (GRM) for receiving 
and handling complaints. In case of a complaint, the contractor shall notify the PMO 
within one week and advise on the agreed solution. 

15.2 The contractor shall disclose the GRM to affected people before construction begins 
at the main entrance to each construction site. 

15.3 The contractor shall maintain and update a Complaint Register to document all 
complaints. 

 



Appendix 2: Air and Noise Sensitive Receptors 
 

Table A2-1: Rural Trunk Roads 

Road Name 
Sensitive 
Receptor 

Road 
Chainage 

Shortest 
Distance 

from Road 
Red Line 

Description Photo or Layout Map 

1. Yuanzhou 
District: 
Guanting–
Yuanzhou 
District 
Guyuan Road 

Qianwa Village 

前洼村 

K0+020 -  
K0+060 

1 m (R) 
1 household with 5 residents. 1-storey house with 
2-m wall and no window facing the road. 

 

K0+100 – 
K0+250 

34 m (R) 
10 households with 35 residents. 1-storey 
buildings on hill side slope. 

 

Guanting Primary 
School 

官厅小学 

K1+300 – 
K1+600 

33 m (L) 
School with 65 teachers and students. 3-storey 
building with the side facing the road behind a 
row of shops 

 

Guanting Town 

官厅镇 
K1+425 – 
K1+670 

6 m (L&R) 
30 shops that were mostly closed and 10 
households with 30 residents mostly to the left of 
the road. 

 

Guanting Village 
#2 Group 

官厅村 2组 

K3+750 – 
K4+375 

1 m (R) 
7 households with 20 residents. 1-storey buildings 
along hillside slope with no window facing the 
road 

 

14 m (L) 
6 households with 20 residents. 1-storey houses 
along hillside slope 

 

Guanting Village 
#4 Group 

官厅村 4组 

K6+000 – 
K8+100 

9 m (L) &  
36 m (R) 

28 households with 90 residents. 1-storey 
buildings arranged perpendicular to the road with 
3 households on the front row facing the road. 

 

Liudian Village 

刘店村 
K7+000 – 
K8+100 

9 m (L) &  
 6 m (R) 

40 households with 150 residents. 1-storey 
buildings many with the sides facing the road. 

 

Liuzhendian 

刘镇店 
K9+500 – 
K10+350 

3 m (L) &  
6 m (R) 

30 households with 120 residents. Mostly 
1-storey buildings some with sides facing the 
road. 

 



Road Name 
Sensitive 
Receptor 

Road 
Chainage 

Shortest 
Distance 

from Road 
Red Line 

Description Photo or Layout Map 

Shizhuang Village 

石庄村 
K14+200 – 
K14+800 

16 m (L) &  
11 m (R) 

20 households with 70 residents. 1-storey 
buildings including one village committee building. 

 

Erdaocha Village 

二道岔村 
K17+800 – 
K18+300 

46 m (R) 
15 households with 50 residents. Scattered 
1-storey buildings 

 

Cheng’ershan 
Village 

程儿 村 

K18+900 – 
K19+800 

3 m (L) 
4 households with 15 residents. 1-storey buildings 
with the sides facing the road. 

 
2. Yuanzhou 

District: 
Wanzhang–
Sanying Road 

Lijiacha Village 

李家岔村 
K4+100 – 
k4+780 

15 m (L&R) 6 households with 24 residents. 1-storey buildings 

 

Dongyuan Village 
#2 Team 

东源村二队 

K24+100 – 
K24+600 

14 m (L&R) 
20 households with 80 residents. 1-storey 
buildings facing the road. 

 

Dongyuan Primary 
School 

东源小学 
K24+710 15 m (R) 

70 students and 9 teachers. Teachers reside in 
school. Four 1-storey buildings arranged in 2 
rows. Shortest distance from 1st row of class 
rooms to road red line is 38 m. 

 

Dongyuan Village 
#4 Team 

东源村四队 

K26+200 – 
K26+760 

10 m (R) 
10 households with 40 residents. 1-storey 
buildings facing the road. 

 

Malu Mosque 

马路清真寺 
K31+250 10 m (R) 2 residents. Side of building facing the road. 

 

Malu Village 

马路村 
K30+420 – 
K31+500 

15 m (L&R) 
45 households with 180 residents. 1-storey 
buildings 

 



Road Name 
Sensitive 
Receptor 

Road 
Chainage 

Shortest 
Distance 

from Road 
Red Line 

Description Photo or Layout Map 

3. Xiji County: 
Jiangtai–
Xitan–
Pingfeng 
Road 

Xiji County Jiangtai 
Secondary School 

西 县将台中学 

K0+000 – 
K0+100 

42 m (R) 
800 students and teachers. No live-in. 4-storey 
building behind 2-storey shops in front of school 
sports ground. 

