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I. EXECUTIVE SUMMARY 

A. Introduction 

1. This Consolidated Environmental Impact Assessment (CEIA) was prepared for the 
proposed Gansu Tianshui Urban Infrastructure Development Project (the Project) in Gansu 
Province of the People’s Republic of China (PRC).1  

2. The project aims to promote balanced and environmentally sustainable urbanization, 
and to improve living conditions in Tianshui, a second-tier city in the PRC’s Gansu Province. 
It will also support the restructuring and expansion of the Qinzhou district-heating network; 
the construction of urban roads and bridges, and related services, including improved flood 
control; and improved urban management capacity. 

3. Gansu Province has the PRC's second lowest gross domestic product per capita—
Tianshui municipality’s 3.6 million inhabitants include 640,000 urban-dwellers in Qinzhou 
and Maiji districts with an estimated urban poverty rate of 13.5% (2009). Development 
barriers include poor infrastructure and Gansu's remote inland location. Transport links are 
being improved through expressway and rail construction, and in July 2009 the State 
Council approved the establishment of the Guanzhong-Tianshui Economic Zone (GTEZ). 
By 2020, the GTEZ is intended to become the northwest PRC's economic backbone. 
Specific objectives are to promote economic reform, create an open economic zone, and 
improve transport for all, thereby attracting greater investments. Tianshui’s urban population 
is expected to increase significantly as rural migrants seize the economic opportunities 
proffered by the GTEZ. The combined influx of industries and migrants will place 
considerable pressure on Tianshui’s infrastructure. 

4. Significant efforts have already been made to position Tianshui as an economically 
developed, environmentally friendly, and livable city. But Tianshui still faces serious urban 
development challenges including poor district-heating services, poor air quality, seasonal 
flooding, and inadequate urban transport infrastructure. Left unaddressed, these challenges 
will reduce potential benefits from the GTEZ, both for Tianshui and for northwest PRC. 

5. The project will support the provision of reliable, good-quality infrastructure and 
municipal services in Tianshui. The project is designed to (i) implement district heating 
infrastructure and urban transport improvements and to achieve the environmental 
objectives of  city master plans and the Eleventh Five-Year-Plan; (ii) reduce air pollution and 
contribute to global climate change control; (iii) reduce the City’s flood vulnerability; (iv) 
make road travel more convenient, safer, faster, and less encumbered by traffic for road 
users including pedestrians, bicyclists, and drivers; and (v) catalyze economic growth in 
Tianshui to improve the poor’s  income and well-being.  

6. Project components. The project includes four components/outputs:  

(i) Qinzhou district heating network (component A)—upgrading of Qinzhou 
district's central heating network by decommissioning 199 outdated coal-fired 
boilers, building a 33.7 km primary heat transmission network, constructing 
78 heat-exchange stations, and increasing district-heating coverage by 11 
million m2; 

(ii) Chengji road and flood control facilities (component B)—constructing the 12 
km Chengji road and flood control embankment along the Xi river’s north 

                                                           
1
 The project was prepared through preparatory technical assistance (PPTA) 7344-PRC: Gansu Tianshui Urban 

Infrastructure Development Project. 
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bank, including two large bridges, with related public transportation facilities; 
(iii) Tianshui urban transport improvements (component C)—improving urban 

roads and related services especially for public transport and non-motorized 
transport (NMT) by constructing four new roads with a total length of 4.9 km, 
rehabilitating one road with a total length of 2.0 km, constructing three 
bridges, and developing related services, including drainage pipelines and 
sewers, energy-saving lighting, public green areas, and road-safety features; 
and 

(iv) capacity development and institutional strengthening (component D)— 
providing support in two areas (a) to TPMO and implementing agencies to 
ensure efficient and effective project implementation in compliance with ADB 
requirements; and (b) an urban transport capacity development program 
including holistic urban road design and road safety audit, people-centric 
urban transport planning, road network management and maintenance, and 
related training.  

7. District heating. Tianshui is suffering from a district heating supply shortage. By the 
end of 2009, the total district heating service areas in urban districts reached 3.74 million m2, 
with a coverage ratio of 23%. The existing heat supply for residents mainly consists of 199 
small inefficient polluting heating-only boilers and thousands of family heating stoves. 
According to the domestic Environmental Impact Assessment (EIA) report, about 77% of 
urban residents still rely on highly polluting family stoves and small coal-fired boilers for their 
heating needs. Due to the fact that many existing small boilers with an efficiency of only 45-
55% are operated during heating seasons, about half of the energy is wasted during heating. 
In addition, most small boiler houses are equipped with lower stacks, unqualified dust 
precipitators, aged and defective devices, and without any de-sulfurization facilities. The 
excessive amount of pollutant emissions, i.e. total suspended particle (TSP), particulate 
matter smaller than 10 micrometers (PM10), sulfur dioxide (SO2), and nitrogen oxide (NOx), 
e from the small boilers result in serious air pollution during winter. However, the Tianshui 
Municipal Government (TMG) places high priority  in improving the coverage and efficiency 
of district heating services in the city for the purpose of energy saving and greenhouse gas 
emission reduction.  

8. The Huaneng Gansu Energy Development Co. Ltd will construct a combined heat 
and power (CHP) plant 10 kilometers (km) to the north of Tianshui. The CHP plant will be 
the heat source for the district heating network component, and has been defined as a 
project associated facility, together with the water transmission pipelines. 2  The China 
Huaneng Group intends recycling Tianshui’s wastewater, which will then be piped into the 
CHP. Recycled water will be used for cooling purposes while the hot water will be piped 
back to Qinzhou district where it will be used for district heating during winter. With project 
support, TMG intends to commission new distribution capacity, close 199 coal-fired boilers, 
and restructure the heating sector to improve energy efficiency, operational effectiveness, 
and service quality, with potential private sector participation in providing district-heating 
services. The reduction of single-family stoves as point sources for indoor and outdoor air 
pollution will have a significant impact on the residents’ health and well-being, especially of 
the poor. Water and soil pollution will indirectly improve as a result of the reduction of TSP, 
PM10, SO2, NOx, and other harmful compounds that contribute to acid rain, low crop 
production, and water pollution. Proposed heating reforms are intended to substantially 
increase district-heating coverage, reduce annual coal use by 252,000 tons, reduce annual 
greenhouse gas emissions by 428,000 tons, and reduce emissions of SO2, NOx and flue 

                                                           
2
  The CHP-Tianshui hotwater pipeline meets the associated facility definition, as its ―viability and existence 

depend exclusively on the project and whose goods or services are essential for successful operation of the 
project.‖ (ADB. 2009. Safeguards Policy Statement. Manila. Appendix 1, para. 6.). Conversely, neither the 
CHP nor the Tianshui-CHP recycled water pipeline meet this definition, but were deemed associated facilities 
given their significance to the project. 
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gas  by 4,160t/a, 2,560t/a and 15,900t/a, respectively. 

9. Flood control. In addition to air pollution challenges, the Xi and Wei rivers converge 
in Tianshui and are prone to seasonal flooding, which has resulted in substantial loss of life 
and property damage. The proposed Chengji Road will also build a 12 km flood control 
embankment along the Xi River’s north bank. Upon completion, the new river embankment 
will be linked to the existing embankment in Qinzhou and Maiji to form a complete flood 
control system on both sides of the Xi and Wei rivers so that all urban areas in Tianshui will 
be protected from floods (100-year flood protection). The incidence of seasonal flooding 
along the Chengji road flood embankment is expected to fall from an annual probability of 
10% down to as low as 1%.  

10. Urban transportation. Tianshui's urban population is growing at an average annual 
rate of 4.2%. Inadequate facilities for public transport and NMT, poor traffic management, 
and traffic safety exacerbate the impacts of slow urban road development. The proposed 
road components will help the city establish an efficient, safe, and sustainable urban 
transport system including facilities for public transportation, pedestrian crossings, traffic 
management and landscaping, which will benefit the local economy and local residents. The 
project will improve the urban road system to provide better access to the newly completed 
regional highway system around the city. Several regional highways have been completed 
or are under construction around Tianshui City. Tianding Expressway, which is under 
construction, will provide a direct expressway connection to Dingxi and Lanzhou in the 
northwest. The proposed Chiyu Road will connect to the Tianding Expressway at the 
western end of Tianshui. The recently completed Tianbao Expressway connects Tianshui 
with Baoji, as well as Xi’an in the east. National Route G310, which enters Maiji District at 
the eastern most end of the city, provides a link to Lianyungang, a sea port city in Shandong 
Province. The proposed Shetang Wei River Bridge subcomponent will directly link the 
existing Shetang Economic Development Zone to route G310. The component will also 
contribute to vehicle emission reduction, better ambient air quality through more efficient 
motor vehicle operation, and shorter travel time. It is estimated that the total gasoline saving 
in 20 years (2015-2034) will be about 746.62 million liters with an average annual gasoline 
saving of 37.33 million liters, which will result in about 85,859 tons of greenhouse gas 
(carbon dioxide (CO2) equivalent) reduction annually.  

11. Transport planning and management. In addition to direct road and bridge 
infrastructure investments, the project is intended to improve transport services for all and 
boost institutional capacity to implement investments and enhance stakeholder coordination. 
The proposed holistic road design and road safety audit, urban transport planning system, 
and management and maintenance will support improvements in inclusive, safety, traffic 
and parking control, driving behavior, and enforcement. This will enhance the city’s 
transport system efficiency and safety. Taken together, these measures will support 
Tianshui municipality’s ability to improve livability and fully partake in the benefits of GTEZ, 
while coping with increased industry and an enhanced population. 

B. Environmental Due Diligence 

12. Two domestic EIA Reports (one for component A and another for component B and 
C) were prepared based on applicable PRC environmental laws, regulations, and standards 
and were approved by the Tianshui Environment Protection Bureau (TEPB) on  1 and 28 
July 2010, respectively.  A Soil Erosion Protection Plan (SEPP) for the Chengji Road and 
Flood Control Component was approved by the Tianshui Water Resource Bureau (TWRB) 
in August 2009. The ADB Safeguard Policy Statement (2009) requires the application of 
international best practice to pollution prevention and abatement. Accordingly, this CEIA 
compared critical PRC standards with the World Bank’s Environmental, Health, and Safety 
Guidelines to provide an international good practice context. 

app:ds:carbon
app:ds:dioxide
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13. The project is consistent with the PRC’s Eleventh Five-Year Plan 2006-2010, which 
identifies second-tier city development as a means to provide higher living standards to 
rural migrants without exacerbating infrastructure fatigue and other problems afflicting large 
cities. The project components comprise part of the 2020 Tianshui City Master Plan 
approved by the Gansu Provincial Government in July 2009, and TMG investment 
programs. The project is also aligned with ADB's country partnership strategy (CPS) for the 
PRC,3 which identifies urban infrastructure development as one of the priority investment 
sectors, and conforms to ADB’s Water Policy, 4  which encourages water conservation, 
including wastewater reuse. It is consistent with ADB’s urban sector strategy and the PRC's 
urbanization strategy which support rural-urban integration, infrastructure investments in 
settlements that are dynamic growth engines and sources of social services, and economic 
growth rebalancing. It also supports ADB’s Climate Change Program,5 through reduced 
greenhouse gas emissions from coal-fired heating boilers and reduced vehicle emissions 
per trip. ADB’s Sustainable Transport Initiative 6  will inform the design of urban road 
components and related institutional and capacity development assistance, for instance 
through improved public transport and NMT.  

14. This CEIA was prepared based on (i) the PRC EIA Report for Component A; (ii) the 
EIA Report for Component B and C;7 (iii) the Feasibility Study Report (FSR) for Component 
A; (iv) the FSR for Components B and C;8 (v) the SEPP for Chengji Road Construction;9 (vi) 
the draft FSR for the Huaneng Tianshui CHP Plant;10 (vii) the draft EIA Report for the CHP 
Plant;11 (viii) the draft FSR for the CHP Heat Transmission Tunnel and Pipeline (from the 
CHP to the Relay Pumping Station in the urban area) ;12 and ix) the draft EIA Report for the 
CHP Heat Transmission Tunnel and Pipeline. 13  These reports were all prepared in 
accordance with the relevant laws, standards, and regulations of the PRC. This CEIA also 
includes the contents of the ADB-financed PPTA Consultant’s Draft Final Report. 

15. Environmental impacts. Three levels of environmental impact—direct, induced, 
and cumulative—were assessed in the PRC EIA reports and the CEIA. The reports contain 
detailed information about the environment, ecology, and socioeconomic conditions in the 
City; the environmental impacts of the project on soil, surface water, noise, flora, fauna, 
cultural heritage, health and safety, and social economy during design, construction, and 
operation; and the corresponding mitigation measures. The reports also incorporate 
comprehensive environmental management plans (EMP), which are essential legal 
documents to ensure implementation of mitigation measures for protecting the environment 
of the project area.  

16. The Municipal Cultural Relic Bureau and the Management Office of Historic City 
confirmed that the project alignments of roads, bridges and district heating pipelines will not 
affect cultural relics and historic sites. The construction activities have the potential to 
disturb unknown underground cultural relics, although none have been identified yet. 
Special attention will be paid and strict procedures will be followed so that the underground 
cultural sites can be identified and protected if they are discovered during construction, 

                                                           
3
  ADB. 2008. Country Partnership Strategy (2008–2010): People’s Republic of China. Manila. 

4
  ADB. 2001. Water for All: The Water Policy of the Asian Development Bank. Manila. 

5
  ADB. 2008. ADB’s Climate Change Program. Manila. 

6
  ADB. 2010. Sustainable Transport Initiative: Operational Plan. Manila. 

7
 The two PRC EIA Reports for the district heating and UTFC components were prepared by the Environmental 

Assessment Research Center of Lanzhou University. 
8
 The two PRC FSRs were prepared by Lanzhou Urban Architecture Design Institute. 

9
 The SEPP was prepared by Gansu Lvhua Ecology Engineering Consulting Co. 

10
 The author is Central-South China Power Design Institute. 

11
 The author is Beijing Jiahelvzhou Environmental Technology Co. 

12
 The author is North West Municipal Engineering Design & Research Institute. 

13
 Author is Gansu Provincial Environmental Science Research Institute. 
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which has been emphasized in the CEIA and the EMP. 

17.  The city is located in the transition zone of the Longdong Loess Plateau and the 
Longnan Mountains with geological features such as hills and valley terraces, so that 
uneven settlements sometimes occur due to widely distributed collapsible loess. 
Furthermore, there are 15 potential landslide sites, 14 collapse points, and 1 mud-rock flow 
clough 14  in the municipality; therefore, detailed mitigation measures and construction 
methods against soil erosion and other geologic hazards have been proposed. 

18. Public consultation and grievance redress mechanism (GRM). Three rounds of 
public consultations conducted during the PPTA indicated that the majority of the affected 
people had a positive attitude toward the project and believed it would benefit the local 
economy, the quality of life, and the local environment. A GRM has been established to deal 
with public complaints related to project activities during project implementation and 
operation. 

19.  Health and safety, and emergency response. The project activities’ potential 
impacts on community and occupational health and safety were analyzed, and 
corresponding mitigation measures have been proposed in both the EIAs and the CEIA. An 
emergency response mechanism to deal with dangerous or hazardous material spills due to 
traffic accidents has been established, and a trained emergency response team will be set 
up before project implementation.  

20. Main environmental risks. The main project risks include (i) low institutional 
capacity for environmental management and the possibility that the TPMO, implementing 
agencies, and operations and maintenance (O&M) organizations will fail to monitor the 
environmental impact and implement the EMP during the construction and operation of the 
project; (ii) delay in building  project associated facilities, i.e. the CHP and the heat 
transmission pipeline to the relay pump station; 15  (iii) unplanned borrow pit and spoil 
disposal of road components, which could result in unacceptable environmental impacts, 
especially in relation with the large amounts of earthwork for the Chengji road and flood 
control component; (iv) the inadequate disposal of deconstruction waste, especially related 
to the deconstruction of household heating stoves with potential presence of asbestos, and 
the pedestrian bridge; (v) grievances related to economic displacement; and (vi) 
occupational and community health and safety. Assurances addressing the risks identified 
will be incorporated in the loan documentation as loan covenants to ensure that the 
measures are implemented fully and on schedule. These assurances are listed in Chapter 
XI. 

C. Conclusion  

21. The CEIA concludes that the project will have substantial environmental and socio-
economic benefits. To ensure successful and environmental friendly implementation of the 
project, the EMP covers all the relevant aspects such as institutional arrangements for 
environmental management and supervision, inspection and audit, and environmental 
monitoring, reporting, and training. As long as the mitigation measures defined in the EIAs, 
the EMP, and the SEPP are faithfully implemented, all adverse environmental impacts 
associated with the project will be prevented, eliminated, or minimized to an environmentally 
acceptable level.  

 

 

                                                           
14

 Source: the EIA reports and the SEPP. 
15

 See footnote 2. 
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II. POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK 

22. An EIA management procedure has been established in the PRC for over 20 years.  
Domestic EIA studies are undertaken within the PRC national and local legal and 
institutional framework, which includes (i) PRC Law on Environmental Protection (1989); (ii) 
PRC Law on Water and Soil Conservation (1991); (iii) State Council’s Regulation on 
Environmental Protection of Capital Construction Projects (1998); (iv) Technical Guideline 
on EIA (2003), which indicates the requirements, methods and contents of EIA reports; (v) 
Guideline on EIA Review and Approval Procedure for Construction Projects (2006); and (vi) 
Notice on Enhancing Management on EIA of the Construction Project Loaned by 
International Finance Organizations (No. 324, Ministry of Environment Protection, 1993). 
Other applicable laws, regulations, and standards along with applicable provincial and local 
ordinances are listed in Appendix III. 

A. Administrative Framework 

23. Article 16 of the PRC Law on Environmental Impact Assessment (2003) stipulates 
that an EIA document is required for any capital construction project producing significant 
environmental impacts, so as to provide a comprehensive assessment of these potential 
environmental impacts. On 2 September 2008, the Ministry of Environment Protection (MEP) 
released the Management Guideline on EIA Categories of Construction Projects, which 
came into effect on 1 October 2008, and which classifies projects into three categories: 
 

(i) category A: Projects with significant adverse environmental impacts, for 
which an EIA report is required; 

(ii) category B: Projects with adverse environmental impacts which are of a 
lesser degree and/or significance than those of Category A, for which a 
tabular EIA report is required; and 

(iii) category C: Projects unlikely to have adverse environmental impacts, for 
which a registration form of EIA is required. 

24. Under the law, the EIA report and the tabular EIA report for category A and B are 
similar to ADB’s EIA and Initial Environment Evaluation (IEE), respectively. The registration 
form of an EIA is equivalent to an ADB category C project. The guideline is an amendment 
to the Management Guideline of Environmental Protection Categories of Construction 
Projects (2002). The new guideline provides detailed classifications of EIAs into 23 general 
categories and 198 subcategories based on the project’s nature (e.g., water resources 
development, agriculture, energy, waste management, etc.), scale, and environmental 
sensitivity (e.g., protected nature reserves and cultural heritage sites). In accordance with 
the guideline, the proposed project has been classified into the subcategories of social and 
regional development and transportation development. 

25. MEP’s Guideline on Jurisdictional Division of Review and Approval of EIAs for 
Construction Projects (2003) provides two prescribed lists of projects for which EIAs must 
be reviewed and approved. The guideline was amended in 2009 to include a list of 
construction projects for which EIAs require MEP review and approval, and a list of projects 
for which EIAs will be delegated to the Gansu Environment Protection Bureau (GEPB). 
TEPB was authorized in April 2010 by the GEPB to be fully responsible for the EIA approval 
of the three components of this proposed project. 

26. The Environmental Assessment Research Center of Lanzhou University, a certified 
EIA institute, conducted the EIA studies, prepared the EIA reports, and has obtained the 
approval document from TEPB for their reports. 
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B. Applicable ADB’s Policies, Regulation, and Requirements 

27. The major applicable ADB policies, regulations, requirements and procedures for the 
EIA are (i) applicable sections of the Environmental Assessment Guidelines of ADB (2003); 
and (ii) the Safeguard Policy Statement (2009). The Safeguard Policy Statement provides 
the basis for this CEIA. With respect to the environment, these policies are underpinned by 
the ADB Operations Manual, Bank Policy (OM F1, 2010). The policy promotes international 
good practice as reflected in internationally recognized standards such as the World Bank 
Group’s Environmental, Health, and Safety Guidelines (the EHS Guidelines).16 

28. The use of local standards warrants discussion. The PRC domestic EIAs were 
prepared initially for the PRC approval processes and are therefore required to use PRC 
standards for water, air, and noise quality. The ADB Safeguard Policy Statement (2009) 
promotes the use of country safeguard systems; however, the application of country 
safeguard systems requires an equivalence and acceptability assessment followed by an 
ADB Board approval. Accordingly, in order to follow the spirit of this policy, this consolidated 
EIA compares critical PRC impact standards (emissions from subcomponents) with EHS 
Guidelines to provide an international good practice context.  

29. All projects funded by ADB must comply with the Safeguard Policy Statement (2009). 
The purpose of the Safeguard Policy Statement (2009) is to establish an environmental 
review process to ensure that projects undertaken as part of programs funded under ADB 
loans are environmentally sound, are designed to operate in compliance with applicable 
regulatory requirements, and are not likely to cause significant environmental, health, or 
safety hazards. 

30. The ADB Safeguard Policy Statement (2009) requires a number of additional 
considerations, including (i) project risks and respective mitigation measures and project 
assurances; (ii) project level GRM including documentation in the EMP; (iii) definition of the 
project area of influence; (iv) physical cultural resources damage prevention analysis; (v) 
climate change mitigation and adaptation; (vi) occupational and community health and 
safety requirements (including emergency preparedness and response); (vii) economic 
displacement that is not part of land acquisition; (viii) biodiversity conservation and natural 
resources management requirements; (ix) provision of sufficient justification if local 
standards are used; (x) ensuring adequate consultation and participation; and (xi) ensuring 
that the EMP includes an implementation schedule and (measurable) performance 
indicators. These requirements, which are usually not covered in PRC EIAs, have been 
considered in the development of the domestic EIA reports to the EIA institutes’ best 
knowledge and capacity. All Safeguard Policy Statement requirements are covered in this 
CEIA. 

                                                           
16 New Version of the “World Bank Group Environmental, Health, and Safety Guidelines”, April 30, 2007, 

Washington, USA. http://www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines 
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III. DESCRIPTION OF THE PROJECT 

A. Justification and Rationale 

1. Tianshui’s Development Needs Addressed by the Project 

31. Urban expansion. By 2008, the total urban population in the two urban districts of 
Qinzhou and Maiji was 640,000, and is expected to become 800,000 by 2020. For the entire 
municipality, including the two urban districts (Qinzhou and Maiji) and the other five 
surrounding counties, the total population will reach 3.8 million, of which about 40% will be 
urbanized before 2020.17 Upgrading existing urban infrastructure and developing new urban 
areas are top priorities for the TMG. Due to the geographical constraints of Qinzhou and 
Maiji districts, existing urban areas are overcrowded and lack room for expansion because 
of the presence of mountains in the urban areas’ southern and northern portion. New urban 
areas need to be developed as proposed in the City’s Master Plan. The proposed project 
will assist the TMG in developing new urban areas between the two districts in addition to 
the area in the south of Maiji downtown area by providing urban roads, bridge, flood control 
embankments, district heating system, and other basic urban infrastructure, such as public 
transportation, parking, pedestrian facilities, and traffic management facilities.. The project is 
in compliance with the City Master Plan for urbanization (2011-2020). 

32. Poverty reduction. In 2008, the percentage of urban poor population in Qinzhou 
and Maiji districts was 20% and 12%, respectively. The percentage is relatively high in 
comparison to other cities in the PRC’s western region. The project will contribute to local 
economic development, resulting in job opportunities for city residents including the poor. It 
is estimated that about 1,450 jobs will be created annually during project construction, and 
138 fulltime job positions will be created during project operation. The poor will equally 
benefit with the rest of the population with improved public facilities that lead to better living 
environments and sufficient access to public services.   

33. Flood control. The Xi and Wei rivers run through the urban area of Qinzhou and 
Maiji districts. The rivers reach critical levels during severe summer storms and become 
small streams during the rest of the year. Due to long-time sediment accumulation in the 
river channel, the riverbed is higher than the ground of the adjacent urban areas at some 
parts of the river, and floods may cause significant property damage and loss of life during 
storms.18 For the last two decades, TMG has committed to build flood control embankments 
along these two rivers in the downtown area. Currently, most of the Tianshui downtown 
areas are protected by riverbank embankments, except for the section between Qinzhou 
and Maiji at the north bank of the Xi River. This missing link not only results in high 
vulnerability to flooding in the area north of the Xi River, but also threatens downstream 
areas. The proposed project will build 12 km of missing river embankment along the north 
bank of the Xi River to complete the flood control embankment system of the City. 

34. Comprehensive urban road network. The city’s urban road network is developed 
in two current downtown areas in Qinzhou and Maiji districts, especially the roads 
connecting the two districts as well as in urban fringes. Many planned roads indicated in the 
City’s Master Plan are not yet built. The proposed project will help TMG to upgrade and 
complete the current urban road network.  

 

                                                           
17

 Source: City’s Master Plan. 
18

 A flood with a peak flow of 588 m
3
/s appeared in a tributary of the Xi River in 1965. 1.27 million m

2
 urban area 

were submerged and 200 people were drowned, 6,000 buildings and houses were destroyed and 3,000 
people lost their homes.  

 



9 

 

35. Improve connectivity between Qinzhou and Maiji districts. The Xi River and the 
Wei River divide the urban areas of the two districts. The river crossings are essential for 
the urban residents’ daily life and business activities. At some locations along the Xi River, 
local communities have built their own river crossings with substandard bridges, some of 
which have been washed out during severe storms, and the remaining bridges could be 
washed away easily during storms because of the low bridge profiles and substandard 
design and construction. The project will build 5 bridges across the Xi and Wei Rivers to 
provide much needed access and will provide more river crossings in accordance with the 
City’s Master Plan. During the survey in the urban area conducted for the project, the 
residents expressed strong support for building new bridges that cross the rivers.  

36. Connection to regional highway system. Three regional highways have been 
completed or are under construction around the city. The Tianshui-Dingxi Expressway 
currently under construction will provide a direct expressway connection to Dingxi City and 
Lanzhou City in the west. The proposed Chiyu Road subcomponent will connect with the 
expressway at the western end of Tianshui. The recently completed Tianshui-Baoji 
Expressway connects Tianshui with Baoji City as well as Xi’an City in the east. The National 
Highway G310, which enters Maiji District at the eastern end of the city, provides a link to 
Lianyungang, a sea port city in Jiangsu Province. The proposed subcomponent of Shetang 
Wei River Bridge will directly link the existing Shetang Economic Development Zone to the 
National Highway G310. 

37. Promotion of public transportation and NMT. Tianshui is a medium size city in 
the PRC’s less developed area; walking, bicycling, and taking public buses are the main 
travel modes for most urban residents. Based on the latest survey on travel modes of urban 
residents in the city, about 40% walk, 22% use bicycles, 25% use buses, and only 13% 
drive to work.19 Experience around the world indicates that construction of urban roads for 
motorized transport will not effectively reduce traffic congestion and will not solve all urban 
transport problems. To develop a balanced urban transport system to integrate motorized 
traffic, public transport service, bicycles and pedestrians shall be the goal of urban transport 
development. The proposed project emphasizes the importance of developing the public 
transport system and encouraging the use of NMT, and has included public transport 
services and the consideration of bicycles as an integral part of the project.  

38. Promoting regional economic and tourism development. TMG is committed to 
developing the local economy to increase its competitiveness. To further promote regional 
cooperation and development, the Shaanxi and Gansu provincial governments have jointly 
developed the Guanzhong-Tianshui Economic Development Zone (GTEZ), which the State 
Council endorsed in 2009. Tianshui is located at the GTEZ’s western end to serve as a 
gateway to Gansu, Ningxia, Qinghai, and Xingjian which lie further west. The GTEZ’s 
establishment has brought many opportunities and challenges for Tianshui. The city is in 
urgent need to improve its living condition, upgrade its urban infrastructure including roads, 
bridges heating services. The proposed project is an important step for TMG to achieve its 
development goals and urban needs. The tourism industry is a major revenue-generating 
business for Tianshui. The project will improve the city’s urban infrastructure and living 
conditions, which will assist in further tourism development for Tianshui. 

39. Earthquake damage rehabilitation and geo-hazard resilience. The 2008 
Wenchuan earthquake in Sichuan Province caused considerable damage to Tianshui’s 
urban infrastructure. The proposed project will replace the damaged Nangouhe Bridge as 
part of the city’s earthquake recovery efforts. The project sub-components will also serve as 
escape routes and rescue and rebuilding entries in case of natural disasters and seismic 
events. All new infrastructures will be built in accordance with comprehensive geological 
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 Traffic survey conduct by local traffic management Authority during PPTA. 
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studies on the basis of appropriate routing and being safe and earthquake-proof. Measures 
such as slope protection and erosion control were defined and will be further specified in the 
detailed project design. Building standards to withstand seismic events for bridge and road 
structures will be strictly enforced. 

40. Improvement of traffic management. Currently, TMG does not have effective and 
systematic management tools in urban management such as urban road network planning, 
parking management, pedestrian and bicycle traffic management system, urban road and 
infrastructure management and maintenance system, and traffic control. The proposed 
project will help the city introduce effective management concepts, establish fundamental 
management system, develop management procedures, set up and strengthen institutions 
to implement and operate  management systems, and improve the overall management 
capacity of the TMG.  

41. Improvement of the district heating system. Tianshui is located in the PRC’s 
northwest where it endures a relatively long cold winter. The winter heating months last from 
November until March of the following year. Heating is a basic necessity for residents. 
Currently, the urban heating supply is being provided by multiple types of heating sources, 
including large-size coal-fired boilers (23% of the total heating area), 199 small coal-fired 
boilers (61%), and thousands of family-heating stoves (16%)20. The small boilers are old 
and inefficient, and lack of dust removal and flue gas cleanup equipment, result in high 
annual maintenance costs and severe air pollution. The proliferation of small boilers and 
family stoves is responsible for large numbers of scattered polluting sources in the form of 
slag piles and air emission chimneys. Thousands of family heating stoves also create indoor 
air pollution that contributes to respiratory disease caused by the inhalation of coal dust and 
smoke. Based on the air pollution monitoring data in 2009, the average air pollution index in 
the city is 84, categorized as good air quality in the eight-month non-heating season. 
However, during the heating season from November to March, t air pollution indexes jump 
to a range of 105 to 13721. The detailed monitoring data is listed in Chapter IV.  

42. The proposed heating component will introduce a district heating system using a 
heat source from a CHP which will enable the decommissioning of low-efficiency and high-
polluting small boilers. The implementation of the heating component will improve air quality 
in urban areas during the heating season, and save energy due to the decommissioning of 
small boilers.  

2. Climate Change Mitigation and Adaptation 

43. Rapid industrialization and urbanization have made the PRC the world’s second-
largest emitter of greenhouse gases (GHG). The MEP in January 2008 revised the criteria 
for ―ecologically sound‖ provinces, cities, and counties to balance environmental protection 
objectives with economic growth goals. This emphasis on environmental sustainability in 
urban economic development, including the use of sustainable development indicators to 
assess local governments and officials, is an ongoing trend in government policy. The 
Chinese Public’s Environment and Inhabitant Livelihood Index 2007, released by the PRC 
Environmental Culture Promotion Association in January 2008, shows general 
dissatisfaction among PRC citizens with the degree of air pollution, with 26% saying they 
are very concerned with air quality. The Government intends to manage natural resources 
and mitigate climate change in ways that will relieve the negative impact of rapid economic 
growth. 

 

                                                           
20

 Data Source: The survey during the PPTA. 
21

 Source: PRC EIA Report.  
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44. The Bali Action Plan 22  identifies Nationally Appropriate Mitigation Actions for 
developing countries to support sustainable development and effective implementation of 
the Convention.23 They should be supported and enabled by technology, financing, and 
capacity-building. In expanding this discussion, the Bellagio Declaration Discussion Paper 
on Transport notes that ―sectoral targets would need to be based on an urban context.‖24  

3. Contribution to Reduction of GHG Emission 

45. The project supports the PRC’s climate change initiatives to reduce GHG emissions, 
and will bring direct contribution to global climate change. Because the energy structure in 
the PRC is coal-dominated (68.9% in 2005 based on consumption, compared with the world 
average of 27.8%), the CO2 emission intensity of energy consumption is relatively high. Any 
reduction in use of coal will reduce CO2 and other GHG emissions. By supplying district 
heating from the highly efficient and environmental friendly CHP plant and replacing 199 
small boilers and thousands of family heating stoves, the district heating network 
Component will reduce coal consumption by 252,200 tons/annum (t/a), resulting in CO2 
emissions reductions of 427,800t/a; and will reduce emissions of SO2, NOx and flue gas by 
4,160t/a, 2,560t/a and 15,900t/a, respectively (Chapter VI). 

46.  The road and bridge components will contribute to climate change abatement 
objectives. The components have the potential to reduce GHG emissions through the 
implementation of the following initiatives: (i) promote increased energy efficiency through 
higher-quality road surfaces, grades and curve radii, road network connectivity, and reduced 
travel time. It is estimated that total gasoline savings in 20 years (2015-2034) will be about 
746.62 million liters, with an average annual gasoline saving of 37.33 million liters, which 
will result in about 85,859 tons of GHG reduction annually (Chapter VI); (ii) promote public 
transportation (a low carbon transportation mode); and (iii) PRC programs on vehicle 
emissions, clean fuel regulations, and public transport priority policy will maximize the 
benefits. 

4. Adaptation to Future Climate Change Effects  

47. The project generally conforms to the principles of the Bellagio Declaration on 
transportation and climate change, which recommends that adaptation strategies, at a 
minimum, contain the following aspects: (i) a long-term perspective (building climate-
resilient infrastructure); (ii) requirements for fixing and adapting what already exists (such as 
road rehabilitation,  completion  and  maintenance  of flood control river embankment), and 
(iii) recognition of the need to respond to climate emergencies (an emergency preparedness 
approach). 

48. The contributory elements for the planning of road and bridge subcomponents that 
strengthen adaptation include: (i) roads and bridges with a design standard against a 100-
year flood; and (ii) during the feasibility study phase, consider the issue of potential 
excessive rainstorm impacts, which included the design specifications for water permeable 
sidewalk bricks, large area of water permeable roadside green space and high-capacity 
drainage pipeline and culverts. At the same time, soil erosion and potential geological 
hazard impacts were top priorities in road alignments and pipeline route.  

 

                                                           
22

 United Nations. 2007. Decision 1/CP.13 of the Climate Change Conference, Bali, Indonesia. 
23

 United Nations. 1992. Framework Convention on Climate Change (UNFCCC), New York. 
24

 TRL(UK's Transport Research Laboratory), GTZ (Gesellschaft für Technische Zusammenarbeit), UITP (The 
International Association of Public Transport) and VEOLIA – Transport. 2009. Bridging the Gap: Pathways for 
Transport in the Post Kyoto Process – Strategies to bring land transport into the climate change negotiations 
draft discussion paper, Bellagio, Lake Como, Italy. 
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49. Connectivity of roads between the two districts will be valuable in coping with any 
increase in the incidence of natural disasters and extreme weather events that might result 
from future climate change. They will provide efficient and alternative routes for both 
emergency vehicles and escape.  

50. These approaches are also generally in line with specific criteria and scope for 
adaptation identified in ADB’s Climate Change Fund: Implementation Guidelines 25 . For 
transport and urban development, the guidelines require ―Climate proofing of road, rail, port, 
and subway projects to ensure adequate resilience to changing climatic conditions (e.g., 
future extreme climate events, changes in rainfall and drainage patterns)‖. 

B. Project Components and Subcomponents 

1. Component A: Qinzhou District Heating Network 

a) Proposed Project Facilities 

51. The scope of the component includes: (i) construction of 33.7 km of primary heating 
pipeline network; (ii) construction of 78 heat exchange stations; and (iii) construction of a 
regulation center comprising a relay pump station, an office complex and a central control 
center. The estimated construction cost of the project component is about $55 million. Upon 
completion, the new district heating system will be able to provide heating services for 20 
million m2 building area, and supply heat to about 100,000 households in Qinzhou District. 
Map 2 (above) presents the planned primary heating network, including heat exchange 
stations.  

52. Primary transmission pipeline network. Polyurethane (PU) pre-insulated pipeline 
will be used for the 41.7km primary hot water transmission line. The pipeline will be placed 
using the direct burial method. In comparison to the traditional buried pipe, the pre-insulated 
pipe significantly reduces heat loss due to its superior insulation properties. The pipe sizes 
range from DN200 to DN1400 mm, and the network layout and routes are in compliance 
with the City’s Master Plan.  

53. Heat exchange stations (HES). There are 78 heat exchange stations (HES) in the 
proposed Component, with the heat supply area ranging from 100,000 to 300,000 m2 (27 
HESs of 100,000 m2, 32 of 200,000 m2, and 19 of 300,000 m2). The implementation of the 
new district heating network will entail the decommissioning of 199 small boilers, however 
some of the existing boiler houses will be renovated into HES. As a result, 53 HES will be 
installed in existing small boiler houses, and the other 27 HESs will be newly constructed. A 
typical HES is equipped with plate heat exchangers, circulating pumps, water-softening 
equipment and backwash water pH equalization tank, etc. The supply and return 
temperatures of the primary loop are 130℃ and 70℃, respectively, and the supply and return 
temperatures of the secondary loop are 95℃ and 70℃, respectively. Frequency modulating 
controllers will be used for operating the circulating pumps. All measuring and automatic 
control devices or Remote Terminal Unit (RTU) will be installed in the HESs.  

54. Relay pumping station. The long distance between the CHP Plant and the urban 
areas of Qinzhou District results in pressure loss. Minimal pressure must be ensured to be 
higher than 0.64 MPa to prevent evaporation and vacuum in the hydraulic system. The relay 
pumping station is designed to be installed in the regulating station, which is 10.8 km from 
the CHP Plant, and located in the center of the heating network, with an easy access to 
electricity sources. In the relay pumping station, both the return pipeline and supply pipeline 
will be equipped with relay pumps, which will ensure a 1.57 MPa designed pressure. The 
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 ADB. 2008. Climate Change Fund: Implementation Guidelines, Manila. 
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relay pumps with variable speed are selected to facilitate hydraulic regulation and conserve 
electricity during operation. In addition, a strainer is designed to remove suspended solids in 
the hydraulic system to prevent blockage.  

55. Supervisory control and data acquisition (SCADA) system and metering. The 
SCADA system is designed to optimize the system’s operational control and monitoring of 
the main system parameters for the district heating system’s safe and smooth operation. It 
will comprise a central control center, which will be located at the regulation center building, 
a regional control center, and local control and monitoring units. The control center will be 
responsible for comprehensive data collection and processing, issuing control orders to the 
regional control center, coordinating the whole heating system, and communicating with 
external units. The regional control center will collect data from the local control unit and 
deliver it to the central control center, then accept and execute the order. The local control 
center will be responsible for the monitoring and control of the HESs. Equipment such as 
host computer, communication controller, operator stations, engineer stations and printers 
in the control center, shall be connected with an industrial Ethernet. The local control units 
are controlled by a communication controller and pass through an interface connected to 
the network. 

56. Construction of central control center. In this component, the central control 
center will be constructed. The FSR of the central control center has been prepared in 
accordance with the technical requirements of the relay pumping station, control system and 
local natural surroundings. Taking into account least-cost, harmony with area, and beauty, 
all buildings, green areas, roads, squares, yards, and backup areas are well zoned. The 
land area distribution of the central control center is shown in Table 3-1.  

Table 3-1 Major Indicators of the Central Control Center 

No. Item Quantity 

1 Land area (m
2
) 8324 

2 Land area of buildings (m
2
) 2709 

3 Road, yard, and square (m
2
) 1671 

4 Green area (m
2
) 4043 

5 Building index 0.29 

6 Green ratio (%) 48 

7 Remaining land area (m
2
) 6076 

57. Decommissioning of small boilers. As a result of the district heating network, 199 
small boilers will be decommissioned. Since the properties of the 199 small boilers belong 
to different institutes and enterprises, the Tianshui Project Management Office (TPMO) has 
difficulty in directly controlling the decommissioning work. But both the GEPB and TEPB 
have comprehensive regulations for disposal of construction and demolishing wastes; and 
all the owners of the small boilers including the family stove owners shall strictly adhere to 
the regulations to dispose their demolishing wastes under supervision of pollution control 
division of TEPB. Detailed mitigation measures for demolishing wastes disposal have been 
proposed in the CEIA and the EMP (Chapter VI and Appendix II). Special consideration 
was given to the potential presence of asbestos and asbestos containing material (ACM) in 
the old boilers. An inspection and risk assessment will be conducted prior to deconstruction 
by a licensed institute, and asbestos management plans will be developed in case asbestos 
is identified.  
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b) Associated Project Facilities Funded by Others  

58. The district heating component will strongly depend on two components, which will 
be funded by others, and were classified as associated project facilities. These associated 
facilities include (i) the Combined Heat and Power Plant (CHP), and (ii) the heat 
transmission pipeline from the CHP to the project’s relay pump station, and the parallel 
Tianshui-CHP recycled water pipeline.26  The Project Team conducted due diligence for 
these two associated facilities, based on a review of EIA and FS reports, site inspections 
and discussion with the heating supply companies , TPMO and TEPB. Due diligence is 
presented in Appendix III and the main findings are presented below.   

59. Combined heat and power plant. The heat source of the Component will be 
supplied under an associated facility - the CHP plant located 8 km northwest of the urban 
district of Qinzhou, which, together with a heating transmission tunnel and pipeline, will be 
financed and built by the China Huaneng Investment Co. The China Huaneng Group 
intends to recycle Tianshui’s wastewater, which will then be piped to the CHP.27  Recycled 
water will be used for cooling purposes and hot water will be piped back to Qinzhou district 
where it will be used during the winter season for district heating. The proposed CHP 
heating is in compliance with the City Master Planning, which calls for CHP heating as the 
major heat source for the Tianshui urban area. It is designed to be a 2×350 MW ultra 
supercritical generator set with the annual power generation capacity of 3.5574 billion KWH 
and the annual heat supply capacity of 5.42 million GJ. Three existing boiler plants with a 
total capacity of 203 MW from the Tianshui Heating Company, namely Qinghua Plant, 
Tianhe Plant, and Dongguan Plant, will be used as the peaking heat sources to meet the 
peak load during extreme cold climate conditions. Together, the total heat source will reach 
963 MW, which can meet the heat load of 891.5 MW. The heating supply capacity will be 
adequate for Qinzhou District. 

60. The environmental safeguard measures defined in the EIA and FS reports include: (i) 
building a 210 m high boiler stack to disperse and minimize the direct impact of emissions 
on adjacent areas; (ii) using electrostatic precipitators plus de-sulfurization absorber with a 
dust removal efficiency of at least 99.74%; (iii) using a wet calcium flue gas de-sulfurization 
facility that is at least 90% efficient; (iv) using low nitrogen burners plus selective catalytic 
reduction denitrification equipment with an NOx removal rate of at least 60%; (v) burning 
low-sulfur coal (0.54%); (vi) installing an online automatic monitor on the smokestack to 
continuously monitor SO2 and flue dust; (vii) constructing wastewater treatment facilities in 
the slag yard; and (viii) installing mufflers on vents of the boiler and installing air blowers 
and sound-proof shields on the power generators to mitigate the noise impact. After 
adopting the above mitigation measures, the expected pollutant emissions of SO2, flue gas 
and NOx will be 120.38 mg/m3, 30.04 mg/m3 and 195 mg/m3, respectively (Appendix III), 
which meet the national standard of GB13223-200328. 