 

Jiangtai Village 
Central Health 
Clinic 

将台乡中心卫生

院 

K0+600 22 m (L) 
10 rooms with 16 beds. 3-storey building with 
out-patient and pharmacy departments facing the 
road.  

 

Mingtai Village 

明台村 
K1+250- 
K1+500 

3.5 m (L) & 
8 m (R) 

30 households with 140 residents. The road goes 
through the village. 1-storey buildings with some 
agricultural product processing enterprises. 

 

Maogou Village 

毛沟村 
K2+250 – 
K2+500 

2 m (R) 
20 households with 50 residents. Mostly 1-storey 
buildings parallel to the road, with an out-patient 
health clinic that is closed at night. 

 

Maojiagou Village 

毛家沟村 
K2+800 – 
K3+200 

15.5 m (L) 
120 households with 500 residents. Mostly 
1-storey buildings on foothill slope. 

 

Shencha Village 

深岔村 
K5+800 – 
K6+000 

7.5 m (L) 
120 households with 500 residents. 1-storey 
buildings on foothill slope, with 3 households by 
roadside. 

 

Heihugou Village 

黑虎沟村 
K9+440 – 
K10+000 

5.5 m (L) & 
8 m (R) 

35 households with 130 residents. Road passes 
through village. Mostly 1-storey buildings on 
foothill slope. 

 

Yaozhuang Village 

腰庄村 
K13+600 – 

K14+400 
97 m (R) 

20 households with 70 residents. 1-storey 
buildings on hillside slope. 

 

Xitan Village 
Central Primary 
School 

西滩乡中心小学 

K17+400 54.5 m (R) 
62 students and teachers. No live-in at night. 
1-storey building. 

 



Road Name 
Sensitive 
Receptor 

Road 
Chainage 

Shortest 
Distance 

from Road 
Red Line 

Description Photo or Layout Map 

Xitan Village 

西滩村 
K17+500 – 
K18+600 

2 m (L&R) 
30 households and 120 residents. 1-storey 
buildings mostly on the right. Buildings on the left 
are scattered. 

 

Hejiawan 

何家湾 
K22+400 – 
K23+500 

5.5 m (L&R) 
15 households with 70 residents. Scattered 
1-storey buildings. 

 

Gancha Primary 
School 

甘岔小学 
K24+500 3.5 m (R) 

61 students and teachers. The front faces the 
road with a 2-m high boundary wall. 1-storey 
building with classrooms about 30 m from road 
center line. 

 

Gancha Village 

甘岔村 
K24+500 – 
K25+400 

10.5 m (L) & 
3.5 m (R) 

25 households with 80 residents. Mostly 1-storey 
buildings. 

 

Xinzhuangzi 

新庄子 
K29+500 – 
K29+750 

6.5 m (L) &  
3.5 m (R) 

20 households with 70 residents.1-storey 
buildings mostly to the left side of road. 

 

Xingping Village 

坪村 
K30+450 – 
K30+600 

10.5 m (R) 
10 households with 40 residents. 1-storey 
buildings. 

 

Youai Village 

爱村 
K32+000 – 
K33+100 

3.5 m (L&R) 
30 households with 120 residents. Mostly 1-strey 
buildings parallel to the road. 

 

Yuwan Village 

玉弯村 
K33+900 – 
K34+400 

5.5 m (L) & 
10.5 m (R) 

60 households with 200 residents. 1-storey 
buildings mostly distributed to the left side of the 
road. 

 

Minhe Village 

民和村 
K41+650 – 
K41+800 

5.5 m (L&R) 
5 households with 10 residents. 1-storey 
buildings. 
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Hewa Village 

河洼村 
K49+650 – 
K49+950 

3.5 m (L) &  
7.5 m (R) 

6 households with 15 residents. 1-storey buildings 

 

Pingfeng Village 

平峰村 
K51+000 – 
K51+300 

101.5 m (L) 
10 households with 40 residents. 1-storey 
buildings. 

 

Xiji Pingfeng 
Secondary School 

西 平峰中学 
K51+450 21.5 m (L) 

Approximately 400 students and teachers. 
1-storey buildings. No live-in at night. 

 

Fujiawan 

伏家湾 
K65+500 – 
K65+800 

15.5 m (L) 
45 households with 160 residents. 1-storey 
buildings many with perimeter walls. 