61. Transmission tunnel and pipeline. Another associated facility is the transmission 
tunnel and pipeline from the CHP plant to the relay pump station where the proposed 
project component starts. The total pipeline length is 10km with a diameter of 1,420 mm, of 

                                                           
26

 The CHP-Tianshui hotwater pipeline meets the associated facility definition, as its ―viability and existence 
depend exclusively on the project and whose goods or services are essential for successful operation of the 
project.‖ (ADB. 2009. Safeguards Policy Statement. Manila. Appendix 1, para. 6.). Conversely, neither the 
CHP nor the Tianshui-CHP recycled water pipeline meet this definition, but were deemed associated facilities 
given their significance to the project. 

27
 The cooling water consumption of the CHP Plant will be 2.6 million m3/yr (373m3/h), for which the treated 
wastewater from the existing wastewater treatment plant (WWTP) in Qinzhou District will be used. The 
treatment capacity of the WWTP IS 60,000m3/d, and the distance between the CHP and the WWTP is 10km. 
The effluences of the existing WWTPs do not meet the quality standard of the CHP and will need further 
advanced treatment at the CHP Plant. 

28
 PRC’s Emission Standard of Air Pollutants for Thermal Power Plant (GB13223-2003). 
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which 2.78 km will be in the tunnel, and the other 7.21 km will be directly buried along roads. 
The major environmental impacts during construction include: (i) impact to vegetation; (ii) 
noise impact from tunneling machineries; (iii) soil erosion; (iv) permanently occupying land 
of 5.5 mu29 and temporarily occupying land of 10 mu; and (v) impact on groundwater by 
tunnel construction.  Proposed mitigation measures include: (i) about 150,000 m3 of soil 
earth from the tunnel construction on the CHP plant side will be used for backfilling the CHP 
site; and about 250,000 m3 on the urban area side will be used to fill the roadbed of Chengji 
Road; (ii) minimizing active open excavation areas during trenching activities and using 
appropriate compaction techniques for pipe trenches; (iii) properly sloping or re-vegetating 
disturbed surfaces, such as excavation areas and compacted pipeline trenches to minimize 
soil erosion; and (iv) carrying out site restoration under the supervision of TWRB after 
construction to restore  ecological balance. The draft EIA prepared for the transmission 
tunnel and pipeline concludes that after properly implementing proposed mitigation 
measures, negative environmental impacts will be minimized to an acceptable level.  

2. Component B: Chengji Road and Flood Control Facilities 

62. The Chengji Road will be new 12.0 km urban secondary road with a design speed of 
40 km/h along the north bank of the Xi River. The road embankment also serves as the 
riverbank embankment for flood control to protect the new urban area for development as 
well as the existing villages north of the Xi River. The top of the roadway or the top of the 
river embankment is designed for a 100 year flood (see paragraph 74). The cross section of 
the road consists of 3 m sidewalk and 9 m travel lane for both motor vehicles (MV) and non-
motor vehicles (NMV) in each direction. The area in the north of the Xi River between 
Qinzhou and Maiji is the planned new urban development zone in accordance with the City 
Master Plan. There will be two new urban centers, namely Yanjiahewan and Xiaokou, to be 
developed in this area. The proposed Chengji Road will provide access for two future urban 
centers in both Qinzhou and Maiji Districts as well as provide a direct link between the two 
districts. The road will also provide much-needed access for several villages along the north 
bank of the Xi River to improve their living condition. Currently, there are no standard paved 
access roads for these villages. Detailed design criteria are shown in Table 3-2; and the 
proposed cross section of the roadway is shown in Figure 3-1. In addition to the road, three 
major structures including 2 bridges and one underpass are also included in this component. 

Figure 3-1 Designed Cross Section of Chengji Road 
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Table 3-2 Design Criteria and Parameters of Proposed Roads 

Subcomponent 

Compo 

nent B Subcomponent C1 - Maiji New Road Network 
Subcomponent 

C4 - Chiyu 

 
Road Road 

Chengji 
Road 

No. 103 
Road 

No. 107 
Road 

Ganquan 
Road Shifo Road 

Road Classification 
Urban 

secondary 
road 

Urban 
secondary 

road 

Urban 
secondary 

road 

Urban 
secondary 

road 

Urban 
secondary 

road 

Urban arterial 
road 

Design Speed 40 km/h 40 km/h 40 km/h 40 km/h 40 km/h 50 km/h 

Design Earthquake 
Intensity 

8 8 8 8 8 8 

Design Live Load BZZ-100
30

 BZZ-100 BZZ-100 BZZ-100 BZZ-100 BZZ-100 

Design Flood 
Control Standard 

100 years 
flood 

100 years 
flood 

100 years 
flood 

100 years 
flood 

100 years 
flood 

100 years 
flood 

Road Length (km) 12.0 1.61 1.19 1.01 1.06 2.0 

Roadway Width (m) 24 30 24 30 30 40 

Width of Right 
Sidewalks (m) 

3 5 5 5 5 4.5 

Width of Left 
Sidewalks (m) 

3 5 5 5 5 4.5 

Width of Right MV 
Lane (m) 

7.2 8.5 7.0 8.5 8.5 8.0 

Width of Left MV 
Lane (m) 

7.2 8.5 7.0 8.5 8.5 8.0 

Width of 
Median/Separation(
m) 

0 3.0 0 3.0 3.0 3.0 

Right NMV Lane 1.8 
4.8 (with 

bus) 
3.5 (with 

bus) 
4.8 (with 

bus) 
4.8 (with 

bus) 
4.5 

Left NMV Lane 1.8 
4.8 (with 

bus) 
3.5 (with 

bus) 
4.8 (with 

bus) 
4.8 (with 

bus) 
4.5 

Budget (million 
RMB) 

693.6 55.1604 30.3632 

Construction 
Schedule 

2011-2015 2011-2013 

63. Tianchan expressway underpass. The underpass is located at the west end of 
Chengji Road where the proposed road crosses the existing Tianchan expressway. In order 
to minimize the impact to the existing expressway traffic and the local environment, a pre-
stressed concrete twin cell box frame using the push-in construction method is selected. 
The concrete box frame will be casted at the side of the proposed underpass location. After 
post tensioning of the concrete frame, the structure will be pushed to the final designed 
position without excavation from the top of the roadway; therefore,  impact to  traffic and the 
local environment will be minimal (the design criteria are listed in Table 3-3).  

64. Sunjiaping bridge. The bridge will be located in the middle section of Chengji Road. 
The proposed structure is a cast-in-place post tension concrete continuous box girder 
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structure. The structure has seven spans with the span lengths arranged as 
35+5x50+35=320 m. The bridge cross section consists of a sidewalk and two travel lanes in 
each direction with a total width of 30 m (Table 3-3).  

65. Xiakou Wei River bridge. The bridge will be located near the confluence of the Wei 
and Xi Rivers. The bridge is also a cast-in-place post tension concrete continuous box 
girder structure. The total structure length is 370 m, consisting of eight spans arranged as 
35+6x50+35=370 m. The total bridge width is 24 m with a 3 m sidewalk and two travel lanes 
(9 m, for both MV and NMV) in each direction (Table 3-3).  

66. Flood control embankment. Since the area in the north side of the Xi River is a 
virtually undeveloped rural area, there is no systematic river embankment along the Xi River 
for flood control except for individual sections of river embankments at several locations. 
The proposed Component will also build the 12 km long (8m in width and 4.55m in height) 
river flood control embankment along the Xi River’s north bank to protect the area from 
flooding. Upon completion, the new river embankment will connect to the existing 
embankments in Qinzhou and Maiji districts to form a complete flood control embankment 
system along both sides of the Xi and Wei Rivers so that that all urban areas will be 
protected from flooding. The design of the embankment of the Chengji Road and Flood 
Control component will be based on a 100-year flood standard. The component complies 
with the Tianshui Urban Flood Control Plan (2005-2010) which was approved in 2009. 

67. The material for the proposed embankment is a mixture of sand, gravel, and earth. 
The embankment cross section has a trapezoidal shape. The upstream side slope is 1:1.5, 
then 1:1.25 at its below-foundation buried depth; the downstream side slope is also 1:1.25. 
The upstream face is covered by M10 cement masonry as slope protection with thickness of 
40-80 cm. There are expansion joints every 5 m along the bank protection and foundation, 
with the expansion joint width of 3 cm.  

68. Six box culverts and seven pipe culverts will be built along the road to discharge 
flood from the north mountain. The culverts will be designed in accordance with the General 
Code for Design of Highway Bridges & Culverts (JTG D60 – 2004). The culverts will help 
discharge the stormwater from the ditches on the slope mountain into the Xi River. The 
design of tributary culvert, flow rate, flow capability of the culverts and the required 
protection against erosion at the inlet and outlet of the culverts will be critically re-assessed 
during detailed engineering design.  

69. Other facilities. The component also includes sewer pipeline, stormwater drainage 
pipeline, water supply pipeline, street light, pedestrian facilities, green space and 
landscaping, as well as public transport bus facilities and traffic management facilities 
(traffic signs, markings and signals, etc.).  

70. The estimated total construction cost is about $102 million and the construction 
period is expected to last for four years from 2011 to 2015.  



 

 
Table 3-3 Design Criteria and Parameters for Proposed Bridges 

Subcompo 
nent 

Component B 
Tianchan 

Expressway 
Underpass 

Component B 
Sunjiaping Bridge 

Component B 
Xiakou Wei River 

Bridge 

Subcomponent C2 - 
Shuangqiao Xi River 

Bridge 

Subcomponent C3 
Shetang Wei River 

Bridge 

Subcomponent C4 
Nangouhe Bridge 

(rehabilitation) 

Road 
Classification 

Urban secondary Urban secondary Urban secondary Urban arterial Road 
Urban secondary 

Road 
Urban arterial Road 

Design Speed 
(km/h) 

40 40 40 50 40 50 

Design 
Earthquake 
Intensity 

8 8 8 8 8 8 

Design Live 
Load (road) 

BZZ-100 BZZ-100 BZZ-100 BZZ-100 BZZ-100 BZZ-100 

Design Flood 
Control 
Standard 

100 years flood 100 years flood 100 years flood 100 years flood 100 years flood 100 years flood 

Design Live 
Load (bridge) 

   Highway-I Highway-I Highway-I 

Bridge Type 
Twin cell box frame 

– push-in 
construction 

CIP prestressed 
concrete box beam 

CIP prestressed 
concrete box beam 

CIP Rigid Arch Frame 
Bridge 

CIP Prestressed 
concrete box girder 

bridge 

Simple supported 
hollow slab with 
continuous deck 
and column piers 

Span (m) 20 
35 + 5×50 +35 = 

320 
35 + 6×50 +35 = 

370 
32.5+52+52+32.5=169 4×40+4×40=320 5×20=100 

Roadway Width 
(m) 

   
42 

(roadway) 
24 (bridge) 20 15×2 

Width of Right 
Sidewalks (m) 

3 5 3 4.5 3.0 2.5  

1
8
 



 

 

Subcompo 
nent 

Component B 
Tianchan 

Expressway 
Underpass 

Component B 
Sunjiaping Bridge 

Component B 
Xiakou Wei River 

Bridge 

Subcomponent C2 - 
Shuangqiao Xi River 

Bridge 

Subcomponent C3 
Shetang Wei River 

Bridge 

Subcomponent C4 
Nangouhe Bridge 

(rehabilitation) 

Width of Left 
Sidewalks (m) 

3 5 3 4.5 3.0 2.5  

Width of Right 
MV Lane (m) 

9 10 9 8.5 9.0 7.5  

Width of Left MV 
Lane (m) 

9 10 9 8.5 9.0 7.5  

Width of Right 
NMV Lane (m) 

   8.0 0.0 0.0  

Width of Left 
NMV Lane (m) 

   8.0 0.0 0.0  

Budget (million 
RMB) 

Included in 
Component B 

Included in 
Component B 

Included in 
Component B 

102.444 30.3026 
Included in the 

subcomponent C4 

Construction 
Schedule 

2011-2015 2011-2015 2011-2015 2012-2014 2011-2013 2011-2013 

1
9
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3. Component C: Tianshui Urban Road Improvement 

71. The Component comprises four subcomponents including: (i) Road Network in Maiji 
New District; (ii) Shetang Wei River Bridge; (iii) Shuangqiao Xi River Bridge, and (iv) Chiyu 
Road in Qinzhou District. Each of the subcomponents is described below: 

Subcomponent C1–Road Network in Maiji New District  

72. The component will build four (4) new urban secondary roads in a newly developed 
urban area in Maiji District. In accordance with the City Master Plan, the area will be 
developed into a new Maiji Town. The New Maiji Town is located south of the existing Maiji 
urban area at the south of the Xi River with a total area of 7.42 km2. There are 41 planned 
urban roads in the area, and some of them are under construction by TMG. The proposed 4 
urban roads (No.103 Road, No.107 Road, Ganquan Road, and Shifo Road) are part of this 
planned new urban road network system. The lengths of the 4 project roads range from 
1.01 km to 1.61 km and the total length for all roads is 4.9 km. The roadway width for No. 
103 Road is 24 m, consisting of 5 m sidewalk in each side, and 14 m travel lanes (including 
shoulders). The roadway width for the other 3 roads, namely No. 107 Road, Ganquan Road, 
and Shifuo Road, is 30 m with a 5 m sidewalk with an 8.5 m travel in each direction and a 3 
m median. The total length of the 4 road construction is 4.9 km, and all 4 roads are urban 
secondary roads with a design speed of 40 km/h. The construction of the proposed roads 
will include bicycle lanes, pedestrian facilities, drainage, street lighting, bus stations, 
landscaping and traffic management facilities. The major design criteria for each of the 
roads are described in Table 3-2.  

Subcomponent C2–Shuangqiao Xi River Bridge 

73. The subcomponent will build a 370 m long new bridge with a width of 24 m over the 
Xi River along Shuangqiao Road in the downtown area of Qinzhou District. The proposed 
bridge component will build the missing link in accordance with the City Master Plan, 
improve the road network function in this area, provide better access for local residents and 
businesses, and provide an alternative river crossing route to reduce the traffic volume in 
two adjacent bridges. The new bridge will replace the existing pedestrian bridge and 
connect Xihuang Road in the south and Yongqing Road in the north of the Xi River. The 
total construction length of the subcomponent is 800 m.  

74.  The proposed bridge is a four span cast-in-place concrete arch frame structure. The 
cross section of the bridge consists of a 3 m sidewalk and a 9 m MV lane in each direction. 
The cross section of the approach roadway consists of a 4.5 m sidewalk, an 8 m NMT lane, 
and an 8 m MV lane in each direction. The design criteria and parameters are listed in 
Table 3-3; and the Rendering Design and the proposed cross sections of the approach are 
shown in Figure 3-2 and Figure 3-3, respectively.  

75. The mitigation measures and the environmental requirements for demolishing the 
existing pedestrian bridge are proposed in the EMP (Appendix II).  
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Figure 3-2 Rendering Design of Shuangqiao Xi River  

 

Figure 3-3 Cross Section of the Approach of Shuangqiao Xi River Bridge 

 

Subcomponent C3–Shetang Wei River Bridge 

76. The subcomponent will build a new bridge over the Wei River (320 m in length and 
20 m in width) and an approach roadway to connect the national expressway G310 to the 
Maiji District directly from the east side of the city. The proposed project road and bridge will 
provide a direct link from G310 to the existing industrial zone, effectively reducing the 
through-traffic volume, especially truck traffic in the city center, reducing emissions for 
heavy trucks, and improving  air quality in the urban area. The proposed project site is 
located in a rural area and the construction will include the bridge and its south approach 
roadway with a total length of 800 m.  

77. The alignment of this project is in line with the City’s Master Plan. The structure of 
the bridge is a cast-in-place post tension concrete box girder with seven spans. The details 
of the proposed component are shown in Table 3-3. 

Sidewalk Sidewalk NM&M Lane NM&M Lane Lane Lane 
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Subcomponent C4–Chiyu Road in Qinzhou District 

78. The proposed component will widen and rehabilitate the existing Chiyu Road, and 
replace the existing bridge over Nangouhe Creek. The existing bridge is categorized as a 
―Dangerous Bridge‖, which was damaged during the earthquake on 12 May 2008. The 
proposed road rehabilitation will provide a direct link to Tianding Expressway, which is 
currently under construction. The construction of this component is part of the city’s 
development plan to upgrade its urban road system in order to match the recent highway 
construction around Tianshui City. The total rehabilitation road length is 2.0 km, and the 
roadway width is 40 m. The cross section of the road is 4.5 m (sidewalk) + 4.5 m (NMV) + 8 
m (MV) + 3 m (separation) + 8 m (MV) + 4.5 m (NMV) + 4.5 m (sidewalk) totaling 40 m.  

79. The proposed structure of the new Nangouhe Bridge is a 5×20 m simple supported 
hollow slab with continuous deck and column piers. The design criteria are for an urban 
major road with a speed of 50 km/h. The width of the bridge is 30 m.  

4. Component D: Capacity Development and Institutional Strengthening 

80. The component has two parts. The first part is consulting services for project 
implementation, and the second one is urban transport improvement, which includes road 
safety audit, road network planning, urban transport management, and training. The second 
assignment is further described below. 

81. The capacity building and institutional strengthening subcomponent comprises four 
parts (i) holistic urban road design and road safety audit, (ii) people-centric urban transport 
planning, (iii) transport network management and maintenance system, and (iv) a four-year 
training program (2011–2015). 

82. Holistic urban road design and road safety audit. A holistic urban road design 
and road safety audit (HURD-RSA) will be conducted in the project road and bridge 
components to ensure that urban road designs prioritize safety together with the needs of 
public transport and NMT users. HURD-RSA program outputs will include (i) surveys of 
public transport and NMT needs, (ii) HURD-RSA training; (iii) input to pilot HURD-RSA 
designs; and (iii) guidance to local design teams to ensure that HURD and safety features 
are incorporated into road designs.31 

83. People-centric urban transport planning. The urban transport planning system 
will significantly enhance TMG’s urban transport planning and management capacity. It will 
include urban transport network planning, municipal parking management, public transport, 
and pedestrian and NMT planning. The proposed subcomponent will assist TMG to 
establish the system framework and initial operating modules, which will provide a base for 
future system upgrading and expansion. The following modules will be developed and 
implemented: 

(i) Urban transport network planning system. Based on Tianshui’s City 
Master Plan, a GIS-based urban road planning system will be developed. 
The system will cover existing and planned urban road networks and will 
capture relevant roadway data including classification, roadway cross-
sections and width, design and post speeds, roadway types, year of 
construction, traffic volume, and accident data. The system will support the 
optimization of future transport networks; 
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  Initial inputs are being provided through PPTA 7734-PRC. 
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(ii) Municipal parking management system. Municipal parking is unregulated 
and uncontrolled, which contributes to congestion and accident rates—there 
is an urgent need for TMG to design and implement an effective municipal 
parking planning and management system in Qinzhou and Maiji districts. A 
well-planned and regulated parking system can improve urban traffic 
conditions, while generating parking revenues for the municipal government. 
The municipal parking management system will be integrated with the GIS-
based urban road planning system to use the same GIS spatial background 
and information, including map and street information; and 

 
(iii) Urban public transport and non-motorized transport traffic planning 

and management system. The system will target public transport and NMT 
needs. The GIS-based public transport and NMT-planning system will 
include all existing and planned NMT facilities including sidewalks, 
pedestrian crossings, bicycle parking, bus routes, stations and stops, and 
connection routes between buses, trains and the airport. The system will be 
updated based on actual conditions, and will support future planning to meet 
emerging needs. 

84. Transport network management and maintenance system. The road network 
management and maintenance system will cover roads, bridges and other municipal 
facilities, so that Tianshui city can optimize funding and maintenance. The system will 
maintain information on municipal transport infrastructure including structural data, year built, 
defect condition, items to be repaired, pavement condition, pavement structure and 
thickness, pavement smoothness, road sections that need immediate repair, emergency 
repair items, and traffic volumes. The system will support the prioritization of maintenance 
and allocation of maintenance funding.  

85. Training program. A four-year training program (2011–2015) will be developed and 
will cover (i) holistic urban road design, (ii) road safety, (iii) urban transport sustainable 
policy; (iv) urban transport planning and management, including municipal parking 
management; (v) urban infrastructure management and maintenance; (vi) urban 
development and management; (vii) district heating operations and maintenance; (viii) 
financial management, cost recovery and financial sustainability; (ix) pollution control and 
environmental monitoring; (x) and urban pedestrian and bicycle traffic planning and 
management. Training modalities will include workshops and seminars, on-site training, and 
domestic and overseas study tours. 
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IV.  DESCRIPTION OF THE ENVIRONMENT 

A. Geography, Topography, and Geology 

86. Gansu Province is one of the less developed provinces located in northwestern PRC. 
The province is covered under the PRC Government’s policy of Western Development 
Strategy to stimulate local economic development and reduce economic differences 
compared with  more developed coastal areas.  

87. Geography. Tianshui City is the second largest city in Gansu Province. Located in 
the southeastern end of the province, Tianshui is at the proximity of Shaanxi Province in the 
east, Sichuan Province in the south, and Qinghai Province in the west. Tianshui is at the 
very western end of Qinling Mountain, with a latitude at 104°34’ – 106°43’ and longitude at 
34°03’ – 35°10’. There are two districts, Qinzhou and Maiji Districts, and five counties in the 
Tianshui jurisdiction, including Wushan, Gangu, Qinan, Qingshui, and Zhangjiachun Hui 
Autonomous Counties. The total area is 14,300 km2 and the total population was 3.6 million 
in 2009. Qinzhou and Maiji Districts are the urban areas of the city with a population of 
640,000 by 2008 and an area of 5,894 km2.  

88. The urban area of Tianshui city’s Qinzhou and Maiji districts is located in a valley 
between the North Mountain (Beishan) and the South Mountain (Nanshan) in a narrow strip 
that is approximately 30 km long and 1 to 4 km wide in the west-east direction. Two major 
rivers, the Xi River and Wei River, run through the Qinzhou District and the Maiji District, 
respectively.  

89. The area is the transition between the Loess Plateau and the west Qinling Mountain. 
The average elevation of the municipality is between 900 m and 2,700 m. There are two 
topographically different areas in the project area, including a river valley and hilly areas. 
The Project areas are located mainly on flat terrain and partially on the low hilly area with 
elevations between 1,100 m and 1,250 m above sea level. 

90. Soil and geology. Most of the project sites are located in the floodplain valley of 
first-and second-level terraces, where soil layers mainly consist of loess, loess-like silt clay 
and pebble. The section of Chengji Road in the Yangpo area lies on the Beishan hilly area, 
where collapsible loess is widely distributed, and the geology background is tertiary age 

mudstone covered by about 10～35 m thick loess and loess-like soil.  

91. The project area has eight types of soils including loess soil, yellow brown soil, dark 
loess soil, brown soil, red clay, alluvial soil, latosolic fluvo-agvic soil, and irrigated warped 
soil. In the PRC’s earthquake intensity zoning map32, Tianshui is defined as a Grade VIII 
earthquake zone.  

92. According to the ―Prevention Zoning of Soil Erosion‖ issued by the Gansu Provincial 
Government in 2008, the project area is defined as a provincial key soil erosion monitoring 
zone 33 . Due to tectonic disturbance and weathering, rocks are crushed, sheared, and 
weathered. With weathered rocks and widespread loess, in combination with heavy storms 
in summer, the project area is prone to soil erosion, mudflows, and landslides. There are 
fifteen (15) old or potential landslide sites, fourteen (14) collapse points and a mudslide 
gully34  in the municipality. Alongside widely distributed collapsible loess, these are the 
project’s main engineering risks. The approved SEPP for the Chengji Road has defined 
comprehensive mitigation measures to prevent further soil erosion, and the road alignments 
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 China Seismic Research Institute. 2006. The Seismic Intensity Map of China. Beijing. 
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 Gansu Provincial Government. 2008. Notice from Gansu Provincial Government on Prevention Zoning of Soil 
Erosion. Lanzhou. 
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 Source: domestic EIA and SEPP. 
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and the pipeline route proposed in the FSRs have been considered to avoid existing 
mudflows and landslides. On request of PRC’s Ministry of Land and Resources, TMG is 
conducting further geological surveys and studies to identify main geological hazards in the 
project’s area of influence, and delineate areas where development should be prohibited. 
TMG will update Tianshui’s land use plan based on the outcome of the study35. The results 
of the study, to be finalized before end of 2010, will be shared with ADB. 

B. Meteorology and Climate  

93. The project area is in a transitional zone from temperate semi-humid continental 
monsoon climate to semi-arid temperate climate, with four distinct seasons. The annual 

average temperature is 10.8℃. The lowest and highest temperatures recorded are -18.2℃ 

and 38.0℃, respectively. The average annual precipitation is 531 mm; the maximum rainfall 

amount recorded was 772 mm (1967) and the minimum rainfall was 330 mm (1969), 60% of 
which occurred during the summer season from June to September. The average annual 
evaporation rate is 1,294 mm. The maximum depth of the frozen soil layer is 61mm, and 
maximum snow thickness is 150mm. The prevailing winds are from the northeast during 
winter and from the east during summer. The annual average wind speed is 1.3 m per 
second. The average frost-free period is about 160 days.  

94.  Intensive precipitation from June to September is an environmental concern,  often 
in the form of heavy storms, which will not only restrict construction activities but will also 
increase the risks of flooding, erosion, slope slippage, and mudflows. According to domestic 
EIAs, mudflows and landslides can easily be triggered due to unstable geological conditions. 
In the project area, the recorded maximum daily and hourly precipitation amounted to 113 
mm and 57.3 mm, respectively, which indicates the high risk of mudflows and landslides in 
the area. The risk has been considered in the FSR, especially for the constructions of 
bridges, the Chengji Road and the embankment; and detailed risk mitigation measures  
have  been proposed in the EMP (Appendix II). 

C. Hydrology  

95. The river system of Tianshui is composed of the main streams and tributaries of the 
Xi River and Wei River (see Figure 4-1).  

96. The Wei River, a major tributary of the Yellow River, rises in the Weiyuan County in 
Dingxi City of Gansu Province, flows through the city from north to east with the length of 
15km in the urban area. The present width of the river is 300-350 m and the slope is 
between 0.98-3.00 0/00 . The mainstream riverbed is close to the left bank, with a width of 
70-100m. The floodplain is near the right bank and alluvial and diluvial sand and gravel 
stratum is 15-30 m thick in the riverbed. In the urban area, the main stream wandering is 
constrained through artificial embankments. An analysis of the river channel scouring and 
siltation revealed that the river channel is generally stable and erosion and siltation are in 
balance. The average annual flow is 1.433 billion m3, and the maximum and minimum flow 
rates are 4,930 m3/s and 0.34 m3/s, respectively. The average sand concentration of the 
river water is 73 kg/m3.  

97. The Xi River, a tributary of the Wei River, originates in the Gangu County of 
Tianshui municipality with a total length of 81 km, and flows through the urban area from 
west to east and joins the Wei River at the east end of the City. The present width of the 
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 The geological survey is conducted by Tianshui Municipal Geological Engineering Survey Institute. 
The survey will be evaluated and approved by Gansu Provencal Department of Land and 
Resources. The budget is 0.5million CHY (75300USD). 
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river is 110-230 m and the slope averages 7.9 0/00 in the project area. The Xi River flows 
near the left bank and the riverbed is 40-90m wide with 12-20m thick covering layer. The 
northern side of the riverbed is a high floodplain, which is 1-2m higher than the riverbed, 
covered by sand loam 0.5-1.5m thick. The first stage terrace on both sides is about 4m 
higher than the riverbed, with 1.2-2.0m thick sandy loam and the top and sand gravel on the 
bottom. The total length of the river in the urban area is 31 km with an average annual flow 
of 98.4 million m3, with maximum and minimum recorded flow rates of 7.88 m3/s and 0.96 
m3/s, respectively. The average sand concentration in the river water is 42.31 kg/m3. The 
river has become a seasonal river with only intermediate flows during dry seasons.  

 
Figure 4-1 River System in Tianshui (source: Tianshui Urban  

Flood Control Plan, 2009)  

 

Figure 4-2 Changes in Xi Riverbed Profiles over time (1971-2000;  

source: Tianshui Urban Flood Control Plan, 2009)  

98. Other waterways in the project area, including Nanguo, Niutou and Yinchuan rivers, 
are presented in Figure 4-2 above and Table 4-1 below. 
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Table 4-1 Hydraulic Data of the River System in Tianshui 

River/Tributary Watershed 
Catchment Area 

(km
2
) Length (km) Slope (‰) 

Main stream of Xi River Wei River 1,267 81.2 7.91 

Pingyu Tributary Xi River 44.15 14 28.94 

Nanguo River Xi River 266.5 33.2 13.86 

Baozi Tributary Xi River 3.56 3.6 69.6 

Lver Tributary Xi River 13.87 8.1 35.67 

Longwang Tributary Xi River 3.46 3.0 68.89 

Shuijia Tributary Xi River 22.4 9.1 43.6 

Luojia Tributary Xi River 66.17 17.3 25.74 

Dongjia Tributary Xi River 5.7 3.0 66.31 

Jiuyu Tributary Xi River 9.1 5.8 31.41 

Luoyu Tributary Xi River 78.49 23.0 16.97 

Main stream of Wei river 

(Heyuan to Gezhuzui) 
Yellow River 26,717 259.8 3.0 

Shisandianzhi Tributary Wei River 4.58 5.0 29.06 

D. Flood Control 

99. Flood history. Tianshui has a long flood history. Tianshui City is located in the Wei 
River Valley. Both the Wei River and the Xi River have gradually become seasonal rivers 
over the past 20 years. Due to ecological deterioration in watershed areas of waterway 
systems with land lost capacity to absorb and regulate surface runoffs, rainfalls immediately 
become heavy flows, resulting in flooding along the waterway, especially during rainstorms. 
On August 7, 1933, when a catastrophic flood with peak discharge of 6,150 m3/s occurred 
near Wei River, 10,430 mu land and 3,461 houses in Maiji District were submerged and 46 
people were drowned. On August 16, 1954, Wei River flooded, bringing with it a peak 
discharge of 4,370 m3/s occurred. Two piers of Tianlan No.1 Bridge of the Longhai Railway 
were destroyed, creating months of traffic interruption. The flood in the urban areas reached 
1.8 m deep on the streets, damaging dozens of enterprises such as grain companies and 
department stores, washing away farmland of 33,926 mu and 2,047 houses, and resulting 
in eight deaths. On July 22, 1966, a flood with peak discharge of 4,920 m3/s occurred in Wei 
River, which flooded the Maiji Wei River Bridge and the south approach road and more than 
20,000 mu of farmland was flooded. The areas of Sanyangchuan and Mapaoquan at the 
south bank in Maiji were flooded. On October 10, 1959, a flood with peak discharge of 
3,260 m3/s occurred in Xi River. Many buildings and houses were destroyed, and two 
bridges were washed out, resulting in significant traffic interruption. In July 1965, a rare 
flood with peak discharge of 588 m3/s occurred in Luoyu Ditch, a tributary of Xi River. About 
1.270 million m2 of the downtown areas were submerged and 200 people were drowned. 
About 6,000 buildings and houses were destroyed and 3,000 people lost their homes. Over 
20 institutions like government agencies, enterprises, and factories were seriously damaged, 
and the urban traffic was stopped.  

100. Current flood control system. The current flood control system in Tianshui has 
several problems. Flood control embankments are discontinuous. Design criteria are 
different and not all sections comply with the new 1 in 100 years standard. The Xi River 
section furthest west does not yet have flood control embankment. The urban area of 
Qinzhou district (8 km) is well protected, with embankment on both sides which are in good 



28 

condition. A water park (4.6 km) was installed in 2004 to provide a buffer for floods up to 1 
in 50 years, protecting the Qinzhou district. This water park will be upgraded to a 1 in 100 
years standard in the framework of the Tianshui Urban Flood Control Plan. The main 
missing link of the embankment is on the northern side of the Xi River between the Qinzhou 
and the Maiji districts (12 km). The section of the Wei River downstream of the confluence 
of the Xi River and the Wei River (from mouth of Xi River to mouth of Niutou River) is fully 
embanked and of high quality (mainly highway embankments on the southern side of the 
river, and roads as river embankments on the northern side). The section of the Wei River 
between the mouth of Niutou River and Yazijou has no continuous flood protection. The 
embankment of this section, with a regulation line of 320m, will be implemented in the 
framework of the Tianshui Urban Flood Control Plan. This area, which is currently 
agricultural land without settlements, will be transformed into an industrial park in the 
framework of the Tianshui master plan 2005-2020. 

101. Tianshui urban flood control plan. While no serious floods were recorded since 
1965, flood control has always been a major priority for city authorities. In 2009, the 
―Tianshui Urban Flood Control Plan 2005-2020‖ was approved. The plan raised the flood 
control standard for all river embankments of the Xi River and Wei River as well as new 
structures (such as bridges and flood control dams) to 1 in 100 years flood resilience, and 
defined the embankment of the Chengji Road proposed under this project as important 
component of the Tianshui Urban Flood Control Plan. The plan summarizes the 
hydrological and geological conditions of Tianshui area, the current flood control facilities, 
the required flood control design standards including the river regulation lines and the 
design flood surface elevations, and the rough cost estimates for completing the flood 
control facilities.  

102. Design floods for different river sections were predicted based on flood records 
from the hydrology stations along the Xi and Wei Rivers, river catchment areas, and 
hydrological field investigations. Regulation lines are defined in the Tianshui Urban Flood 
Control Plan for the Xi and Wei River, and water surface profiles for the design flood were 
calculated using energy equation of water flow based on the longitudinal profile and the 
cross section of the rivers. The design peak discharge for 1 in 10 years, 1 in 50 years and 1 
in 100 years, as well as the widths of the regulation lines and design water levels for 1 in 
100 years floods for different river sections, are presented in Table 4-2. 

103. Flood monitoring and early warning system. An early flood warning system for 
the Xi River and its tributaries was put in operation in 2006, with a deputy Mayor as the 
leader. 32 automatic rainfall monitoring stations and 5 hydrologic stations were installed or 
upgraded. The rain gauges and water level gauges are powered with solar energy. The 
system is controlled and managed by the municipal commander center of flood and drought 
control. The system can forecast flood peaks one hour in advance based on computer 
simulations using the rainfall and river flow data. The commander center operates an early 
warning system, consisting of a sms alert system, 11 early warning broadcast master 
stations and 18 substations, enabling effective and timely evacuation of the potential 
affected population. In addition, a mountain torrents disaster prevention and control system 
was established in 2009. The system includes nine small watersheds around the urban area 
of Tianshui, including Luoyu, Lver, Nanguo, Pingyu, Baozi, Longwang, Shuijia, Dongjia, and 
Yngchuan Rivers. The system was implemented in 2009, including installation of a water 
and rain condition monitoring system, an early warning system, institutional capacity 
building, dissemination of information, training and drill. 12 automatic rainfall stations and 52 
simple precipitation stations have been installed. 
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Table 4-2: Design Flood of Xi River and Wei River Section 

River 
Name Section Design Peak Discharge (m3/s) 

Width of 
regulation 

line 

Design water level 
for 1 in 100 years 

flood 

  1 in 100 
years 

1 in 50 
years 

1 in 10 
years 

  

Xi River Mouth of 
Pingyu River 
to mouth of 
Nangu River 

3,290 2,480 1,490 180m 1178m 

 Chengji 
Road 
Section 

3,950 2,980 1,790 200m 1145m – 1090m 

Wei 
River 

Mouth of Xi 
River to 
Mouth of 
Niutou River 

6,430 5,270 3,750 350m 1088m – 1078m 

 Mouth of 
Niutou River 
to Yazijou 

6,560 5,410 3,950 320m 1078m – 1070m 

Source: Tianshui Urban Flood Control Plan (2009). 

104. As one of the key watercourses monitored by the Yellow River Conservancy 
Commission, Wei River of Maiji District in Tianshui City has completed a river basin flood 
forecasting and early warning system, but the automatic early warning system against 
regional mountain torrents in Maiji District remains to be improved. In 2010, Maiji District of 
Tianshui City was listed in the Mountain Torrents Disaster Prevention and Control Projects 
implemented by Gansu Province, with total investment of over CNY 8 million. By November 
2010, CNY 2.5 million have been invested. The implementation of this project and the 
completion of the monitoring and early warning system will ensure early flood warning for 
Tianshui and its downstream areas. 

E. Surface Water Quality 

105. The water quality goal for the Wei River in the Tianshui area is Grade III;36 however, 
recent monitoring data provided by the Tianshui Environmental Monitoring Station (TEMS) 
at the river’s Maiji Bridge Section in 2009 indicated that water quality was ―worse than 
Grade V‖ (surface water quality is classified into five classes in the PRC, with Class V being 
the worst). The data showed ammonia nitrogen (NH3-N), total phosphorus (TP), and anionic 
surfactant exceeding standards. The major reason for pollution is domestic wastewater 
directly discharged to water bodies without treatment.  

106. The monitoring data of the Wei River and other waterways within the project area 
are listed in Table 4-3 and 4-4 below. 

Table 4-3 Water Quality of the Wei River (2009) 

Section of River Water Quality Grade Major Pollutant 

Hualin III - 

Maiji Worse than V CODcr, NH3-N, TP, anion synthetic detergent 

Boyang III - 

                                                           
36

 8 May 2008, ―Zoning of Surface Water Environmental Functional Area in Gansu Province‖, Gansu 
Provincial Government, Lanzhou. 
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Section of River Water Quality Grade Major Pollutant 

Yuanlong Vineyard III - 

Source: Domestic EIA Reports. 

Table 4-4 Water Quality of Tributaries of the Wei River (2009) 

River Cross Section 
Water Quality 

Grade Major Pollutant 

Pangsha River 
Yuanyang Town 

Bridge 
IV CODcr, 

Niutou River Shetang Bridge III - 

Houchuan River Cangxia Village IV CODcr, 

Hulu River   V CODcr, NH3-N, TP, synthetic detergent 

Xi River Dong shangshilipu Worse than V CODcr, NH3-N, TP, synthetic detergent 

Source: Domestic EIA Reports. 

107. The routine water quality monitoring data for the urban section of the Wei River (at 
the Beidao Bridge sampling location) provided by TEMS indicates that the annual average 
water quality did not meet the Class III standard. Major pollutants were chemical oxygen 
demand (CODcr), biochemical oxygen demand (BOD5), total phosphorous (TP), total 
nitrogen (TN) and synthetic detergent. Since the proposed construction sites are mainly 
located in the urban area along the Wei River, the data in Table 4-5 are also the baseline 
data before project implementation. 

Table 4-5 Water Quality at Tianshui Urban Section of the Wei River (Beidao Bridge) 

Parameter Max. Min. Average 
Standard 
(Grade III) 

Rate of Exceeding 
Standard

37
 

Temperature (℃) 25 0 12.7   

pH 7.83 7.68 7.73 6-9 0% 

DO (mg/L) 5.38 10.5 7.36 5 0% 

CODcr(mg/L) 12.74 28.90 20.09 20 66.67% 

BOD5(mg/L) 2.87 7.18 3.88 4 16.67% 

NH3-N(mg/L) 0.56 1.91 1.18 1.0 66.67% 

TP(mg/L) 0.743 0.081 0.292 0.2 66.67% 

TN(mg/L) 16.90 10.33 13.68 1.0 100% 

Cu(mg/L) 0.010 0.010 0.010 1.0 0% 

Zn(mg/L) 0.0600 0.0250 0.0433 1.0 0% 

F-(mg/L) 0.94 0.13 0.53 1.0 0% 

Se(mg/L) 0.050 0.050 0.050   

As(mg/L) 0.020 0.020 0.020 0.05 0% 

Cr6+(mg/L) 0.004 0.004 0.004 0.05 0% 

Pb(mg/L) 0.0100 0.0010 0.085 0.05 0% 

volatile phenol (mg/L) 0.002 0.002 0.002 0.005 0% 

CN-(mg/L) 0.004 0.004 0.004 0.2 0% 

petroleum(mg/L) 0.020 0.020 0.020 0.05 0% 

                                                           
37

 Percentage of monitoring times exceeding the standard (30 times monitoring frequency during 
January to December 2009).  
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Parameter Max. Min. Average 
Standard 
(Grade III) 

Rate of Exceeding 
Standard

37
 

sulfide(mg/L) 0.048 0.013 0.033 0.2 0% 

anionic surfactant 
(mg/L) 

0.757 0.147 0.354 0.2 50% 

Source: Provided by TEPB and TEMS during the PPTA. 

F. Air Quality 

108. Monitoring data on ambient air quality during the 2008 non-heating season (from 16 
March to 14 November) and the heating season (from 15 November 2008 to 15 March 2009) 
provided by TEMS indicates that air quality in the project area was within the PRC’s Class II 
Air Quality Standard (GB3095-96) during the non-heating season. However, PM10 slightly 
exceeded the standard by 1.69%, mainly due to windy weather and dusty ground conditions. 
The air quality exceeded the standard in the heating season; SO2 at its average 
concentration exceeded the standard by 6.34%, NOx by 1.29%, and PM10 by 6.58%, 
respectively. The pollution is mainly caused by 199 existing small, inefficient, coal-fired 
boilers and thousands of individual family heating stoves used during the heating season. 
WHO’s air quality guidelines (0.2 mg/m3 for SO2 and PM10) were not considered since 
these standards are less stringent than the PRC’s Class II Air Quality Standard. 

Table 4-6 Ambient Air Quality in the Project Area  

Season Pollutant 
Max. 

(mg/m
3
) 

Min. 
(mg/m

3
) 

Average 
(mg/m

3
) 

Number 
of 

samples 

Grade II 
Standard 

Value 
(mg/m

3
) 

Percentage of 
days 

exceeding 
standard 

Heating 
Season 

(2008-09）
38

 

SO2 0.367 0.001 0.068 311 0.15 6.43% 

NOx 0.246 0.001 0.039 311 0.12 1.29% 

PM10 0.331 0.021 0.082 304 0.15 6.58% 

Non-Heating 
Season 

（2008）
39

 

SO2 0.097 0.003 0.026 367 0.15 0.00% 

NOx 0.048 0.010 0.025 418 0.12 0.00% 

PM10 0.182 0.014 0.051 414 0.15 1.69% 

Source: Provided by TEPB and TEMS during the PPTA. 

G. Acoustic Environment 

109. The primary sources of noise in Tianshui are traffic and social activities. Based on 
the national standard GB3096-2008, the project area belongs mostly to Grade II and partly 
to a Grade I functional zone of ambient noise standard for an urban area. The areas within 
35 m from the proposed roads and bridges are classified as Grade 4a-70 [dB(A)] in daytime 
and 55 [dB(A)] in nighttime; for adjacent areas beyond 35m from the road, the standard of 
grade II will be applied (60 [dB(A)] in daytime and 50 [dB(A)] in nighttime); and for sensitive 
locations, such as hospitals and schools, etc., the standard of Grade I and the EHS Noise 
Level Guidelines will be applied (55 [dB(A)] in daytime and 45 [dB(A)] in nighttime).  

110. During the EIA study period, TEMS monitored noise levels at 14 monitoring points in 
the project sites and along the road alignments (including 10 points at residential 
communities and 4 at schools and kindergartens). The monitoring data showed that noise 
ranges in the downtown area were 54.8-58.2 [dB(A)] in daytime and 46.5-48.2 [dB(A)] in 

                                                           
38

 Heating season from 15 November 2008 to 15 March 2009. 
39

 Non-heating season from 16 March to November 14 2008. 
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nighttime; and those outside the down town area were 42.0-49.3 [dB(A)] in daytime and 
38.3-40.6 [dB(A)] in nighttime, indicating that the current background noise level meet the 
Grade II standard of GB3096-2008 and the quality of the city’s acoustic environment  is 
basically satisfactory. Table 4-7 below shows the monitoring result within the project area. 