 

Wangnao Village 

王垴村 
K67+100 – 
K68+010 

1.5 m (L&R) 
45 households with 160 residents. The road 
passes through the village. Scattered 1-storey 
buildings. Some have perimeter walls. 

 

Lijiazhuang 

李家庄 
K69+100 – 
K69+180 

23 m (R) 
10 households with 35 residents. 1-storey 
buildings. 

 

Luotuocha 

骆驼岔 
K70+000 – 
K70+400 

5.5 m (L) &  
1.5 m (R) 

30 households with 140 residents. Road passes 
through village. 1-storey buildings. 

 

Libao Primary 
School 

李堡小学 
K72+000 2 m (L) 

31 students and teachers. 2 rows of 1-storey 
buildings. No live-in at night. 

 

Libao Village 

李堡村 
K72+000 23 m (L) 

25 households with 90 residents. 1-storey 
buildings 
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4. Tongxin 
County: 
Wangtuan–
Yuwang Road 

Qianhong Village 

前红村 

K0+800 – 
K2+200 

12 m (L&R) 

96 households with 390 residents. The road 
passes through the village. 1-storey buildings. 

 

K3+400 – 
K4+200 

10 m (L&R) 

 

Mujiagou Mosque 

穆家沟清真寺 
K2+270 

9 m to 
boundary 

fence; 33 m 
to building 

No live-in at night. 

 

Qianhong Grand 
Mosque 

前红清真大寺 
K3+820 

23 m to 
boundary 

fence; 37 m 
to building 

No live-in at night. 

 

Humaqi Village 

胡麻旗村 
K6+000 – 
K6+500 

20 m (L&R) 
16 households with 70 residents. The road 
passes through the village. 1-storey buildings. 

 

Yangjiawan Village 

杨家湾村 
K15+400 – 
K15+900 

30 m (L&R) 
Most households have moved out, with 4 
households and 18 residents remaining. The road 
passes through the village. 1-storey buildings. 

 

Hujiawan Village 

虎家湾村 
K21+150 – 
K21+300 

16 m (R) 
15 households with 70 residents. Scattered 
1-storey buildings. 

 

Zhangjiawan 
Village 

张家湾村 

K29+150 – 
K29+850 

25 m (L&R) 
25 households with 110 residents. The road 
passes through the village. 1-storey buildings. 

 

Zhang’ershui 
Village 

张尔水村 

K30+300 – 
K30+600 

22 m (R) 
Most households have moved out, with 5 
households and 22 residents remaining. 1-storey 
buildings. 

 

Luzhouchuan 
Village 

川村 

K41+000 – 
K42+150 

8 m (L&R) 
Most households have moved out, with 6 
households and 28 residents remaining. The road 
passes through the village. 1-storey buildings. 
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Gongjiawan 

龚家湾 
K49+750 – 
K49+850 

11 m (L&R) 
Most households have moved out, with 4 
households and 18 residents remaining. The road 
passes through the village. 1-storey buildings. 

 

Qingyangquan 
Village 

青羊泉村 

K58+800 – 
K60+150 

38 m (L&R) 
18 households with 90 residents. The road 
passes through the village. 1-storey buildings. 

 

Shanghujiayuan 

胡家塬 
K61+150 – 
K61+500 

19 m (L) 
22 households with 100 residents. 1-storey 
buildings. 

 

Shangyuan 
Primary School 

塬小学 
K61+375 

9 m (L) to 
boundary 

wall; 59 m to 
1st row of 

classrooms  

Approximately 180 students and teachers 

 

Hujiayuan 

扈家塬 
K65+900 – 
K66+450 

180 m (L) 
48 households with 195 residents. 1-storey 
buildings. 

 

Nanguan Village 

南 村 
K67+410 7 m (L) 

260 households with 1100 residents. Buildings 
near the road are 1-storey. 

 
5. Pengyang 

County: 
Mengyuan 
Chunshucha–
Chengyang 
Yangping 
Road 

Baiyangzhuang 

白杨庄 
K4+100 – 
K4+300 

5 m (L&R) 
14 households with 68 residents. The road 
passes through the village. All buildings have 
boundary walls. 

 

Mengyuan Village 
Central School 

孟塬乡中心学校 
K4+520 5 m (R) 

260 students and 27 teachers, with overnight 
quarters for teachers. Classrooms are in a 
3-storey building with the side facing the road. 

 
Mengyuan Village 
Central 
Kindergarten 

孟塬乡中心幼儿

园 

K4+530 5 m (L) 
95 students and 9 teachers, with overnight 
quarters for teachers. 2 rows of 1-storey buildings 
with the sides facing the road. 