Table 4-7 Noise Monitoring Data within the Project Area  

No. Road/Bridge Monitoring Location 
Distance to Road 
Center Line (m) 

Monitoring Data 

Leq [dB(A)] 

Daytime Nighttime 

1 

Chengji Road 

Residential area at the 
road origin 

20 57.5 47.4 

2 Zaoyuan Village 20 54.8 46.5 

3 Sunjiaping 20 49.3 40.6 

4 Yanjiahe Primary School 30 45.3 39.3 

5 Yangpo 20 46.3 40.2 

6 
Shuiyanzai Primary 
School 

85 42.0 38.3 

7 
Duanya Hotel at the road 
end 

25 58.2 48.2 

8 

Shuangqiao 
Bridge 

No. 1 Normal School 40 53.9 50.1 

9 Binhexilu Kindergarten 45 51.3 51.0 

10 
Dormitory building of No. 
1 Normal School 

40 54.8 50.9 

11 

Chiyu Road 

Barracks (Army 84802) 20 67.3 68.1 

12 Majiaxiatou Village  30 55.2 50.2 

13 Yanxin Village 30 54.3 51.3 

14 313 Factory’s Primary 
School 

30 53.6 49.8 

Source: Domestic EIA Report 

H. Ecological Resources 

111. Flora. Tianshui is located in the transitional zone from forest steppe to grassland 
with abundant plant resources (Qingling Mountain is the area with the most abundant 
animal and plant resources in the PRC). Vegetation is dominated by the warm-temperate 
zone’s broad-leaved deciduous forest and some 87 families, 224 genera and 43 species of 
flora are reported in the area including 312 species of trees, 437 bushes and 55 vines. In 
terms of secondary forest, aspen and birch wood predominate, with scattered pines, oaks 
and lacquer trees. Shrubs are dominated by false spiraea, hippophae rhamnoides, father 
hugo's rose and hazelnut; natural grass varieties are mainly stipa bungeana, thyme, 
wormwood, festuca ovina, false brome grass and carex crebra, etc. Trees include robinia 
pseudoacacia, Chinese pine, dahurian larch, oriental arborvitae, Chinese juniper, paulownia, 
Chinese parasol, ailanthus, cedrela sinensis, poplar, willow, elm, Chinese scholartree, etc. 
The main horticultural trees include apple, peach, apricot, plum, pear, persimmon, Chinese 
date, and Loranthus sp. 

112. Fauna. There are more than 30 species of wild animals in the Tianshui Municipality, 
including national first-class protected animals such as the takin, spotted deer and clouded 
leopard; and national second-class protected animals like the musk deer, Moschus 
sifanicus, hip white deer, goral, stone marten, otter, lynx, macaque, crossoptilon auritum, 
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giant salamander, tetraogallus himalayensis, black bear, and the Qinling Brachymystax 
lenok tsinlingensis. Aquatic biodiversity in affected rivers is reported in domestic EIAs as 
uniformly low and no migratory fish were recorded. The project affected rivers are seasonal 
streams with almost no water during most time of the year. The water quality in sections of 
the rivers flowing through the urban area is worse than class V (see Table 4-2 and 4-3). 
The domestic EIAs recorded no rare endangered wildlife species in the project’s area of 
influence since construction activities will be mainly in urban areas. This was confirmed by 
the Tianshui Water Resource Bureau and the Tianshui EPB. 

I. Cultural Heritage 

113. With a history of more than 2,000 years, Tianshui is one of the cradles of Chinese 
civilization and a city of ancient cultures. It is known as an important town on the ancient 
Silk Road, one of the world's oldest and most historically important trade routes. It was the 
birthplace of the Qin Dynasty (221 BC-206 BC) and was also an important town during the 
Han Dynasty (206 BC-220 AD). There are many ancient graveyards, battlefields and 
buildings in the city. 

114. The major cultural relics and historic spots in the city include (i) the Maiji Mountain 
Grottoes, 40 km southeast of Tianshui city, built between 348 AD and 417 AD; (ii) the Fuxi 
Temple, built during the Ming Dynasty; (iii) the Dadiwan New Stone Age Ruins, which have 
been dated to about 8,000 years ago; (iv) the Tomb of Liguang, a famous Han Dynasty 
General; (v) the Yuquan Taoist Temple; and (vi) the Nanguo Temple.  

115. The two municipal authorities of historic and cultural relics confirmed that the project 
alignments of both road/bridge and district heating pipeline will not impinge on any of the 
cultural relics and historic spots. 

J. Land Use, Urban Development Master Plan 

116. The latest master plan (2005–2020) for the city was completed by Tongji University 
in 2009. The master plan defines the city’s overall development strategies and direction. It 
defines Tianshui as one of the most livable historical and cultural cities in the northwest 
region, and a regional center for manufacturing, logistics and tourism industries. Within the 
city, urban development will be laid out in a long strip shape along the Xi and Wei Rivers to 
fully utilize the available land bounded by the North and South Mountains. The planned city 
layout is shown in Figure 4-3. The planned urban development will be around the current 
urban centers of Qinzhou and Maiji Districts, with a new urban development area along the 
Xi River between these two districts, being further expanded southward along the Yingchun 
River in the west and Dongke River in the east. The first parcel to be developed is the area 
between the Qinzhou and Maiji Districts, on the northern side of the project’s Chengji Road 
and Embankment. Industries will mainly be located in the eastern part of the city, 
downstream of the Wei River. 
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Figure 4-3 Urban Development Master Plan 2005-2020 (source: Tianshui Municipal 

Government) 40 

117. Both the road and the district heating pipeline alignments will pass through the two 
urban districts of Qinzhou and Maiji. The total land resource in these districts is 592,600 ha 
according to the field survey conducted by the EIA Institute. Each district's land use status is 
shown in Table 4-8.  

Table 4-8 Land use classification in the Project Areas 

Land Type 

Qinzhou District Maiji District 

Area (ha) Percentage (%) Area (ha) Percentage (%) 

Cultivated land 67,300 27.56 56,700 16.27 

Forest 70,200 28.75 183,200 52.58 

Grass land 8,300 3.40 11,800 3.39 

Others 98,400 40.29 96,700 27.76 

Subtotal 244,200 100 348,400 100 

Source: PRC EIA Reports. 

                                                           
40

 Left column, from top to bottom: 1) Residential land (yellow), 2) office land (purple), 3) commercial 
and financial land (red), 4) land for culture and entertainment (pink), 5) land for stadium and sport 
facilities (light green), 6) land for hospital, 7) land for schools and research institutes, 8) land for 
cultural relics and historic spots, 9) land for other public facilities, 10) industrial land, 11) land for 
storage facilities; Right Column, from top to bottom: 1) land for road to outside the city (white), 2) 
road and square (white), 3) municipal facilities (brown), 4) public green space (light green), 5) 
green buffer, 6) special land, 7) ecological green area along the river, 8) railway, 9) high-speed 
railway, 10) expressway, 11) surface water area.   
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K. Social and Economic Conditions 

118. Tianshui has 2 districts, 5 counties, 10 street offices, 67 towns and 102 community 
committees, and 2,505 administrative villages. Tianshui had a total population of 3.59 
million in 2008, with a non-rural population of 988,200 (27% of total) and 1.72 million 
women (48.1% of total). The total non-rural population in the Qinzhou and Maiji districts was 
640,000.  

119. The city’s GDP increased by 11.1% in 2007 to reach RMB22.26 billion. The city's 
GDP accounted for approximately 7.3% of Gansu's total and ranked sixth out of 14 
prefecture-level cities in Gansu province. The city’s economic features are as follows: 

120. The service sector, as the largest contributor to the city's economy, generated value-
added output of RMB8.7 billion, accounting for 44.3% of the City's total GDP in 2007.  

121. In 2007, secondary industry (industry and construction) realized a value-added 
output of RMB7.3 billion, accounting for 37.4% of the City's total. During 2007, value-added 
industrial output from the industrial sector amounted to 5.4 billion, while total value-added 
industrial output of the enterprises above designated size reached RMB3.6 billion, 
accounting for 66.3% of the industrial sector's total. Major industries include electronic 
equipment, appliances, construction materials, chemicals, leather, tobacco, 
pharmaceuticals, food processing, machine tools, wool textile and artificial slabs, among 
others. Factories are mainly located in the districts of Qinzhou and Maiji, as well as Shetang 
Industrial Zone, where the proposed Chengji Road will pass through.  

122. Tourism is an important pillar of the service sector. In 2007, 3.4 million tourists 
visited the city, representing a 22.9% increase, while tourism income totaled RMB1.1 billion, 
representing a 28.7% rise compared to the previous year. 

123. The agricultural sector, the smallest contributor to the city's economy, generated 
value-added output of RMB3.6 billion in 2007, accounting for only 18.3% of the city's GDP. 
Grain output of the municipality totaled 859,500 t in 2007, accounting for 10.5% of the 
province's total.  

124. In 2007, the export value of Tianshui increased by 16% amounting to US$90 million. 
Agriculture products and electrical products are the city’s major export goods. 

125. Gross domestic product growth rates. The summary of GDP growth in Tianshui 
and the two districts is shown in Table 4-9. From 2005 to 2007, both Qinzhou and Maiji 
districts had a higher-than-average GDP growth rate than Tianshui municipality. In 2008, 
the GDP growth rate of Qinzhou district was the same as that of Tianshui municipality, while 
Maiji district’s growth rate was lower than that of Tianshui municipality.  

Table 4-9 GDP Growth Rates at Project Area (2005-2008) 

City/District 2005 (%) 2006 (%) 2007 (%) 2008 (%) 

Tianshui Municipality 12.5 10.7 11.8 11.1 

Qinzhou District 13.3 13.4 13.0 11.1 

Maiji District 13.8 13.5 12.8 10.8 

Source: Tianshui Economic Statistics Yearbook 2009. 

126. Urbanization. Urbanization in Tianshui is kept at a high pace with about 27% of the 
total population urbanized, while Qinzhou and Maiji districts’ urban population has reached 
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over 40%. City and towns are rapidly absorbing rural migrants resulting in rapid urbanization 
in both Qinzhou and Maiji districts. The summary of urbanization growth is shown in Table 
4-10.  

Table 4-10 Urban Population Growth Trends of Tianshui City (10,000 persons) 

Year Total Population Urban Population % of urban Population 

1995 312.55 39.11 12.51 

2000 338.49 43.95 12.98 

2005 350.02 85.21 24.34 

2008 357.21 96.79 27.10 

Source: Tianshui Economic Statistics Yearbook 2009,]. 

127. Poverty profile. Unlike the rural poverty definition, there is no uniform standard for 
the urban poverty line in the PRC. In general, urban populations who live under the 
Minimum Living Guarantee (MLG) are defined as urban poor. MLG varies every year from 
city to city. In 2008, there were a total of 125,656 persons in Tianshui’s urban areas living 
under the MLG. The portion of the poor population in Tianshui city was around 13.5% and 
was higher in Qinzhou at about 17%. The summary of urban poverty is shown in Table 4-11.  

Table 4-11 Urban Poverty Profile in 2008 

City/district 
Urban Population 

(person) 
MLG Line 

(CNY/month) 
Urban Poor 

Population (person) 
Urban Poverty 
Incidence (%) 

Tianshui 
Municipality 

967,900 173 125,656 12.98 

Qinzhou District 345,300 173 58,706 17.00 

Maiji District 295,900 173 28,142 9.51 

Source: Tianshui Economic Statistics Yearbook 2009 

128. The rural poor population in Qinzhou and Maiji, is not defined by official rural poor 
counties/districts. The poor population is defined by those who live under the rural MLG. 
The summary of the rural poor is shown in Table 4-12.  

Table 4-12 Rural Population under MLG in 2008 

City/district Rural Population MLG (CNY/Year) 
Rural Poor 
Population 

Rural Poverty 
Incidence (%) 

Tianshui 
Municipality 

2,624,200 685 342,000 13.03 

Qinzhou District 310,500 685 39,967 12.87 

Maiji District 300,600 685 47,211 15.71 

129. Ethnic minority profile. Tianshui has a minority population of 255,000 with 32 
ethnic minority groups, accounting for 7.1% of the total population. The largest minority is 
the Hui with 228,000 people. Most of the Hui people live in the Zhangjiachuan Hui Minority 
Autonomous County, located about 50 km north of the Tianshui urban area, with only about 
27,000 people scattered throughout the rest of Tianshui municipality.  

130. There are a few minorities living in the two project districts. There is a Hui village 
near the Maiji new road network component with about 400 persons in the Mapaoquan 
village, but they will not be affected by land acquisition or housing demolition. Instead, they 
will benefit from the project once the road network construction is completed. Furthermore, 
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the Hui people can speak Mandarin with the Han majority. Most ethnic minorities are 
scattered and living alongside Han groups, both sharing the same community resources 
including natural resources, infrastructure and social facilities. The project will not affect 
their traditional life, culture, environment and daily life. They will benefit from the project’s 
improved road network and transport conditions, enjoy better accessibility to public facilities, 
district heating services, clean air environment, and health improvements. Hence, the 
components of the project will not have negative impacts on ethnic minorities. 

131. Gender profile. The female population in Tianshui comprises 48.11% of the total 
population in 2008.  About 34% of the total employed population are women. Following the 
PRC women development outline, the Gansu provincial government formulated the 2001-
2010 Gansu Women Development Plan. Tianshui also designed its own Women 
Development Plan that emphasizes the need to increase the number of employed women in 
urban areas, prevent the incidence of domestic violence and improve women’s health 
particularly reproductive health.  These can be achieved through various means such as the 
provision of professional training, employment information, and health education. The 
employment status in the Qinzhou and Maiji districts is shown in Table 4-13.  

Table 4-13 Employment by Gender in State-owned Organizations 

Item 

Qinzhou (person) Maiji (person) 

Male Female Male Female 

State-owned enterprises 12,202 6,243 4,629 1,762 

Public institutions 14,090 8,603 13,217 7,076 

Government agencies 6,815 2,383 2,448 902 

Source: Field Survey. 

L. Project Area of Influence, Special Protection Objectives 

132. Since it is almost impossible to define the exact boundary of influence of the project 
in terms of potential environmental impacts and sensitivities, a pragmatic approach was 
chosen to delineate the project’s area of influence: the entire urban area of Tianshui 
bracketed by Qinzhou and Maiji districts was defined as the area of influence. Based on the 
characteristics of the proposed components and subcomponents of the project, the 
environmental features of construction sites, as well as site investigations and surveys; the 
sensitive areas within the project’s area of influence were identified, which will need special 
consideration during project implementation and operation.   

133. The environmental protection objectives of the Chengji Road and the Flood Control 
Component, as well as the four subcomponents of the Tianshui Urban Road Improvement 
Component, have been identified and are provided in Table 4.14 - 4.18.  

134. There are no historical or cultural relics, or rare and endangered species within the 
project’s area of influence. 
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Table 4-14 Environmental Protection Objectives along  

Chengji Road and the Flood Control Facility 

Item Type of Objective Protection Objective Location 

Air & Noise  

Residential area Zaoyuan Village, Yanjiahewan Village, 
Sunjiaping, Xiaojia Village, Dengjia 
Village, Yangpo, Shuiyanzai, Jinjia 
Village, Wujia Village, Xiakou Village 

North side of the 
road  

School  Sunjiaping Yifu Primary School, 
Shuiyanzai Primary School  

North side of the 
road 

Ecological 
Environment  

Farmland  Total area is 8859mu including 
836.63mu farmland 

Along the road  

Borrow pit  Affected vegetation, cultivated land, 
soil erosion and landscape 

K8+960 (Jinjia 
Village) 

High filled and deep 
excavated road 
sections 

Affected vegetation, cultivated land, 
soil erosion and landscape 

Partial road 
sections  

Landscape Alignments and structures; harmony 
with the surrounding landscape 

Along the road 

Surface Water  

Xi River Wulipu Bridge 
~ entrance to Wei River 

Quality Standard for Surface Water 
Environment (Class III) (GB3838-
2002)  

Downstream flow 
along the north 
bank of the river. 
(Shuangqiao Xi 
River Bridge) 

Main stream of the Wei 
River  

Quality Standard for Surface Water 
Environment (Class III) (GB3838-
2002) 

Shetang Wei 
River Bridge  

Floods 

Residential areas 
adjacent to Xi river 
embankment 

Zaoyuan Village, Yanjiahewan Village, 
Sunjiaping, Xiaojia Village, Dengjia 
Village, Yangpo, Shuiyanzai Village, 
Jinjia Village, Wujia Village, Xiakou 

North side of the 
Xi River 
embankment 

Areas downstream of 
Xi river embankment 

Maiji district, Beidao district, Shetang 
town 

Downstream of 
project’s new Xi 
river 
embankment, 
along Wei River 

Social 
Environment 

Affected villages and 
schools  

Eleven villages and residential 
communities and three schools 

North side of the 
road  

Relocated people and 
units 

Partial households in Zaoyuan Village, 
Yanjiahewan Village and Shuiyanzai 
Village; Yanjiahe Primary School, 
Shuiyanzai Primary School, etc. 

Along the road 

Source: Domestic EIA Report. 

Table 4-15 Environmental Protection Objectives nearby Maiji New District Road  

Item 
Type of 
Objective 

Protection Objective Location 

Water 
Environment 

Yinchuan River 
Quality standard for surface water 
Environment (Class II) (GB3838-2002) 

620m right of the 
road network  

Mapaoquan 
Water Park  

Scenic zone 
125m right of the 
road network 

Source: Domestic EIA Report. 
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Table 4-16 Environmental Protection Objectives nearby Shuangqiao Xi River Bridge 

Item Type of Objective Protection Objective Location 

Air and 
Noise 

Residential area 
Residential buildings of Tianshui No.1 
Normal school 

East side of the road  

School Tianshui No.1 Normal school  East side of the road 

Water 
Environment 

Xi River Wulipu 
Bridge ~ entrance to 
Wei River 

Quality Standard for Surface Water 
Environment (Class III) (GB3838-2002) 

Jian Bridge 

Social 
Environment 

Affected residential 
areas and schools  

One residential area and two schools East side of the road 

Relocated residents 
Congcong Kindergarten, and other 
relocated units  

Along the road 

Source: Domestic EIA Report. 

 

Table 4-17 Environmental Protection Objectives nearby Shetang Wei River Bridge  

Item 
Type of 
Objective 

Protection Objective Location 

Ecological 
Environment 

Land/farmland 
occupied 

Vegetation, soil erosion and landscape on 
the 31mu acquired farmland  

Nearby the bridge 

Landscape Harmony with the surrounding landscape Along the line 

High filled road 
sections  

Affected vegetation, cultivated land, soil 
erosion and landscape  

Along the line 

Water 
Environment 

Wei River 
Quality Standard for Surface Water 
Environment (Class III) (GB3838-2002) 

Location for the bridge 
crossing the river 

Source: Domestic EIA Report. 

 
Table 4-18 Environmental Protection Objectives along Chiyu Road  

Item 
Type of 

Objective Protection Objective Location 

Air & Noise 

Residential area 
Residential area at the crossroad to 
Tianshui Jun, Majiaxiatou Village and 
Xishili Village and Yanxin Village 

Two sides of the road. 

School 
School for Children of Employees of No. 
213 Factory  

South side of road 

Ecological 
Environment 

Farmland  Occupied farmland of 21mu Along the road 

Temporary Use of 
Land 

Affected vegetation, farmland, soil 
erosion and landscape 

Along the road 

High filled and 
deep excavated 
road sections  

Affected vegetation, farmland, soil 
erosion and landscape 

Along the road 

Landscape Coordination with the landscape along Along the line 
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Item 
Type of 

Objective Protection Objective Location 

the line  

Water 
Environment 

Nanguo River 
Quality standard for Surface Water 
Environment (Class III) (GB3838-2002) 

Location of the river 
bridge rehabilitation  

Social 
Environment 

Affected 
residential areas 
and schools  

Four residential areas, and one school  Along the road 

Relocated 
residents  

Residents of residential area at the 
crossroad to Tianshui Jun, Majiaxiatou 
Village and Xishili Village and Yanxin 
Village, and the School for Children of 
Employees of No. 213 Factory 

Along the road 

Source: Domestic EIA Report. 

135. Environmental protection objectives of the district heating component. The 
environmental sensitive locations for the proposed district heating pipeline, and the HESs 
and the relay pump stations within 200m range are listed in Table 4-19 and 4-20, 
respectively. These areas will mainly be exposed to noise and impacts from fugitive dust 
emissions during pipeline construction, and noise during operation of HESs and the Relay 
Pumping Station. Another important protection objective relates to the livelihood of 
permanent and temporary workers currently employed in the operation of small boilers. With 
the change of heating supply types from small coal-fired boilers to district heating, 199 small 
boilers will stop their operation. A re-employment plan has been developed for affected 
workers (323 permanent and 439 seasonal workers), and the implementation of this plan 
and the monitoring of the workers’ status will be done following the framework of the 
environmental monitoring program.  

Table 4-19 Environmental Protection Objectives nearby the district heating Pipeline 

Item Protection Objective Location 

Noise and air Tianshui Hailin Hospital 50m to the pipeline 

Hospital of Maternal and Child Health 80m to the pipeline 

 Tianshui No.4 Middle School 50m to the pipeline 

Tianshui Vocational School 100m to the pipeline 

Yifu Middle School 50m to the pipeline 

School for Employees’ Children of Changcheng 
Factory 

100m to the pipeline 

Gansu Provincial Vocational School 100m to the pipeline 

Gansu Provincial Mechanic Industrial School 100m to the pipeline 

Xisishili Primary School 150m to the pipeline 

Hailin Vocational School 50m to the pipeline 

District’s Party School 70m to the pipeline 

Tianshui Normal College 200m to the pipeline 

Tianshuijun Primary School 200m to the pipeline 

Economic 
displacement 

762 permanent and temporary workers affected 
by the closure of 199 small boiler houses 

District heating service area 
(199 decommissioned 
boilers) 

Source: Domestic EIA Report. 
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Table 4-20 Environment Protection Objectives nearby the HESs  

and the Relay Pumping Stations 

Item Protection Objective Location 

Hospital 
Hospital of Maternal and Child Health  100 m to No. 30 HES 

Tianshui Hailin Hospital  20 m to No. 44 HES 

School 

District’s Party’s School  50 m to No. 2 HES 

Tianshui No.4 Middle School  100 m to No. 5 HES 

Tianshui Normal College  200 m to No. 7 HES 

Municipal Vocational College  100 m to No. 9 HES 

Minshan Mechanic Industrial School 50 m to No. 35 HES 

Municipal Party’s School  100 m to No. 40 HES 

School for Employees’ Children of Changcheng Factory  200 m to No. 47 HES 

Xinxing Kindergarten  100 m to No. 48 HES 

Gansu Vocational School  100 m to No. 57 HES 

Gansu Provincial Mechanic Industrial School  100 m to No. 58 HES 

Source: Domestic EIA Report 
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V. ALTERNATIVE ANALYSIS 

136. During project preparation, various alternatives for the components and 
subcomponents were proposed, screened, and studied against the technical, economic, 
social, energy efficiency and environmental criteria. The primary objective with respect to 
the environmental criteria was to identify and adopt options with the least adverse 
environmental impacts and maximum environmental benefits. The following key 
environmental factors were used in comparing alternatives (i) the amount of earthwork 
(related to vegetation disturbance, potential soil erosion.); (ii) land occupation; (iii) emission 
reduction; (iv) degree of community disturbance; and (v) resettlement and economic 
displacement. The alternative analysis also included the no project alternative.  

A. Without-Project Alternative 

137. Without the district heating component, urban residents would still have rely on the 
199 inefficient and high polluting small boilers and thousands of individual family coal-fire 
stoves due to lack of dust removal and flue gas cleaning equipment. Family heating stoves 
cause indoor and outdoor air pollution, and contribute to respiratory disease from inhaling 
coal dust and smoke. Without the component, Tianshui’s environmental conditions would 
deteriorate further along with rapid urbanization, economic development and population 
growth. The district heating component will improve both indoor and outdoor air quality and 
significantly reduce coal consumption, which will have a positive impact on the residents’ 
health, as well as GHG emission reduction, and global climate change mitigation. 

138. The scenario of without-urban transportation subcomponents would result in 
continued shortages of reliable urban infrastructure including quality roads and bridges, lack 
of public transportation, bicycle and pedestrian facilities, as well as up-to-date traffic 
management system in the two districts of Qinzhou and Maiji. Environmental quality 
improvement would be experienced at a slow pace. The situation would gradually worsen 
with pressures ascribed   to the growing urban population and economic development. The 
without-project alternative would weaken the city’s competitiveness and its attractiveness to 
outside investors and tourists, impede development and economic growth, - as well as slow 
down the improvement of living standards for its residents.  

B. District Heating Alternatives  

1. Heating Source Alternatives 

139. Since natural gas, nuclear energy and geothermal energy are not available in the 
city, it is impossible to use gas-fired boilers, nuclear energy or geothermal energy for the 
component’s heat sources. In addition, Tianshui is not a hub for heavy industry so there is 
minimal industrial waste heat which could be tapped for city heating. Therefore, optional 
heat sources for this component include a CHP plant, large size and small size heat-only 
coal-fired boiler plants, and electric heating. The alternative analysis has been conducted 
based on these options in terms of pollutants emission, technical suitability, energy 
efficiency, socio-economic impact, and cost.  

140. CHP is defined as the simultaneous production of electrical power and heat in a 
single process. It is based on the principle that, in a plant dedicated to electricity production 
alone, only a portion of the primary fuel energy is actually converted into electrical power, 
ranging typically around 33%41. The remaining part is lost in the form of heat dissipated to 
the environment. Cogeneration allows increasing the conversion efficiency of the primary 
fuel energy by means of heat recovery for heating. In other terms, CHP grants significant 
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 Overall energy efficiency from coal to electricity in conventional power plant. 
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energy saving in comparison with separate production of electricity (in a traditional power 
station) and heat (in a traditional district heating boiler house). Because the CHP makes 
extensive use of the heat produced during electricity generation, it can achieve overall 
efficiencies of around 87%.  

141. Large size heat-only coal-fired boilers have been widely used in the northern PRC 
and it is a preferred heating source next to the CHP, of which the disadvantages, in 
comparison with the CHP are (i) lower efficiency, (ii) higher emissions, and (iii) more urban 
land acquisition. The advantages include (i) shorter transmission pipelines, and (ii) shorter 
construction period.  

142. Small size heat-only coal-fired boiler plants are no longer constructed in most 
medium-large cities in the PRC because they are energy-intensive and cause heavy 
pollutant emissions. Many cities have started to demolish small boilers due to their lower 
efficiencies and higher pollutant emissions.  

143. Electric heating is prohibited in most PRC cities due to extremely low overall energy 
efficiency. The overall conversion efficiency of power plants from coal to electricity is about 
33%, and the conversion efficiency from electricity to heat is about 95%. The direct use of 
electricity for heating is wasteful. In addition, the wide use of electric heating may have 
adverse impacts on electric grid safety and stability. 

144. In comparison with other alternatives, the major advantages of the CHP include: (i) 
much higher efficiency (87%) resulting in significant coal saving; (ii) higher emission 
reduction efficiency, resulting in big contributions to local air quality improvement; (iii) 
reliable district heating supply due to professional operation and continuous monitoring of 
heat production and distribution; and (iv) lower investment and operation costs.  

Table 5-1 Comparison of Alternatives  

Item 
Existing 
Facility 

Electric 
Heating 

Small 
Boilers 

Large 
Boilers CHP 

Coal consumption (t/yr) 434,115 782,688. 351,365 292,801 262,515 

Annual coal saving (t/yr) - -348,573 82,750 141,314 171,600 

Efficiency (%) 53 31.4
42

 65 78 87 

CO2 emission (t/yr) 1,082,249 1,951,242 875,954 729,962 654,450 

CO2 emission reduction (t/yr) - -868,993 206,295 352,287 427,799 

SO2 emission (t/yr) 4,497 994 3,640 3,033 333 

SO2 emission reduction (t/yr) - 3,504 857 1,464 4,164 

NOx emission (t/yr) 2909 1,049 2,354 1,962 352 

NOx emission reduction (t/yr) - 1,860 554 947 2557 

Dust emission (t/yr) 15,948 88 12,908 227 30 

Dust emission reduction (t/yr) - 15,860 3,040 15,721 15,918 

Land use (m
2
)  10,000 90,000 18,000 8,424 

Capital cost (million CNY)  562 631 652 388 

Operation cost (million 
CNY/yr) 

 1,084 459 317 244 

145. The high efficiency achieved by using the CHP has significant environmental 
benefits, more specifically in terms of GHG reduction. In addition, due to efficient pollutant 
control equipment to be used in the CHP plant, the emissions of dust, NOx and SO2 from 
the CHP plant are much less than other options. In addition, the CHP plant will reduce land 
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 Overall efficiency from coal – electricity – heat.  

http://chp.decc.gov.uk/cms/environmental-benefits/?phpMyAdmin=ff232c1d3b302ac6e951f554eeeaefdf
http://chp.decc.gov.uk/cms/environmental-benefits/?phpMyAdmin=ff232c1d3b302ac6e951f554eeeaefdf
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use, capital investment and operation cost of the district heating system, which will minimize 
social and financial risks. It is recommended that the CHP be the heat source of the 
Component. 

2. Alternatives of Relay Pumping Stations  

146. Two options were compared, including one pumping station and three pumping 
stations. The option of using one pumping station will require high working pressure in order 
to maintain the hot water pressure over the long heat transmission network, which will 
increase the cost for equipment and transmission line. However, the installation of three 
pumping stations would require additional land acquisition, and the stations would need to 
be located in the urban area close to residential areas, in which the operation noise may 
have adverse impacts to nearby residents and businesses. The investment costs for three 
pumping stations were estimated to be significantly higher compared to one pumping station. 
The scheme with one pumping station was selected as a result.  

3. Pipe-laying Alternatives 

147. Three pipe-laying methods were considered in the FSR: above ground, buried in a 
utility tunnel, and buried directly underground. The above-ground method was eliminated 
because it would have taken up more land and would have had an adverse visual impact. 
Compared to insulation properties of a standard pipe buried in a trench, directly burying and 
laying the pipes has more advantages such as: (i) over 30% lower engineering cost; (ii) 
saving energy and reducing approximately 15~20% of heat loss or coal consumption; (iii) 
good anticorrosive and insulated performance and long working life; and (iv) less land 
occupation and faster construction. The direct burying method was selected as a result. 

C. Alternatives for Road Components and Subcomponents 

1. Options for Chengji Road 

148. Tianchan expressway crossing alternatives. Two schemes were compared and 
studied for the project road crossing over/under the Tianchan Expressway. Scheme 1 is to 
cross the expressway with a precast concrete underpass box culvert using the push-in 
construction method. This scheme is consistent with the City’s Master Plan, has minimal 
impact on the existing traffic and local environment, and requires minimal land acquisition, 
but it requires more slope protection work to minimize soil erosion. Another alternative 
consists of using an overpass to cross the expressway. Its advantages include smoother 
alignment, but greater land acquisition and high construction costs make this alternative 
unviable. The underpass option was selected, mainly because of less environmental 
impacts and land occupation. 

149. Options of roadway elevation. The alternatives of the road and embankment cross 
section have been studied and compared. The road will also serve as the river embankment, 
which requires the top elevation to be higher than the water surface of a 100-year design 
flood. Two alternatives were proposed, Alternative 1 is that the elevation of the roadway is 
lower than the embankment; and Alternative 2 uses the same elevations for both the road 
and the embankment. Alternative 1 was recommended in order to significantly reduce the 
earth filling quantity, and use green open spaces to separate the river embankment from the 
roadway. The proposed option is NMT-friendly and serves a better function as an urban 
scenery road for the Chengji Road.  

150.  Options of cross section. Two cross-section options were studied and compared 
for the road. Option 1 is 6 m (sidewalk) + 16 m (MV, bus and NMV for two directions) + 2 m 

(sidewalk) ＝ 24 m; Option 2 is 3 m (sidewalk) ＋9 m (MV, bus and NMV for one direction) 
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＋ 6 m (median) ＋9 m (MV, bus and NMV for another direction) ＋3 m (sidewalk) ＝30 m, 

which has a median to separate counter traffic flows. Option 1 is suitable for a secondary 
road which provides more service functions to residents, such as easily providing bus stops, 
more pedestrian crossings, and allocating sufficient space for NMT. The median in Option 2 
would minimize disturbance between counter traffic flows and thus increase road safety, but 
increase vehicle speeds and make it difficult for pedestrians to cross the road. Option 2 is 
more expensive and requires more land acquisition as a result of the wider roadway. Option 
1 was selected after balancing the advantages and disadvantages of the options.  

151. Connection to north Weibin road. Two alternatives were considered to connect the 
Chengji Road with the existing North Weibin Road. In Scheme 1, the Chengji Road turns 
north along the river bank, then crosses the Wei River with a half cloverleaf shape overpass 
to connect with the North Weibin Road. Under Scheme 2, the Chengji Road crosses Wei 
River by a 380 m long crossing bridge, and then turns east along the wall of Tianshui 
Forging Plant to connect with the North Weibin Road. After comparison, Scheme 1 was 
selected mainly because of the shorter bridge, less bridge piers, and less impact on the 
surface water environment. 

152. Options for road pavement material. Two kinds of pavement materials, cement 
concrete and asphalt concrete, were considered and compared. According to traffic forecast 
and the requirements of a secondary road, in addition to other requirements like skid 
resistance, tire/road noise, durableness, rutting resistance of hot, crack resistance of cold, 
anti-permeability, local material supplies, and hydrologic geological conditions; an asphalt 
concrete pavement was proposed for the road.  

2. Options for New Maiji Road Network  

153. The subcomponent will build four urban secondary roads in the New Maiji Town 
located south of the existing urban area, which is part of the new urban road network for the 
newly developed area.  

154. Plane alignments of these roads have been fixed in the City Master Plan, and thus 
no alternative alignments were studied. Different cross-section alternatives have been 
studied for the roadway with 30 m width (No. 107 Road, Ganquan Road and Shifuo Road), 
including with and without median separation. Alternative 1 with median separation will 
provide safer driving conditions for motor vehicles, while alternative 2 without the median 
but with 2 m green separation between sidewalks and travel lanes will provide more scenic 
routes along the road. Alternative 1 with median separation has been selected in terms of 
safety.  

155. NMV lanes will be separated from the MV lanes within the 8.0–8.5m road driveways 
during detailed design.  

3. Alternatives for Chiyu Road 

156. The project subcomponent will widen and rehabilitate the 2 km-long major urban 
road, and thus no alternative alignment was considered. Two cross-section alternatives 
were studied, i.e. keeping the current road width (Scheme 1) or widening the cross-section 
(Scheme 2). While Scheme 1 would result in reduced investment costs and limited land 
acquisition, Scheme 2 will ensure that the road has the same cross-section with the 
Xihuang Road, which connects the Chiyu Road and Tianding Expressway, thus avoiding a 
traffic bottleneck between Chiyu Road and Xihuang Road in addition to improving safety 
and connectivity. Scheme 2 was selected as a result.  
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D. Alternatives for Bridge Subcomponents 

1. Alternatives for Shuangqiao Xi River Bridge 

157. This bridge is located in one of the planned 12 south-north main roads, so the 
construction of this bridge will fundamentally improve the city’s road network. After 
completion of the bridge, residents on both sides of the river will have greater convenience 
in crossing the river and reducing travel time, thereby easing traffic congestion and emission 
pollution, and improving public transport.  

158. Bridge type. Three bridge types were considered including a concrete frame arch, a 
concrete rigid frame, and a simply-supported precast beam bridge. The precast beam 
bridge has the lowest construction cost, while the other two options will cost about 50% 
more. However, in consideration of the bridge location in the downtown of Qinzhou District, 
the bridge will be a city landmark structure so that aesthetic appearance takes primacy in 
selecting the bridge type. Based on the alternative study, the concrete frame arch was 
selected as the preferred bridge type with less impact on the hydraulic condition.  

159. Connection configuration.  An alternative study for the connection configuration at 
both approaches was conducted. Option 1 is to use a grade separation over the exiting 
Binhe Road without  direct connection, and Option 2 is to build a half clover interchange to 
connect to the exiting Binhe Road. Option 2 will involve a large amount of land acquisition 
and high construction cost, and more importantly the proposed half clover interchange will 
have the potential to become a traffic accident black spot due to the uncontrolled traffic 
crossing at the intersections with Binhe Road. As a result, Option 1 with the grade 
separation was recommended.  

2. Alternatives for Shengtang Wei River Bridge 

160. The purpose of this bridge is to provide improved access from the G310 highway to 
the Shetang industrial zone. The subcomponent will reduce traffic loads through the city 
center and increase the community’s safety.  

161. Bridge type. The bridge type alternative study was conducted to select the most 
suitable bridge type. A simply supported precast concrete beam bridge and a cast-in-place 
concrete continuous box beam bridge were studied. The simply supported beam option has 
the lower construction cost and is easy to construct. The concrete box beam bridge is more 
aesthetically attractive. Since the bridge is located in the rural area with the main function of 
connecting National Route G310 to the Shetang Industrial Park, the aesthetic appearance 
of the bridge is not as critical with respect to construction cost and bridge function. 
Therefore, the simply supported beam bridge was recommended.  

3. Alternatives for Sunjiaping Xi River Bridge 

162. The bridge is part of the Chengji road and flood control facilities component. Two 
options for the bridge structure were studied. Option 1 is a seven-span variable depth 
continuous PC box girder with spans of 35+5×50+35=320 m, and a 5×20=100 m simple 
supported beam with continuous deck for the southern approach; while Option 2 is a simple 
supported box girder with four unit spans of 3×30+4×30+4×30+3×30=420 m, then transfers 
to a continuous box girder after positioning on the piers. After examining the advantages 
and disadvantages of the options, Option 1 was recommended mainly because the: (i) 
structure is stronger, (ii) cost is almost same with Option 2, and (iii) the structure is 
internationally accepted and commonly used in the PRC.  
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4. Alternatives for Xiakou Wei River Bridge 

163. Location. Two alternative locations were studied for Chengji road to cross the Wei 
River. Alternative 1 is to place the bridge at about 500 m north of the confluence of the Wei 
River and Xi Rivers. The advantages of the alternative include shorter bridge length and 
less impact on the river flow, but with more turns for roadway alignment. Alternative 2 is to 
build the bridge at the confluence of the rivers, which will provide a straight horizontal 
alignment, but with a much longer bridge and high potential to impact the river flow. Based 
on the alternative study, Alternative 1 was selected in consideration of the cost and the 
limited impacts to the river hydraulic flow. 

164. Bridge type. The bridge is also a part of the Chengji Road and Flood Control Facility 
Component. Two options for the bridge structure were studied. Option 1 is variable depth, 
continuous eight spans with the length of 35+6×50+35=370m PC box girder; and Option 2 is 
a simple supported concrete box girder with continuous deck (three units of 4×40+3×35+ 
3×35=370m). After comparing the advantages and disadvantages of the options, Option 1 
was recommended mainly because: (i) higher strength structure and (ii) aesthetically more 
attractive in consideration of its location at the downtown area. 
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VI. ANTICIPATED IMPACTS AND MITIGATION MEASURES  

A. Positive Impact and Environmental Benefits 

165. The project will bring significant benefits to more than 640,000 urban residents by 
improving living conditions, the urban environment, public health and safety, as well as 
employment and incomes. The project will provide Tianshui city with an opportunity to 
establish, build up, and strengthen its institutional capacity for project implementation and 
environmental management. The proposed institutional development and capacity-building 
program under the project will help TMG to achieve this target. The socioeconomic 
development in the Guanzhong-Tianshui Economic Development Zone as well as in Gansu 
Province is expected to further accelerate under the PRC’s Western Region Development 
Strategy. The project could also be a model for similar developments in other cities in the 
Province. 

166. The Qinzhou district heating component will significantly improve the city’s air 
quality by using an environmentally friendly CHP plant with advanced emission control 
equipment that consumes less coal to replace 199 small, polluting, and inefficient coal-fired 
boilers and thousands of single-family heating stoves. The reduction of single-family stoves 
as point sources for indoor air pollution will have a significant impact on the residents’ health 
and well-being, especially the poor. Water and soil pollution will indirectly improve as a 
result of the reduction of TSP, PM10, SO2, NOx and other harmful compounds that 
contribute to acid rain, decreased crop production, and water pollution. The component will 
have the following impacts in the area: (i) increase urban coverage of the district heating 
services area to 20 million m2 by 2016, and reduce coal consumption and emissions 
pollution; (ii) reduce traffic hazards caused by coal and slag transport vehicles in urban 
areas; and (iii) improve public health and the living environment in areas now affected by 
emissions, noise, and flue dust from the small boiler houses and family heating stoves.  

167. Projected reductions in coal usage and emissions are summarized in Table 6-1 
below: 

Table 6-1 Estimated Total Emissions Reductions and Coal Saving  
from Component A: Qinzhou District Heating 

Item Coal Saving/Emission Reduction (t/a) 

Coal savings (standard coal) 171,600 

Coal savings (raw coal)
43

 252,200 

Reduction of coal transport vehicles
44

  31,525 No./a 

SO2 emission reduction 4,160 

NOx emission reduction 2,560 

Flue dust emission (TSP) reduction 15,900 

CO2 emission reduction 427,800 

Reduction of slag 51,000 

Reduction of slag transport vehicles  6,375 No./a 

Source: calculated by the PPTA consultants jointly by the EIA Institute and the DI. 

168. The urban transport components (component B, C, and D) will bring 
environmental and social benefits to Tianshui residents. The new and upgraded roads and 
bridges will improve the connectivity of different districts within the city and reduce transport 
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 Calculated based on the coal used in Tianshui (heat value: 19,940kJ/kg); 
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 Calculated as 8 t per truck.  
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of (partly dangerous) goods through residential areas, thus significantly improving public 
health and safety.  Project roads and bridges will also provide opportunities to complete and 
expand municipal services through the provision of pipelines and conduits for water supply, 
wastewater collection, and stormwater drainage. The components will also help the city 
establish an efficient, safe, and sustainable urban transport system including public 
transportation facilities, pedestrian crossings, traffic management and landscaping, which 
will benefit local economy and its residents. The proposed road safety audit and urban 
transport planning system under Component D will provide TMG with a useful tool for urban 
road planning and management. The system will include urban road network planning, 
urban parking planning and management, pedestrian and NMT planning, and urban 
infrastructure maintenance programming. This will improve the overall efficiency and safety 
of the city’s transport system and enhance its livability. 

169. Urban transport components will also contribute to vehicle emission reduction and 
better ambient air quality through more efficient motor vehicle operation, and shorter travel 
time. It is estimated that  total gasoline savings in 20 years (2015-2034) will be about 746.62 
million l, with an average annual gasoline savings of 37.33 million l, which will result in an 
annual reduction of about 85,859 t of greenhouse gas (CO2 equivalent). 

Table 6-2 Gasoline Saving by Implementation of Component B and C 

Year 
Annual Gasoline Saving from Various Vehicle Models 

(million liter) 
Total Gasoline 

Saving  
(million liter) Vehicle Model Car Bus Mini Truck Medium Truck Heavy Truck 

2015 6.78 8.71 2.18 0.97 0.95 19.59 

2019 9.13 12.70 2.92 1.30 1.27 27.31 

2024 10.86 17.01 3.42 1.52 1.49 34.30 

2029 16.94 27.67 5.52 2.45 2.39 54.97 

2034 20.26 11.71 12.40 5.51 5.38 55.27 

Total (20 
years) 

273.68  158.19  167.51  74.43  72.68  746.62  

Annual 
average 

13.68  7.91  8.38  3.72  3.63  37.33  

Source: DI. 

170. Flood control. The flood control facility under Component B of the project will 
construct and rehabilitate the un-repaired embankment along the Xi River, thus the city’s 
ability for flood control and protection will be significantly improved. Consequently, damages 
of flood to houses, facilities and goods, as well as farm lands and crops, will be prevented 
and/or mitigated; at the same time increasing land values. It was estimated that average 
economic benefits due to the project would be about CNY9.45-6.10 million per year.  

171. Poverty and social benefits. A poverty and social assessment, including a 
household survey, community and focus group discussions and key informant interviews 
was conducted during project preparation. Gansu is one of the PRC’s poorest and least 
developed western provinces and has been prioritized in national development plans. The 
project will directly benefit over 640,000 urban residents of whom approximately 13.0% are 
poor in addition to about 30,000 rural residents in three towns surrounding the city’s urban 
areas, by improving living conditions, public health standards, and Tianshui’s urban 
environment. The project will create 1,465 full-time jobs during the construction period and 
658 indirect (multiplier-effect) jobs. Employment targets for vulnerable groups and women 
are included in the DMF and loan assurances. In addition, due to project construction, the 
development of other relevant commercial sectors will be promoted, which will annually 
induce indirect job creation of about 2,000 full time positions. Air quality and traffic 
improvements through the provision of district heating services, urban road network 
development,  improvements in public transport and NMT, and road safety and transport 
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planning will improve public health and safety. Improving the urban road and bridge network 
will benefit public access and mobility and reduce time burdens. A social development 
action plan (SDAP) and a gender action plan (GAP) have been prepared and will be 
implemented by TPMO and IAs during project construction.  

172. Gender benefits. The project has been designed to be classified as effective gender 
mainstreaming (EGM) and a gender action plan (GAP) has been prepared and agreed on. 
Analysis of the survey and focus group discussion data reveal that women are 
disproportionately affected by air pollution from inefficient boilers, use of home heating 
stoves, and the time burden of caring for family members suffering from respiratory illnesses. 
Women are also largely responsible for paying utility bills and managing the impact of 
increased costs on household budgets. Improvements to the urban transport network and 
attention to the needs of women in the planning of public transport, pedestrian, non-
motorized transport access and road safety programs will also provide positive benefits by 
reducing time burdens, increasing access, mobility and safety. The GAP includes specific 
targets for women in employment, participation and capacity-building opportunities and is 
supported by a loan assurance, and consultant support for implementation and monitoring. 

173. Table 6-3 below is the result from the household survey, in which the women visited 
expressed the perceived benefits after implementation of the project.  

Table 6-3 Women Survey Result for Benefits from the Project 

Benefit from the Project Percentage of visited women 

Will save the time for shopping 56.4% 

Will save time to hospital 56.4% 

Will save time to school 38.5% 

Will save time to working places 46.2% 

Traffic safety will be improved 66.7% 

District heating component will save time for cleaning home. 34% 

Diseases caused by indoor coal fire emission will be reduced 38% 

Source: PPTA Consultant’s report.  

B. Screening of Potential Impacts 

174. The potential impacts were screened during the EIA process in order to (i) identify 
the relative significance of potential impacts from the activities of the proposed components 
and subcomponents; (ii) establish the scope of the assessment which assists in focusing on 
major, critical, and specific impacts; and (iii) enable flexibility in regard to consideration of 
new issues, such as those that reflect the requirements by ADB’s SPS. 

175. The screening process showed that during design and construction phases, the 
major negative environmental impacts are associated with potential soil erosion, geological 
hazards and health and safety concerns caused by asbestos if no proper protection 
measures are taken; during the operation phase, the major negative environmental impact 
is traffic noise in the urban area. 

176. The impacts were grouped under three general categories: physical, biological and 
socio-economic. Impacts during design, construction and operation phases were considered 
separately. Potential impacts from the project were considered under the following 
categories: (i) direct impacts – those directly due to the project itself; (ii) induced impacts –  
resulting from activities arising from the project, but not directly attributable to it; and (iii) 
cumulative impacts – which in combination would exert significant additional influence. 
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C. Impacts Associated with Project Location, Planning, and Design 

1. Direct Losses 

177. Land acquisition, resettlement. The project is classified as resettlement category 
A as the construction of the project’s subcomponents will necessitate significant land 
acquisition and resettlement. In total, the project will affect 17 village committees or 
community committees, 2 towns, 2 street offices, and 2 districts of Tianshui City. A total of 
1,041.32 mu45 of land will be permanently acquired and 170 mu of land will be temporarily 
occupied during project implementation. Land acquisition will affect 1,225 households and 
5,593 persons. A total of 66,249 square meters (m2) of houses and buildings will also be 
demolished, adversely impacting 416 households, 1,567 persons, and 70 small enterprises 
or institutions.  

178. The district heating component (Component A) will affect 4 village committees, 2 
towns (Yuquan and Huaniu), and 2 districts (Qinzhou and Maiji). In total, 24.8 mu of 
collectively-owned land will be permanently acquired and 50 mu will be temporarily 
occupied. Land acquisition will affect 64 households and 152 persons. The total area of 
buildings to be demolished is 6,600 m2. House relocation will affect 5 rural households and 
23 persons. THC, the heating component IA, will rent 14,960 m2 of existing boiler houses 
for heat exchange stations.  

179. The Chengji road and flood control and urban transport components (Components B 
and C) will affect 13 village or community committees, 2 towns (Yuquan and Huaniu), 2 
street offices (Shimaping and Xiguan), and 2 districts (Qinzhou and Maiji). In total, 1,016.52 
mu of land will be permanently acquired and 120 mu will be temporarily occupied. Of the 
permanently occupied land, 958.92 mu are collectively-owned and 57.60 mu are state-
owned. Land acquisition will affect 1,161 households and 5,441 persons. The total area of 
buildings to be demolished is 59,649 m2. Relocation will affect 24 small enterprises (self-
employed) or institutions and 46 small shops (groceries or restaurants). House relocation 
will affect 411 households and 1,544 persons.  

180. Two full resettlement plans (RPs) have been prepared for the project, which will be 
endorsed by the EA/IAs and disclosed to affected people in local language prior to the 
management review meeting.   

181. Economic displacement. The closure of 199 small heating boilers will improve air 
quality and district heating access, but will also result in 323 formal workers losing their 
positions and 439 seasonal positions being lost. A labor re-employment plan for these 
workers has been prepared with extensive consultation. It is supported by a loan assurance 
and will be implemented by TPMO and the IAs. The labor re-employment plan is described 
in detail in the Social and Poverty Assessment Report and presented in Appendix V.  

182. Loss of cultural heritage and protected species. No important cultural heritage or 
archaeological sites are recorded on land that will temporarily or permanently be lost. No 
rare and endangered species will be directly impacted by the Project. The road alignments, 
bridge locations and pipeline routes will not be located in forests and grasslands of 
ecological significance, nature reserves, or scenic areas.  

183. However, construction activities have the potential to disturb unknown underground 
cultural relics, although none have been identified yet. Special attention should be paid and 
strict procedures should be established so that underground cultural sites can be identified 
and protected if they are discovered during construction. The mitigation measures will 

                                                           
45

 A mu is a PRC unit of measurement (1 mu = 666.67 m
2
).  
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include immediate suspension of construction activities if any archaeological or other 
cultural relics are encountered. The two municipal relic management authorities, as well as 
the PMO, will be promptly notified, and construction will resume only after thorough 
investigation and with the permission of the appropriate authority. 

2. Indirect and Induced Impacts  

184. Soil erosion. The Chengji Road and Flood Control Facility component has the 
potential to induce significant soil erosion if appropriate measures are not taken. The SEPP 
was therefore prepared in 2009, and approved by the Gansu Water Resource Bureau on 28 
August 2009. The SEPP is summarized in Annex IV. The SEPP states that as much as 80% 
of anticipated erosion could be mitigated through re-vegetation and slope stabilization along 
cleared and cut areas. It identifies the following erosion hot spots: (i) borrow pits, (ii) deep 
cutting and high filling areas; and (iii) slopes and retaining walls; and (iv) construction areas 
of bridges and drainage culverts.  

185. Preventing soil erosion was carefully taken into consideration during the FS stage for 
selection of road alignments, bridge location and pipeline routes. The following mitigation 
measures defined in the EIAs and the SEPP shall be considered during detailed design of 
the road and bridges components:  

i) reduce further the volume of filling earthwork to optimize basic balance 
between cutting and filling; 

ii) design roads in line with the landform, without any deep excavation and high 
filling; 

iii) plant local trees  for landscape design; and trees, shrubs and grasses  must  
adapt  to actual local conditions and blended with the surrounding 
environment;  

iv) incorporate  mitigation measures defined in the EIAs and the SEPP in 
detailed design; and 

v) water permeable sidewalk bricks should be designed to mitigate impacts 
from storm water runoffs. 

186. Landslides. There are two spots along the north side of Chengji Road adjacent to 
the mountains where cutting on the hill toe is needed. After excavation of the mountain 
slope, seepage from the slope may cause landslides. Slope protection engineering, 
including slope drainage design and landslide prevention measures, will be conducted 
during detailed design. Since the embankment will be built with materials taken from the 
local loess, lining of both the upstream face and treatment of the foundation shall be 
designed to prevent leakage and landslides. 

187. Mudslides and flood control of Chengji area. Mudslides may occur during severe 
rains in areas where soil and geological conditions are not stable. After the construction of 
the Chengji Road, the north floodplain of Xi River will be used as land development, and 
part of the land will be used for landscape and open space. Given the low land elevation of 
the floodplain between the Xi River embankment and the North Mountain, flood control and 
drainage facilities will need to be carefully planned in the framework of the area land use 
and development plan. The area will be safe from floods of a 1 in 100 years intensity, but 
potential embankment failure and other damages represent a risk that must be carefully 
addressed during detailed engineering design. On PRC’s Ministry of Land and Resource 
request, TMG engaged an expert geological team to conduct a geological hazard risk 
assessment and delineate the areas that have potential geological risks before approval of 
the FS by the provincial DRC. The survey is expected to be finalized by end of December 



53 

 

2010, and needs approval from the Department of Land and Resources of Gansu Province. 
Based on the assessment results, TMG will develop a detailed land use plan including 
prevention and control measures, for the entire area between the Xi River and Beishan 
Mountain in conjunction with the City Master Plan, subject to approval by NDRC. The areas 
that have potential risk of mudslides, landslides and flood will be clearly defined and marked 
as a non-urban development zone to prohibit any residential and commercial development. 
A mudslide monitoring and early warning system will be installed in the Beishan Mountain to 
record rainfall, surface water flow, unusual noise, earth cracks, deformation and movement. 
The system will be implemented and operated by the Land and Resource Bureau. The city’s 
emergency preparedness and response plan will be adapted with the necessary institutional 
support to respond to any possible hazards. The system  will be implemented before 
completion of the physical works. The system will be assessed and reported in the 
framework of the environmental acceptance monitoring and audit. 

188. The construction of the Chengji Road will include building six box culverts and seven 
drainage pipes across the road facing mountain gullies to discharge runoffs and floods from 
the Beishan Mountain, which will help release mountain flood and ease the potential 
mudslide at these locations. In areas with high potential of landslides and mudslides, urban 
development for residential and commercial construction shall be avoided. The proposed 
culverts and pipes will be located at the existing mountain gullies to convey the runoff from 
the mountain to the Xi River, which will not increase discharge to the Xi River, but maintain 
the existing runoff pattern. Culvert foundations will be treated using reinforced concrete to 
ensure structural strength and minimize foundation settlement. A retaining wall will be 
designed at the inlet of culverts, and the top of the retaining wall will be higher than the 
designed flood level to prevent flood backflow from the river channel. During detailed design, 
it will be necessary to reexamine the tributary culvert, confirm the flow rate, and check the 
flow capability of the culverts. At the same time, protection against erosion at the inlet and 
outlet of the culverts shall also be considered to prevent flood from scouring.  

189. To minimize potential landslide risk along the Chengji road, during FS stage the 
alignment of the road and embankment has been shifted toward the Xi River, which will 
shorten the width of the flow section, but not encroach on the regulation line of 200m as 
defined in the Tianshui Urban Flood Control Plan. Narrowing the flow section of the river 
may raise the water surface level; assessments as required by the flood control planning on 
channel conveyance capacity and water surface elevation will thus be further conducted 
during detailed design. The proposed embankment is designed with a 0.8m high levee crest 
as safety barrier, i.e. design flood level-added freeboard. 

190. Impact of river embankment on river environment. The Xi River embankment 
and the culverts have the potential to induce hydrological and morphological river changes 
and sediment transport. Hydrological stations along the Xi River and the Wei River in 
Tianshui, Nanhechuan and Beidao are monitoring river hydrology, morphology and 
sediment transport on a regular basis. TMG confirmed that data produced by the 
hydrological stations will be shared with the TPMO and reported in the environment 
progress reports. The monitoring plan was updated accordingly. 

191. Induced accrued flood risk downstream. The embankment of the Xi River along 
the Chengji Road has the potential to transfer flood risks further downstream if not 
embedded in an area wide flood control plan. The construction of Chengji road and flood 
control embankment is one component of a comprehensive flood control plan developed 
and approved in 2009 (Tianshui Urban Flood Control Plan). The area along the north side of 
the Xi River between Qinzhou and Maiji districts is in a narrow strip with an average width of 
about 1.5 km, characterized as the transition from the flood plain of the Xi River to the toe of 
the North Mountain. The river channel width defined by the regulation lines for this section 
of the Xi River is 200 m. The construction of the Chengji Road will build about 10 km river 



54 

embankment to provide flood protection for the area of about 15 km2. Based on Tianshui 
Flood Control Plan (2009), the total drainage area for the Xi River is 1019 km2. Drainage 
water from this 15km2 area protected by Chengji Road and embankment will not 
significantly increase flood levels in the Xi River. The induced flooding risk downstream is 
not significant and was considered in the Tianshui Urban Flood Control Plan. A flood control 
expert hired under the PPTA consultancy critically reviewed all flood control plans, defined a 
range of measures required to ensure conformity with the municipality’s flood control plans, 
and confirmed that the project will not induce significant impacts downstream:  

i) The present width of the Xi River is 110-230 m. The regulation line defined in 
the Tianshui Urban Flood Control Plan is 200m for this section, and will thus 
not lead to significant narrowing of the present river width. 

ii) The floodplain along the Chengji Road is very small (15km2) and partly 
populated (10 villages), and has little impact on flood attenuation. 

iii) The flood control system in Maiji District downstream of the Chengji road and 
embankment is of high standard is in accordance with the Tianshui Urban 
Flood Control Plan, which considers floods from the Xi River after project 
intervention. 

iv) The induced risk further downstream, i.e. Shetang area eastern of the Maiji 
district, will be minimal as a result of the confluence of the Xi River and the 
Wei River in Maiji district, where the design peak discharge capacity 
increases from 3290m3/s (Xi River) to 6560m3/s (Wei River), thus 
significantly reducing the induced impact of the Xi River embankment of 
downstream areas. The Tianshui Urban Flood Control Plan defines the plans 
to upgrade the flood control and river embankment system in the Shetang 
area. The agricultural area will be gradually transformed to an industrial park, 
with adequate flood control measures. Shetang town is located further north 
of the Wei River at a higher elevation, and not vulnerable to floods. The 
impact from potential floods will be minimal.  

192. Impact of bridge design on river flow capacity. If not designed and constructed 
properly, five proposed bridges over the rivers may constrain flood flow if they do not 
provide adequate hydraulic openings to discharge the flood flow or encroach into the water 
channel to limit the flow. Constrained water flow may increase water surface elevation, 
which may result in additional flood damage. Estimated freeboards for project bridges have 
been checked, revealing that adequate freeboards have been provided. However, these 
numbers shall be reevaluated during the final design based on the final bridge geometry 
and profiles.  

193. Drilling exploration during bridge design. Drilling of three to five test boreholes 
for each large bridge shall be conducted during bridge design, based on which the 
geotechnical investigation report and geological layer drawing will be developed. The 
drawing will include at least the following: (i) engineering geological specifications and (ii) 
engineering geological histogram drawings. 

194. Dynamic analysis. During  bridge design,  a dynamic analysis shall be conducted 
and the earthquake intensity level shall be established, which will be used as a basis  for 
estimating the seismic load and defining the bridges’ basic structural frequency and 
dynamic structural response as required by  national codes. 

195. Impact on topography. Potential impacts on topography are most likely to occur in 
the Project because: (i) cutting and filling activities will occur in some sections of the Chengji 
Road and Maiji new road network; and (ii) excavations of borrow pit will cause drainage and 
visual problems unless properly controlled. Major mitigation measures during the design 
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stage include: (i) designing roads in line with the landform as  much as possible to avoid any 
deep excavation and high filling; (ii) carefully designing the borrow pit including excavation 
methods, scope, and restoration standards.  

196.  Induced traffic. The construction of new roads or upgrading of an existing road to a 
different class of usage has the potential to influence traffic volume and consequent 
developments along the roads. In the case of new project roads in Tianshui, the new 
connectivity is limited in scope (providing links between the two urban districts, between two 
industrial parks, and to regional highways) and will reduce traffic on existing less direct 
roads.  

197. Measures during detailed engineering design. A series of measures will be 
implemented during detailed engineering design to ensure that the direct and induced 
impacts related to project design will be minimized:  

i) All project sites will be carefully reconfirmed to avoid or minimize potential 
adverse impacts on the surrounding environment and communities. 

ii) The flood control component, including induced impacts on downstream 
areas, will be critically reviewed based on a detailed analysis and 
calculations of design water levels accounting for the final embankment and 
bridge design. The assessment should demonstrate that the flood control 
embankment will ensure protection from 1 in 100 years flood events, will not 
encroach on the regulation line of 200m, confirm channel conveyance 
capacity and water surface elevation as required in the flood control plan, 
and demonstrate no net increase of risk of floods downstream.  

iii) TMG engaged an expert geological team to conduct a thorough site soil 
condition and geological risk evaluation along the river bank (Chengji Road) 
and delineate the areas that have potential risks for mudslides, landslides 
and floods. Based on the evaluation results, a detailed land use plan for the 
entire area will between Xi River and Northern Mountain will be developed in 
conjunction with the city master plan. The areas that are at risk will be clearly 
defined and marked as non-urban development zones to prohibit any 
residential and commercial development. This plan will form the basis for 
approval of applications to the Tianshui Planning Bureau.  

iv) The DI will reexamine the design of tributary culvert, confirm the flow rate, 
and check the flow capability of the culverts. At the same time, the protection 
against erosion at the inlet and outlet of the culverts also requires design 
consideration. Guide walls to be built at culvert inlet to prevent tributary flood 
from reach the road surface as well as scour prevention lining at the bottom 
of the culvert body will be reviewed during detailed design following flood 
control expert recommendations.  

v) A mudslide monitoring and early warning system will be installed in the 
Beishan Mountain to record rainfall, surface water flow, unusual noise, earth 
cracks, deformation and movement. The system will be implemented and 
operated by the Land and Resource Bureau. The city’s emergency 
preparedness and response plan will be adapted with the necessary 
institutional support to respond to any possible hazards. The system  will be 
implemented before completion of the physical works. The system will be 
assessed and reported in the framework of the environmental acceptance 
monitoring and audit. 

vi) The DI will conduct more detailed scour depth analysis and calculation for 
general scour depth and scour depths of each project bridge. 
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vii) Adequate technical design and scheduling of construction activities shall 
ensure safety, sanitation, and low environmental impact that meet relevant 
standards and regulations. 

viii) Environmental mitigation measures indicated in the EIAs and the EMP shall 
form part of the design documents and bidding documents for all 
subcomponents, and shall be included in contract documents for civil 
constructions. All contractors shall be required to comply with the EMP. 

ix) The environmental monitoring program will be incorporated into the designs 
to ensure that environmental impacts are closely monitored and construction 
and operating activities are closely supervised against the approved EIAs.  

x) The locations of the proposed HESs, based on the preliminary selection 
during the feasibility study, shall be reconfirmed and designed as far as 
possible from sensitive environmental areas, such as schools, hospitals, 
residential buildings, among others.  

E. Environmental Impact and Mitigation Measures during Construction  

 

1. Soil  
 

198. Impacts on soil. The project could affect the soil in the project area through erosion, 
contamination, and differential compaction. Soil erosion may be caused by roadbed 
construction, excavation of pipe trenches, and borrow pits; stockpiles and spoils from 
earthwork during construction of roads, bridges, pipelines, and grading; as well as 
demolition of existing small boiler houses and site preparation for the relay pumping station 
and the HESs. Bridge construction may contribute to bank erosion and excessive amounts 
of sediment will enter the water if proper design and construction methods are not strictly 
followed. Soil contamination may result from the inappropriate transfer, storage, and 
disposal of petroleum products, chemicals, hazardous materials, liquids and solid waste.  

 

199. Soil erosion. Soil erosion will occur during the construction phase when surface 
vegetation and soil are damaged. The primary area of potentially increased soil erosion 
includes deep cuts, high fills, borrow pits, spoil sites, temporary construction sites, special 
geological conditions, and other areas where surface soil is disturbed. Both Component B 
and C will construct five bridges, one box culvert underpass, and thirteen pipe or box 
culverts. The components will require excavating about 759,200 m3 of earth and rocks from 
cut sections of the alignment, and the filling earth will be 1.701 million m3; about 941,000 m3 
of borrow earth will be used as fill base in the updated FSR (see Table 6-4 for detail). 

  

Table 6-4 Cutting and Filling Earth for Road and Bridge Components  

Comp. Subcomponent Fill (m
3
) Cut (m

3
) Borrow Earth (m

3
) 

B 
Chengji Road and Flood Control 
Facility 

   

 i) Chengji road and bridges 479,039 395,101 83,938 

 ii) Embankment 758,332 347,350 410,982 

C 

Maiji New District Road Network    

296,591 i) No. 107 Road 145,163 151 

ii) No. 103 Road 43,160 1,488 
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Comp. Subcomponent Fill (m
3
) Cut (m

3
) Borrow Earth (m

3
) 

iii) Ganquan Road 58,942 2,293 

iv) Shifo Road 53,378 120 

Shetang Wei River Bridge 99,076 0 99,076 

Chiyu Road 63,475 12,734 50,741 

 Total 1,700,565 759,237 941,328 

Source: Domestic EIA. 

200. According to the domestic EIA report, the current average soil erosion intensity in the 
project area is 2,610 t/km2a (1,060t/km2.a on Beishan mountain area, and 3,010t/km2.a on 
the valley terrace area), and will increase to 4,200 t/km2a and 56,000 t/km2a, respectively 
for the road subgrade and bridge constructions on Beishan mountain area; and will increase 
to 9,600 t/km2a and 48,000 t/km2a respectively on the valley terrace area. The EIA 
estimated that the amount of increased soil erosion due to the Project would be about 
21,000 t without proper protection measures. A sound SEPP has been worked out and 
approved by GWRB in August 2009, which includes adequate mitigation measures during 
construction of subgrade, ditch excavation, pavement, retaining walls, bridge and tunnel 
works, as well as borrow pits, spoil sites, and temporary land use (Appendix III).  

201. Current and predicted erosion intensities for various construction activities in the 
project area are listed in Table 6-5, and the projected increased soil erosion amount for 
each of the components and subcomponents are shown in Table 6-6. 

 Table 6-5 Current and Projected Soil Erosion Intensity in Project Areas 

Zone 
Construction 

Area 

Current Erosion 
Intensity 
(t/km

2
.a) 

Accelerated 
Erosion 

Coefficient 

Projected Erosion Intensity 
during Construction 

(t/km
2
.a) 

Beishan 
Mountain 
Area  

Subgrade 
construction  

1,050 4.0 4200 

Bridge 
construction  

14,000 4.0 56000 

Valley 
Terrace 

Subgrade 
construction  

2,400 4.0 9600 

Bridge 
construction  

12,000 4.0 48000 

Borrow pit  6,000 4.0 24000 

Construction 
Sites  

6,400 3.0 19200 

Source: Domestic EIA. 

 
Table 6-6 Projected Increase Soil Erosion Amount (t) 

Component/Subcomponent 
Erosion Amount before 

Construction (t) 

Erosion Amount 
during 

Construction (t) 

Increased 
Erosion 

Amount (t) 

Chengji Road and Embankment 6,178 22,661 16,483 

Maiji New District Road Network  331 1,325 994 

Shuangqiao Xi River Bridge  696 2,472 1,777 

Shetang Wei River Bridge  365 1,460 1,095 

Chiyu Road  270 995 725 

Total 7,840 28,913 21,074 

Source: Domestic EIA. 
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202. Borrow pit. The project will have only one borrow pit, which is located 800 m north 
of Station K8+960 of Chengji Road (the back hill of Jinjia Village), where the required 1.16 
million m3 of earth can be borrowed. The borrow pit has been approved in the SEPP. The 
borrow pit will be restored to a forest after completion of the construction. The budget for the 
restoration is 1.5million CHY (226,000USD). The cost is included in the budget of Chengji 
Road and Flood Control Component (landscaping budget). A detailed borrow pit 
management and rehabilitation plan will be developed during the detailed engineering 
design by the design institute, and submitted to TWRB and TEPB for approval. Soil 
stabilization measures defined in the SEPP include: (i) preserving existing vegetation where 
no construction activity is planned or temporarily preserving vegetation where activity is 
planned for a later date; (ii) applying temporary soil stabilization, such as covering with 
plastic film, geotextile, or similar materials to subgrade slopes if permanent protection works 
cannot be carried out in time during the rainy season; (iii) if necessary, applying erosion 
control blankets and check dams to control erosion in concentrated flow paths; and (iv) 
applying permanent soil stabilization measures, such as vegetation and revegetation upon 
completing construction, or when closing borrow site and its temporary access roads.  

203. Major mitigation measures for control of soil erosion and other geologic hazards 
due to construction activities are as follows: 

i) minimize active open excavation areas during trenching activities and use 
appropriate compaction techniques for pipe trenches construction; 

ii) provide temporary detention ponds or containment to control silt runoff; 

iii) construct intercepting ditches and drains to prevent runoff entering 
construction sites, and divert runoff from sites to existing drainage; 

iv) strip and stockpile topsoil, cover or seed temporary soil stockpiles;  

v) limit construction and material handling during periods of rains and high 
winds; 

vi) during road and bridge construction, maintain slope stability at cut faces by 
implementing erosion protection measures such as terraces and silt barriers; 

vii) stabilize all cut slopes, embankments, and other erosion-prone working 
areas while works are going on. All earthwork disturbance areas shall be 
stabilized within 30 days after earthworks have ceased at the sites; 

viii) pay sufficient attention to drainage after land recovery to prevent water 
accumulation. Adopt appropriate construction techniques, such as sinking 
wells and cofferdams;  

ix) properly slope or re-vegetate disturbed surfaces, such as compacted pipeline 
trenches and cut banks; 

x) protect slopes on both sides of bridges and culverts to prevent soil and water 
loss and to keep the ecosystem balance;  

xi) plant grass to protect slopes, especially on sandy soil and terraced slopes; 
and 

xii) appropriately set up temporary construction camps and storage areas to 
minimize the land area required and impact on soil erosion. 

204. Mitigation measures for the operation of the borrow pit include:  

i) confirm the location by consulting with the TEPB and TWRB before using 
borrow pit; 
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ii) implement the borrow pit operation program during construction as approved 
by TEPB and TWRB;  

iii) rehabilitate and restore the borrow pit to forest land;  

iv) conduct regular internal supervision (CSCs) and periodic external monitoring 
(licensed soil erosion institute) of the borrow pit; and 

v) conduct project completion audit to confirm that the borrow pit was 
rehabilitated in accordance with the approved rehabilitation plan and 
government regulations; hold contractors liable in case of non-compliance. 

205. Mitigation measures for soil contamination control include the following: 

i) properly store petroleum products, hazardous materials and waste on 
impermeable surfaces in secured and covered areas, and use the best 
management practice to avoid soil contamination; 

ii) remove all construction wastes from the site to approved waste disposal sites; 
and  

iii) provide spill cleanup measures and equipment at each construction site and 
require contractors to conduct training in emergency spill response 
procedures. 

206. Strengthen inspection and monitoring of soil erosion. Based on the SEPP, a soil 
erosion inspection and monitoring program has been proposed in the EMP. Internal 
inspection and monitoring will be conducted by the contractors and construction supervision 
companies while compliance inspection and monitoring shall be conducted by a licensed 
institute following the monitoring plan in the EMP (Appendix II in detail). The monitoring 
results will be submitted to TPMO, TEPB and TWCB and serve as basis for project progress 
reports and acceptance of construction.  

2. Water  

207. Impact on surface water hydrology. The construction of the river embankment and 
river bridges may disrupt the river hydrology through obstruction of flood flow and cause 
back water effect in the upstream. In order to minimize this impact,  mitigation measures 
include:  

i) both the river embankment and the bridge pier constructions shall be 
conducted during the dry season (from October to next May)—construction 
during the rainy season shall be prohibited; 

ii) foundation treatment and pier grouting come first in pier construction; and 

iii) provide adequate opening for flood flow before the rainy season. 

208. Surface water pollution. Road, bridge and embankment construction, as well as 
pipeline works, will disturb surface soils and could affect surface water in the project area 
through increased sedimentation of rivers, such as cutting and filling operations, excavation 
of pipeline trenches, bridge constructions across the rivers and embankment works. 
According to the FSR, piles will be drilled during construction of the bridge foundation, which 
will disturb the river sediment and further increase suspended solid (SS) concentration in 
the river water body. Contractors will be requested to pump slurry to shore and properly 
dispose cutting materials. This will reduce the disturbance of sediments and the residual 
impact on water quality. 

209. Inappropriate storage and handling of petroleum products and hazardous materials, 
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or accidental spills, disposal of domestic wastewater from construction camps, and wash-
down water from construction equipment and vehicles may contaminate adjacent surface 
water or groundwater resources.  Contractors will be required to store all toxic, hazardous or 
harmful construction materials including petroleum products on an impermeable surface and 
managed in such a way to prevent spillage or leakage. 

210. Construction wastewater. Wastewater produced during construction will come 
from washing aggregates, pouring and curing concrete, and oil-containing wastewater from 
machinery repairs. Tunneling operations for culverts and underpass crossings will produce 
a distinctive wastewater with suspended solids as the main pollutant, with a concentration 
ranging from 800 to 10,000 mg/l.  

211. Measures for managing construction wastewater include the following: 

i) wastewater from  tunneling work will be collected in sedimentation tanks, 
retention ponds, and filter tanks to remove silts and oil, and then be reused 
for the tunneling operations; 

ii) all areas where construction equipment is being washed will be equipped 
with water collection basins and sediment traps; and 

iii) septic treatment and disposal systems will be installed at construction camps 
along with proper maintenance protocols. 

212. Water quality parameters (for pollutants such as SS, COD, oil, and grease) in the Xi 
River and Wei River will be monitored during construction in accordance with the EMP 
monitoring program to identify and confirm results of the impact assessment and 
effectiveness of adopted mitigation measures. 

3. Noise and Vibration 
 

a. Noise Intensity 

213. A significant increase in noise is expected during construction, due to various 
construction and transport activities. Construction activities will involve excavators, 
bulldozers, graders, stabilizers, concrete-mixing plants, drills, stone-crushing and screening 
plants, rollers, and other heavy machinery. Noise during pipeline construction will be 
generated by the trench excavator, roller and other compaction machine. While noise levels 
may be severe, they will be temporary and localized. The major construction machinery 
noise testing values are shown in Table 6-6. 

Table 6-6 Testing Values of Construction Machinery Noise 

No. Machine Type Model 

Distance between 
Measuring Site and 
Construction 
Machinery (m) 

Maximum 
Sound Level 
L max (B) 

1 Wheel Loader Model XL40 5 90 

2 Wheel Loaders Model XL50 5 90 

3 Grader Model PY160A 5 90 

4 Vibrating Roller Model YZJ10B 5 86 

5 Two-wheeled Two-Vibrating 
Roller 

Model CC21 5 81 

6 Three-wheeled Roller  5 81 

7 Tire Roller Model ZL16 5 76 
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8 Bulldozer Model T140 5 86 

9 Tire Hydraulic Excavator Model W4-60C 5 84 

10 Paver (UK) Fifond311ABGCO 5 82 

11 Paver (Germany) VOGELE 5 87 

12 Generating Set (two sets) FKV-75 1 98 

13 Impact Trepan Model 22 1 87 

Source: Ministry of Communications. 2006. Specifications for Environmental Impact Assessment of Highway. 

b. Methodology for Prediction of Noise Value during Construction 

214. Construction equipment noise source is considered as a point sound source, and the 
predictive mode is as follows: 

  

 Where, Li and L0 are equipment noise sound levels at Ri and R0 respectively, ΔL is 
additional decrement produced by barriers, vegetation and air.  

215. As for the impact of multiple construction machineries on a certain future position, 
sound level superposition is needed: 
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i. Prediction Results 

216. According to the model, noise levels at different distances are gained after 
calculating the impact scope of equipment noise during construction as in Table 6-7, and 
the impact scope of different equipment is in Table 6-8. 

Table 6-7 Noise Values of Construction Machineries at Different Distances dB (A) 

Machinery 
Name 

Distance to Machinery 

5 m 10 m 20 m 40 m 60 m 80 m 100 m 150 m 200 m 300 m 

Loader 90 84 78 72 68.5 66 64 60.5 58 54.5 

Vibratory Road 
Roller 

86 80 74 68 64.5 62 60 56.5 54 50.5 

Bulldozer 86 80 74 68 64.5 62 60 56.5 54 50.5 

Land Scraper 90 84 78 72 68.5 66 64 60.5 58 54.5 

Excavator 84 78 72 66 62.5 60 58 54.5 52 48.8 

Roller 87 81 75 69 65.5 63 61 57.5 55 51.5 

Mixing 
Equipment 

87 81 75 69 65.5 63 61 57.5 55 51.5 

Source: PRC EIA Report. 

Table 6-8 Road & Bridge Construction Equipment Noise Impact Scope 

Construction 
Stage 

Construction 
Machinery 

Limit Standard (dB) Impact Scope (m) 

Daytime Nighttime Daytime Nighttime 

Earth and Stone 
Work 

Excavator 75 55 14.1 118.6 

Bulldozer 75 55 17.7 177.4 

Loader 75 55 28.1 210.8 

Scraper 75 55 39.7 281.2 

Land Scraper 75 55 28.1 210.8 

Tamper 75 55 84.4 474.3 
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Construction 
Stage 

Construction 
Machinery 

Limit Standard (dB) Impact Scope (m) 

Daytime Nighttime Daytime Nighttime 

Piling Pile Driver 85 Forbidden 126.2 / 

Structure 

Road Roller 70 55 31.5 177.4 

Truck 70 55 66.8 266.1 

Vibrator 70 55 53.2 224.4 

Dump Truck 70 55 19.9 111.9 

Blender 70 55 20.0 112.5 

Mixing Machine 70 55 35.4 167.5 

Source: PRC EIA Report. 

217. It is estimated that noise intensity during construction will be in the range of 76–98 
decibels in audible scale. In such cases, they will still meet the PRC standard of Noise 
Limits for Construction Sites (GB12524-90) of up to 130 m away from the source during the 
day and 480 m at night. In addition, large amounts of borrow and waste materials will be 
transported to and from the construction sites frequently during the average 10 hour 
workday for the construction season of 270 days per year over 3 years. As a result, urban 
residential areas and villages through which haul roads pass and are adjacent to 
construction sites will frequently experience noise at 70–80 decibels in the audible scale. 
Activities with intensive noise levels will not only have an impact on the residents, but also 
may cause injury to construction workers operating the equipment.  

c. Mitigation Measures for Noise Impact 

218. These mitigation measures are essential for construction activities to meet PRC 
construction site noise limits and to protect sensitive receptors: 

i) Ensure that noise levels from equipment and machinery conform to the PRC 
standard of GB12523-90, and properly maintain machinery to minimize noise. 

ii) Apply noise reduction devices or methods where piling equipment is 
operating within 500 m of sensitive sites such as schools, hospitals and 
residential areas. 

iii) Locate sites for rock crushing, concrete-mixing, and similar activities at least 
1 km away from sensitive areas. 

iv) To reduce noise at night, restrict the operation of machinery generating high 
levels of noise, such as piling, and movement of heavy vehicles along urban 
and village roads between 20:00 and 06:00 the next day in accordance with 
PRC regulations. 

v) Reach an agreement with nearby schools and residents regarding heavy 
machinery work to avoid any unnecessary disturbances. If disturbance 
cannot be avoided, compensate the affected residents. 

vi) Place temporary hoardings or noise barriers around noise sources during 
construction, if necessary. 

vii) Monitor noise at sensitive areas at regular intervals (refer to the monitoring 
plan). If noise standards are exceeded, equipment and construction 
conditions shall be checked, and mitigation measures shall be implemented 
to rectify the situation.  

viii) Conduct weekly interviews with residents living adjacent to construction sites 
to identify community complaints about noise, and seek suggestions from 
community members to reduce noise annoyance. Community suggestions 
will be used to adjust work hours of noise-generating machinery. 
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d. Vibration Impact and Mitigation Measures  

219. Significant vibrations are expected during road and bridge construction and pipeline 
works, including vibrations from bridge pilling, pipeline trench compaction and roadbed 
compaction and rolling, etc. On the proposed construction site, different degrees of 
mechanical vibration will occur during the Project and the substitution of construction 
procedures. Such vibration is sudden, impassive and discontinuous, which will easily annoy 
people.   Main road construction machineries include vibrating road rollers, land scrapers, 
loader and spreading machines, among which the vibrating road roller’s impact is very high. 
People and buildings at all sensitive points near the proposed roads and the bridges will be 
affected by the construction machinery vibration. Mitigation measures include prohibition of 
pilling and compaction operations at night, which will effectively reduce the vibration impact. 

4. Air Quality 

220. The project could have the following impacts on air quality during construction: (i) 
dust from gravel production, concrete mixing, transportation of the borrow material and 
excavation spoil, and dust soil from disturbed and uncovered construction areas and other 
construction activities, especially in windy days; (ii) emissions from asphalt plants, asphalt 
pavement, and vehicle emission from construction vehicles, and (iii) heavy diesel 
machineries and equipment. Fugitive dust may be caused by excavation, demolition, 
vehicular movement, and materials handling, particularly downwind from the construction 
sites. The dust and emission caused by pipeline ditch excavation, backfill and vehicular 
movement could affect nearby residential areas, hospitals and schools. 

221. Mitigation measures will include: 

i) locating asphalt plants and mixers as far away as possible (at least 200 m 
downwind) from the nearest residential areas and other sensitive receptors; 

ii) spraying water on construction sites and material handling routes where 
fugitive dust is being generated; 

iii) paying particular attention to dust suppression near sensitive receptors such 
as schools, hospitals, or residential areas; 

iv) storing petroleum or other harmful materials in appropriate places and 
covering to minimize fugitive dust and emission; 

v) covering materials during truck transportation, in particular, the fine material, 
to avoid spillage or dust generation; 

vi) ensure vehicle emissions are in compliance with PRC standards of 
GB18352-2005, GB17691-2005, GB11340-2005, GB2847-2005, and 
GB18285-2005; and 

vii) maintain vehicles and construction machinery to a high standard to ensure 
efficient running and fuel-burning and compliance with the PRC emission 
standards. 

 

5. Solid Waste 

222. Construction and domestic solid wastes. Construction wastes could have 
adverse impacts on the surroundings. Work forces of contractors will generate solid wastes 
of 0.2–0.5 ton per day in each camp. Inappropriate waste storage and disposal could affect 
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soil, groundwater and surface water resources, and hence, public health and sanitation.  

223. Mitigation measures will include the following: 

i) establish temporary storage for solid wastes away from water bodies or other 
environmental sensitive areas, regularly haul to an approved landfill or 
designated dumping site; 

ii) provide appropriate waste storage containers, and reach agreement with 
local villages or residential communities for disposal of worker’s camp 
domestic waste through the local facilities where appropriate. These 
arrangements are to be made prior to commencing construction; 

iii) hire a contractor with  proper credentials to remove all wastes from sites to 
approved waste disposal sites according to  appropriate standards; 

iv) hold contractors responsible for proper removal and disposal of any 
significant residual materials, wastes and contaminated soils that remain on 
the ground after construction. Any planned paving or vegetating of the area 
shall be done as soon as the materials are removed to protect and stabilize 
the soil; and 

v) prohibit burning of waste. 

224. Wastes from demolishing work. Demolition of the existing 199 small boilers and 
thousands of single-family heating stoves, as well as the existing steel pedestrian bridge will 
generate large quantities of solid wastes and debris including ferrous waste, waste concrete, 
bricks, glass, rubble, and roofing materials, etc. Inappropriate disposal and storage of 
deconstruction waste could impact soil, groundwater and surface water resources, and 
consequently public health. Some small boilers may contain asbestos material so that 
caution and careful attention should be paid to avoid adverse impacts to public health.  

225. Measures to minimize health risks caused by asbestos during demolishing the 
small boilers include the following: 

i) Asbestos risk assessment. Before DH Component implementation, a 
detailed risk assessment will be conducted by Gansu Provincial 
Dangerous/Hazardous Wastes Disposal Center (GDWDC)46. GDWDC is the 
only licensed professional unit in Gansu province for disposal of dangerous 
and hazardous waste, including asbestos. GDWDC was created in 2007, 
with approval by the Ministry of Environment Protection. GDWDC operates a 
new landfill for hazardous waste in Lanzhou, with a capacity of 326,000m3. 
GDWDC confirmed that asbestos containing waste could be disposed in this 
landfill. GDWDC will inspect all 199 small boilers and potential risks of 
asbestos during rehabilitation or demolishing of the boilers. The assessment 
will identify presence, absence and amount of asbestos and asbestos-
containing materials (ACM) in each of the 199 small boilers, and define an 
action plan for all small boilers, including labeling requirements, control 
mechanism (from elimination, removal or isolation to safe working practices), 
health and safety requirements, as well as a plan of action and procedures 
for disposal of the asbestos and ACM. The plan will be based on the World 
Bank EHS standards (April 2007) and the Good Practice Note ―Asbestos: 
Occupational and Community Health Issues (May 2009)‖. The risk 
assessment will be shared with TEPB, TPMO and ADB, and will be a 
condition for disbursement of the DH component. 
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 A licensed professional dangerous/hazardous wastes disposal unit was approved by PRC Ministry 
of Environmental Protection in 2007.   
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ii) Removal, transport, and disposal. GDWDC will be responsible for the 
removal, transport and disposal of the asbestos and ACM. GDWDC shall 
identify, properly label and pack asbestos as well as demolishing debris 
contaminated with asbestos during the deconstruction. Asbestos and ACM 
will be transported by GDWDC in sealed vehicles to the hazardous waste 
landfill operated by GDWDC in Lanzhou. The disposal costs for the 53 small 
boiler houses to be renovated as HESs will be included in the budget of the 
proposed DH component. The costs for the deconstruction of all other small 
boilers will be paid by the property owners of the small boilers in accordance 
with Environment Protection Law of PRC (December 1989). 

iii) Licensed demolishing contractor(s) will be selected through competitive 
bidding. The risk assessment, the asbestos management plan, the mitigation 
measures, the environmental, health and safety requirements during disposal 
of asbestos, as well as the supervision requirements by GDWDC, will be 
included into the bidding document(s). The bidding process including the 
bidding evaluation and the contract signing will be managed and supervised 
by TPMO and TEPB. The costs of supervision by GDWDC will be paid by the 
demolishing contractors (1000CNY/person/d). 

iv) Supervision. The Pollution Control Management Division and the 
Environmental Inspection & Supervision Brigade47 of TEPB will supervise the 
deconstruction and transport process, with the support of the environment 
specialist of the loan implementation consultancy service and GDWDC. The 
applicable domestic and international law and regulation for the demolishing 
and disposal of asbestos and ACM are: (i) PRC «Law on Prevention of Solid 
Waste Pollution» (April 1996); (ii) PRC «Regulations of Hazardous Waste 
Management Permit » (July 2004), (iii) the World Bank EHS (Good Practice 
Note: Asbestos: Occupational and Community Health Issues); (iv) WHO 
Policy and Guidelines; and (v) ISO/FDIS 16000-7: Indoor air – Part 7: 
Sampling strategy for determination of airborne asbestos fiber concentrations.  

v) Occupational health and safety. Proper protective clothing and specific 
equipment shall be provided by GDWDC to the trained team of GDWDC and 
demolishing contractors’ workers involved in demolishing and disposing of 
asbestos during deconstruction of the small boilers. 

vi) Training. Training on handling and managing asbestos and ACM will be 
provided to TEPB and deconstruction contractors. The training has been 
included in the training plan of the EMP, and budgeted accordingly. 

vii) Monitoring. Asbestos and ACM will be monitored after deconstruction of 
small boilers where asbestos has been identified during the risk assessment. 
The monitoring will consist of a visual inspection to confirm that all identified 
ACM have been removed, and a clearance monitoring of airborne asbestos 
to confirm safe working environment. GDWDC will conduct the visual 
inspection; a licensed laboratory will be identified to conduct the clearance 
monitoring. The inspection and monitoring program for the asbestos and 
ACM has been included in the monitoring program of the EMP. 