 

Mengyuan Village 
Health Clinic 

孟塬乡卫生院 
K4+700 15 m (R) 

14 village doctors and 13 employees. 2-storey 
building facing the road with 15 beds. Employees 
have overnight quarters. 
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Shuangshu Village 

树村 
K8+480 – 
K8+780 

5 m (L&R) 
6 households with 28 residents. The road passes 
through the village. Some buildings have 
boundary walls. 

 

Huaishuzhuang 

槐树庄 
K9+510 – 
K9+850 

15 m (L&R) 

17 households with 90 residents. The road 
passes through the village. Most houses with 
sides facing the road. All houses have boundary 
walls. 

 

Zhaoshanzhuang 

赵 桩 
K12+100 – 
K12+350 

18 m (L) &  
25 m (R) 

12 households with 61 residents. The road 
passes through the village. All houses have 
boundary walls. 

 

Caotan Village 

草滩村 
K12+500 – 
K13+900 

13 m (L) & 20 
m (R) 

122 households with 650 residents. The road 
passes through the village. Most houses have 
boundary walls and with sides facing the road. 

 

Ligouwan 

李沟湾 
K21+100 – 
K21+300 

40 m (L) &  
25 m (R) 

17 households with 80 residents. The road 
passes through the village. Most houses have 
boundary walls and with sides facing the road. 

 

Chenwan Beiyuan 
Village 

陈湾北源村 

K24+600 – 
K24+800 

30 m (R) 
5 households with 22 residents. Three rows of 
buildings with sides facing the road. 

 

Yangping Village 

杨坪村 
K30+400 30 m (R) 

15 households with 70 residents. One row of 
buildings with sides facing the road. 

 
6. Haiyuan 

County: 
Zhengqi–
Jiucai–Sikouzi 
Road 

Tangbao Village 

唐堡村 

K0+180 – 
K0+340 

18 m (L) &  
13 m (R) 

21 households with 90 residents. 1-storey 
buildings with sides facing the road. 

none 

K3+050 – 
K3+600 

13 m (L) & 8 
m (R) 

25 households with 120 residents. 1-storey 
buildings with sides facing the road. 

none 

Guluwan Village 

古路湾村 
K7+100 – 
K8+400 

8 m (L&R) 
32 households with 160 residents. 1-storey 
buildings with sides facing the road. 

none 

Lubiliang Village 

路壁梁村 
K12+800 – 
K14+000 

15 m (L) &  
28 m (R) 

33 households with 165 residents. 1-storey 
buildings with sides facing the road. 

none 

Matao Village 

马套村 
K18+000 – 
K19+000 

21 m (L) &  
17 m (R) 

27 households with 135 residents. 1-storey 
buildings with sides facing the road. 

none 

Matao Primary 
School 

马套小学 
100 m (L) 

Approximately 30 students and teachers. School 
has boundary wall with side of building facing the 
road. 

none 

Yuantao Village 

元套村 
K20+400 – 
K22+000 

8 m (L&R) 
26 households with 130 residents. 1-storey 
buildings with sides facing the road. 

none 

Houshang Village 

后埫村 
K23+750 – 
K24+500 

13 m (L) &  
28 m (R) 

25 households with 130 residents. 1-storey 
buildings with sides facing the road. 

none 
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7. Jingyuan 
County: 
Shatang 
(Huanghua 
County)–
Gaodian 
Road 

Shatang Village 

沙塘村 
K0+000 – 
K0+500 

20 m (L&R) 
70 households with 300 residents. Road passes 
through village with approximately 20 households 
on the front row facing the road. 

 

Nonglin Village 

农林村 
K12+800 – 
K12+900 

12 m (L&R) 
30 households with 100 residents. Road passes 
through village with approximately 7 households 
on the front row facing the road. 

 

Nonglin Primary 
School 

农林小学 
K12+850 40 m (L) 

Only 1 classroom with 6 students and 2 teachers. 
No live-in at night. 

 

Tuyao Village 

土窑村 

Branch 
K0+800 – 
K1+781 

20 m (L&R) 
150 households with 400 residents. Road passes 
through village. 