226. The Mitigation measures for disposal of non-hazardous wastes during 
deconstructions of the small boilers and the pedestrian bridge include the following: 

i) maximize reuse/recycling of deconstruction wastes generated during 
demolition (e.g. iron, bricks, windows, doors, steel bars etc.), sell them to 
local waste recycling stations), dispose other demolition debris in municipal 
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 The uniformed enforcing team for pollution control in the City. 
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solid waste landfills or special construction and demolition debris landfills 
subject to approval by TEPB; and 

ii) throwing waste into the river will be strictly prohibited during pedestrian 
bridge demolition. 

 

6. Other Hazardous and Polluting Materials  

227. A construction material handling and disposal protocol that includes spill emergency 
response will be prepared and implemented by contractors as part of each site’s EMP. The 
following measures will be taken to prevent pollution of soil and surface and groundwater:  

i) storage facilities for fuels, oil, and other hazardous materials shall be within 
secured areas on impermeable surfaces, and provided with bunds and 
cleanup installations;  

ii) vehicles and equipment will be properly staged in designated areas to 
prevent contamination of soil and surface water; vehicle, machinery and 
equipment maintenance and refueling shall be properly carried out so that 
spilled materials do not seep into the soil;  

iii) oil traps shall be provided for service areas and parking areas; and fuel 
storage and refilling areas will be located at least 300 m from drainage 
structures and important water bodies; and  

iv) contractors’ fuel suppliers shall be properly licensed. They shall follow proper 
protocol for transferring fuel and the standard of JT 3145-88 (Transportation, 
Loading and Unloading of Dangerous or Harmful Goods). 

 

7. Flora and Fauna 
 

228. Potential impacts. Since construction activities will be mainly within the urban area, 
there are no rare, threatened, or endangered species within the construction boundaries. 
But special precautions shall be taken during and after construction for the protection of 
small animals, reptiles, and birds of common species that live in vegetated roadside areas, 
medians, embankments and slopes, inner areas of bridges, and especially green areas and 
roadside parks. The potential impacts of the Project on flora and fauna include the removal 
of vegetation and disruption of the ecosystem during construction. In particular, the cutting 
and filling for roadbed constructions of the Chengji Road and the Maiji District New Road 
Network, as well as trench excavation for the district heating pipeline-laying will alter the 
original landscape and vegetation. As a result, some birds and small mammals and reptiles 
that inhabit these areas will be dislocated. Increased SS may drive the fish population in the 
Xi River and Wei River away from the impacted area. However, since the rivers have almost 
become seasonal rivers, the impact will be insignificant and will disappear soon after the 
construction ends. 

229. Mitigation measures for the impact on flora will include the following activities: 

i) preserve existing vegetation where no construction activity is planned, or 
temporarily preserve vegetation where activity is planned for a later date; 

ii) properly backfill, compact and re-vegetate  pipeline trenches after  pipeline 
installation; 

iii) protect existing trees and grassland during road, bridge and pipeline 
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constructions; where a tree has to be removed or an area of grassland 
disturbed, replant trees and re-vegetate the area after construction; 

iv) remove trees or shrubs only as  a last resort if they impinge directly on  
permanent works or approved necessary temporary works; and 

v) in compliance with the PRC’s forestry law, undertake compensatory planting 
of an equivalent or larger area of affected trees and vegetation. 

  

8. Socioeconomic Impacts, Community, and Occupational Health and 
Safety 

230. Potential socioeconomic impacts. The potential socioeconomic impacts of the 
Project during construction include traffic congestion, threat to public safety from 
construction activities and heavy vehicles and machinery traffic, and unexpected 
interruptions in municipal services and utilities because of damage to pipelines for water 
supply, drainage, heating supply, and gas, as well as to underground power cables and 
communication cables (including optical fiber cables). Any of these disruptions in service 
can seriously affect the economy, industries, businesses and residents’ daily life. Traffic 
congestion may worsen as construction traffic in urban areas increases during rush hours; 
roads may be fully or partially closed during construction, causing temporary inconvenience 
to traffic, residents, commercial operations, and institutions. Construction may require 
relocation of municipal utilities such as sewer, gas, water supplies, communication cables, 
and power supplies, and hence the temporary suspension of services to adjacent 
communities. Construction sites will be located close to residential and commercial urban 
areas, presenting a threat to public health and safety.  

231. Mitigation measures include: 

i) requiring contractors to consider the impact on traffic in construction 
scheduling. A traffic control and operation plan will be prepared and it 
shall be approved by the local traffic management administration before 
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, building interim roads, selecting transport 
routes to reduce disturbance to regular traffic, reinstating roads, and opening 
them to traffic as soon as the construction is completed; 

ii) planning construction activities so as to minimize disturbances to utility 
services. Temporary land occupation will be planned well ahead of 
construction to minimize its impact. Land will be reinstated to its original 
condition after construction; 

iii) implementing safety measures around the construction sites to protect 
the public, including warning signs to alert the public to potential safety 
hazards, and barriers to prevent public access to construction sites; and 

iv) conducting three-dimensional detection of underground facilities before 
construction. Consultations and advice to design institutes and contractors 
from a subsurface utility engineering specialist is necessary to avoid potential 
accidents, excessive costs, and delays during project implementation. 

232. Occupational health and safety. Contractors shall be required by the TPMO and 
the IAs to ensure that their workers and other staff work on the proposed constructions are 
in a safe environment. Contractors shall ensure that: (i) all reasonable steps are taken to 
protect any person on the site from health and safety risks; (ii) the construction site is a safe 
and healthy workplace; (iii) machineries and equipment are safe; (iv) adequate training or 
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instruction for occupational health and safety is provided; (v) adequate supervision of safe 
work systems is implemented; and (vi) means of access to and egress from the site are 
without risk to health and safety.  

233. All contractors shall be required to implement effective occupational health and 
safety measures for their workers within all construction sites, including efficient sanitation, 
adequate health services and protection clothing and equipment. The contractors’ 
performance and activities for occupational health and safety shall be incorporated in their 
monthly progress reports. 

F. Environmental Impact and Mitigation Measures during Operation 

 
1. Urban Transportation Improvement and Flood Control Components 

234. Adverse environmental impacts of the Component during operation primarily include 
vehicle emissions, traffic noise, water pollution from storm-water runoff on asphalt pavement, 
and hazardous spills resulting from road accidents.  

a. Air Pollution  

235. Pollutants from vehicle emissions include carbon monoxide, NOx, TSP, and total 
hydrocarbon, of which NOx is the most prevalent. Baseline monitoring indicates that the 
average concentrations of NOx in the project area met Grade II of the national standard of 
GB3096-1996. According to the domestic EIA, if vehicle emission control is reinforced 
during the operation of the component, the NOx concentration will meet the Ambient Air 
Quality Standard (GB3095-1996) after project implementation. 

236. Mitigation measures include: 

i) containing provisions for motor vehicle emission control in bidding 
documents for all new gas stations in the City including gasoline and diesel. 
Contractors that include clean energy stations in their bids will be given 
favorable consideration and preference if all other conditions are equal 
among  bidders; 

ii) including similar provisions in bidding documents for procurement of new 
buses by municipal bus companies, whereas, bidders (bus suppliers) who 
propose buses with clean fuels and who have installed more advanced 
emission control systems will be given preferential consideration, assuming 
all other conditions are equal. Bus manufacturers and public bus companies 
that cannot meet  new emission control standards will not be allowed to bid; 

iii) all vehicles must pass an emission test as part of the annual vehicle safety 
and environmental protection inspection. Vehicles that cannot meet the 
standards on the basis of current regulations and environmental 
considerations shall be upgraded or taken out of traffic; 

iv) air pollution compliance monitoring will be undertaken by TEMS in 
accordance with the monitoring program in the EMP; and 

v) setting up speed-limit signs and adopting corresponding measures at places 
where actual values measured for air pollution exceed the standard. 

b. Water Pollution  

237. Storm-water runoff. Precipitation from rain that flows over the ground can entrain 
debris, chemicals, sediment, rubbish, and other pollutants. If prevented by impervious 
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surfaces like asphalt pavements and sidewalks from naturally permeating into the ground, it 
can transport these pollutants into sewer systems, tributaries, and directly into rivers, 
contributing to water pollution. Major pollutants from storm-water runoff include various 
organic compounds, petroleum, and suspended solids. Storm-water runoff will discharge 
into a roadside drainage system and then flow into municipal wastewater treatment plants.  

238. Since water-permeable sidewalk bricks will be applied and a considerable area of 
the urban green space and trees will be planted within proposed project interventions, the 
environmental impact from runoff pollution will be minimally reduced. But higher attention 
shall be paid to areas near the Wei River and Xi River.  

239. Mitigation measures include: 

i) routinely collecting and properly disposing litter and debris from sidewalks, 
driveways, and parking lots, especially near the Wei River and Xi River; 

ii) cleaning the roadside catch basins before the rainy season to avoid  river 
pollution by storm water runoff flushing debris and dirty silt;  

iii) placing garbage bins and containers along the road network; and 

iv) prohibiting the construction of car washing and gas stations near rivers and 
drainage channels. 

G. Flood and Mudslide protection 

240. Flood protection. The Chengji Road will increase the flood protection of the area 
between Qinzhou district and Maiji districts to a 1 in 100 years standard. As discussed 
earlier, this embankment will not induce accrued flood risks downstream. An early flood 
warning system for the entire municipality was put in operation in 2006. It consists of rain 
gauges on the mountains and water-level gauges in the Xi River upstream of the urban area, 
which are controlled and managed by the municipal commander center of flood and drought 
control. 32 automatic rainfall monitoring stations and 5 hydrologic stations were installed or 
upgraded. The system can forecast flood peaks one hour in advance. The rain gauges and 
water level gauges are powered with solar energy. A flood emergency response mechanism 
is in place with a deputy Mayor as the leader. The commander center operates the early 
warning system, consisting of a sms alert system, 11 early warning broadcast master 
stations and 18 substations, enabling effective and timely evacuation of the potential 
affected population. The early warning system and emergency preparedness and response 
mechanism will be critically reviewed in the framework of the institutional strengthening 
component, and adapted to account for the new flood standards, and will cover the entire 
project’s area of influence, thus ensuring community safety in case of extreme events. The 
hydrological monitoring stations along the Xi River and Wei River will monitor river 
hydrology, morphology and sediment transport. The monitoring data will be shared with the 
TPMO and used to assess the impact of the project component on the river hydrological 
and morphological characteristics, and the implication of potential changes on flood safety. 
As one of the key watercourses monitored by the Yellow River Conservancy Commission, 
Wei River of Maiji District in Tianshui City has completed a river basin flood forecasting and 
early warning system, but the automatic early warning system against regional mountain 
torrents in Maiji District remains to be improved. In 2010, Maiji District of Tianshui City was 
listed in the Mountain Torrents Disaster Prevention and Control Projects implemented by 
Gansu Province, with total investment of over CNY 8 million. By November 2010, CNY 2.5 
million have been invested. The implementation of this project and the completion of the 
monitoring and early warning system will ensure early flood warning for Tianshui and its 
downstream areas. 

241. Mudslide protection. The area between Chengji Road and the Northern Mountain 
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is prone to mudslides. TMG engaged an expert geological team to conduct a thorough site 
soil condition evaluation and delineate the areas that have potential risks for mudslides 
before project implementation. Based on the evaluation results, TMG will develop a detailed 
land use plan for the entire area between the Xi River and Northern Mountain in conjunction 
with the City Master Plan. The areas that are at risk will be clearly defined and marked as a 
non-urban development zone to prohibit any residential and commercial development. The 
land use plan will also define flood control and drainage facilities for the new development 
area. A mudslide monitoring system will be installed to record rainfall, surface water flow, 
unusual noise, earth cracks, deformation and movement. This monitoring system will be 
linked to the early warning system and the existing emergency response plan that will be 
reviewed to respond to possible mudslides and embankment failures. . In addition, a 
mountain torrents disaster prevention and control system was established in 2009. The 
system includes nine small watersheds around the urban area of Tianshui, including Luoyu, 
Lver, Nanguo, Pingyu, Baozi, Longwang, Shuijia, Dongjia, and Yngchuan Rivers. The 
system was implemented in 2009, including installation of a water and rain condition 
monitoring system, an early warning system, institutional capacity building, awareness 
raising, training and drill. 12 automatic rainfall stations and 52 simple precipitation stations 
have been installed. The culverts and drainage pipes as well as other mudslide control 
components will be inspected and maintained regularly. An adequate maintenance budget 
has been earmarked. 

H. Traffic Noise 

242. Prediction modal for traffic noise. The Traffic Noise Model developed by the U.S. 
Federal Highway Administration is widely employed in the PRC to predict noise during 
operation. The noise at any point of the ground refers to the superposition of noise energy 
of the line source transmitted to the point and to the background noise energy. The 
methodology for the modal is summarized in Appendix IV.  

243. Traffic noise prediction. Traffic noise prediction values for different roads and 
bridges, different times, and different distances are showed in Table 6-9. 

Table 6-9 Traffic Noise Prediction Leq [dBA] 

Road Year Time 

Distance from the Prediction Point to Lane Center (m) 

10 20 30 40 50 60 80 100 120 150 200 
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2014 
day 68.42 61.41 58.81 57.22 56.08 55.18 53.81 52.78 51.95 50.94 49.65 

night 63.17 54.69 51.14 48.90 47.26 45.96 43.96 42.44 41.21 39.72 37.81 

2018 
day 69.75 62.75 60.14 58.56 57.41 56.52 55.15 54.11 53.28 52.27 50.99 

night 64.52 56.05 52.49 50.26 48.62 47.32 45.32 43.80 42.57 41.08 39.17 

2023 
day 70.66 63.66 61.05 59.47 58.33 57.43 56.06 55.03 54.19 53.19 51.09 

night 65.47 57.00 53.44 51.21 49.57 48.27 46.27 44.75 43.52 42.03 40.11 

2028 
day 71.25 64.25 61.64 60.06 58.92 58.02 56.65 55.62 54.78 53.78 52.49 

night 66.65 59.65 57.04 55.46 54.32 53.42 52.05 51.02 50.18 49.18 47.89 

2033 
day 71.73 64.72 62.12 60.54 59.39 58.49 57.13 56.09 55.26 54.25 52.97 

night 67.19 60.19 57.58 56.00 54.86 53.96 52.59 51.56 50.72 49.72 48.43 
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 2014 
day 68.25 61.25 58.65 57.06 55.92 55.02 53.65 52.62 51.78 50.78 49.49 

night 63.01 54.53 50.98 48.74 47.10 45.80 43.80 42.28 41.05 39.56 37.65 

2018 
day 69.60 62.59 59.99 58.40 57.26 56.36 55.00 53.96 53.13 52.12 50.84 

night 64.36 55.88 52.33 50.09 48.45 47.15 45.15 43.63 42.40 40.91 39.00 



71 

 

Road Year Time 

Distance from the Prediction Point to Lane Center (m) 

10 20 30 40 50 60 80 100 120 150 200 

2023 
day 70.51 63.50 60.90 59.31 58.17 57.27 55.90 54.87 54.04 53.03 51.75 

night 65.31 56.84 53.28 51.05 49.41 48.11 46.11 44.59 43.36 41.86 39.95 

2028 
day 71.10 64.10 61.49 59.91 58.77 57.87 56.50 55.47 54.63 53.63 52.34 

night 66.48 59.47 56.87 55.28 54.14 53.24 51.87 50.84 50.01 49.00 47.72 

2033 
day 71.58 64.58 61.97 60.39 59.24 58.35 56.98 55.95 55.11 54.11 52.82 

night 67.02 60.02 57.41 55.83 54.69 53.79 52.42 51.39 50.55 49.55 48.26 

N
O

.1
0
7
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o
a

d
 

2014 
day 67.38 60.37 57.77 56.18 55.04 54.14 52.77 51.74 50.91 49.90 48.62 

night 62.13 53.65 50.10 47.86 46.22 44.92 42.92 41.40 40.17 38.68 36.77 

2018 
day 68.74 61.73 59.13 57.55 56.40 55.50 54.14 53.10 52.27 51.26 49.98 

night 63.48 55.01 51.45 49.22 47.58 46.28 44.28 42.76 41.53 40.04 38.12 

2023 
day 69.66 62.66 60.06 58.47 57.33 56.43 55.06 54.03 53.20 52.19 50.09 

night 64.43 55.96 52.40 50.17 48.53 47.23 45.23 43.71 42.48 40.99 39.08 

2028 
day 70.29 63.28 60.68 59.09 57.95 57.05 55.69 54.65 53.82 52.81 51.53 

night 65.07 56.60 53.04 50.81 49.17 47.87 45.87 44.35 43.12 41.63 39.71 

2033 
day 70.79 63.79 61.19 59.60 58.46 57.76 56.19 55.16 54.33 53.32 52.03 

night 66.15 59.15 56.54 54.96 53.81 52.92 51.55 50.51 49.68 48.67 47.39 

N
O

.1
0
3
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o
a
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2014 
day 63.25 54.62 51.27 49.11 47.50 46.22 44.24 42.72 41.50 40.01 38.01 

night 58.63 49.71 46.66 44.49 42.88 41.60 39.62 38.11 36.88 35.39 33.48 

2018 
day 64.61 55.98 52.63 50.47 48.86 47.58 45.59 44.08 42.85 41.37 39.46 

night 59.93 51.00 47.95 45.78 44.18 42.90 40.91 39.40 38.17 36.68 34.78 

2023 
day 66.17 59.06 56.60 55.06 53.94 53.05 51.70 50.67 49.84 48.83 47.55 

night 60.89 52.26 48.91 46.75 45.14 43.86 41.88 40.37 39.14 37.65 35.74 

2028 
day 66.81 59.70 57.23 55.70 54.57 53.69 52.33 51.30 50.47 49.47 48.18 

night 61.52 52.89 49.54 47.37 45.77 44.48 42.50 40.99 39.76 38.27 36.37 

2033 
day 67.36 60.25 57.78 56.25 55.12 54.24 52.88 51.85 51.02 50.02 48.73 

night 62.04 53.41 50.06 47.89 46.29 45.00 43.02 41.51 40.28 38.79 36.88 
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2014 
day 68.16 61.15 58.55 56.97 55.82 54.93 53.56 52.52 51.69 50.68 49.40 

night 62.91 54.43 50.88 48.64 47.00 45.70 43.71 42.18 40.95 39.46 37.55 

2018 
day 69.50 62.50 59.89 58.31 57.16 56.27 54.90 53.86 53.03 52.02 50.74 

night 64.26 55.78 52.23 49.99 48.35 47.05 45.05 43.53 42.30 40.81 38.90 

2023 
day 70.42 63.42 60.81 59.23 58.08 57.19 55.82 54.79 53.95 52.95 51.66 

night 65.22 56.75 53.19 50.96 49.32 48.02 46.02 44.50 43.27 41.78 39.87 

2028 
day 71.01 64.01 61.40 59.82 58.67 57.78 56.41 55.37 54.54 53.54 52.25 

night 66.40 59.39 56.79 55.21 54.06 53.17 51.80 50.76 49.93 48.92 47.64 

2033 
day 71.50 64.50 61.90 60.31 59.17 58.27 56.90 55.87 55.04 54.03 52.74 

night 66.94 59.93 57.33 55.74 54.60 53.70 52.33 51.30 50.47 49.46 48.18 
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2014 
day 67.46 60.46 57.85 56.27 55.12 54.23 52.86 51.82 50.99 49.98 48.70 

night 62.21 53.74 50.19 47.95 46.31 45.01 43.01 41.49 40.26 38.77 36.86 

2018 day 69.22 62.22 59.61 58.03 56.88 55.99 54.62 53.59 52.75 51.75 50.46 
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Road Year Time 

Distance from the Prediction Point to Lane Center (m) 

10 20 30 40 50 60 80 100 120 150 200 

night 63.97 55.50 51.94 49.71 48.07 46.77 44.77 43.25 42.02 40.53 38.62 

2023 
day 70.15 63.14 60.54 58.95 57.81 56.91 55.54 54.51 53.68 52.67 51.38 

night 64.92 56.45 52.89 50.66 49.02 47.72 45.72 44.20 42.97 41.48 39.57 

2028 
day 70.75 63.74 61.14 59.55 58.41 57.51 56.14 55.11 54.28 53.27 51.99 

night 66.11 59.11 56.50 54.92 53.77 52.88 51.51 50.47 49.64 48.63 47.35 

2033 
day 71.24 64.24 61.64 60.05 58.91 58.01 56.64 55.61 54.78 53.77 52.48 

night 66.64 59.64 57.03 55.45 54.30 53.41 52.04 51.00 50.17 49.16 47.77 
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2014 
day 68.31 61.31 58.70 57.12 55.97 55.08 53.71 52.67 51.84 50.83 49.55 

night 63.06 54.59 51.03 48.80 47.16 45.86 43.86 42.34 41.11 39.62 37.71 

2018 
day 69.48 62.47 59.87 58.28 57.14 56.24 54.87 53.84 53.01 52.00 50.71 

night 64.24 55.76 52.21 49.97 48.33 47.03 45.03 43.51 42.28 40.79 38.88 

2023 
day 70.39 63.39 60.79 59.20 58.06 57.16 55.79 54.76 53.93 52.92 51.63 

night 65.19 56.71 53.16 50.93 49.28 47.98 45.98 44.46 43.23 41.74 39.83 

2028 
day 70.99 63.99 61.38 59.80 58.65 57.76 56.39 55.35 54.52 53.51 52.23 

night 66.37 59.36 56.76 55.17 54.03 53.13 51.76 50.73 49.90 48.89 47.61 

2033 
day 71.48 64.48 61.87 60.29 59.14 58.25 56.88 55.84 55.01 54.01 25.72 

night 66.90 59.90 57.29 55.71 54.56 53.67 52.30 51.27 50.43 49.43 48.14 
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2014 
day 68.16 61.15 58.55 56.97 55.82 54.93 53.56 52.52 51.69 50.68 49.40 

night 62.91 54.43 50.88 48.64 47.00 45.70 43.71 42.18 40.95 39.46 37.55 

2018 
day 69.50 62.50 59.89 58.31 57.16 56.27 54.90 53.86 53.03 52.02 50.74 

night 64.26 55.78 52.23 49.99 48.35 47.05 45.05 43.53 42.30 40.81 38.90 

2023 
day 70.42 63.41 60.81 59.22 58.08 57.18 55.81 54.78 53.95 52.94 51.65 

night 65.22 56.75 53.19 50.96 49.32 48.02 46.02 44.50 43.27 41.78 39.87 

2028 
day 71.01 64.00 61.40 59.81 58.67 57.77 56.41 55.37 54.54 53.53 52.25 

night 66.39 59.38 56.78 55.19 54.05 53.15 51.78 50.75 49.92 48.91 47.63 

2033 
day 71.50 64.50 61.89 60.31 59.16 58.27 56.90 55.86 55.03 54.02 52.74 

night 66.92 59.92 57.32 55.73 54.59 53.69 52.32 51.29 50.46 49.45 48.16 

 
244. The prediction data above indicates that: (i) when considering the distance 
attenuation alone , noise levels will meet Class II standards during daytime and night time at 
30 m and 40 m, respectively, from the lane center during the short term operation (2014), 40 
m and 50 m, respectively, during the medium-term operation (2023), and 50 m and 150 m, 
respectively, during long-term operation (2033); (ii) the noise level will meet Class 4a 
standard during daytime and night time at 10 m and 20 m, respectively, during the short 
term (2014); 10 m and 30 m, respectively, during the medium term (2023), and 10 m and 50 
m, respectively, during the long term (2033).  
 
245. Noise standard-achieving distances for each road and bridge during each operation 
period are showed in Table 6-10, which can be used as reference for city planning. Using 
the medium-term operation standard-achieving distances as a control standard, it is 
suggested that within the region of 200 m to the lane center, the planning of residential 
areas, schools, hospitals and other sound sensitive architectures is not suitable in the first 
row close to the road. 
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246. Noise prediction at sensitive spots. The distances for achieving the traffic noise 
standard during operation for each of the proposed roads and bridges are shown in Table 
6-11; and the noise prediction values for each sensitive point during operation are shown in 
Table 6-11.  
 
247. According to the Specifications for Determination of the Suitable Urban Areas for 
Environmental Noise (GB/T15190-94), the noise impact assessment criteria for this Project 
are: (i) for areas within 35 m from the red mark on two sides of the road, the applicable 
standard is Grade 4a of the Acoustic Environmental Quality Standard (GB3096-2008); (ii) 
for areas beyond 35 m from the road red mark, Grade II of the standard is applicable; and 
(iii) for sensitive spots, such as schools or hospitals, Grade I of the same standard will be 
followed, which is identical with the World Bank’s Environmental Health and Safety 
Standards for Noise Levels (55 dB and 45 dB for day and night time, respectively).  
 
248. Chengji road. The results show that noise at most of the sensitive points will be 
within applicable standards during the day time but exceeding the standard during nighttime 
in the years predicted. The prediction data at the Yifu Primary School of Sunjiaping 
indicates that it will meet the standard during daytime in the short and medium term, but will 
exceed the standard by 0.24-0.87 dB during nighttime. For the long term, the noise will 
exceed the standard by 1.35 and 6.9 dB respectively during daytime and nighttime. 
 
249. Shuangqiao Xi river bridge. The prediction noise at the sensitive point of the 
Tianshui No. 1 Normal School residential building will reach the applicable standard during 
both daytime and nighttime in the short and medium term, but will exceed the standard by 
2.31 dB during nighttime in the long term. The sensitive point at the campus of Tianshui No. 
1 Normal School will exceed the standard by 2.68, 3.62 and 4.77 dB during daytimes in the 
short, medium and long term respectively; it will exceed the standard by 5.16, 5.88 and 9.94 
dB during nighttime in the short, medium and long term, respectively.  

 

Table 6-10 Traffic Noise Standard-Achieving Distances during Operation  

Predicted 

Road Predicted Time 

Class 4a 

Standard 

dB (A) 

Distance to 

Meet the 

Standard (m) 

Class II 

Standard 

dB (A) 

Distance to 

Meet the 

Standard (m) 

Chengji 

Road  

2014 
Daytime 70 Any distance 60 25 

Nighttime  55 15 50 38 

2018 
Daytime 70 Any distance 60 32 

Nighttime  55 22 50 47 

2023 
Daytime 70 12 60 37 

Nighttime  55 25 50 48 

2028 
Daytime 70 11 60 42 

Nighttime  55 43 50 130 

2033 
Daytime 70 15 60 46 

Nighttime  55 44 50 125 

Shuangqiao 

Bridge 

2014 
Daytime 70 Any distance 60 23 

Nighttime  55 22 50 32 

2018 
Daytime 70 Any distance 60 24 

Nighttime  55 23 50 43 
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Predicted 

Road Predicted Time 

Class 4a 

Standard 

dB (A) 

Distance to 

Meet the 

Standard (m) 

Class II 

Standard 

dB (A) 

Distance to 

Meet the 

Standard (m) 

2023 
Daytime 70 12 60 34 

Nighttime  55 25 50 43 

2028 
Daytime 70 15 60 35 

Nighttime  55 43 50 135 

2033 
Daytime 70 12 60 42 

Nighttime  55 44 50 125 

Chiyu Road 

2014 
Daytime 70 Any distance 60 22 

Nighttime  55 13 50 33 

2018 
Daytime 70 Any distance 60 24 

Nighttime  55 25 50 35 

2023 
Daytime 70 12 60 32 

Nighttime  55 24 50 43 

2028 
Daytime 70 15 60 35 

Nighttime  55 42 50 130 

2033 
Daytime 70 13 60 45 

Nighttime  55 42 50 130 

Yinchuan 

River Xi 

Road 

2014 
Daytime 70 Any distance 60 22 

Nighttime  55 25 50 35 

2018 
Daytime 70 Any distance 60 23 

Nighttime  55 27 50 36 

2023 
Daytime 70 Any distance 60 34 

Nighttime  55 27 50 34 

2028 
Daytime 70 12 60 32 

Nighttime  55 24 50 45 

2033 
Daytime 70 13 60 37 

Nighttime  55 42 50 123 

No. 107 

Road 

2014 
Daytime 70 Any distance 60 23 

Nighttime  55 16 50 31 

2018 
Daytime 70 Any distance 60 23 

Nighttime  55 21 50 32 

2023 
Daytime 70 Any distance 60 31 

Nighttime  55 25 50 42 

2028 
Daytime 70 11 60 32 

Nighttime  55 25 50 42 

2033 
Daytime 70 12 60 32 

Nighttime  55 32 50 126 

No. 103 

Road 
2014 

Daytime 70 Any distance 60 12 

Nighttime  55 12 50 18 
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Predicted 

Road Predicted Time 

Class 4a 

Standard 

dB (A) 

Distance to 

Meet the 

Standard (m) 

Class II 

Standard 

dB (A) 

Distance to 

Meet the 

Standard (m) 

2018 
Daytime 70 Any distance 60 12 

Nighttime  55 15 50 19 

2023 
Daytime 70 Any distance 60 18 

Nighttime  55 17 50 25 

2028 
Daytime 70 Any distance 60 18 

Nighttime  55 15 50 22 

2033 
Daytime 70 Any distance 60 17 

Nighttime  55 17 50 31 

Ganquan 

Road 

2014 
Daytime 70 Any distance 60 22 

Nighttime  55 15 50 32 

2018 
Daytime 70 Any distance 60 23 

Nighttime  55 23 50 33 

2023 
Daytime 70 11 60 34 

Nighttime  55 25 50 42 

2028 
Daytime 70 13 60 34 

Nighttime  55 45 50 125 

2033 
Daytime 70 15 60 42 

Nighttime  55 41 50 130 

Shifo Road 

2014 
Daytime 70 Any distance 60 23 

Nighttime  55 15 50 32 

2018 
Daytime 70 Any distance 60 22 

Nighttime  55 21 50 32 

2023 
Daytime 70 11 60 31 

Nighttime  55 23 50 42 

2028 
Daytime 70 12 60 32 

Nighttime  55 33 50 113 

2033 
Daytime 70 16 60 32 

Nighttime  55 42 50 130 

Shetang 

Wei River 

Bridge 

2014 
Daytime 70 Any distance 60 22 

Nighttime  55 15 50 33 

2018 
Daytime 70 Any distance 60 26 

Nighttime  55 15 50 32 

2023 
Daytime 70 11 60 31 

Nighttime  55 22 50 43 

2028 
Daytime 70 12 60 32 

Nighttime  55 42 50 110 

2033 
Daytime 70 15 60 43 

Nighttime  55 45 50 125 



 

Table 6-11 Prediction Noise at Sensitive Spots during Operation Leq [dB(A)] 

No 

Sub- 
compone

nt Site 

Distance 
to the 

Road (m) 
Applicable 
Standard 

Altitude 
Difference 

(m) Time 

2014 2018 2028 

Predicted 
Value 

Exceeding 
value 

Predicted 
Value 

Exceeding 
value 

Predicted 
Value 

Exceeding 
value 

1 

Chengji 
Road 

Zaoyuan 
Village 

18 Grade 4a  5 
Day 62.76 — 64.05 — 65.40 — 

Night 55.57 0.57 56.91 1.91 60.19 5.19 

2 
Yanjiahe 

wan 
20 Grade 4a -7 

Day 61.66 — 62.89 — 64.34 — 

Night 54.93 — 56.24 1.24 59.71 4.71 

3 Sunjiaping 40 Grade 4a 4 
Day 57.64 — 58.87 — 60.23 — 

Night 49.76 — 50.90 — 55.66 0.66 

4 
Xiaojia 
Village 

30 Grade 4a 6 
Day 59.11 — 60.36 — 61.80 — 

Night 51.67 — 52.89 — 57.18 2.18 

5 
Dengjia 
Village 

50 Grade 2  10 
Day 56.51 — 57.73 — 59.15 — 

Night 48.04 — 49.20 — 54.49 4.49 

6 Shuiyanzai 16 Grade 4a  4 
Day 63.10 — 64.08 — 66.05 — 

Night 53.27 — 57.11 2.11 61.04 6.04 

7 Jinjia Village 30 Grade 4a  4 
Day 59.11 — 60.36 — 61.80 — 

Night 51.67 — 52.89 — 57.18 2.18 

8 
Wujia 
Village 

17 Grade 4a  3 
Day 62.63 — 63.60 — 65.57 — 

Night 52.99 — 56.70 1.70 60.58 5.58 

9 
Xiakou 
Village 

120 Grade 2  4 
Day 53.00 — 54.07 — 55.36 — 

Night 44.27 — 44.99 — 50.71 0.71 

10 
Yifu Primary 

School of 
Sunjiaping 

90 Grade 1  4 
Day 53.94 — 54.99 — 56.35 1.35 

Night 45.24 0.24 45.87 0.87 51.90 6.90 

11 
Shuangqia
o Bridge 

Residential 
Building of 

Tianshui No. 
1 Normal 
School 

30 Grade 4a 0 

Day 56.97 — 60.77 — 62.05 — 

Night 52.50 — 53.49 — 57.31 2.31 

7
6
 



 

 

No 

Sub- 
compone

nt Site 

Distance 
to the 

Road (m) 
Applicable 
Standard 

Altitude 
Difference 

(m) Time 

2014 2018 2028 

Predicted 
Value 

Exceeding 
value 

Predicted 
Value 

Exceeding 
value 

Predicted 
Value 

Exceeding 
value 

12 
Tianshui No. 

1 Normal 
School 

50 Grade 1  0 
Day 57.68 2.68 58.62 3.62 59.77 4.77 

Night 50.16 5.16 50.88 5.88 54.94 9.94 

13 

Chiyu 
Road 

Residential 
area at 

Shizilukou 
of 

Tianshuijun 

32 Grade 4a 0 

Day 63.69 — 64.09 — 63.71 — 

Night 57.59 2.59 57.92 2.92 58.51 3.51 

14 
Majiaxiatou 

Village 
25 Grade 4a 0 

Day 61.05 — 61.89 — 62.24 — 

Night 57.18 2.18 57.65 2.65 58.75 3.75 

15 
Yanjia 
Village 

27 Grade 4a 0 
Day 60.70 — 61.51 — 61.83 — 

Night 57.04 2.04 57.47 2.47 58.45 3.45 

16 
Xishili 
Village 

35 Grade 4a 0 
Day 59.73 — 60.59 — 60.74 — 

Night 52.56 — 53.43 — 55.66 0.66 

17 
School of 
No. 213 
Factory 

45 Grade 1 0 
Day 58.51 3.51 59.44 4.44 59.37 4.37 

Night 51.29 6.29 51.84 6.84 54.63 9.63 

7
7
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250. Chiyu road. The prediction noise at three sensitive points of the Residential Area at 
the cross section of the Tianshuijun, Majiaxiatou Village and Yanxin Village will be within 
standard during daytimes for the years predicted, but will exceed the standard by 2.04-3.75 
db during nighttime; for Xishili Village, the prediction noise will exceed the standard by 0.66 
dB during nighttime in the long term. 

251. The following noise attenuation measures will be examined and implemented 
during the operation stage: 

i) Noise barriers or noise insulation windows will be constructed at sites where 
noise levels are predicted to exceed  PRC standards by more than 3 dB in 
2020. 

ii) Low-noise pavement materials shall be used for road maintenance when 
possible. 

iii) No-honking signs will be set up along new and upgraded roads. Noise 
monitoring will be undertaken at regular intervals. 

iv) Ambient noise monitoring will be mandated to determine whether mitigation 
measures will be required for sites where noise levels are predicated to 
exceed less than 3 dB in the audible scale or where noise levels are 
expected to be exceeded by more than 3 dB in the medium and long terms. 

v) No new school, hospital or other sensitive facilities will be allowed to be built 
within 200 m from the central line of the roads to prevent noise impacts to 
these facilities in the future. 

vi) Trees and shrubs will be planted as soon as possible after construction in 
any construction zone and within the 50 m wide right-of-way. 

I. Traffic Safety and Transportation of Hazardous and Toxic Goods 

252. There are about 113,000 motor vehicles in Tianshui City based on the traffic survey 
conducted in 2009. The average newly added vehicles are about 130 per day, of which most 
are private cars. The numbers of traffic accidents which occurred in the urban area during 
2007 to 2009 are shown in Table 6-12 below.  

Table 6-12 Traffic Accident Records in Urban Area 

Road Type Year Number of Accidents 

Expressways 

2007 18 

2008 22 

2009 15 

Urban Roads 

2007 37 

2008 35 

2009 29 

253. Transport of hazardous and toxic materials. There are only two enterprises 
manufacturing or handling dangerous and hazardous goods in the City, i.e. the Petro-China 
Natural Gas Storage Station and the Yongxin-Tianhong Chemical Company that produces 
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―phthalocyanine blue‖ and ―phthalocyanine blue B‖ 48 . After project completion, some 
dangerous goods might also be transported along the Chengji road and pass through 
bridges. 

254. The traffic accident risk with dangerous cargo vehicles was analyzed for sensitive 
sections/locations associated with the Chengji Road and bridges over the Xi River and Wei 
River. According to historical data provided by the Tianshui Municipal traffic authorities, the 
EIA institute estimated the accident rates associated with the transportation of dangerous 
and hazardous goods in the short term and medium to long-term, respectively (see Table 6-
13). Even with a low probability of a spill, an emergency response plan has been prepared 
in the EIA, defining the followings aspects: (i) who has the authority to act; (ii) what actions 
are needed to deal with a spill; (iii) who will implement these actions; and (iv) accountability 
system. 

Table 6-13 Estimated Annual Accident Rate Associated with Transport of Dangerous 
and Hazardous Goods on the Roads and Bridge (Accidents/year) 

Road/bridge Year Sensitive Section Total Section 

Chengji Road 

2014 0.010 0.010 

2018 0.013 0.013 

2023 0.016 0.016 

2028 0.020 0.020 

2033 0.023 0.023 

Shuangqiao Xi River Bridge 

2014 0.004 0.008 

2018 0.006 0.010 

2023 0.007 0.012 

2028 0.008 0.013 

2033 0.010 0.015 

Chiyu Road 

2014 0.0005 0.010 

2018 0.0007 0.013 

2023 0.0008 0.016 

2028 0.001 0.017 

2033 0.001 0.019 

Maiji New Road Network 

2014 0.005 0.007 

2018 0.006 0.009 

2023 0.007 0.010 

2028 0.009 0.011 

2033 0.010 0.012 

Shetang Wei River Bridge 

2014 0.004 0.009 

2018 0.005 0.010 

2023 0.007 0.012 

2028 0.008 0.013 

2033 0.009 0.014 

                                                           
48

 Two kinds of toxic dye.  
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255. In order to minimize the risk of traffic accidents involving vehicles carrying toxic or 
hazardous substances on project bridges, a series of measures will be implemented. 
Warning signs to drivers and emergency numbers will be posted along the bridge. The 
Regulation on Road Transport of Hazardous Materials (2005), issued by the PRC Ministry of 
Communications, provides for enterprise registration and permitting, driver licensing and 
route designation. The effective enforcement of the regulation will minimize the occurrence 
of accidental spills of hazardous substances. There is an environmental emergency 
response plan and an emergency response team under TEPB. Spillage must be 
immediately reported to TEPB, and relevant instructions must be followed. The Project will 
promote compliance through awareness building and education for relevant transport 
enterprises and drivers (under Project Component D), thus further reducing the risk of 
accidental spills. 

1. Qinzhou District Heating Component 

256. The adverse environmental effects of the district heating component during its 
operation primarily include noise, and industrial and domestic wastewater and solid waste 
from the HESs.  

257. Backwash effluent of HES. Each HES, depending on its size, is expected to 
generate 30~45 m3/d of backwash effluent, which has a relatively low pH. Mitigation 
measures include: 

i) an equalization and sedimentation tank of about 50m3 will be built in each 
HES for pH adjustment and sedimentation (SS≤400mg/L) before the 
backwash effluent is discharged into the municipal sewer; 

ii) regularly clean the sedimentation tank, dispose of accumulated sludge and 
sediments in the municipal landfill; and 

iii) conduct internal and compliance monitoring for the backwash effluent based 
on the EMP before discharging into the sewer.  

258. Noise. These HESs shall have a buffer distance of at least 20 m from the nearest 
household and will use low-noise water pumps with noise levels controlled to within 55 dB(A) 
at a distance of 1 m from the pump house. There will be no operational noise impact from 
these HESs. But the IAs and operators will be required to build or improve soundproof 
covers and walls to reduce noise if required; and to regularly maintain the circulating pumps 
and keep the equipment in good condition. 

259. Wastewater and solid waste. Only a few workers will be kept at each HES and 
there will be no canteen on the premises. The quantities of wastewater and solid waste 
generated by the workers will be small, and wastewater will be discharged into the 
municipal sewer. 

260. For occupational and community health and safety, the implementing agency 
(Tianshui Heating Supply Company) shall: (i) conduct regular inspections of the district 
heating network and repair defects promptly; and (ii) comply with the PRC State 
Administration of Worker Safety Laws and Regulations. 

261. Associated facilities. The associated facilities of the CHP plant and the 
tunnel/pipeline will be operated and controlled by the China Huaneng Corporation, but the 
TPMO and the IA shall be responsible for reviewing the environmental monitoring and 
compliance reports of associated facilities, and to provide suggestion for corrective actions if 
necessary. The review of the environmental monitoring and compliance reports will be 
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reflected in the semi-annual environment progress report submitted to ADB. 

J. Unanticipated Impacts during Construction and Operation 

262. If any unanticipated impacts become apparent during project implementation, the 
borrower will (i) inform and seek ADB’s advice; (ii) assess the significance of such 
unanticipated impacts; (iii) evaluate the options available to address them; and (iv) 
prepare or update the EIA including EMP. ADB will help the borrower mobilize the 
resources required to mitigate any adverse unanticipated impacts or damage.   
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VII. ECONOMIC ASSESSMENT 

A. Environmental Mitigation Costs 

263. The total project cost is estimated at $226.4 million. ADB will finance $100 million 
(44.2% of the project cost), while TMG will finance $58.2 million (25.7% of the project cost), 
and a domestic bank (China Development Bank) will finance $68.2 million (30.1% of the 
project cost). 
 
264. The environmental protection related costs, including costs for soil erosion protection, 
amount to $6.6437million (CNY44.21 million), or 2.93% of the total estimated budget of the 
Project. Ongoing environmental monitoring during project operation is estimated at $30,657 
per annum (CNY205,000). The major environmental protection costs for Component A and 
for Components B, C and D are summarized in Tables 7-1 and 7-2, respectively. 

Table 7-1 Estimated Major Environmental Mitigation Costs – Component A 

Item Cost (CNY) Cost ($) Source of Fund 

EIA Study 200,000 29,295 Executing Agency 

Soil erosion protection including spoil disposal site 

restoration 
220,000 32,225 Contractors 

Mitigation measures for soil contamination 80,000 11,718 Contractors 

Mitigation measures for wastewater discharge from 

construction sites and camps 
9,000 1,318 Contractors 

Construct equalization and sedimentation tanks in the 

HESs for pH adjustment and sedimentation 
300,000 43,943 Contractors 

Mitigation of dust generated from construction and 

transportation of construction materials and wastes  
100,000 14,648 Contractors 

Mitigation measures for emissions from vehicles and 

construction equipment 
15,000 2,197 Contractors 

Disposal of solid wastes including storage of 

hazardous materials during construction 
80,000 11,718 Contractors 

Soundproof facilities and measures during 

construction including vibration impact mitigation 
90,000 13,183 Contractors 

Disposal of solid waste generated by demolishing 

small boilers (management cost) 
200,000

49
 29,295 

Implementing 

Agency 

Disposal of asbestos and ACM during demolishing 

small boilers 
1,000,000 150,276 

Implementing 

Agency & owners of 

small boiler 

Construction site safety including emergency 

preparedness and response  
20,000 2,930 Contractors 

Planting trees and landscaping in the relay pumping 

station; protection of vegetation, re-vegetation of 

disturbed areas (include fauna protection) 

150,000 21,972 Contractors 

                                                           
49

 The budget is for management cost only. The current practice in the project area is that contractors sell scrap 
iron and steel after demolishing small boilers and stoves for their labor payments, therefore the owners of the 
small boilers will not need to pay the contractors if asbestos is not identified during the asbestos risk 
assessment. 
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Item Cost (CNY) Cost ($) Source of Fund 

 

Physical cultural resources protection during 

construction 
5,000 732 Contractors 

Mitigation measures for Impact to traffic and public 

facilities, community safety during construction 
80,000 11,718 Contractors 

Environmental monitoring during construction 203,000 29,735 Contractors 

Inspection and monitoring of asbestos during 

demolishing small boilers   
100,000 15,028 

Implementing 

Agency 

Training on handling and managing asbestos 

containing material (ACM) 
30,000 4,508 TPMO 

Soundproof measures in the 78 HESs and the relay 

pumping station during operation (/yr) 
100,000 14,648 

Implementing 

Agency 

Mitigation measures for wastewater treatment (/yr) 150,000 21,972 
Implementing 

Agency 

Measures for occupational and community health and 

safety (/yr) 
50,000 7,324 

Implementing 

Agency 

Review Compliance of the Associated facilities (/yr) 3,000 439 
Implementing 

Agency 

Re-employment training for affected workers of 199 

small boilers being decommissioned  
228,600

50
 33,485 Executing Agency 

Environmental management training for construction  

and operation 
6,000 879 TPMO 

Environmental monitoring during operation (/yr) 85,000 12,451 
Implementing 

Agency 

Contingency  150,000 22,430 
Implementing 

Agency 

Total 3,654,600 549,200  

Source: domestic EIA report, and consultation with TPMO and the EIA Institute. 

Table 7-2 Estimated Major Environmental Mitigation Costs –  
Component B, C and D 

Item 
Cost 
(CNY) 

Cost ($) Source of Fund 

EIA Study 200,000 29,295 Executing Agency 

Soil erosion and geological hazards protection 
(including retaining wall, temporary facilities for slop 
stabilization, soil erosion compensation, soil erosion 
supervision and soil erosion protection acceptance and 
completion report)

51
 

19,070,000 2,793,321 Contractors 

Restoration of borrow pit and spoil disposal sites  7,175,000 1,050,974 Contractors 

Mitigation measures for soil contamination 500,000 73,239 Contractors 

Surface water and ground water protection  150,000 21,972 Contractors 

                                                           
50

 The budget is for re-employment training only; 
51

 Source: the SEPP. 
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Item 
Cost 
(CNY) 

Cost ($) Source of Fund 

Mitigation measures for wastewater discharge from 
construction sites and camps 

25,000 3,662 Contractors 

Mitigation of dust generated from construction and 
transportation of construction materials and wastes  

300,000 43,943 Contractors 

Mitigation measures for emissions from vehicles and 
construction equipment 

30,000 4,394 Contractors 

Disposal of solid wastes including storage of hazardous 
materials during construction 

220,000 32,225 Contractors 

Mitigation measure for construction noise including 
vibration impact  

884,000 129,486 Contractors 

Disposal of solid waste generated by demolishing steel 
pedestrian bridge (management cost)

52
 

500,000 73,239 
Implementing 
Agency, TPMO 

Construction site safety including emergency 
preparedness and response 

100,000 14,648 Contractors 

Work camp health and hygiene measures during 
construction 

100,000 14,648 Contractors 

Planting trees and landscaping along the roads and 
nearby the bridges; and protection of vegetation, re-
vegetation of disturbed areas (including borrow pit) 

9,280,000 1,359,309 Contractors 

Physical cultural resources protection during 
construction 

10,000 1,465 Contractors 

Mitigation measures for impact to traffic and public 
facilities, community safety during construction 

300,000 43,943 Contractors 

Measures to protect the area between Chengji Road 
and the Northern Mountain from mudslides, landslides 
and floods (risk assessment, land use planning, 
mudslide monitoring system, emergency response) 

500,000 73,240 TMG
53

 

Environmental monitoring during construction 605,000 88,619 Contractors 

Mitigation measures for vehicle emission during 
operation (/yr) 

120,000 17,577 
Implementing 
Agency, MFMB

54
 

Mitigation measures for pollution from storm water 
runoff during operation (/yr) 

180,000 26,366 
Implementing 
Agency, MFMB 

Dangerous or toxic spills resulting from road traffic 
accidents (/yr) 

50,000 7,324 
Implementing 
Agency, MFMB 

Mitigation measures for traffic noise during operation 
(/yr) 

400,000 58,591 
Implementing 
Agency, MFMB 

Maintenance of vegetations (/yr) 200,000 29,295 
Implementing 
Agency, MFMB 

Soil erosion protection and maintenance of facilities (/yr) 100,000 14,648 
Implementing 
Agency, MFMB 

Inspection of embankment, clean the culverts and 
drainage pipes and other mudslide and flood control 
system (/yr) 

110,000 16,112 
Implementing 
Agency, MFMB 

Environmental management training, and refine and 
maintain a grievance redress mechanism (GRM, /yr) 

15,000 2,197 
Implementing 
Agency, MFMB 

Environmental monitoring during operation (/yr) 120,000 17,577 
Implementing 
Agency, MFMB 

                                                           
52

 For management cost only. 
53

 In the framework of the Mountain Torrent Disaster Prvention and Control Project approved by 
Gansu Province in 2010, with a total budget of CNY 8 million. 

54
 The IA will be responsible for the first operation year, and then will transfer the facilities to Tianshui 
Municipal Facilities Management Bureau (MFMB) 
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Item 
Cost 
(CNY) 

Cost ($) Source of Fund 

Monitoring of river hydrology, morphology and sediment 
transport along the Chengji road and Xi river 
embankment (/yr) 

50,000 7,324 
Tianshui 
Hydrological 
station, TWRB 

Contingency  100,000 14,648 
Implementing 
Agency 

Source: domestic EIA report, and consultation with TPMO and the EIA Institute. 

B. Economic Internal Rate of Return of the Project and the Components 

265. The economic internal rate of return (EIRR) is calculated for each component and for 
the whole project. The calculation takes into account the main quantifiable economic 
benefits of the different components and includes all related project costs. The EIRR for the 
whole Project is estimated at 16.9%, exceeding the economic opportunity cost of capital, 
which is assumed to be no less than 12%. Table 7-3 shows the weighted average EIRR for 
the Project and each project component. 

Table 7-3 EIRR for Project Components 

Component EIRR (%) 

Component A: Qinzhou district heating Network 15.1 

Component B: Chengji road and flood control facilities 16.3 

Component C: Tianshui Urban Transportation Improvement 18.4 

The Project  16.9 

EIRR = economic internal rate of return. 
Source: Consultant’s PPTA Report. 
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VIII. INFORMATION DISCLOSURE AND PUBLIC CONSULTATIONS 

A. Public Consultations during Project Preparation 

266. Public consultation. Three rounds of public consultations were conducted during 
the PPTA process. The first round of consultations was conducted through questionnaire 
survey and interviews by the EIA Institute in March 2010 for the Qinzhou district heating 
Network Component (Component A) and in April 2010 for the Urban Transportation 
Improvement Components including flood control facility (Component B, C and D), 
respectively, shortly after the start of the domestic EIA studies. The first round provided an 
opportunity for the stakeholders to, on the one hand, understand the Project and its various 
components including the  scope of components, construction methods to be conducted, as 
well as benefits and potential environmental impacts; and on the other hand, to voice their 
views, concerns, and suggestions.  

267. The second round of public consultations was made through questionnaire surveys 
and a consultation meeting in July 2010 with the participation of the EIA Institute and the 
PPTA consultant. The second round provided an opportunity for the TPMO and the IAs to 
present the initial findings and proposed environmental mitigation measures, and to respond 
to the views, concerns, and suggestions raised by the stakeholders in the first round. The 
stakeholders who attended the consultations included potentially affected people, nearby 
residents and their representatives, and staff from various government departments and 
enterprises that the proposed roads, bridges and district heating pipeline route will pass 
through or be close to. The two rounds of consultations are summarized in Table 8-1. 

268. The third round of public consultations focused on the newly established Project 
Grievance Redress Mechanism (GRM), done through questionnaire surveys and a 
consultation meeting in October 2010 conducted by the EIA Institute, TPMO and the PPTA 
consultant. 

269. Web information disclosure. The bulletins for public consultations for the four 
components were published on the website of the TMG (www.tianshui.com.cn) on 15 April 
2010. The bulletins briefly introduced the purpose, scope, location, content, construction 
methods and implementation period of each component and subcomponent, as well as 
anticipated environmental impacts and suggested mitigation measures.  

Table 8-1 Summary Public Consultation 

A. First Round of Public Consultation 

Consultation Approach – Questionnaire Survey 

Item Component A Component B, C and D 

Date of questionnaire distribution 15-16 March 2010 29 April 2010 

Questionnaires distributed  100 150 

Questionnaires responded 96 150 

Minority ratio 6/96 (6.25%) 16/150 (10.7%) 

Age group distribution  <30: 27/96 (28.1%);  

 30-45: 40/96 (41.7%);  

 46-55: 24/96 (25%);  

 >55: 5/96 (5.2%) 

 <30: 49/150 (32.7%);  

 30-50: 73/150 (48.7%); 

 >50: 28/150 (18.6%) 

Male-female ratio Male 69 – female 27  Male 87 – female 63 



87 

 

Occupation  Farmer: 27/96 (28.1%) 

 Worker: 19/96 (19.8%) 

 Cadre: 28/96 (29.2%) 

 Teacher & student: 13/96 

(15.6%); 

 Technician: 7/96 (7.3%) 

 Farmer 55/150 (36.7%) 

 Worker 22/150 (14.7%) 

 Government officials & 

intellectual: 43/150 (28.7%) 

 Self-employed workers: 30/150 

(20%) 

People supporting the Project  94/96 (97.9%) 150/150 (100.0%) 

People expressing negative 

attitude  

0/96 (0.0%)  

People expressing indifference   2/96 (2.1%)  

Consultation Approach - Interview 

Item Component A Component B, C and D 

Date  22-28 April 2010 

No. of interviewees    30 representatives from relevant 

municipal agencies and 

enterprises close to or along the 

proposed roads and bridges 

 

B. Second Round of Consultation 

Consultation Approach - Questionnaire 

Item Component A Component B, C and D 

Date of questionnaire distribution 21 July 2010 22 July 2010 

Questionnaires distributed  131 165 

Questionnaires responded 111 165 

Male-female ratio Male 80- female31 Mail 98 - female 67 

Minority ratio 7/111 (6.3%) 16/169 (9.5%) 

Age group distribution  <30: 21/111 (24.3%);  

 30-45: 51/111 (46.0%);  

 46-55: 26/111 (23.4%);  

 >55: 7/111 (6.3%) 

  

 <30: 49/165 (29.7%);  

 30-50: 86/165 (52.1%);  

 >50: 30/165 (18.2%) 

Occupation  Farmer: 29/111(26.1%) 

 Worker: 19/111 (17.1%) 

 Cadre & intellectual: 43/111 

(29.2%) 

 Teacher & student: 13/111 

(11.7%) 

 Technician: 7/111 (6.3%) 

  

 Farmer: 55/165 (33.3%) 

 Worker: 22/165 (13.3%) 

 Cadre & intellectual: 58/165 

(35.2%) 

 Self-employed workers: 30/165 

(18.2%) 

People supporting the Project  109/111 (98.2%) 165/165 (100.0%) 

People expressing negative 

attitude  

0/109 (0.0%) 0/165 (0.0%) 

People expressing indifference   2/109 (1.8%) 0/165 (0.0%) 
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Consultation Approach - Meeting 

Item Component A Component B, C and D 

Date  21 July 

No. of participants  15 

 

C. Third round of consultation (for GRM) 

Consultation Approach - Questionnaire Survey 

Date of questionnaire distribution 23-24 October 2010 
Questionnaires distributed  100 
Questionnaires responded 100 
Male-female ratio 69-31 
Minority ratio 14/100 (14%) 
Age group distribution < 30: 20/100 (20%);  

30-50: 70/100 (70%);  
>50: 10/100 (10%) 

Occupation Farmer 10/100(10%) 
Worker 10/100 (10%) 
Cadre & intellectual: 65/100 (65%) 
Self-employed worker: 15/100 (15%) 

Respondents support the GRM 100/100 (100%) 
Respondents express negative attitude  0 
Respondents express indifference   
 

0 

Consultation Approach - Meeting 

Date 22 October 2010 
No. of participants 24 
Participants support the GRM 24 (100%) 
Participants express negative attitude  0 
Participants express indifference   0 

B. Summary of Public Consultation Results 

270. First-round public consultation on component A. The first round of public 
consultations was held for two days from 15 to 16 March 2010. It focused on the public 
attitudes toward the district heating pipeline route, and site selections of relay pumping 
station and HESs, as well as land acquisition, resettlement, dust and noise impacts during 
construction and the mitigation measures. The multiple choice questionnaires were 
distributed to a random sample of 100 potentially affected persons from Qinzhou District; 96% 
of the questionnaires were returned. Of the respondents, 97.9% gave positive responses to 
the component, while the remaining 2.1% were indifferent; regarding the heating pipeline 
route, 95.8% expressed supportive attitudes; 85.4% believed that the component will 
improve the environment and residents’ living condition in the district; while the remaining 
14.6% were indifferent.  A total of 91.7 % of the respondents expressed their support to 
using CHP as the heating source, while 8.3% expressed concerns over heating service 
quality during  substitution of the pipeline network. 

271. Second-round public consultation on component A. The second round of 
consultations was undertaken to communicate the findings from the draft EIA and FSR and 
the additional findings of the PPTA consultants, and to receive public feedback. The 
questionnaire survey was held in Qinzhou District on 21 July 2010. One hundred and 
eleven (111) questionnaires were distributed, and 109 were completed and returned. 
Among the respondents, 98.2% indicated support for the proposed district heating Network, 
while the remaining 1.8% was indifferent. Among the respondents, 54% expressed 
dissatisfaction with the current environmental situation in the urban area of Qinzhou district; 
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88.3% believed the Project would benefit local economy and improve local environmental 
quality. Major opinions and concerns assessed from the survey were that: (i) the component 
would improve air quality and living standards, and should be implemented as soon as 
possible; (ii) effective mitigation measures should be taken to protect schools and 
residential communities from noise impact during construction and operation; (iii) since the 
project area is one of the key soil erosion regions in Gansu Province, the SEPP should be 
strictly implemented, and  corresponding mitigation measures and suitable construction 
methods should be strictly followed; and (iv) the EMP is supported and should be strictly 
adhered to. 

272. First-round public consultation on components B, C, and D. The first round of 
public consultations was through a questionnaire survey and an interview by the EIA 
Institute in April 2010. Multiple-choice questionnaires were distributed to a random sample 
of 150 potentially affected people and received a 100% response rate. Of the respondents, 
100% had a positive attitude towards the component. Table 8-2 below indicated the public 
concerns for  environmental impacts:  

Table 8-2 Public Concerns for the Environmental Impacts 

Concern % of 150 respondents 

Major impact during construction 

     Noise  75.3 

     Air pollution 61.3 

     Soil erosion 52.0 

     Water pollution 42.7 

Major impact during operation 

     Vehicle emission 74.7 

     Traffic noise 70.7 

273. Interview. During the first round of consultations, the EIA Institute also conducted 
interviews with thirty (30) representatives from relevant municipal agencies including the 
TEPB, TWCB, the Agricultural Bureau, the Forestry Bureau, the Land and Resources 
Bureau and the Weather Bureau, as well as enterprises close to or along the proposed 
roads and bridges. All consulted stakeholders expressed their support to the project and 
believed it would benefit local economy, environmental conditions and residents’ living 
standards, as well as promote the development of local public utilities. They hoped that the 
negative impacts could be minimized by strengthening environmental protection and soil 
erosion protection. Some consulted stakeholders hoped that the executing agency and the 
implementing agencies would ensure good project quality through meticulous design and 
quality construction. 

274. Second-round public consultation on components B, C, and D. The second 
round of public consultations was held, through questionnaire survey and consultation 
meetings on 21-22 July 2010. One hundred and sixty-five (165) questionnaires were 
distributed, and 100% of them were returned. The consultation elicited attitudes towards the 
updated designs for road and bridge constructions, and their environmental impacts and 
corresponding mitigation measures. Of the respondents, 100% gave supportive responses 
to the components; 94.7% expressed satisfaction with the proposed road alignments and 
bridge locations; 88% of the respondents believed the components would benefit local 
economy, and 52.7% thought the project would reduce the unemployment rate of the City. 
Regarding the environmental impact during construction, 70.7% of the respondents 
believed that traffic noise impacts heavily on daily life, while 74.7% and 8.7% thought 
vehicle emissions and road closures during construction greatly affect the public.  



90 

 

275. Consultation meeting. The meeting was held by the EIA Institute and the PPTA 
Consultant in Qinzhou District on 21 July 2010. Fifteen representatives from sub-district 
offices, villagers’ committees, district Women’s Federations, the heating supply company, 
the district Construction Bureau, the district Civil Affairs Bureau, the district Water Resource 
Bureau, and the Disabled People’s Federations, among others attended the meeting.  
Suggestions  raised during the meeting were as follows: 

i) soil erosion  is a major public concern; the SEPP including a vegetation 
restoration plan should be strictly followed to prevent soil erosion during 
construction and operation of the components; 

ii) ―No Blowing of Horns‖ signs should be set up near schools to minimize the 
noise impacts on school activities; and 

iii) to green and beautify the environment that surrounds the construction sites, 
attention should be paid to environmental and ecological restoration after 
completion of construction.  

276. Third–round public consultation on the GRM. The third round of public 
consultations was held for three days, through questionnaire survey and consultation 
meetings in 22-24 October 2010. One hundred (100) questionnaires were distributed (30, 
30 and 40 potential affected residents for Components A, B and C, respectively) and 
received a 100% response rate. The survey elicited attitudes toward the proposed GRM. Of 
the respondents, 100% gave supportive responses to the proposed GRM while 90% 
expressed that they are not aware of the current public complaint system in the city; 50% 
suggested that the EA intensify public disclosure, and 70% demand continuous supervision 
for GRM implementation. All of the respondents (100%) believed that the proposed GRM 
will safeguard public welfare during construction. 

277. Consultation meeting for the GRM.  The consultation meeting was held by the EIA 
Institute, the PPTA Consultants and TPMO on 22 October 2010. Twenty-four 
representatives from  government departments and social organizations including two (2) 
district government offices, eight (8) sub-district offices, four (4) township governments, 
Tianshui Women’s Federations, Tianshui Disabled People’s Federations, the Ethnic and 
Religious Affairs Bureau, TEPB,  two district EPBs, the Education Bureau, the Public Health 
Bureau, the Traffic Policy Brigade, the Construction Bureau, the office of Cultural and 
Historic City, and the heating supply company attended the meeting. Two (2) of the 
participants belonged to ethnic minorities (8.3% of total); and five (5) were women (20.8% of 
total). The proposed GRM written in Chinese was distributed to the participants, followed by 
a detailed explanation of the proposed GRM by the PPTA Consultant and TPMO, and then 
a thorough discussion with the participants on the issue. The main views  expressed during 
the meeting are summarized here: 

i) 100% of the participants  commended  the GRM and believed  that  
compared with the current practice of soliciting public complaints on 
environmental issues in Tianshui, the proposed GRM defines clear 
institutional responsibilities and timeframes, which will significantly 
strengthen the operability and effectiveness of the GRM; 

ii) in addition to information disclosure on the TMG’s website, the executing 
agency should establish bulletin boards in construction sites and  downtown 
areas, to publish the concept and flow charge of the GRM, the access points 
and channels for complaints, as well as the phone number, fax, address, and 
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email of the Project Public Complaints Unit (PPCU); and 

iii) regarding  environmental impacts during  construction, 80.5% of the 
participants believed that construction noise will be a major impact to daily 
life, 50.4% thought construction dust and vehicle emissions will heavily 
impact on the public, which will  most probably result in public complaints 
and will trigger the GRM.  

278. After public consultations, all other concerns and suggestions from stakeholders 
were summarized and provided to the design institute and EIA institutes. In turn, these 
concerns and suggestions, as well as the suggested mitigation measures, were fully taken 
into account and incorporated in the latest FSRs, EIAs, and EMP. 

 

C. Future Public Consultation Program 

 

279. A dialogue channel will be maintained with the affected public and stakeholders 
throughout project implementation by continued public consultation. Such dialogue will 
ensure that public concerns are understood and dealt with in a timely manner. A plan for 
future consultation during design, construction and operation was developed, and is 
presented in the EMP (Table A2.5). Future public consultation will be undertaken via 
questionnaires surveys, household visits, workshops, and public hearing (consultation 
meeting). 

 

280. The plan includes public consultation on (i) inspection and monitoring the impacts 
and mitigation measures implementation during the construction and operation; (ii) 
evaluating the environmental and economic benefits and social impact; and (iii) consulting 
with the public after the project completion. The implementing agencies and TPMO will be 
responsible for organizing the public consultations. The contractors will be required to 
communicate and consult with the communities in the project’s area of influence, especially 
those near their construction sites. Eye-catching public notice boards will be set at each 
construction site to inform on the purpose of the construction, the duration of disturbance, 
the responsible entities on-site (contractor, CSCs, implementing agencies), and the project 
level Grievance Redress Mechanism. Contact information of all GRM entry points (including 
community leaders, neighborhood organizations, local authorities, district EPBs, contractors) 
and the Project Public Complaints Unit’s (PPCU) will be disclosed on the construction site 
information boards. The cost for GRM will be included in TPMO’s operation budget. Costs 
for the public participation activities during the project implementation are included in the 
project’s funds, which are estimated at (i) CNY10,000 for each public consultation and site 
visit; (ii) CNY6,000 for each public workshop; iii) CNY8,000 for each press conference. 

 

281. Prior to construction, the implementing agencies will inform the affected people of the 
planned project interventions and the likely disturbances through information disclosure in 
the local newspaper. The GRM entry points will be briefed, which will in turn ensure that 
information is disseminated to project affected areas. During construction, affected people 
will be consulted at least once a year through formal questionnaire surveys and a public 
workshop. The surveys and the public workshop will be conducted by the TPMO and the 
implementing agencies, with support of the Loan Implementation Environment Consultant 
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(LIEC). Informal interviews with affected people will be conducted on a regular basis by on-
site environmental engineers of the construction contractors, construction supervision 
companies, and voluntary local resident monitors in project areas, especially those near the 
construction sites. Public consultation will focus on complaints about community 
disturbances from construction activities, such as construction noise, dust, solid waste and 
wastewater, as well as public concerns about ecological protection, soil erosion, flood 
control and resettlement.  

 

282. During the first two years of project operations, the executing agency and the 
implementing agencies will continue with the regular public consultation program. Thereafter, 
public complaints and concerns will be conveyed through the TEPB hotlines. 

 

D. Information Disclosure  

 

283. Environmental information on the project was and will be disclosed as follows: 

 

i) the EIA Reports are available for review in the project management 
department of TEPB; 

ii) the English CEIA will be available for review at www.adb.org for 120 days 
before the project is considered by the ADB Board; 

iii) copies of the full EIA reports will be made available upon request; and 

iv) all semiannual environmental progress reports will be available at 
www.adb.org. 
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IX. GRIEVANCE REDRESS MECHANISM 

284. Residents and/or organizations affected by project activities were encouraged to 
participate in preparation of the EIAs/CEIA and EMP. However, environmental issues and 
concerns are most likely to occur during both construction and operation. In order to solve 
the problems timely and effectively, as well as guarantee that the project will be 
implemented smoothly and successfully, a project-level GRM has been developed. Through 
the mechanism, not only the grievances of potentially affected people and organizations will 
be recorded, but the complaints will also be addressed and solved efficiently and quickly.  

A. Current Practice 

285. Currently, when residents or organizations are negatively affected by project 
activities, they may complain to the contractors and implementing agencies by themselves 
or through their community committee, or complain directly to the district EPBs or TEPB 
before they finally appeal to the court. In case of problems during construction, they usually 
complain to the contractors first if they believe the construction is the source of the problem. 
If the contractors' responses are unsatisfactory, they will contact the TEPB or the district 
EPBs, who will first record the complaints and then go to the site to get the   side of the 
contractors side. Sometimes, the two sides might contradict, each defending its own 
argument. In such cases, the district EPBs or TEPB will need to consult with the 
implementing agency or the environmental supervision engineer to acquire relevant project 
information. This kind of fact finding or site investigation is usually time-consuming, thus 
delaying the mediation process. The major weaknesses of the current system are: (i) the 
lack of a specialized unit to address grievances; and (ii) no specific timeframe for the GRM.   

B. Proposed Grievance Redress System for the Project 

286. In consultation with the project executing agency and the implementing agencies, it is 
agreed that the executing agency will, under the supervision of TEPB, establish a project 
Public Complaints Unit (PPCU) in the PMO’s office. The PPCU will consist of 5 members. It 
will be headed by Mr. Zhikun Zhou, and be coordinated by the two environment officers 
nominated by the TPMO. The PPCU will also include the leaders of the two EMUs 
established under the IAs, and the TPMO’s gender counterpart. The contact persons for the 
different GRM entry points (community leaders, neighborhood organizations, local 
authorities, district EPBs, contractors) will be defined prior to construction. Organizational 
charts of the GRM, including the contact persons of the entry points and the PPCU, will be 
disclosed at every construction site. Phone numbers, addresses, and email addresses of all 
access points and the PPCU will be disclosed to the public through the TMG’s website and 
on information boards at each construction site. The project will provide training to the 
members of the PPCU and the contact persons of the GRM entry points to ensure that 
responsibilities and procedures are clear. The gender specialist of the loan management 
consultancy will provide guidance to the GRM entry points on how to ensure gender 
responsive redress of grievances. He/she will participate as facilitator in the training course 
and participate as advisor in the multi-stakeholder hearing. The concept of the proposed 
GRM is shown in Figure 9-1. 

 



 

Figure 9-1 Concept of Proposed GRM  
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C. Types of Grievances Expected and Eligibility Assessment 

287. Public grievances addressed by the GRM will most likely relate to environmental 
issues during the construction phase, as comprehensive consultations with potentially 
affected people conducted during project preparation confirmed their basic support to the 
project. Grievances will include damage to public roads due to heavy vehicle operation and 
transportation of heavy equipment and materials; disturbance of traffic and increased traffic 
congestion; dust emissions; construction noise, rock blasting and vibration; soil erosion and 
flooding; haphazard disposal of waste materials in inappropriate places; loss of income; 
damage to private houses; safety measures for the protection of the general public and 
construction workers; water quality deterioration; etc. Construction-related grievances can 
be numerous, and managing them is the contractor’s responsibility under its contract with 
the EA or the IAs.  

288. Once a complaint is received and filed, the PPCU will identify if complaints are 
eligible. Eligible complaints include those where (i) the complaint pertains to the project; and 
(ii) the issues raised in the complaint fall within the scope of environmental issues that the 
GRM is authorized to address. Ineligible complaints include those where: (i) the complaint is 
clearly not project-related; (ii) the nature of the issue is outside the mandate of the 
environment GRM (such as issues related to resettlement, allegations of fraud or 
corruption); and (iii) other company or community procedures are more appropriate to 
address the issue. If the complaint is rejected, the complainant is informed of the decision 
and the reasons for rejection. 

D. GRM Steps and Timeframe  

289.  Procedures and  timeframes for the grievance redress process are as follows (see 
Figure 9-1):  

i) Stage 1: If a concern arises, the affected person tries to resolve the issue of 
concern directly with the contractor/operator and the project manager. If 
successful, no further follow-up is required; 

ii) Stage 2: If no ad hoc solution can be found, the affected people will submit 
an oral or written complaint to the PPCU by themselves or through GRM 
access points (community leaders, neighborhood organizations, district 
EPBs, and TEPB). For an oral complaint, the PPCU must properly make 
written records, assess the eligibility of the complaint, identify a solution and 
give a clear reply within five (5) working days and timely convey to the 
complaint and to the EA, IAs, contractors the suggested solution. The 
contractors during construction and the IAs/operators during operation 
should implement the redress solution and convey the outcome to the PPCU 
within seven (7) working days; 

iii) Stage 3: If no solution can be identified by the PPCU or if the complainant is 
not satisfied with the suggested solution under Stage 2, the PPCU will 
organize, within two (2) weeks, a multi-stakeholder hearing (meeting) where 
all relevant stakeholders (the complainant, IAs, contractor/operator, district 
EPBs, TEPB) will be invited. The Gender Specialist of the Loan 
Implementation Consultancy will participate to ensure gender responsive 
redress. The hearing should result in a solution acceptable to all, and identify 
responsibilities and an action plan. The contractors during construction and 
the IAs/operators during operation should implement the agreed-upon 
redress solution and convey the outcome to the PPCU within seven (7) 
working days; 
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iv) Stage 4: If the multi-stakeholder hearing process is not successful, the 
PPCU will inform ADB accordingly, and the ADB Project team will organize a 
special mission to address the problem and identify a solution; and 

v) Stage 5: If the affected people are still not satisfied with the reply in Stage 4, 
he or she can go through local judicial proceedings. 

290. The PPCU, as well as the district EPBs and TEPB shall accept the complaints and 
grievances lodged by the affected people and originations free of charge. Any costs 
incurred should be covered by the contingency of the   project. Throughout the duration of 
project implementation and the first three years of operation, these grievance procedures 
remain valid so that any affected person may deal with relevant issues. 
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X. ENVIRONMENTAL MANAGEMENT PLAN 

A. Objectives 

291. The objective of establishing the EMP is not only to identify the environmental 
impact and to propose appropriate mitigation measures, but also to recommend the 
establishment of institutions and mechanisms to monitor and ensure compliance with PRC’s 
environmental laws, standards and regulations and ADB’s Safeguard Policy Statement 
(SPS, June 2009), as well as the effective implementation of  proposed mitigation measures. 
Such institutions and mechanisms will also seek to ensure continuously improving 
environmental protection activities during design, construction, and operation of the project 
in order to prevent, reduce, or eliminate adverse environmental impacts, and to ensure and 
maximize social, economic and environmental benefits by the project. 

B. Implementing Organizations and Their Responsibilities 

292. The TMG is the EA for the project. A project leading group (PLG) headed by the 
city’s deputy mayor has been established and is responsible for directing the project and 
providing policy guidance during project implementation. The TPMO has been set up under 
the PLG and is responsible for coordinating the implementation of project activities on 
behalf of the TMG. The TPMO will: (i) be responsible for overall management of  project 
implementation; (ii) ensure adequate inter-departmental and inter-agency coordination; (iii) 
monitor the progress of  project implementation; and (iv) coordinate communication with 
ADB and  other provincial and municipal agencies concerned. 

293. The TPMO will be responsible for implementing this EMP, consisting of inspection, 
monitoring, reporting, and initiating corrective actions or mitigation measures. In the design 
stage, the TPMO and the implementing agencies will pass the EMP to design institutes to 
incorporate mitigation measures in the detailed designs. The EMP will be updated at the 
end of the detailed design phase, and then passed on to construction contractors. To 
ensure that the contractors comply with the EMP’s provisions, the PMO and implementing 

agencies with the help and technical support of loan implementation environmental 
consultants (LIEC), will prepare and provide the following specification clauses for 
incorporation into the bidding procedures: (i) a list of environmental management 
requirements to be budgeted by the bidders in their proposals; (ii) environmental clauses for 
contractual terms and conditions; and (iii) major items in domestic EIAs, the CEIA and the 
EMP. The TPMO will prepare semi-annual environment progress reports and submit them 
to ADB. 

294. The TPMO will nominate two dedicated, trained, and qualified environment officers 
to undertake environmental management activities, and to ensure effective EMP 
implementation. Environmental engineers of construction supervision companies (CSCs) 
contracted by the implementing agencies will be responsible for the daily inspection, 
monitoring, and evaluation of mitigation measures’ implementation. 

295. There are two implementing agencies for the project: (i) the Tianshui Municipal 
Investment Management Company will be responsible for implementation of Component B 
(Chengji Road and Flood Control Facilities) and C (Tianshui Urban Transportation 
Improvement); and (ii) the Tianshui Municipal Heating Supply Company for Component A 
(Qinzhou district heating network). After the first year of operation, the IA will transfer the 
roads, bridges and embankment to the Tianshui Municipal Facilities Management Bureau 
(MFMB).   

296. Each implementing agency shall form an environmental management unit (EMU) 
designating a leader and an appropriate number of staff to coordinate environmental issues 
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associated with each subcomponent and contract package on behalf of the implementing 

agency. The EMU will take charge of (i) implementing the EMP and developing 
implementation details; (ii) supervising the implementation of mitigation measures during 
construction; (iii) supervising contractors and CSCs’ internal monitoring and coordinating 
the compliance monitoring; (iv) implementing training programs for contractors; (v) 
incorporating environmental management, monitoring, and mitigation measures into the 
construction and operation management plans; (vi) reporting on the EMP performance to 
the TPMO and LIEC; and (vii) arranging  environmental monitoring reviews and responding 
to any adverse impact beyond those foreseen in the EIA reports. The EMU will be 
technically supported by the LIEC and supervised by TEPB. 

297. Construction contractors will be responsible for implementing relevant mitigation 
measures and internal monitoring during construction with the help of CSCs and under the 
supervision of the TEPB. 

298. During the operational stage, the TEPB and the TPMO will supervise the 
environmental management and implementation of mitigation measures by the IAs and the 
MFMB. The cost of mitigation measures will be borne by the IAs and MFMB. 

299. The TEPB and the TEMS will ensure compliance with the PRC’s environmental 
standards and regulations through regular and random environmental compliance 
monitoring and inspection during construction and operation. The TEMS will conduct the 
actual environmental compliance monitoring and inspection on behalf of the TEPB. 

300. The TMG will provide the IAs with financial and management autonomy to operate 
project facilities. Since the IAs have limited capacity for environmental management, 
relevant training has been arranged, which has been summarized in Table A-2.7 of the 
attached EMP. 

301. The LIEC will advise the TPMO, the IAs and contractors on all aspects of 
environmental management and monitoring for the Project. The LIEC will (i) assist TMG and 
TPMO to design the PPMS in terms of environmental management; (ii) assist TMG and 
TPMO to update the EMP and environmental monitoring program; (iii) verify the 
implementation of the environmental protection measures specified in the EMP; (iv) review 
internal and compliance monitoring reports and the semi-annual environment performance 
report; (v) prepare the semi-annual environmental monitoring verification report; (vi) provide 
training to TPMO on environmental management implementation and monitoring; (vii) 
identify any environment-related implementation issues and necessary corrective actions 
and reflect these in a corrective action plan; and (viii) undertake site visits as required. 

302. Institutional strengthening. An assessment undertaken during the PPTA showed 
that the TPMO and the IAs lack capacities for environmental management. To ensure 
effective implementation of the EMP, the capacity of the TPMO, IAs, CSCs and contractors 
must be strengthened, and all parties involved in mitigation measures and monitoring of 
environmental performance must have an understanding of the goals, methods, and 
practices of project environmental management. The TEPB and LIEC shall offer EMP 
training specific to their roles for the project. However, the main training emphasis (>50% of 
training budget) will be to ensure that contractors are well versed in environmentally sound 
practices and are able to undertake all construction with the appropriate environmental 
safeguards. The training topics, methods, budgets and number of participants are listed in 
the attached EMP.  
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C. Environmental Monitoring, Inspection and Reporting 

303. Internal environmental inspection/monitoring. Each contractor and/or CSC shall 
recruit at least two environmental staff member for its internal environmental inspection and 
monitoring during construction; and the IA’s EMU and the environmental management 
division of the municipal facility operator (such as MFMB) shall be responsible for their 
internal inspection and monitoring during the operation. The TPMO’s environmental 
management staff and TEPB shall be responsible for advising and supervising the 
contractors and the IAs/ municipal facility operator to ensure that environmental mitigation 
measures defined in the EMP are properly implemented. At the start of project 
implementation, the TPMO, IAs, LIEC, and CSCs will prepare more detailed internal 
environmental monitoring programs to be implemented during construction and operation, 
through the EMP mechanism of feedback and adjustments, if necessary.  

304. Compliance monitoring. The TEMS shall conduct compliance monitoring during 
both construction and operation, as well as in the event of emergencies. Compliance 
monitoring shall be conducted biannually, and semiannual compliance monitoring reports 
shall be prepared by TEMS and then submitted to the TPMO and TEPB for review.  
Compliance monitoring plans have been organized by subcomponents. Monitoring 
requirements have been clearly defined in Table 2.3 of the EMP, including the parameters 
to be monitored, the numbers and locations of monitoring points, as well as monitoring 
frequencies and durations.  

305. External monitoring. In response to SPS 2009 requirements, the environment 
performance of the project will be verified by external experts. External experts are involved 
intermittently, and are external to the Borrower.External experts may comprise of loan 
implementation consultants that are not involved in day to day project implementation. The 
external experts will verify the monitoring information prepared by the Borrower. In verifying, 
external experts may conduct their own investigation, by visiting the project site, taking 
samples and/or conducting ocular inspections. The external experts will discuss the 
verification results with the borrower/consultant, suggest corrective actions, and reflect 
findings in their environmental monitoring verification reports (see para. 310).  

306. Quality assurance (QA) /quality control (QC) for compliance monitoring. To 
ensure monitoring accuracy , the QA/QC procedure will be conducted in accordance with 
the following regulations:  

i) regulations of QA/AC Management for Environmental Monitoring issued by 
SEPA in July 2006;  

ii) QA/QC Manual for Environmental Water Monitoring (Second edition), 
published by the State Environmental Monitoring Centre in 2001; and  

iii) QA/QC Manual for Environmental Air Monitoring published by the State 
Environmental Monitoring Centre in 2001. 

307. Standard monitoring methods. Table 10.1 shows the standard monitoring 
methods, detection limits, and the standard code for each of the monitoring parameters.  

308. The results/data of environmental inspection and monitoring activities will be used to 
assess: (i) the extent and severity of actual environmental impacts against the predicted 
impacts and baseline before the project implementation; (ii) performance or effectiveness of  
environmental mitigation measures or compliance with pertinent environmental rules and 
regulations; (iii) trends in impacts; (iv) overall effectiveness of  EMP implementation; and (v) 
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the need for additional mitigation measures and corrective actions if non-compliance is 
observed. 

Table 10.1 Standard Monitoring Methods of Ambient Air, Noise and Water  

Media 

Monitoring 

Parameter Method (Standard No.) 

Detection 

Limit 

Standard 

Limit 

Air 

TSP (mg/m
3
) Gravimetric (GB/T15432-1995) 0.001 0.30

55
 

PM10 (mg/m
3
) 

Gravimetric with specific sampler 

(HJ/T93-2003) 
0.0002 0.15 

SO2 (mg/m
3
) 

Spectrophotometry (GB/T15262-

1994) 
0.003 0.15 

NOx (mg/m
3
) 

Saltzman Method (GB/T15435-

1995) 
0.002 0.12 

Noise 
Equivalent Continuous 

A Sound (Leq) 

Acoustimeter Method (GB12524-

90) 
0.5 

60 (day)/ 

50 (night)
56

 

Surface 

water 

pH value 
Glass electrode method 

(GB6920-86) 
0.02pH 6-9

57
 

CODMn (mg/L) 
Permanganate index (GB11914-

89) 
0.5 6 

Petroleum (mg/L) 
Infrared spectra photograph 

(GB/T16488-1996) 
0.04 0.05 

SS (mg/L) 
Gravimetric method (GB11901-

89) 
4 250 

Total coliforms (no./L) 
Membrane filter (GB/T575.12-

2006) 
10 10,000 

309. Monthly reporting. The TPMO’s environmental staff will collect environmental 
monitoring data and reports from the implementing agencies, TEMS, and CSCs that are 
responsible for supervising the contractors’ implementation of mitigation measures. The 
data will be incorporated into monthly project progress reports by the contractors and the 
CSCs during construction and by the IAs during operation, which will be submitted to the 
TPMO monthly. The monthly project progress report will present: (i) project implementation 
status; (ii) environmental mitigation measures implemented; (iii) monitoring activities; (iv) 
monitoring data of air, noise and surface water; (v) analysis of monitoring data against 
relevant standards; (vi) violations of environmental regulations; (vii) any additional mitigation 
measures and corrective actions required; (viii) environmental training conducted; (ix) 
occupational health and safety reporting (e.g. accidents during construction, etc.); (x) major 
events or issues that happened during the reporting period and follow-up actions needed; 
and (xi) complaints received from the public and how these were resolved through the GRM. 

310. Semi-annual environment performance report, external environment 
monitoring verification report. To ensure proper and timely implementation of the EMP 

                                                           
55

 All the air parameters are Grade II ambient air standard (daily average). 
56

 Grade II standard. 
57

 All the water parameters are Grade III standard. 



101 

 

and adherence to the agreed environmental covenants, the TPMO shall submit to ADB 
semiannual project progress reports including environmental performance based on the 
monitoring and inspections/audits, which shall include a summary of the environmental 
performance of the project’s associated facilities (the CHP plant and the transmission 
tunnel/pipeline). The LIEC will help the Borrower to prepare the environment performance 
report. The external monitor will review all environment reports, including internal and 
compliance monitoring reports and the semi-annual environment performance report, and 
prepare a semi-annual environment monitoring verification report. The report should confirm 
the project’s compliance with the EMP and PRC legislated standards, identify any 
environment-related implementation issues and necessary corrective actions. The external 
monitor will send the report as an attachment to the Borrower's environmental performance 
report, or concurrently as a separate report. 

311. Report of environmental acceptance monitoring and audit. No later than a 
month after completion of the construction work, the IAs shall collect data/reports from all 
contractors and CSCs, and submit construction mitigation completion reports to the TPMO 
and TEPB. The reports will indicate the timing, extent, and effectiveness of completed 
mitigation and maintenance, as well as point out the needs for further mitigation measures 
and monitoring during operations. Moreover, within two months after project completion, 
environmental acceptance monitoring and audit reports of  project completions will be (i) 
prepared by the TEMS in accordance with the PRC Regulation on Environmental Check-
and-Acceptance of Project Completion (State Environmental Protection Agency, 2001); (ii) 
reviewed for approval by TEPB, and (iii) finally reported to ADB by the TPMO and LIEC. 

312. Besides reviewing the semiannual environment performance reports from the PMO 
and the semiannual environment monitoring verification reports from the LIEC, ADB 
missions will inspect the project progress and implementation on site twice a year. For 
environmental issues, inspections will focus mainly on (i) 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, 
LIEC, and the implementing agencies; and (iv) operation and performance of the project 
GRM. The performance of the contractors with respect to environmental protection and 
impact mitigation will be recorded and will be considered in the next bid evaluations. 

D. Mechanisms for Feedback and Adjustment 

313. Based on environmental inspection and monitoring reports, the TEPB shall decide 
whether (i) further mitigation measures are required as corrective action, or (ii) some 
improvement is required for environmental management practices. 

314. The effectiveness of mitigation measures and monitoring plans will be evaluated by 
a feedback reporting system. Adjustment to the EMP will be made, if necessary. The TPMO 
will play a critical role in the feedback and adjustment mechanism. 

315. If during inspection, substantial deviation from the EMP is observed or any changes 
are made to the project that may cause substantial adverse environmental impacts or 
increase the number of affected people, then the TPMO should consult with TEPB and ADB 
immediately and form an environmental assessment team to conduct additional 
environmental assessment and, if necessary, further public consultation. The revised EIA 
reports including the EMP should be submitted to the environment authorities for approval, 
and finally reported to ADB. The revised EMP will be passed to the contractor(s) and the 
implementing agency for implementation. The mechanism for feedback and adjustment of 
the EMP is shown in Figure 10.1. 
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Figure 10. 1   Mechanism for Feedback and Adjustment of  EMP   
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XI. CONCLUSIONS 

A. Project Risks and Assurances 

316. The TMG has assured ADB that  project implementation shall conform to all 
applicable ADB policies including those concerning anticorruption measures, environmental 
and social safeguards, gender, procurement, consulting services, and disbursement as  
detailed in the Project Administration Manual and loan documents.  