 
Note: L = left; R = right 
Source: EIRs for the rural trunk roads 

 
Table A2-2: Rural Feeder Roads 

Administrative Area Road Name Sensitive Receptor 

Yuanzhou District Hongzhuang – Daidian – Shahexian Road Hongzhuang 红庄 

Chengou 陈沟 

Dadian 大店 

Shahexian 沙河  

Guhu Road – Qiaowa – Miaotai Road Qiaowa 乔洼 

Miaotai 庙台 

Ligou –Xiaojiashengou Road Ligou Village里沟 

Yaomo 姚磨 

Xiaogou肖沟 

Ke Village – Feng Village Road Kezhuang 柯庄 

Fengzhuang 冯庄 

Licha – Dongjia Village Road Licha 李岔 

Caijiachuan #9 Group蔡家川九组 

Caichuan – Yangjiayaoxian Road Licha 李岔 

Caichuan Village Wa Group蔡川村庄洼组 

Xiji County Wangping – Lizhang Road Wangjiawan 王家湾 

Guanjia Village 官家村 

Wangping 王坪 

Lizhang Village 李章村 

Qianchuan 前川 

Houwan 后湾 

Gaowan 高湾 

Wangwan 王湾 

Tuwan 兔湾 

Liangnao 梁垴 

Xiazhuang 庄 



Administrative Area Road Name Sensitive Receptor 

Muwa 慕洼 

Guanwan 官湾 

Daying – Ya’erpo Road Dawanzu 大湾组 

Gaojiagou 高家沟 

Laohugou 老虎沟 

Daying Village 大营村 

Xiejiawan 谢家湾 

Ya’ertai 雅儿台 

Liuzu 六组 

Mawan – Caonao Road Caonao Village 曹垴村 

Mawan Village 马湾村 

Halagou Village 哈拉沟村 

Gaoxi Village 高西村 

Xianwan 碱湾 

Huitao 会套 

Shangzhuang 庄 

Bainao 白垴 

Gaodong 高东 

Tianhuagou 田花沟 

Bataijiao – Quancha Road Baoziwan 堡子湾 

Yapo 崖坡 

Yangping 杨坪 

Bataijiao 八台轿 

Quancha Village 权岔村 

Nantai 南台 

Sigoucha 四沟岔 

Xiawa  

Chamagou 岔马沟 

Baowan 堡湾 

Nanchuan – Lujiagou Road Nanchuan 南川 

Lujiagou 陆家沟 

Xi’nanmen 西南门 

Luzigou 芦子沟 

Tongxi County Tongfu Village – Shanghewan Village Road Tongfu Village 同富村 

Shanghewan 河湾 

Majiajing – Suocha Road Majiajing Village 马家井村 

Suojiacha Village 锁家岔村 

Qianjing 千井 

Tongyu Road – Lijiagangzi - Liushubaozi Road Nanguan Village 南 村 

Beiguan Village 北 村 

Liushubaozi Village 柳树堡子村 

Shatupo Village 沙土坡村 

Tufeng Village 土峰村 

Ligangzi Primary School 李 子小学 

Lijiagangzi 李家 子 

Wanglaoba 王涝坝 

Lulubaozi 辘辘堡子 

Tiangangzi 田 子 

Xiachen Road – Chen’er Village Road Chen’er Village 陈儿庄 

Ni’er Village 倪儿庄 

Mingchangcheng 明长城 

Erbudun 二步墩 

Sanbudun 步墩 

Pengyang County Caomiaoxinwa – Caochuan Road Caochuan Village 曹川村 



Administrative Area Road Name Sensitive Receptor 

Xinwa Village 新洼村 

Daxizhang 大西掌 

Dagouwa 大沟洼 

Shewa 佘洼 

Caichuan 蔡川 

Xinwa 新洼 

Xiachadiaocha – Qigeshan Road Diaocha 岔 

Lizhang 李掌 

Lianggeshan 两个  

Qigeshan 七个  

Haiyuan County Xi’an – Zhangwan Road Xianhe 小河 

Xi’an Town 西安镇 

Beiba 北坝 

Yuanhe 园河 

Liuwan 刘湾 

Zhangwan 张湾 

Xiangtong – Huitiaogou Road Xiangtong Village 相桐村 

Huitialgou 灰条沟 

Liuhe 刘河 

Hongjing 红井 

Jingyuan County Dongxia - Digou Road Pangdong 庞东 

Dongxia 东峡 

Digou 底沟 

Shidi 石底 

Longde County Zhangtian – Jinglin – Yangchuan Road Liangbao 梁堡 

Jinglin 景林 

Yanmiao 闫庙 

Zhangtian 张田 

Xueyang 薛阳 

Dingjia 丁家 

Shangqu 渠 

Yanggou 杨沟 

Songyuan 宋源 

Diwan 地湾 
Source: EITs, FSRs, construction scheme reports and PMO data for the rural feeder roads 
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