317. Main project risks include (i) low institutional capacity for environmental 
management and the possibility that the TPMO, implementing agencies, and 
operation/maintenance (O&M) organizations will fail to monitor the environmental impact 
and implement the EMP during the construction and operation of the project; (ii) delay in 
building  project associated facilities, i.e. the CHP and the heat transmission pipeline to the 
relay pump station; (iii) unplanned borrow pit and spoil disposal of road components, which 
could result in unacceptable environmental impacts, especially  on the large amounts of 
earthwork for the Chengji Road and Flood Control component; (iv) inadequate disposal of 
deconstruction waste, especially  pertaining to the deconstruction of household heating 
stoves and  pedestrian bridge; (v) grievances related to economic displacement; and (vi) 
occupational and community health and safety. 

318. The following assurances, addressing the risks identified, will be incorporated in  the 
loan documentation as loan covenants to ensure that the measures are implemented in a 
timely and complete fashion: 

(i) TMG will cause each implementing agency to construct, operate, maintain, 
and monitor the project facilities in strict conformity with (i) all applicable laws 
and regulations, including national, provincial, and municipal laws and 
regulations and standards on environmental protection, district heating, 
health, labor, and occupational safety, and ADB’s Safeguard Policy 
Statement (2009); (ii) all environmental mitigation and monitoring measures 
detailed in the environmental impact assessments (EIAs), consolidated EIA 
(CEIA) and environmental management plan (EMP) for the project under the 
guidance of the Tianshui Environmental Protection Bureau (TEPB), or other 
designated environmental monitoring centers. TMG will cause the IAs to 
incorporate such mitigation and monitoring measures into the design and 
bidding documents and construction contracts. TMG will ensure that 
justification is provided to ADB for any proposed changes to mitigation 
measures required during design, construction, and O&M, and provided to 
ADB within 60 days if any changes to the CEIA must be implemented for 
safety or emergency reasons. 

(ii) TMG will ensure that associated facilities will be constructed, operated, 
maintained, and monitored in strict conformity with (i) all applicable laws and 
regulations, including national, provincial, and municipal laws and regulations 
and standards on environmental protection, district heating, health, labor, 
and occupational safety; and (ii) all environmental mitigation and monitoring 
measures detailed in  applicable environmental impact assessments for  
associated facilities under TEPB’s guidance or other designated 
environmental monitoring centers. 

(iii) TMG will cause the implementing agencies to ensure that sufficient 
resources and fulltime personnel are provided in monitoring EMP 
implementation, under the guidance and supervision of the TEPB or other 
environmental monitoring centers. The TMG will ensure that the 
implementing agencies provide quarterly environmental monitoring reports 
throughout the construction period to the PMO, which will in turn prepare and 
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submit to ADB semiannual environmental reports in a format acceptable to 
ADB. 

(iv) TPMO will ensure that the capacity-building program described in the EMP is 
implemented as planned from June 2011 until physical project completion. 

(v) TMG will ensure that the deconstruction and disposal of old coal-fired boilers 
and single-family heating stoves, as well as the pedestrian bridge, will follow 
national regulations on disposal of construction waste, and will be done with 
TEPB’s approval and supervision.  

(vi) TMG will ensure that an asbestos risk assessment is conducted by GDWDC 
or another licensed institute for all 199 small boilers affected by the project 
prior to implementation of the district heating component. In case of identified 
presence of asbestos, TMG will ensure that an asbestos management plan 
is developed for all affected boiler houses. TMG will cause the implementing 
agencies to ensure that the contractors receive adequate training on 
asbestos management, occupational health and safety, and that the 
rehabilitation or deconstruction of asbestos containing boiler houses is 
conducted and supervised in conformity with the approved management 
plans. 

(vii) TMG will ensure that borrow pit and spoil disposal sites appropriate to the 
scale of the required borrow soil and the temporary spoil generated will be 
selected before the commencement of construction, will be approved by the 
TEPB and TWRB, and will be managed according to EMP prescriptions. 

(viii) TMG, through the Tianshui Project Leading Group, will liaise with the China 
Huaneng Group to agree and provide to ADB by 31 December 2011, a letter 
confirming that plans have been prepared through which the Combined Heat 
and Power Plant and related transmission pipelines will be constructed and 
commissioned at least 3 months prior to commissioning of the district heating 
network. 

(ix) TMG will cause the implementing agencies to ensure that the contractors will 
(i) implement an HIV/AIDS awareness and prevention training for all 
employees; (ii) provide necessary measures to ensure the safety and health 
of its employees; and (iii) together with the local health bureaus, disseminate 
information on the risks, hazards, impacts and prevention know-how on 
HIV/AIDS among the staff, workers on the construction sites and the local 
community by means of information disclosure, education, and consultation. 

(x) TMG will cause the IAs to implement in a timely manner the Social 
Development Action Plan (SDAP) including (among others): (i) actions to 
control HIV/AIDS and sexually transmitted infections (STIs); (ii) activities to 
protect local communities from construction disturbances and to ensure safe 
construction practices; and (iii) livelihood training to assist income recovery 
for people affected by land acquisition, resettlement, and economic 
displacement. 

(xi) TMG will ensure and will cause the implementing agencies to ensure that the 
labor re-employment plan is implemented in a timely manner as agreed with 
ADB; adequate staff, resources and budget are committed for monitoring and 
supervision of the labor re-employment plan; and implementation of the labor 
re-employment plan is reported to TMG and ADB through quarterly progress 
reports, project completion reports and semi-annual resettlement external 
monitoring reports. 

(xii) TMG will cause the IAs to undertake public awareness campaigns through 
information disclosure, education and consultation on the Project and its 
benefits, including but not limited to information related to the resettlement 
plans, EMPs, the Gender Action Plan and the SDAP under the project. 
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(xiii) TMG will cause the implementing agencies to cooperate with all relevant 
agencies to promote public transport and NMT and traffic safety provisions 
for all roads and bridges constructed under the project, including the 
provision of public transport and NMT, adequate traffic and safety signage, 
signal lamps, median separators, traffic control and other necessary facilities. 
TMG will conduct holistic urban road design with the objective of nurturing 
public transport and NMT services, and coordinating all agencies concerned 
to improve utility management along urban roads. TMG will also cause the 
IAs to ensure that traffic safety education activities are conducted through 
radio and television broadcast and traffic safety booklets to enhance local 
awareness on traffic safety. 

(xiv) TMG will ensure that a mudslide monitoring system will be installed in the 
Beishan Mountain to record rainfall, surface water flow, unusual noise, earth 
cracks, deformation and movement. TMG will also ensure that an emergency 
response plan is developed and implemented to respond to any possible 
mudslides.  

(xv) TMG will ensure that the hydrological monitoring stations in Tianshui, 
Nanhechuan and Beidao will regularly monitor the Xi River’s and Wei River’s 
hydrology, river bed morphology and sediment transport, and share the 
monitoring data with the TPMO. 
 

B. Project Benefits 

319. The Qinzhou district heating network component will significantly improve the city’s 
air quality by using an environmentally friendly CHP plant with advanced emission control 
equipment that consumes less coal to replace the 199 small, polluting, inefficient coal-fired 
boilers and thousands of single-family heating stoves. The reduction of single-family stoves 
as point sources for indoor air pollution will have a significant impact on residents’ health 
and well-being, especially the poor. The component will: (i) increase the urban district 
heating services area to 20 million m2 by 2016; (ii) reduce  traffic hazards caused by coal 
and slag transport vehicles in urban areas; (iii) improve public health and the living 
environment in areas affected by emissions, noise, and flue dust from small boilers and 
family heating stoves; (iv) reduce coal consumption by 252,200 t/a, resulting in CO2 
emissions pollution of 427,800 t/a; and v) emissions reduction of SO2, NOx and flue gas  
down to 4,160 t/a, 2,560 t/a and 15,900 t/a, respectively.  

320. The road and flood control components (Components B and C) will help the city 
establish an efficient, safe, and sustainable urban transport system including facilities for 
public transportation, pedestrian crossings, traffic management and landscaping which will 
benefit residents and the local economy. The components will also contribute to vehicle 
emission reductions, improved ambient air quality through more efficient motor vehicle 
operation, and shorter travel times. It is estimated that the total gasoline savings in 20 years 
(2015-2034) will be about 746.62 million l, with an average annual gasoline savings of 37.33 
million l, which will result in about 85,859 t of GHG (CO2 equivalent) reduction on an annual 
basis . Component B will also reinforce the city’s flood control embankment system to the 
100-year standard. 

321. The project will also increase employment, facilitate sustainable economic growth, 
and improve urban infrastructure and municipal services in the city. The project will provide 
Tianshui with an opportunity to build up and strengthen its institutional capacity in 
environmental management. Economic development is expected to accelerate within the 
Guanzhong–Tianshui Economic Development Zone, which was promoted by the PRC 
Central Government as part of a National Strategy in 2009. Most significantly, the project 
presents an opportunity to put sound environmental management systems in place before 
economic developments begin to take off, and to achieve sustainability in future 
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developments through adequate institutional capacity for environmental management.  

C. Major Environmental Impacts and Mitigation Measures 

322. Resettlement. The need to resettle 5,593 persons is the unavoidable impact of the 
project. Resettlement plans have been prepared defining the resettlement of affected 
households and individuals, and the compensation to be paid. Resettlement plans fully 
meet resettlement policies and requirements of the PRC and ADB.  

323. Use of irreplaceable resources. The project will result in the permanent loss of 
about 69.4 ha of land and associated habitats. No rare, threatened, or protected species 
were recorded at the project sites. The project will not directly impact on existing physical 
cultural resources in the city, and the established chance-find procedure will ensure that 
chance finds will be protected in compliance with the recommendations of competent 
specialists.  

324. Impacts during construction. The principal impact during construction stems from 
geological hazards and soil erosion during construction. The EMP and the SEPP have fully 
addressed these potential impacts, which emphasize the need to: (i) faithfully implement the 
SEPP during  project implementation; (ii) further reduce cut-and-fill imbalances during 
detailed design; (iii) establish an institutional structure or mechanism for ensuring 
compliance with environmental regulations; (iv) strictly implement mitigation measures, and 
continuously improve environmental performance; and, (v) strengthen inspection and 
monitoring for soil erosion during construction to identify any neglect of mitigation measures 
or unexpected and unforeseen impacts, and to take timely corrective actions. 

325. Other adverse impacts during construction include health safety concerns related to 
the potential presence of asbestos in existing boiler houses, dust from construction sites, 
noise from power mechanical equipment, wastewater, solid wastes, and construction traffic. 
Good housekeeping and effective mitigation measures will be pursued. Implementing the 
proposed mitigation measures will reduce these impacts to acceptable levels.  

326. Impacts during operation. During operation, the main adverse impact will include 
traffic noise at some sensitive areas including schools, hospitals and residential areas. 
Trees will be planted and, if necessary, noise barriers or double-glazed windows will be 
used to mitigate traffic noise. Emergency preparedness and response plans have been 
developed for hazardous and toxic goods spills in case of traffic accidents on the project’s 
roads and bridges, and a trained emergency response team for the spills will be established 
before project implementation.  

327. Overall, the project is expected to have no adverse impact if mitigation and 
monitoring plans are implemented, and the environmental management and institutional 
capacities of the PMO and the IAs are built up and strengthened through the 
implementation of the EMP training program. 

328. Associated facilities. All adverse impacts related to the associated facilities (CHP 
and heat transmission pipeline) during construction and operation will be mitigated if 
mitigation and monitoring plans are implemented according to the EIAs and EMP for both 
subprojects. 

D.  Overall Conclusion 

329. Public consultations indicated that the majority of the affected people had a positive 
attitude toward the project and believed it would benefit the local economy, raise the quality 
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of life, and improve local environmental conditions. Any adverse environmental impacts 
associated with the project will be prevented, reduced, minimized, or otherwise 
compensated. Furthermore, an environmental management system involving environmental 
management and supervision organizations, environmental monitoring, institutional 
strengthening and personnel training will be established to ensure the environmental 
performance of the   project. To ensure successful implementation of these measures, the 
EMP covers all the relevant aspects such as institutional arrangement for environmental 
management and supervision, and environmental monitoring and training. With 
implementation of the mitigation measures defined in the EIA and SEPP, as well as the 
environmental management plans, the adverse impacts will be reduced to acceptable levels. 
The project is environmentally sound, and will promote balanced and environmentally 
sustainable urbanization in Tianshui.  
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ENVIRONMENTAL MANAGEMENT PLAN 

1. This environmental management plan (EMP) was prepared by the 

environmental consultants of Asian Development Bank (ADB) project preparatory 

technical assistance (PPTA) 7344-PRC: Gansu Tianshui Urban Infrastructure 

Development Project in conjunction with Lanzhou University‘s Environmental 

Assessment Research Center, the environment impact assessment (EIA) institute, 

based on domestic EIA reports, feasibility study reports (FSR), the soil erosion 

protection plan (SEPP) and other project documents. It is an essential legal document 

to ensure the implementation of mitigation measures. The EMP covers all project 

implementation phases, including feasibility study, project design, construction 

preparations, construction, and operation. 

 

A. Objectives of EMP 

 

2. The objective of establishing the EMP is not only to identify environmental 

impact and to propose appropriate mitigation measures, but also to recommend 

establishment of institutions and mechanisms to monitor and ensure compliance with 

the People‘s Republic of China‘s (PRC‘s) environmental laws, standards and 

regulations and ADB‘s Safeguard Policy Statement (SPS, June 2009), and effective 

implementation of the proposed mitigation measures. Such institutions and 

mechanisms will also seek to ensure continuously improving environmental protection 

activities during design, construction, and operation of the project in order to prevent, 

reduce, or eliminate adverse environmental impacts, and to ensure and maximize social, 

economic and environmental benefits by the project. 

 

B. Potential Impacts and Mitigation Measures 

 

3. Table A2.1 below summarizes the potential impacts of the components during 

project implementation as identified by the domestic EIAs and the consolidated 

environmental impact assessment (CEIA), as well as corresponding mitigation 

measures designated to minimize those impacts. The mitigation measures will be 

incorporated into detailed design, bidding documents, construction contracts and 

operational management manuals, which will be implemented by design institutes (DIs), 

contractors and implementing agencies, with technical support from the Loan 

Implementation Environmental Consultants (LIEC), under the supervision of Tianshui 

ADB Financed Project Management Office (TPMO) and Tianshui Municipal 

Environmental Protection Bureau (TEPB). The effectiveness of these measures will be 

evaluated based on environmental inspections and monitoring results to determine 

whether they should be continued or improved/adjusted. Environmental protection 

measures will (i) mitigate environmental impacts; (ii) achieve compliance with PRC 

environmental laws, regulations and standards; (iii) provide compensation for lost 

environmental resources; and (iv) protect environmental resources and maximize 

social-economic and environmental benefits.  
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Table A2.1 Potential Impacts and Mitigation Measures 

Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

A. Preconstruction Phase 

Feasibility 
study (FS) 
and EIA 
stage 

Site and 
alignment/ 
route 

Select recommended sites and alignment/routes 
for individual subcomponents from alternatives to 
minimize environmental impacts. 

IAs, DIs, 
PPTA 
consultant 

TPMO, TEPB   Included in 
FS contract 

EIA reports Ensure EIAs are prepared for the project 
components base on the PRC laws, regulations 
and standards, and ADB‘s SPS (2009). 

EIA institute, 
PPTA 
consultant 

TPMO, TEPB 20.0 20.0 Included in 
EIA contract 

Public 
consultations 

Conduct three rounds of public consultations on 
environmental issues and GRM during EIA 
preparation. 

EIA institute, 
PPTA 
consultant 

TPMO, TEPB Included in 
EIA contract 

Grievance 
redress 
mechanism 
(GRM) 
 

Establish a project based GRM for the project‘s 
area of influence 

EIA Institute, 
TPMO, PPTA 
consultant 

TEPB, ADB Included in 
EIA contract 

Resettlement  As required by law, prepare a resettlement plan for 
the project as required by ADB and PRC 
standards. 

IAs,  and 
PPTA 
consultant 

TPMO   Included in 
resettlement 
budget 

Associated 
facilities 

Conduct environmental due diligence of project 
associated facilities, including the CHP and Heat 
Transmission Tunnel/Pipeline, and provide 
suggestion for corrective actions. 

PPTA 
consultant 

TPMO, ADB   Included in 
PPTA 
Contract 

Design 
Phase 

Updating 
EMP 

Update mitigation measures defined in this EMP 
and incorporate into the detailed designs to 
minimize adverse environmental impacts. 
 

DIs, IAs,  
TPMO 

TEPB   Included in 
design 
contract 

 

Noise Conduct additional surveys to refine the noise 
impact assessment and to develop appropriate 
mitigation measures in consultation with those 
affected; Design road pavement with low-noise 
materials; 

DI TPMO, IAs, 
TEPB 

  Included in 
design 
contract 
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Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

Design the HESs as far as possible from 
environmental sensitive areas, such as school, 
hospitals, residential buildings, etc. The HESs 
shall have a buffer distance of at least 20m from 
the nearest household and shall use low-noise 
water pumps with noise levels controlled to within 
55 dB(A) at a distance of 1 m from the pump 
house.  
 

 

Flood and 
surface water  

Review and adjust as necessary, the alignment of 
the road/embankment to ensure that the regulation 
line defined in the flood control plan is maintained 
at 200 meters; 

Design the bridges, culverts and river 
embankments to meet the standard of a 100-year 
flood protection; 

Calculate water surface profiles by using energy 
equation of water flow based on the longitudinal 
profile and cross section of the river; 

Calculate flood levels for typical sections in the 
planning area based on the Tianshui Flood Control 
Planning; 

Refine assessment on channel conveyance 
capacity and water surface elevation; 

Design a levee crest of at least 0.8m as flood-level 
added freeboard; 

Design the bridge with an adequate hydraulic 
opening and freeboard to ensure effective flood 
discharge capacity; 

Design reinforced concrete foundations of 
drainage culverts to ensure structure strength to 

DI TPMO, IAs, 
TEPB, 
TWRB 

  

Included in 
design 
contract 
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Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

minimize foundation settlement;  

 

Design retaining walls at the inlet of culverts, which 
will be higher than the flood level to prevent flood 
backflow; 

Design water permeable sidewalks to mitigate 
impact from storm water runoffs. 

 

Soil erosion  Further reduce volume of filling earthwork to 
optimize balance between cutting and filling; 

Design roads in line with the landform, without any 
deep excavation and high filling; 

For landscape design, native trees shall be 
selected; and trees, shrubs and grasses shall be in 
harmony with the surrounding environment; and 

Incorporate the mitigation measures defined in the 
EIAs, the CEIA and the SEPP in detailed designs. 

DI TPMO IAs, 
TEPB, TWRB 

  Included in 
design 
contract 

 

Borrow pit  Develop detailed borrow pit management and 
rehabilitation plan according to requirements 
defined in the approved SEPP. Submit plan to 
TWRB and TEPB for approval. 

DI TWRB, 
TEPB, TPMO 

  Included in 
design 
contract 

 

Potential 
landslides 

Design slope drainage and landslide prevention 
measures for slope protection; 

Assess channel conveyance capacity and water 
surface elevation; and 

Design lining of upstream face and foundation 
treatment to prevent leakage and landslides. 

DI TPMO, IAs, 
TEPB, TWRB 

  Included in 
design 
contract 
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Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

 

Potential 
mudslides, 
mountain 
floods 

Conduct a thorough site soil condition evaluation 
and delineate the areas that have potential risks 
for mudslides before project implementation. 
Based on the evaluation results, develop a 
detailed land use plan for the entire area between 
the Xi River and Beishan Mountain. The areas that 
have potential risk of mudslides will be clearly 
defined and marked as a non-urban development 
zone to prohibit any residential and commercial 
development. 
   
Design the 6 box culverts and 7 drainage pipes 
across Chengji road at the locations facing the 
mountain gullies to ensure effective discharge 
stormwater runoffs and floods from the North 
Mountain, and to release mountain flood and ease 
the potential mudslide. 
 
Reexamine the tributary culverts, confirm the flow 
rates based on catchment area, and check the 
flow capability of the culverts. At the same time, 
protection against erosion at the inlet and outlet of 
the culverts shall also be considered to prevent 
flood from scouring.  
 

Tianshui 
Municipal 
Geological 

Engineering 
Survey 
Institute 

 
 
 

 
DI 

Gansu 
Provincial 

Department 
of Land and 
Resources, 

TWRB, TEPB 
 
 
 

 
TPMO, IAs, 

TEPB, TWRB 

 50 TMG 
 
 
 
 
 
 
 
 
 
Included in 
design 
contract 

 

Asbestos 
Risk 
Assessment. 

Assess potential risks of asbestos and 
asbestos-containing materials (ACM) during 
rehabilitation or demolishing of the 199 small 
boilers; identify presence, absence and amount of 
asbestos and ACM in each of the small boilers, 
and define an action plan for all boilers, including 

GDWDC TEPB
1
, 

TPMO, ADB 
20  Included in 

IA‘s budget 

                                                           
1
 Pollution Control Management Division and the Environmental Inspection & Supervision Brigade under TEPB will be responsible for the supervision during the whole disposal 

process. 
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Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

labeling requirements, establishment of a register, 
control mechanism (from elimination, removal or 
isolation to safe working practices), health and 
safety requirements, and working procedures for 
disposal of the asbestos and ACM, based on the 
World Bank EHS (April 2007) and the Good 
Practice Note ―Asbestos: Occupational and 
Community Health Issues (May 2009)‖.  
 

 

Deconstructi
on of small 
boilers and 
pedestrian 
bridge 

Develop a detail plan for the deconstruction and 
disposal of small boilers and pedestrian bridge, 
subject to approval by TEPB.  

DI TPMO, IAs, 
TEPB, TWRB 

  Included in 
design 
contract 

Resettlemen
t Economic 
Displaceme
nt 

Land 
acquisition 
confirmation 
 

Update resettlement plan and incorporate in 
detailed design. 

DIs, IAs, TPMO, 
TWRB 

   

Reemployme
nt for 323 
full-time   
workers and 
439 seasonal 
working 
positions 
affected by 
closing 199 
small boilers 

The affected boiler workers will be kept in their 
original companies or reemployed by Tianshui 
Heating Supply Company (IA,); and 

The affected temporary laborers will be trained for 
their employment.  

IA TPMO, TCAB 22.86
2
  Included in 

TMG‘s 
reemployme
nt budget 

                                                           
2
 300 CNY/per worker or seasonal position. 
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Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

Deconstructi
on of 24 
small 
enterprises/ 
institutions 
and 48 shops  

Compensate for their lost assets, relocation and 
transitional allowance.  

IA TPMO   Included in 
resettlement 
budget 

Constructio
n 
Preparation 

Bidding and 
contract 
documents 

Incorporate environmental mitigation measures 
indicated in the EIAs and the EMP into bidding 
documents and construction contracts for all 
subcomponents. 

DI, LIEC TPMO, TEPB 

  

Included in 
design and 
loan 
implementat
ion 
consulting 
contracts 

Environment
al 
management 
training 

LIEC, or invited environment specialists and/or 
officials from TEPB provide training on 
construction environmental management and 
implementation and supervision of environmental 
mitigation measures to contractors and 
construction supervision companies. 

IAs, TPMO, 
LIEC 

TEPB 0.6 1.2 Included in 
the training 
budget  

 
Confirm 
borrow pit, 
spoil disposal 
sites 
 

 
Confirm approved spoil disposal sites and borrow 
pit location. 

 
Contractors 

 
IAs, TPMO, 
TEPB, LIEC 

  

 
Included in 
construction 
contract 

 

Environment
al operation 
and 
supervision 
Manual  
 

Prepare an environmental operation and 
supervision plan/manual for all construction 
activities. 

Contractors, 
CSCs 

IAs, TPMO, 
TEPB, LIEC 

  

Included in 
construction 
contract 

 
Engagement 
of internal 
environmenta

Prepare an internal environmental monitoring plan 
to meet the requirements in the EIAs, the CEIA 
and the EMP. 

Contractors, 
CSCs 

IAs, TPMO, 
TEPB, LIEC   

Included in 
construction 
contract 
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Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

l monitoring 
 

 

Engagement 
of 
compliance 
environmenta
l monitoring  
 

Prepare a compliance environmental monitoring 
plan to meet the requirements in the EIAs, the 
CEIA and the EMP. 

TEMS, IAs, TPMO, LIEC, 
TEPB 

  

Included in 
compliance 
monitoring 
contract 

 

Establishmen
t of 
operational 
GRM 

Establish a Project Public Complaints Unit (PPCU) 
in TPMO‘s office; provide training for PPCU 
members and GRM access points; Disclose the 
PPCU‘s phone number, fax, address, and email to 
the public on TMG‘s website and on information 
boards at each construction site. 

IAs, TPMO TEPB, ADB 

  

Included in 
TMPO‘s 
operation 
budget and 
construction 
contractor 

B. Construction Phase 

Soil & 
Geology 

Soil erosion 
due to 
construction 
activities 

Minimize active open excavation areas during 
trenching activities and use appropriate 
compaction techniques for pipe trenches 
construction; 

Provide temporary detention ponds or 
containment to control silt runoff; 

Construct intercepting ditches and drains to 
prevent runoff entering construction sites, and 
divert runoff from sites to existing drainage; 

Strip and stockpile topsoil, cover or seed 
temporary soil stockpiles;  

Limit construction and material handling during 
periods of rain and high winds; 

During road and bridge construction, maintaining 
slope stability at cut faces by implementing 

Contractors, 
CSCs 

Executing 
agency,  

IAs, TEPB, 
TWRB 

20.0 1,907.0 Included in 
construction 
contract 
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Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

erosion protection measures such as terraces and 
silt barriers; 

Stabilize all cut slopes, embankments, and other 
erosion-prone working area while work is going 
on. All earthwork disturbance areas will be 
stabilized within 30 days after earthwork is ceased 
at the site; 

Pay sufficient attention to drainage after land 
recovery to prevent water accumulation. Adopt 
appropriate construction techniques, such as 
sinking wells and cofferdams;  

Properly slope or revegetate disturbed surfaces, 
such as compacted pipeline trenches and cut 
banks; 

Protect slopes on both sides of bridges and 
culverts to prevent soil and water loss and to keep 
the ecosystem on balance;  

Plant grass to protect slopes, especially on sandy 
soil and terraced slopes; 

Appropriately set up temporary construction 
camps and storage areas to minimize the land 
area required and impact on soil erosion; and 

Conduct soil erosion monitoring by a qualified unit 
based on the SEPP, to be submitted to TPMO, 
TEPB and the TWRB. 

 Borrow pit 
and spoil 
disposal sites  

Confirm sites for borrow earth and spoil disposal 
after consulting with the TEPB and TWRB before 
constructions; 

Implement a strict borrow pit and disposal sites 
rehabilitation and restoration program during 

Contractors, 
CSCs 

IA, TPMO, 
LIEC, TEPB, 

TWRB 

2.0 717.5 Included in 
construction 
contract 



 

App. II-11 

Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

construction; 

Apply temporary soil stabilization, such as 
covering with plastic film, geotextile, or similar 
materials if permanent protection works cannot be 
carried out in time during the rainy season;  

Apply erosion control blankets and check dams to 
control erosion in concentrated flow paths;  

Apply permanent soil stabilization measures, such 
as vegetation and re-vegetation when closing 
borrow site and its temporary access roads.  

Rehabilitate and return the borrow pit and spoil 
disposal sites to forest land, to sufficiently restore 
the ecological balance. 

Conduct project completion audit to confirm that 
the borrow pit was rehabilitated in accordance with 
the approved rehabilitation plan and government 
regulations; held contractors liable in case of 
non-compliance. 

 Soil 
contaminatio
n  

Properly store petroleum products, hazardous 
materials and wastes on impermeable surfaces in 
secure, covered areas, and use best management 
practices to avoid soil contamination; 

Remove all construction wastes from the site to 
approved waste disposal sites or landfills; and 

Provide spill cleanup measures and equipment at 
each construction site and conduct training to 
contractors‘ employees in emergency spill 
response procedures. 

Contractors, 
CSCs 

IA, TPMO, 
LIEC, TEPB, 

TWRB 

8.0 50.0 Included in 
construction 
contract 

Water 
Quality 

Siltation of 
water bodies 

Collect wastewaters from culverts and underpass 
constructions in sediment tanks, retention ponds, 

Contractors, 
CSCs 

IIA,  TPMO, 
LIEC, TEPB, 

 15.0 Included in 
construction 



 

App. II-12 

Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

or filter tanks to remove silts and oil, reuse for the 
tunneling operations; 

Bridge construction: Pump slurry to shore and 
dispose of the cutting materials properly to reduce 
the disturbance of sediments and the residual 
impact to water quality leading to short-term 
increase in SS concentrations in the rivers 
immediately downstream from the bridge 
construction sites. 

contract 

 Wastewater 
from 
construction 
sites and 
camps 

Equip all construction drainage and areas for 
washing construction equipment with water 
collection basins and sediment traps; 

Install appropriate septic disposal systems at 
construction camps along with proper 
maintenance protocols; 

 

Contractors, 
CSCs 

IAs, TPMO, 
LIEC, TEPB, 

0.9 2.5 Included in 
construction 
contract 

 Backwash 
water from 
HESs 
 

Construct an equalization and sedimentation tank 
in each HES for pH adjustment. 

Contractors, 
CSCs 

IA, TPMO, 
LIEC, TEPB, 

30.0  Included in 
construction 
contract 

 Wastes Dumping of construction solid waste and garbage 
into water bodies shall be prohibited; and 

Dispose solid waste in consultation with TEPB to 
protect both surface water and groundwater 
sources. 

Contractors, 
CSCs 

IA, TPMO, 
LIEC, TEPB, 

2.0 5.0 Included in 
construction 
contract 

 Handling of 
chemicals 

Prepare and conduct a construction material 
(including chemicals) handling protocol; and  

Store all toxic, hazardous, or harmful construction 
materials including petroleum products on an 
impermeable surface and manage these materials 

Contractors, 
CSCs 

IA, TPMO, 
LIEC, TEPB, 

3.0 12.0 Included in 
construction 
contract 



 

App. II-13 

Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

in such a way as to prevent spillage or leakage to 
nearby water bodies. 

Acoustic 
Environmen
t 

Noise 
generating 
from 
construction 
activities 

Ensure noise levels from equipment and 
machinery conform to PRC standard of 
GB12523-90 (Noise limits for Construction Site), 
properly maintain machinery to minimize noise; 

Apply noise reduction devices or methods where 
piling equipment is operating within 500 m of 
sensitive sites, such as schools, hospitals and 
residential areas; 

Locate sites for rock crushing, concrete-mixing, 
and similar activities > 1 km away from the 
sensitive areas; 

To reduce noise at night, restrict the operation of 
machinery generating high levels of noise, such as 
piling, compacting and movement of heavy 
vehicles along urban and village roads, between 
20:00 and 06:00 the next day in accordance with 
PRC regulations; 

Reach agreements with nearby schools and 
residents regarding heavy machinery work to 
avoid any unnecessary disturbances. If 
disturbance cannot be avoided, compensate 
affected residents;  

Place temporary hoardings or noise barriers 
around noise sources during construction, if 
necessary; 

Monitor noise at the sensitive areas at regular 
intervals (refer to monitoring plan of the EMP). If 
noise standards are exceeded, equipment and 
construction conditions shall be checked, and 

Contractors, 
CSCs 

IA, TPMO, 
LIEC, TEPB, 

8.0 84.9 Included in 
construction 
contract 



 

App. II-14 

Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

mitigation measures shall be implemented to 
rectify the situation; 

Conduct weekly interviews with residents living 
adjacent to construction sites to identify 
community complaints about noise, and seek 
suggestions from community members to reduce 
noise annoyance; and  

Community suggestions will be used to adjust 
work hours of noise-generating machinery. 

Vibration  Vibration 
generating 
by 
compacting 
and rolling 

Prohibition of, pipeline trench compacting, pilling 
and road roller operation at night. 

Contractors, 
CSCs 

IA, TPMO, 
LIEC, TEPB, 

1.0 3.5 Included in 
construction 
contract 

Ambient Air Dust 
Generating 
by 
construction 
activities 

Spray water on construction sites and material 
handling routes where fugitive dust is generated 
once a day; 

Pay particular attention to dust suppression near 
sensitive receptors such as schools, hospitals, or 
residential areas; 

Store construction materials in appropriate places 
and cover, seed, or spray them to minimize 
fugitive dust; and  

Cover vehicles carrying soil, sand, or other fine 
materials to and from the construction sites.  

Contractors, 
CSCs 

IA, TPMO, 
LIEC, TEPB, 

10.0 30.0 Included in 
construction 
contract 

 Air emission 
from vehicles 
and 
construction 
equipment 
 

Locate asphalt plants and mixers as far away as 
possible (at least 200 m downwind) from the 
nearest residential areas and other sensitive 
receptors; 

Ensure vehicle emissions are in compliance with 

Contractors, 
CSCs 

IA,  TPMO, 
LIEC, TEPB, 

1.5 3.0 Included in 
construction 
contract 



 

App. II-15 

Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

PRC standards of GB18352-2005, 
GB17691-2005, GB11340-2005, GB2847-2005, 
and GB18285-2005; 

Initiate a regular inspection and certification 
system for vehicle and equipment emission; and 

Maintain vehicles and construction machinery to a 
high standard to ensure efficient running and 
fuel-burning and compliance with emission 
standards. 

Solid Waste Solid waste 
generated by 
demolishing 
small boilers 
houses, 
pedestrian 
bridge  

Licensed demolition companies shall be 
contracted to carry out demolition of small boilers, 
houses and pedestrian bridge; 

Maximize reuse/recycling of deconstruction 
wastes generated during the demolition (e.g. iron, 
bricks, windows, doors, steel bars etc., sold to 
local waste recycling stations), dispose other 
demolition debris on municipal solid waste landfills 
or special construction and demolition debris 
landfills, subject to approval by TEPB; and 

Contractors shall ensure proper collection, 
storage, and disposal of demolishing wastes, and 
multi-compartment collection bins shall be 
provided to facilitate the reuse, recycling and 
composting of solid waste. 

Contractors, 
IAs, CSCs 

IA, TPMO, 
LIEC, TEPB, 

20.0 50.0 Included in 
the 
proposed 
project 
budget, and 
the budget 
from small 
boiler 
owners 
(Componen
t A)  
 
Included in 
construction 
contract 
(Componen
t B and C) 

 Asbestos 
impact during 
demolishing 
small boilers 

Identify, properly label and pack asbestos as well 
as demolishing debris contaminated with asbestos 
during demolishing small boilers, and transport 
them in specific closed vehicles to the secured 

Demolition 
Contractor, 
GDWDC 

IA, TPMO, 
LIEC, TEPB, 

100  Included in 
the 
proposed 
project 



 

App. II-16 

Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

houses landfill of GDWDC in Lanzhou in accordance with 
the World Bank‘s EHS Guideline

3
.  

Proper protective clothing and specific equipment 
shall be provided by GDWDC to its trained team 
and demolishing contractors‘ workers involving 
demolishing and disposal of asbestos during 
deconstruction of the small boilers. 

Train workers on the hazards, danger and 
procedures of working in areas contaminated with 
asbestos. 

budget, and 
the budget 
from small 
boiler 
owners

4
 

 Solid waste 
generated by 
construction 
activities 

Establish temporary storage for construction 
wastes away from water bodies and public areas, 
regularly haul to a suitable landfill or designated 
dumping site; 

Provide appropriate waste storage containers, 
reach agreements with local villages or residential 
communities for waste disposal, where 
appropriate, through the local facilities; 

Hire a contractor with the proper credentials to 
remove all wastes from sites to approved waste 
disposal sites according to the appropriate 
standards; 

Proper remove and dispose residual materials, 
wastes and contaminated soils that remain on the 
ground after construction. Any planned paving or 
vegetating of the area should be done as soon as 

Contractors, 
CSCs 

IA, TPMO, 
LIEC, TEPB, 

3.0 5.0 Included in 
construction 
contract 

                                                           
3
 the World Bank EHS (Good Practice Note: Asbestos: Occupational and Community Health Issues); 

4
 The disposal cost for the 53 small boiler houses to be renovated as HESs will be included in the budget of the proposed DH component, and the cost for rest of the small 

boilers will be paid by the property owner of the small boilers. 



 

App. II-17 

Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

the materials are removed to stabilize the soil; and 

Prohibit burning of waste. 

Health and 
Safety 

Construction 
site safety 
(including 
emergency 
preparednes
s and 
response) 

Ensure that all employees of contractors are 
properly trained to respond safely to an 
emergency involving a hazardous material or 
petroleum spill and other accidents;  

Prepare and conduct a construction safety plan, 
and establish an emergency team; 

Implement safety measures around the 
construction sites to protect the public, including 
warning signs to alert the public to potential safety 
hazards, and barriers to prevent public access to 
construction sites; 

Store petroleum products, hazardous materials, 
and wastes appropriately, on an impermeable 
surface in a secure, covered area, and separating 
stored hazardous waste from non-hazardous 
waste; 

Minimize the storage of petroleum products and 
hazardous, reactive, ignitable, and flammable 
materials on-site, and conducting regular 
inspections; 

Ensure fuel supplier is properly licensed and 
follows the proper protocol for transferring fuel in 
compliance with standards of JT 3145-88;  

Carry out vehicle, machinery, and equipment 
maintenance and refueling so that spilled 
materials do not pollute the local environment; 

Locate fuel storage and refilling areas at least 300 
m from drainage structures and important water 

Contractors, 
CSCs 

IA, TPMO, 
LIEC, TEPB, 

SPSMB 

2.0 10.0 Included in 
construction 
contract 



 

App. II-18 

Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

bodies; and 

Provide oil traps for service and parking areas. 

 

 Work camp 
health and 
hygiene  

Require contractors to safeguard environmental 
hygiene in the construction camps, including 
provision of high quality water supply and 
sanitation; 

Ensure all construction sites provide the 
necessary personal protective equipment and 
other resources to create a safe working 
environment; and 

Require construction site operations to comply 
with the PRC State Administration of Worker 
Safety Laws and Regulations. 

Contractors, 
CSCs 

TPMO, THB, 
LIEC 

3.0 10.0 Included in 
construction 
contract 

Flora and 
Fauna 

Protection of 
vegetation, 
re-vegetation 
of disturbed 
areas; 
planting and 
compensator
y planting 
trees and 
grass 

Preserve existing vegetation where no 
construction activity is planned or temporarily 
preserve vegetation where activity is planned for a 
later date; 

Planting trees and grass based on the detailed 
designs;  

Properly compact and re-vegetate the DH pipeline 
trenches after construction; 

Protect existing trees and grassland during road, 
bridge and pipeline construction, if a tree has to be 
removed or an area of grassland disturbed, replant 
trees and re-vegetate the area after construction; 

Remove trees or shrubs only as a last resort if they 
impinge directly on the permanent works or 

Contractors, 
CSCs 

TPMO, IAs, 
LIEC, TEPB, 

TFB 

14.5 926.0 Included in 
construction 
contract 



 

App. II-19 

Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

approved necessary temporary works; and 

In compliance with the PRC‘s forestry law, 
undertake compensatory planting of an equivalent 
or larger area of affected trees and vegetation. 

 Fauna No endangered species were identified in the 
project area; 

Take special precautions during and after 
construction for the protection of small animals, 
reptiles, and birds of common species that live in 
the vegetated roadside areas, medians, 
embankments and slopes, inner areas of bridges, 
and especially the green areas and roadside 
parks. 

Contractor EA, IA, 
TEPB, TFB 

0.5 2.0 Included in 
civil  
construction 
contract 

Physical 
Cultural 
Resources

5
 

 Establish and conduct chance-find procedures for 
physical cultural resources; 

Cultural heritage sites will be preserved where 
identified. Strictly in accordance with PRC 
regulations, no person shall destroy, damage, 
deface, conceal or otherwise interfere with the 
relic; and 

If a new site is unearthed, work should be stopped 
immediately and TCB and the PMO promptly 
notified, and construction will resume only after a 
thorough investigation and with the permission of 
the appropriate authority. 

Contractors 
CSCs 

TPMO, IA, 
LIEC, TCB 

0.5 1.0 Included in 
construction 
contract 

Social and 
Economy 

Impact to 
traffic and 
public 

Carry out approved traffic control and operation 
plans, (approved by Tianshui traffic police 
brigade), which shall include provisions for 

Contractors 
CSCs 

Executing 
agency, IAs, 

TTPB 

8.0 30.0 Included in 
construction 
contract 

                                                           
5
 The budgets are cost for education and awareness of cultural resource protection.  



 

App. II-20 

Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

facilities, 
community 
safety 

diverting or scheduling construction traffic to avoid 
morning and afternoon peak traffic hours, 
regulating traffic at road crossings, building interim 
roads, selecting transport routes to reduce 
disturbance to regular traffic. Reinstating roads, 
and opening them to traffic as soon as the 
construction is completed; 

Carefully and clearly mark pedestrian-safe access 
routes; If school children are in the vicinity, include 
traffic safety personnel to direct traffic during 
school hours; Maintain a supply for traffic signs 
(including paint, easel, sign material, etc.), road 
marking, and guard rails to maintain pedestrian 
safety during construction; 

Plan construction activities so as to minimize 
disturbances to utility services. Temporary land 
occupation shall be planned well ahead of 
construction to minimize its impact. Land shall be 
restored to its original condition after construction; 
and 

Conduct three-dimensional underground detection 
before construction to avoid damage of 
underground facilities, potential accidents, 
excessive costs, and construction delays. 

 Resettlement Compensate all affected persons and resettle in a 
timely and adequate manner, in accordance with 
the resettlement plan; 

Conduct resettlement site environmental 
protection measures including garbage disposal, 
water supply and sanitation, and monitoring of 
drinking water, air, noise and community health. 

IAs, district 
governments 

TPMO, TMG, 
TCAB 

  Included in 
construction 
contract 



 

App. II-21 

Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

Subtotal     297.9 3,914.4  

C. Operation Phase 

Component A (District Heating) 

Noise Noise from 
HESs 

Build or improve soundproof covers and walls to 
reduce noise if required; and 

Maintain machinery regularly and keep equipment 
in good condition. 

 

IA, (Tianshui 
Heating 
Supply 

Company) 

TPMO, 
TEPB, TEMS 

10.0/yr  IA‘s 
operation 
budget 

Water Wastewater 
from HESs 

Wastewater from the water softening process will 
be discharged into municipal sewer network after 
sedimentation (SS≤400mg/L); 

Regularly clean the sedimentation tank, dispose 
accumulated sludge and sediments in municipal 
landfill; and 

Check and adjust the pH regularly before 
discharging wastewater into the public sewer.  

IA, TPMO, 
TEPB, TEMS 

15.0/yr 
 

 IA‘s 
operation 
budget 

Social Occupational  
and 
community 
health and 
safety 

Conduct regular inspections of the district heating 
network, and repair defects promptly; and 

Comply with the PRC State Administration of 
Worker Safety Laws and Regulations.  

IA TPMO, 
TEPB, THB 

5.0/yr  IA‘s 
operation 
budget 

Associated 
facilities 

Compliance 
with 
approved 
EIAs and 
EMPs 

Review environmental monitoring and compliance 
reports of project‘s associated facilities of the CHP 
and transmission tunnel/pipeline, suggest 
corrective actions if necessary. 

IA, TPMO TEPB 0.3/yr  IA‘s 
operation 
budget 

Subtotal  
 

  25.3/yr   

 



 

App. II-22 

Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

Component B, C & D (Urban Transportation Improvement and Flood Control Facility) 

Ambient Air Vehicle 
emission 

Include provisions for motor vehicle emission 
control in the bidding documents for all new gas 
stations in the City including gasoline and diesel. 
Contractors that include clean energy stations in 
their bids will be given favorable consideration and 
preference if all other conditions are equal among 
the bidders; 

Include similar provisions in tendering documents 
for the procurement of new buses by the municipal 
bus companies. Bidders (bus suppliers) who 
propose buses with clean fuels and who have 
installed more advanced emission control systems 
will be given preferential consideration, assuming 
all other conditions are equal. Bus manufacturers 
that cannot meet the new emission control 
standards will not be allowed to bid; 

All vehicles must pass an emission test as part of 
the annual vehicle safety and environmental 
protection inspection. Vehicles that cannot meet 
the standards on the basis of current regulations 
and environmental considerations shall be 
upgraded or taken out of traffic; 

Air pollution compliance monitoring will be 
undertaken by TEMS in accordance with the 
monitoring program in the EMP; and 

Set up speed-limit signs and adopt corresponding 
measures at places where the actual values 
measured for air pollution exceed the standard. 

IA, MFMB
6
, 

TPTC, TEMS 
TPMO, 

TEPB, TTPB 
 12.0/yr IA‘s 

operation 
budget 

                                                           
6
 After one year operation, the proposed transport facilities will be transferred to MFMB from the IA. 



 

App. II-23 

Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

Surface & 
Ground 
Water 

Pollution 
from storm 
water runoff 

Routinely collect and properly dispose litter and 
debris from sidewalks, driveways, and parking 
lots, especially near Wei River and Xi River and 
storm drains;  

Place garbage bins and containers along the road 
network; and 

Prohibit the construction of car washing and gas 
stations near rivers and drainage channels. 

IA, MFMB, 
TTPB 

TPMO, TEPB  18.0/yr MFMB‘s 
operation 
budget 

 Dangerous 
or toxic spills 
resulting 
from road 
traffic 
accidents 

Warning signs to drivers and emergency phone 
numbers shall be posted along the bridges;  

The environmental emergency response plan and 
an emergency response team under TEPB shall 
be established before the roads/bridges open to 
traffic; 

Spillage must be immediately reported to TEPB for 
proper action and response to minimize negative 
impact  to the environment;  

Prohibit vehicles transporting dangerous goods 
from parking near sensitive receivers along the 
roads, where ―No Parking‖ signs should be put up 
to avoid traffic accidents; and 

Promoting compliance through awareness building 
and education for relevant transport enterprises 
and drivers. 

IA, MFMB, 
TTPB 

TPMO, TEPB  5.0/yr
7
 TMG‘s 

accident 
manageme
nt budget 

Acoustic 
Environmen
t 

Traffic noise Construct noise barriers or noise insulation 
windows at sites where noise levels are monitored 
exceed PRC standards by more than 3 dB; 

IA, MFMB, 
TEMS, TPB 

TPMO, TEPB  40.0/yr IA‘s 
operation 
budget 

                                                           
7
 The budget is for awareness and education expenses only. The emergency accident handling costs will be paid by the accident maker.  



 

App. II-24 

Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

Set up no-honking signs along new /upgraded 
roads;  

No new schools, hospitals or other sensitive 
facilities will be allowed to be built within 200 m 
from the central line of the roads to prevent noise 
impacts to these facilities in the future. 

Flora Vegetation Properly maintain all vegetation cover. IA, MFMB TPMO, TFB, 
TEPB 

 20.0/yr IA‘s 
operation 
budget 

Soil Soil erosion Inspect erosion protection measures including 
seeded or stabilized slopes, drainage structures 
and retaining walls at least twice during the first 
year of the roads‘ operation to ensure that they are 
maintained properly and are functioning as 
designed; and 

Properly maintain newly planted trees along the 
roads, especially during the first two years 
operation of the project. 

IA, MFMB, 
LSMI

8
 

TPMO, 
TEPB, TEMS 

 10.0/yr IA‘s 
operation 
budget 

Geologic 
Hazard 

Flood control  Check integrity of the embankment, and clean the 
culverts and drainage pipes and other mudslide 
and flood control system etc. 
 
Review and adapt the existing flood early warning 
system and flood emergency response 
mechanism. 
 
Adjust the existing monitoring system for river 
hydrology, morphology and sediment transport 
along the Chengji road and Xi river embankment. 

IA, MFMB, 
LSMI 

 
 

Municipal 
commander 

center of 
flood and 
drought 
control, 

Tianshui and 
Beidao 

TWRB, TLRB 
 
 
 

TMG, TWRB, 
TLRB 

 6.0/yr 
 
 
 

5.0/yr 

MFMB‘s 
operation 
budget 
 
TWRB‘s 
and TLRB‘s 
operation 
budget 

                                                           
8
 LSMI (a licensed soil erosion monitoring institute) will be selected by TPMO and the IA through domestic bidding.   



 

App. II-25 

Item 

Potential 

Impacts and 

Issues Mitigation Measures and/or Safeguards 

Responsibility Budget (10,000 CNY) 

Source of 

Funds 

Who 

Implements 

Who 

Supervises 

Comp. 

A 

Comp. 

B, C & D 

 

 

Hydrological 
stations 

 Landslides 
and 
mudslides 

A mudslide monitoring system will be installed in 
the Beishan Mountain to record rainfall, surface 
water flow, unusual noise, earth cracks, 
deformation and movement.  

The early warning and emergency response plan 
will be reviewed and adjusted with the necessary 
institutional support to respond to any possible 
mudslides.  

Ensure all slope stabilization sites will be 
inspected regularly. If signs of failure are 
discovered, repair will be immediately initiated. 

Inspect and clean all road culverts and drainage 
pipes from debris, repair damages. 

IA, MFMB, 
LSMI 

TWRB, TLRB  3.0/yr TLRB‘s and 
MFMB‘s 
operation 
budgets 

Environmen
t 
Managemen
t 

Insufficient 
environment
al 
management 
capacity 

Conduct training for environmental management; 

Refine and maintain a GRM. 

 

LIEC, TPMO ADB  3.0/yr 

 

Subtotal  
 

   127.0/yr  

ADB = Asia Development Bank, EIA = Environmental Impact Assessment, CSC=Construction Supervision Company, DI=design institute, GDWDC = Gansu 

Dangerous/hazardous Wastes Disposal Center; LIEC = Loan Implementation Environment Consultants, LSMI = Licensed Soil Erosion Monitoring Institute, MFMB = Tianshui 

Municipal Facilities Management Bureau, TCAB = Tianshui Civil Affair Bureau, TCB=Tianshui Culture Bureau, TEMS=Tianshui Environmental Monitoring Station; TEPB = 

Tianshui Environment protection Bureau, THB = Tianshui Health Bureau, TLRB = Tianshui Land Resource Bureau; TPB = Tianshui Planning Bureau, TPMO = Tianshui Project 

Management Office, TPTC = Tianshui Public Transport Company, TTPB=Tianshui Traffic Police Brigade, TWRB=Tianshui Water Resource Bureau, SS=suspended solid, yr = 

year. 

Source: Domestic EIA reports, PPTA Consultant‘s Report, and consultations with TEPB, THB, TCB and TPMO.  
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C. Environmental Monitoring, Inspection, and Reporting 

4. The project monitoring program shall focus on the environment within the 

project‗s area of influence. A detailed environmental monitoring program is shown in 

Table A2.4, which covers the scope of monitoring, monitoring parameters, time and 

frequency, implementing and supervising agencies, internal and external monitoring, 

and estimated costs. A detailed cost breakdown will be provided by the Tianshui 

Environmental Monitoring Station (TEMS) when the detailed environmental monitoring 

program is prepared at the start of project implementation. The monitoring shall comply 

with the methodology provided in the relevant national environmental monitoring 

standards. Other associated standards followed are the national environmental quality 

standards and the pollutant discharge & emission standards. 

5. Internal environmental inspection/monitoring. Each contractor and/or 

construction supervision company (CSC) shall recruit at least two environmental staff 

for its internal environmental inspections and monitoring during construction; and the 

implementing agency‘s environment management unit (EMU) and the municipal facility 

operator, such as Municipal Facilities Management Bureau‘s (MFMB‘s) environmental 

management division, shall be responsible for their internal inspection and monitoring 

during the operation. The TPMO‘s environmental management staff, the LIEC and 

TEPB shall be responsible to advise and supervise the contractors and the IAs/the 

municipal facility operator to ensure that the environmental mitigation measures defined 

in the EMP are properly implemented. At the start of the project implementation, the 

TPMO, the implementing agencies, the LIEC, and the CSCs will prepare more detailed 

internal environmental monitoring programs to be implemented during construction and 

operation, if necessary, through the EMP mechanism of feedback and adjustments.  

6. Compliance monitoring. The TEMS shall conduct the compliance monitoring 

during both construction and operation, as well as in the event of emergencies. 

Compliance monitoring shall be conducted biannually, and semi-annual compliance 

monitoring reports shall be prepared by the TEMS with the support of the LIEC and then 

submitted to TPMO and TEPB for review. The compliance monitoring plans have been 

organized by subcomponents. The monitoring requirements have been clearly defined 

in Table 2.3, including the parameters to be monitored, the numbers and locations of 

monitoring points, as well as monitoring frequencies and durations. The monitoring 

costs will be remunerated by contractors during the construction and by implementing 

agencies (and MFMB) during the operation. The monitoring programs shall be included 

in project bidding documents, construction contracts, and implementing agencies‘ and 

MFMB‘s operation manuals.  

7. External monitoring. In response to SPS 2009 requirements, the environment 

performance of the project will be verified by external experts. External experts are 

involved intermittently, and are external to the Borrower.External experts may comprise 

of loan implementation consultants that are not involved in day to day project 

implementation. The external experts will verify the monitoring information prepared by 

the Borrower. In verifying, external experts may conduct their own investigation, by 

visiting the project site, taking samples and/or conducting ocular inspections. The 

external experts will discuss the verification results with the borrower/consultant, 
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suggest corrective actions, and reflect findings in their environmental monitoring 

verification reports (see para. 12).  

8. Quality assurance (QA) /quality control (QC) for compliance monitoring. To 

ensure accuracy of the monitoring, the QA/QC procedure will be conducted in 

accordance with the following regulations:   

i) Regulations of QA/AC Management for Environmental Monitoring issued 
by SEPA in July 2006;  

ii) QA/QC Manual for Environmental Water Monitoring (Second edition), 
published by the State Environmental Monitoring Centre in 2001; and  

iii) QA/QC Manual for Environmental Air Monitoring published by the State 
Environmental Monitoring Centre in 2001. 

9. Standard monitoring methods: Table A2.2 shows the standard monitoring 

methods, detection limits, and the standard code for each of the monitoring parameters.  

Table A2.2 Standard Monitoring Methods of Ambient Air, Noise and Water 

Media 
Monitoring 
Parameter Method (Standard No.) 

Detection 
Limit 

Standard 
Limit 

Air 

TSP (mg/m
3
) Gravimetric (GB/T15432-1995) 0.001 0.30

9
 

PM10 (mg/m
3
) 

Gravimetric with specific 

sampler (HJ/T93-2003) 
0.0002 0.15 

SO2 (mg/m
3
) 

Spectrophotometry 

(GB/T15262-1994) 
0.003 0.15 

NOx (mg/m
3
) 

Saltzman Method 

(GB/T15435-1995) 
0.002 0.12 

Noise 

Equivalent 

Continuous A Sound 

(Leq) 

Acoustimeter Method 

(GB12524-90) 
0.5 

60 (day)/ 

50 (night)
10

 

Surface 

water 

pH value 
Glass electrode method 

(GB6920-86) 
0.02pH 6-9

11
 

CODMn (mg/L) 
Permanganate index 

(GB11914-89) 
0.5 6 

                                                           
9
 All the air parameters are Grade II ambient air standard (daily average). 

10
 Grade II standard. 

11
 All the water parameters are Grade III standard. 
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Media 
Monitoring 
Parameter Method (Standard No.) 

Detection 
Limit 

Standard 
Limit 

Petroleum (mg/L) 
Infrared spectra photograph 

(GB/T16488-1996) 
0.04 0.05 

SS (mg/L) 
Gravimetric method 

(GB11901-89) 
4 250 

Total coliforms (no./L) 
Membrane filter 

(GB/T575.12-2006) 
10 10,000 

 

10. The results/data of the environmental inspection and monitoring activities will be 

used to assess: (i) the extent and severity of actual environmental impacts against the 

predicted impacts and baseline before the project implementation; (ii) performance or 

effectiveness of the environmental mitigation measures or compliance with pertinent 

environmental rules and regulations; (iii) trends in impacts; (iv) overall effectiveness of 

the EMP implementation; and (v) the need for additional mitigation measures and 

corrective actions if non-compliance is observed.. 

 

11. Monthly reporting. The TPMO‘s environmental staff will collect environmental 

monitoring data and reports from the implementing agencies, TEMS, and CSCs that are 

responsible for supervising the contractors‘ implementation of mitigation measures. The 

data will be incorporated into monthly project progress reports by the contractors and 

the CSCs during construction and by the implementing agencies during operation, 

which will be submitted to the TPMO monthly. The monthly project progress report will 

present: (i) project implementation status; (ii) environmental mitigation measures 

implemented; (iii) monitoring activities; (iv) monitoring data of air, noise and surface 

water; (v) analysis of monitoring data against relevant standards; (vi) violations of 

environmental regulations; (vii) any additional mitigation measures and corrective 

actions required; (viii) environmental training conducted; (ix) occupational health and 

safety reporting (e.g. accidents during construction etc.); (x) major events or issues that 

happened during the reporting period and follow-up actions needed; and (xi) complaints 

received from the public and how these were resolved through the grievance redress 

mechanism (GRM). 

 

12. Semi-annual environment performance report, external environment 

monitoring verification report. To ensure proper and timely implementation of the 

EMP and adherence to the agreed environmental covenants, the TPMO shall submit to 

ADB semiannual project progress reports including environmental performance based 

on the monitoring and inspections/audits, which shall include a summary of the 

environmental performance of the project‘s associated facilities (the CHP plant and the 

transmission tunnel/pipeline). The LIEC will help the Borrower to prepare the 

environment performance report. The external monitor will review all environment 

reports, including internal and compliance monitoring reports and the semi-annual 
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environment performance report, and prepare a semi-annual environment monitoring 

verification report. The report should confirm the project‘s compliance with the EMP and 

PRC legislated standards, identify any environment-related implementation issues and 

necessary corrective actions. The external monitor will send the report as an attachment 

to the Borrower's environmental performance report, or concurrently as a separate 

report. 

 

13. Report of environmental acceptance monitoring and audit. No later than a 

month after completion of the construction work, the implementing agencies shall collect 

data/reports from all contractors and CSCs, and submit construction mitigation 

completion reports to the TPMO and TEPB. The reports will indicate the timing, extent, 

and effectiveness of the completed mitigation and maintenance, as well as point out the 

needs for further mitigation measures and monitoring during operations. Moreover, 

within two months after project completion, environmental acceptance monitoring and 

audit reports of the project completions will be (i) prepared by the TEMS in accordance 

with the PRC Regulation on Environmental Check-and-Acceptance of Project 

Completion (State Environmental Protection Agency, 2001); (ii) reviewed for approval 

by TEPB, and (iii) finally reported to ADB by the TPMO and LIEC. 

 

14. Besides reviewing the semiannual environment performance reports from the 

PMO and the semiannual environment monitoring verification reports from the LIEC, 

ADB missions will inspect the project progress and implementation on site twice a year. 

For environmental issues, inspections will focus mainly on (i) 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, LIEC, and the IAs; and (iv) operation and performance of 

the project GRM. The performance of the contractors with respect to environmental 

protection and impact mitigation will be recorded and will be considered in the next bid 

evaluations. The environmental reporting plan is demonstrated in Table A2.3. 

 

Table A2.3 Environmental Reporting Plan 

Report From To 

Frequency of 

Reporting 

A. Pre-construction Phase    

Risk assessment report on asbestos 

contamination of 199 small boilers 
GDWDC 

TPMO, 

TEPB, 

ADB 

Once, prior to 

disbursement of 

component 

B. Construction Phase 

Internal monitoring report 
Contractors, 

CSCs 
IAs TPMO Monthly 

Compliance monitoring report TEMS 
TEPB, 

TPMO 
Semiannually 

Environmental performance report TPMO, LIEC ADB Semiannually 
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(including the project associated 

facilities)  

Environment monitoring verification 

report 
LIEC 

ADB, 

TPMO 
Semiannually 

Mitigation measures completion 

reports 

IAs, CSCs, 

Contractor 

TPMO, 

LIEC 

Within a month after 

project completion 

Environmental acceptance monitoring 

report 

TPMO, LIEC, 

TEMS 

TEPB, 

ADB 

Within two month after 

project completion 

C. Operation Phase (first two years of operation) 

Internal monitoring report IAs, MFMB 
TPMO, 

TEPB 
Quarterly  

Compliance monitoring report 
TEMS, LIEC, 

TPMO 

TEPB, 

ADB 
Semiannually 

ADB = Asia Development Bank, CSC=Construction Supervision Company, IA=implementing agency, LIEC 

= Loan Implementation Environment Consultants, MFMB = Municipal Facilities Management Bureau, 

TEMS=Tianshui Environmental Monitoring Station; TEPB = Tianshui Environment protection Bureau, 

TPMO = Tianshui Project Management Office 

Source: domestic EIA reports. 
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Tablet A2.4 Environmental Monitoring Program 

Subject Parameter Location Frequency 

Who 

Implements 

Who 

Supervise 

Estimated Cost 

(CNY 10,000) 

Component 

A 

Component B 

and C 

Construction 

Quality of 

work-camp 

domestic 

wastewater 

(a)
12

 

pH, NH3-N, CODCr Internal monitoring: at 

domestic wastewater 

discharge points of all 

work-camp. 

At least four times per 

year 

Contractors, 

CSCs, 

IAs TPMO 1.5 3.0 

pH, SS, NH3-N, oil CODCr, 

total coliform  

Compliance monitoring: at 

selected camps (30% of the 

total camps). 

One sampling each day 

each time, twice per 

year  

TEMS IAs TPMO, 

TEPB 

2.0 5.0 

Quality of 

construction 

wastewater (a)  

pH, SS  Internal monitoring: at all of 

the construction sites. 

Wastewater effluent 

sites, at least four times 

per year 

Contractors, 

CSCs, 

IAs TPMO 0.5 1.5 

pH, SS, oil Compliance monitoring: at  

selected sites (30% of the 

total construction sites) 

One sampling each day 

each time, twice per 

year 

TEMS TPMO, TEPB 1.0 2.5 

Surface Water 

quality (c)
13

 

pH, SS 200m downstream of 

Shuangqiao Xi River Bridge; 

200m downstream of 

Shetang Wei River Bridge; 

two locations in Xi River for 

Chengji road and flood 

control facility;  

Internal monitoring:  

once per month 

Contractors, 

CSCs 

TEPB, TPMO  1.0 

 pH, SS, DO, NH3-N, TP, oil, 

CODCr, Total coliform 

Compliance monitoring: 

1 time per day, for 3 

consecutive days , twice 

per year including once 

in dry season and once 

in rainy season 

TEMS TEPB, TPMO  3.5 

                                                           
12

 For all components. 

13
 For component B and C only. 
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Subject Parameter Location Frequency 

Who 

Implements 

Who 

Supervise 

Estimated Cost 

(CNY 10,000) 

Component 

A 

Component B 

and C 

Ambient air (a) Inspection of dust mitigation 

measures (water spraying, 

cover transport vehicles, 

etc); and Inspection of 

maintenance and condition 

of vehicles and construction 

equipment. 

Internal monitoring: at all 

construction sites and 

nearby areas. 

At least four times per 

year. 

Contractors, 

CSCs 

IAs TEPB, 

TPMO 

1.0 3.0 

External monitoring: at all 

construction sites and 

nearby area. 

Twice per year including 

once in dry season and 

once in rainy season.  

IAs, LIEC TPMO, EPB 1.0 2.5 

TSP, SO2, NOx Asphalt plants, unpaved 

construction road, and 

construction sites nearby 

schools, hospitals and 

residential areas (22 points).  

Compliance monitoring: 

twice per day for 3 

consecutive days, twice 

per year. 

TEMS TEPB,TPMO 1.5 5.0 

Noise (a) Leq All 17 sensitive receivers for 

the component B and C, 50 

m away from boundary of 

the construction sites; 3 

sensitive receivers for the 

component A. 

Internal monitoring: 

once in day time, once 

at night, once per 

month. 

Contractors, 

CSCs 

TEPB, TPMO 0.8 3.5 

Compliance monitoring: 

twice a year: a day each 

time and two samples 

each day, once during 

daytime, once during 

nighttime. 

TEMS TEPB, TPMO 1.0 4.0 

Soil erosion (a) Quantity of erosion and 

environmental and ecologic 

restoration   

Borrow pit and spoil sites. Internal monitoring: 

Radom check after 

rainstorm (rainfall > 

50mm), monthly,  

Contractors, 

CSCs 

IAs, TPMO, 

LIEC 

1.0 4.0 
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Subject Parameter Location Frequency 

Who 

Implements 

Who 

Supervise 

Estimated Cost 

(CNY 10,000) 

Component 

A 

Component B 

and C 

External monitoring: 

twice a year; and once 

after completion of 

constructions. 

LSMI TPMO, 

TEPB, TWRB 

1.5 5.0 

Slope stability, vegetation 

survival and coverage rate, 

topsoil stockpile, compacted 

pipeline trenches, and 

rehabilitate construction 

sites.  

All subgrade slope, retaining 

walls, converts, underpass 

and compacted trenches. 

Internal monitoring: 

twice a year. 

Contractors, 

CSCs, 

IAs TPMO, 

LIEC 

1.0 4.0 

External monitoring: 

once a year, and once 

after completion of 

construction. 

LSMI TPMO, 

TEPB, TWRB 

2.0 5.0 

Compensatory plantings, 

Revegetation of borrow pit, 

spoil disposal sites and 

construction sites. 

Disposal sites, borrow pit 

and temporary construction 

occupied lands.  

External monitoring: 

random spot check, and 

once after completion of 

constructions, at least 

four times per year.  

LSMI TPMO, 

TEPB, TWRB 

2.0 4.0 

Asbestos and 

ACM 

Asbestos and airborne 

asbestos in environment  

Visual inspection and 

sampling of airborne 

asbestos 

Demolishing sites of small 

boilers where ACM have 

been identified during 

asbestos risk assessment. 

External monitoring: 

clearance sampling after 

completion of 

rehabilitation works 

following ISO/FDIS 

16000-7: Indoor air – 

Part 7: Sampling 

strategy for 

determination of 

airborne asbestos fiber 

concentrations 

 

 

GDWDC; 

qualified 

asbestos 

monitoring 

institute 

TPMO, 

TEPB, IAs 

10.0  
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Subject Parameter Location Frequency 

Who 

Implements 

Who 

Supervise 

Estimated Cost 

(CNY 10,000) 

Component 

A 

Component B 

and C 

Occupational 

health and 

safety (a) 

Health status, hygiene 

status, availability of clean 

water, emergency response 

plans. 

Construction sites and work 

camps.  

Internal monitoring: 

monthly. 

Contractors, 

CSCs 

IAs TPMO 1.0 2.0 

External monitoring: 

once a year. 

THB, TPMO TPMO, 

TEPB, THB 

1.0 2.0 

Associated 

facilities (b) 

Compliance with approved 

EIAs and the EMPs. 

The CHP and the 

transmission tunnel/pipeline. 

Review of compliance 

monitoring reports of 

associated facilities. 

TPMO, IA ADB, TEPB 0.5  

Subtotal      30.3 60.5 

Operation  

Noise (a) Leq Compliance monitoring: All 

17 sensitive locations along 

the roads, and nearby the 

bridges 

Four times per year in 

Jan., Apr., Jul. and Oct. 

(once in daytime and 

once at night). 

TEMS TPMO, TEPB 

 4.0/yr 

  Compliance monitoring: 

30% of the 78 HESs, 5m 

from the wall of the HESs 

Once per heating 

season.  

TEMS TPMO, TEPB 1.0/yr  

HES 

wastewater 

(b)
14

 

TDS, pH, CL
-
 Internal monitoring: 

discharge points of the water 

softening equipment in al 

HESs. 

Once a month. IA TPMO, TEPB 2.0/yr  

Hardness, CL
-
, pH, sulfate, 

carbonate.  

Compliance monitoring: 

discharge points of the water 

softening equipment in 30% 

of 78 HESs. 

Twice per heating 

season. 

TEMS TEPB, IA,  

TPMO 

2.0/yr  

                                                           
14

 (b) for component A only. 
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Subject Parameter Location Frequency 

Who 

Implements 

Who 

Supervise 

Estimated Cost 

(CNY 10,000) 

Component 

A 

Component B 

and C 

Domestic 

wastewater (b)  

pH, SS, oil, CODcr.  Compliance monitoring: 

discharge points of the relay 

pumping station and 10% of 

the HESs. 

Once per heating 

season. 

TEMS TEPB, IA,   1.0/yr  

Solid waste (b) 

 

Collection and disposal 

procedures for solid waste. 

Internal monitoring: Relay 

pumping station and HESs.  

Twice per heating 

season. 
IA,   TPMO, TEPB 0.5/yr  

Compliance monitoring: 

Relay pumping station and 

HESs. 

Once per heating 

season. 
TEMS TEPB, IA,  

TPMO 

0.5/yr 

Vegetation (a) Inspect vegetation survival 

and coverage rate. 

Green areas along Chengji 

Road and the bridges areas, 

trees on two sides of roads; 

vegetation along 

embankment, recovered 

pipeline trenches, grass on 

retaining walls. 

Once a year. IAs, MFMB TEPB, TPMO 

TWRB, 

1.0/yr 3.0/yr 

Traffic flow (b) Vehicle numbers–road use 

(against predictions). 

All of the roads and bridges. Morning and afternoon 

rush hours, once a year. 

IA,   MFMS TTMA  5.0/yr 

Flood control 

(b) 

Hydrology (water level, water 

flow), river morphology, 

sediment transport 

Hydrological stations 

upstream and downstream 

of Xi river embankment, 2 

sites along Xi River 

embankment. 

Hydrology: Daily for 

hydrological stations; 

River morphology, 

sediment transport: 

during and after extreme 

river flows, at least twice 

a year. 

Tianshui and 

Beidao 

Hydrological 

stations 

TWRB  5.0/yr 

Mudslide 

control (b) 

Rainfall, noise, earth cracks, 

rock deformation and 

movement, integrity of 

Northern Mountain along Xi 

River embankment. 

Automated system for 

rainfall, noise, and rock 

TLRB TLRB, TEPB  3.0/year 
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Subject Parameter Location Frequency 

Who 

Implements 

Who 

Supervise 

Estimated Cost 

(CNY 10,000) 

Component 

A 

Component B 

and C 

drainage and culvert system deformation 

Inspection for earth 

cracks, rock 

deformation, integrity of 

drainage and culvert 

system; monthly during 

wet season. 

Associated 

facilities (b) 

Compliance with approved 

EIAs and EMPs. 

The CHP and the 

transmission tunnel/pipeline. 

Review of environmental 

monitoring reports of 

associated facilities. 

TPMO, IA,   ADB, TEPB 0.5/yr  

Subtotal      8.5/yr 19.0/yr 

ADB = Asia Development BANK, BOD5 = 5-day biochemical oxygen demand, CL
- 
= chloride, CODcr = chemical oxygen demand, CSC = Construction Supervision Company, DO 

= dissolved oxygen, Leq = equivalent continuous sound pressure level (dB), LSMI = licensed soil erosion institute, MFMB = Municipal Facilities Management Bureau, NH3-N = 

Ammonia Nitrogen, NOx = nitrogen oxides, SO2 = sulfur dioxides, SS = suspended solids, TDS = total dissolved solids, TEMS = Tianshui Environmental Monitoring Station. 

TEPB = Tianshui Environmental Protection Bureau, TLRB = Tianshui Land Resource Bureau, TP = total phosphorus, TSP = total suspended particle, TWRB = Tianshui Water 

Resource Bureau, yr = year,.  

Source: Domestic EIA Reports and PPTA Consultant’s Report 
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D. Public Consultation 

 

1. Public Consultation during Project Preparation 

15. Three rounds of public consultations were conducted during the project 

preparation in 2010 by the EIA institute jointly with the PPTA consultants following the 

PRC‘s National Environmental Impact Assessments Technical Guidelines and ADB‘s 

SPS (2009), during which some participants showed their concerns on the negative 

impact during the project construction, such as noise, dust and soil erosion (refer to the 

chapter VIII of the CEIA). It is important to maintain a dialogue channel with the affected 

public and stakeholders throughout the overall project implementation period by 

continued public consultation. Such dialogue will ensure that the public concerns are 

understood and dealt with in a timely manner. This EMP has developed plans for future 

public consultation.  

 

2. Future Public Consultation Plan 

16. The plans for public consultation during the design, construction and operation 

phases were developed during the PPTA, which is shown in Table A2.5. These plans 

include the public consultation on (i) inspection and monitoring the impacts and 

mitigation measures implementation during the construction and operation; (ii) 

evaluating the environmental and economic benefits and social impact; and (iii) 

consulting with the public after the project completion, which will be undertaken via 

questionnaires surveys, household visits, workshops, and public hearing (consultation 

meeting). 

 

17. The public consultation plans are an important part of the project implementation 

and management. The implementing agencies and TPMO will be responsible for 

organizing the public consultations. The contractors will be required to communicate 

and consult with the residential communities near their construction sites. An 

eye-catching public notice board will be set at each construction site to notify the public 

of the major construction information, including its duration and the Project Public 

Complaints Unit‘s (PPCU) address and its telephone number to enable the public to 

express their concerns and complaints to the construction activities through the 

established GRM. The cost for GRM will be included in TPMO‘s operation budget. 

Costs for the public participation activities during the project implementation are 

included in the project‘s funds, which are estimated at (i) CNY10,000 for each public 

consultation and site visit; (ii) CNY6,000 for each public workshop; iii) CNY8,000 for 

each press conference. 
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Table A2.5 Public Consultation Plan 

Organizer Approach Times Subject Participants 

A. Project Preparation, Pre-construction 

TPMO, the 
implementing 
agencies, the 
EIA Institute 
and the 
PPTA 
Consultants 

Questionnaire 
survey, 
interview, 
stakeholders 
visits, and 
public 
hearings  

Three rounds Project information, 
existing 
environmental quality, 
major impacts and 
benefits, proposed 
mitigation measures, 
comments and 
recommendations 
from affected people 
and stakeholders, and 
response to proposed 
GRM. 

Residents within 
the project‘s area 
of influence, and 
representatives of 
stakeholder 
enterprises and 
agencies 

Implementing 
agencies 

Information in 
local 
newspaper 

At least once 
for each 
component 

Project information, 
planned interventions 
including timeframe, 
main stakeholders 
(contractor, IA) and 
contact information of 
GRM entry points. 

All residents within 
project‘s area of 
influence 

Implementing 
agencies, 
contractors, 
PPCU 

Information 
disclosure on 
construction 
site 
information 
boards 

Throughout 
project 
implementation 

Project information, 
planned interventions 
including timeframe, 
responsibilities, GRM 
structure and entry 
points, contact 
information 

All residents within 
project‘s are of 
influence 

B. Construction  

IAs, TPMO, 
LIEC 

Questionnaire 
survey, or 
interview 

At least once a 
year 

Actual construction 
impacts, complaints, 
comments and 
suggestions from 
affected public and 
stakeholders; 
adjusting mitigation 
measures if 
necessary; comments 
to the GRM. 

Residents within 
construction area, 
and affected 
stakeholder 
enterprises and 
agencies 

Public 
workshop 

At least once a 
year 

Adjustment of 
mitigation measures if 
necessary, 
construction impacts, 
comments and 
suggestions 

Representatives of 
residents and 
other stakeholders 

C. Operation  

Implementing 
agencies, 
TPMO, LIEC 

Questionnaire 
survey, or 
interview 

At least once in 
the first years 
of operation 

Effectiveness of 
mitigation measures, 
impacts of operation, 
comments and 
recommendations, 
and comments to the 
GRM 

Residents within 
project‘s area of 
influence, and 
representatives of 
residents and 
other stakeholders 

Public 
workshop 

As needed, 
based on 

Effects of mitigation 
measures, impacts of 

Representatives of 
residents and 
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Organizer Approach Times Subject Participants 

public 
consultation 

operation, comments 
and suggestions. 

other stakeholders 

Public 
satisfaction 
survey 

Once after first 
year of 
operation 

Evaluation, comments 
and suggestions for 
each component and 
subcomponent. 

Representatives of 
residents and 
other stakeholders 

IAs, TPMO 
and TMG 

Press 
conference 

Once after first 
year of 
operation  

Evaluation of the 
project (benefits and 
negative impacts), 
comments and 
suggestions during 
operation, and public 
opinions. 

Experts from 
various 
stockholders, and 
local medias 

TPMO = Tianshui Project Management Office, LIEC = loan implementation environmental consultants, 
TMG = Tianshui Municipal Government. 

Source: Domestic EIA reports and Consultant‘s Final Report.  

 

E. Implementing Organizations and Their Responsibilities 

 

18. Tianshui Municipal Government (TMG) is the executing agency for the project. 

A project leading group (PLG) headed by the deputy mayor of the City has been 

established and is responsible for directing the project and providing policy guidance 

during the project implementation. The TPMO has been set up under the PLG and it is 

responsible for coordinating the implementation of project activities on behalf of the 

TMG. The TPMO will: (i) be responsible for overall management of the project 

implementation; (ii) ensure adequate inter-departmental and inter-agency 

coordination; (iii) monitor the progress of the project implementation; and (iv) 

coordinate communication with ADB and the other provincial and municipal agencies 

concerned. 

 

19. The TPMO will be responsible for implementing this EMP, consisting of 

inspection, monitoring, reporting, and initiating corrective actions or mitigation 

measures. In the design stage, the TPMO and the implementing agencies, will pass 

the EMP to design institutes to incorporate mitigation measures into the detailed 

designs. The EMP will be updated at the end of the detailed design phase, and then 

passed to the construction contractors. To ensure that the contractors comply with the 

EMP‘s provisions, the PMO and implementing agencies, with the help and technical 

support of loan implementation environmental consultants (LIEC), will prepare and 

provide the following specification clauses for incorporation into the bidding 

procedures: (i) a list of environmental management requirements to be budgeted by 

the bidders in their proposals; (ii) environmental clauses for contractual terms and 

conditions; and (iii) major items in domestic EIAs, the CEIA and the EMP. 

 

20. The TPMO will nominate two dedicated, trained, and qualified environment 

officers to undertake environmental management activities, and ensure effective EMP 

implementation. Environmental engineers of CSCs contracted by the implementing 
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agencies, will be responsible for daily inspection, monitoring, and evaluation of 

implementation of mitigation measures. 

 

21. There are two implementing agencies for the project: (i) Tianshui Municipal 

Investment Management Company will be responsible for implementation of 

Component B (Chengji Road and Flood Control Facilities) and C (Tianshui Urban 

Transportation Improvement); and (ii) the Tianshui Municipal Heating Supply 

Company will be responsible for implementation of Component A (Qinzhou DH 

Network). After first one year‘s operation, the roads, bridges and embankment will be 

transferred to the MFMB from the implementing agency.   

 

22. Each implementing agency shall form an EMU with a leader and an 

appropriate number of staff to coordinate environmental issues associated with each 

subcomponent and contract package on behalf of the implementing agency. The 

EMU will take charge of (i) implementing the EMP and developing implementation 

details; (ii) supervising the implementation of mitigation measures during construction; 

(iii) supervising contractors and CSCs‘ internal monitoring and coordinating the 

compliance monitoring; (iv) implementing training programs for contractors; (v) 

incorporating the environmental management, monitoring, and mitigation measures 

into the construction and operation management plans; (vi) reporting on the EMP 

performance to the TPMO and LIEC; and (vii) arranging the environmental monitoring 

reviews and responding to any adverse impact beyond those foreseen in the EIA 

reports. The EMU will be technically supported by LIEC and supervised by TEPB. 

 

23. Construction contractors will be responsible for implementing the relevant 

mitigation measures and internal monitoring during construction with the help of CSCs 

and under the supervision of the TEPB. 

 

24. During the operational stage, the TEPB and TPMO will supervise the 

environmental management and implementation of mitigation measures by the 

implementing agencies, and the MFMB. The cost of the mitigation measures will be 

borne by the IAs and MFMB. 

 

25. The TEPB and TEMS will ensure the compliance with the PRC‘s 

environmental standard and regulations via regular and random environmental 

compliance monitoring and inspection during construction and operation. The TEMS 

will conduct the actual environmental compliance monitoring and inspection on behalf 

of the TEPB. 

 

26. The TMG will provide the implementing agencies with financial and 

management autonomy to operate the project facilities. Since the IAs have limited 

capacity for environmental management, relevant training has been arranged, which 

has been summarized in Table A2.7 later. 
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27. The LIEC (one international and one national) will advise the TPMO, the IAs 

and contractors on all aspects of environmental management and monitoring for the 

Project. The LIEC will (i) assist TMG and TPMO to design the PPMS in terms of 

environmental management; (ii) assist TMG and TPMO to update the EMP and 

environmental monitoring program; (iii) verify the implementation of the environmental 

protection measures specified in the EMP; (iv) review internal and compliance 

monitoring reports and the semi-annual environment progress report; (v) prepare the 

semi-annual environmental monitoring verification report; (vi) provide training to 

TPMO on environmental management implementation and monitoring; (vii) identify 

any environment-related implementation issues and necessary corrective actions and 

reflect these in a corrective action plan; and (viii) undertake site visits as required. 

 

28. Table A2.6 describes the environmental responsibilities of each organization 

during the different phases of the project implementation. 

 

Table A2.6 Environmental Responsibilities 

Phase 

Responsible 

Agencies Environmental Responsibilities 

Project 

Preparation 

The EIA Institute Preparation of EIA reports for the components. 

TEPB Review and approval of EIA reports. 

PPTA Consultants 
Review, comment and guide the EIA Institute to prepare 

the EIA reports; and complete the CEIA.  

TPMO, ADB Review and comment of EIA, including EMP. 

Design 

Design institutes 

Incorporation of environmental mitigation measures in 

preliminary designs, detailed designs, and bidding 

documents.  

TPMO, IAs, 
Review and approval of the mitigation measures in the 

designs and bidding document. 

Tendering 

TPMO, IAs, 

tendering company, 

DI and LIEC 

Incorporation of the mitigation measures and the EMP 

clauses in tendering documents, civil contracts and 

contractors‘ construction management plans. 

Construction 

GDWDC 

Conduct Asbestos Risk Assessment; ensure safe 

handling, transport and disposal of asbestos 

contaminated waste; supervise contractors in 

implementing asbestos management plan. 

TPMO, IAs, CSCs Advise on implementation of mitigation measures 

Contractors 
Implementation of mitigation measures and conduct 

internal monitoring  

CSCs 
Conduct supervision and internal inspection for 

implementation of mitigation measures.  

TEPB, TEMS, LSMI, 

TWRB 

Implementation of compliance / external monitoring, 

supervision of implementation of mitigation measures. 

LIEC Advise on the mitigation measures; and provide 
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Phase 

Responsible 

Agencies Environmental Responsibilities 

comprehensive technical support to TPMO and the IAs 

for environmental management. Prepare semiannual 

environmental verification reports. 

 TPMO Prepare semi-annual environment performance report 

Operation 

TEPB 
Advise on compliance monitoring and internal monitoring 

requirements. 

IAs, MFMB 
Implementation of mitigation measures and internal 

monitoring during operation. 

TEMS Implementation of compliance monitoring. 

TPMO, TEPB Supervision of mitigation measures implementation. 

ADB = Asia Development Bank, CSC = construction supervision company, DI = Design Institute(s), 

GDWDC = Gansu Provincial Dangerous Waste Disposal Center; LIEC = Loan Implementation 

Environmental Consultants, LSMI = Licensed Soil Monitoring Institute, MFMB = Municipal Facilities 

Management Bureau, TEMS = Tianshui Environmental Monitoring Station, TEPB = Tianshui 

Environmental Protection Bureau, TPMO = Tianshui Project Management Office, TWRB = Tianshui 

Water Resource Bureau. 

Source: Supplementary Information from TPMO. 

 

F. Institutional Strengthening and Training 

 

1. Capacity Building 

 

29. Institutional strengthening: An assessment undertaken during the PPTA 

showed that the TPMO and the implementing agencies lack capacities for 

environmental management. To ensure effective implementation of the EMP, the 

capacity of the TPMO, implementing agencies, CSCs and contractors must be 

strengthened, and all parties involved in mitigation measures and monitoring of 

environmental performance must have an understanding of the goals, methods, and 

practices of project environmental management. The TEPB and LIEC shall offer EMP 

training that is specific to their roles for the project. However, the main training 

emphasis (>50% of training budget) will be to ensure that contractors are well versed 

in environmentally sound practices and are able to undertake all construction with the 

appropriate environmental safeguards. The training topics, methods, budgets and 

number of participants are listed in Table A2.7. 

 

30. Funding for the training program will be included in the project budget during 

construction and in the implementing agencies‘ operation and maintenance (O&M) 

budgets during operation. 

 

 

 

 



 

App. II-43 

Table A2.7 Institutional Strengthening and Training Program 

Training Attendees Contents Times 

Period 

(days) 

Number 

of 

Person 

Budget 

(CNY 

10,000) 

ADB‘s and 

PRC‘s 

environmental 

laws, 

regulations and 

policies   

TPMO, IAs,  

contractors  

ADB‘s SPS and 

other environmental 

regulations;  

Project applicable 

PRC‘s environmental 

laws, policies, 

standards and 

regulations; 

International 

environmental 

management 

practice in civil 

constructions; 

2 1.5 30 1.0 

Grievance 

Redress 

Mechanism 

TPMO, 

PPCU, IAs, 

GRM entry 

points, 

TEPB 

GRM structure, 

responsibilities, 

timeframe 

Types of grievances, 

eligibility assessment 

Gender responsive 

GRM 

Reporting 

procedures.  

 

1 1 20 0.5 

EMP 

implementation  

TPMO, IAs, 

contractors  

Responsibility and 

duties during 

construction, 

management and 

environmental 

protection; 

Task of 

environmental 

protection during 

construction; 

Key environmental 

protection contents 

during construction; 

Various 

environmental forms 

and reporting  

EMP improvement 

and corrective 

actions; 

Based on the actual 

case, adjustment 

and improvement of 

EMP. 

2 1 25 1.8 

Emergency 

response 

TMG, 

TWRB, 

Environmental 

accident, crisis and 

2 2 20 2.0 
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Training Attendees Contents Times 

Period 

(days) 

Number 

of 

Person 

Budget 

(CNY 

10,000) 

TPMO, IAs, 

contractors 

mitigation measures; 

Emergency 

response team, 

procedure and 

actions.  

Flood and mudslide 

emergency planning  

Flood early warning 

system 

Handling and 

managing 

asbestos 

containing 

material (ACM) 

GDWDC, 

Contractors, 

CSCs, EPB  

Relevant standards,  

Development of 

asbestos 

management plan; 

Procedures for 

monitoring asbestos; 

Potential health 

effects related to 

asbestos exposure, 

employee personal 

protective 

equipment, work 

practices, personal 

hygiene, medical 

monitoring,  

Respiratory 

protection programs 

and medical 

monitoring 

programs; 

Additional safety 

hazards on asbestos 

abatement projects. 

1 4 20 3.0 

Environmental 

technologies   

TPMO, IAs, 

contractors  

Relevant 

technologies and 

good construction 

practice for 

environmental 

protection. 

1 1 20 1.5 

Theories and  

practices on 

soil erosion 

protection 

TPMO, 

TWRB, IAs, 

and 

contractors 

Risks for soil erosion 

and other geologic 

hazards;  

Mitigation measures 

for soil erosion 

protection. 

2 2 30 2.0 

Environmental 

monitoring, 

inspection, and 

reporting 

TPMO, 

TWRB, IAs, 

TEMS and 

contractors 

Monitoring and 

inspection methods, 

data collection and 

processing, 

interpretation of data, 

reporting system. 

1 1 25 1.5 
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Training Attendees Contents Times 

Period 

(days) 

Number 

of 

Person 

Budget 

(CNY 

10,000) 

Total   10 7.5 150 12.3 

Source: Chinese EIAs and TPMO. 

 

G. Mechanisms for Feedback and Adjustment 

 

31. Based on the environmental inspection and monitoring reports, the TEPB shall 

decide whether (i) further mitigation measures are required as corrective action, or (ii) 

some improvement is required for environmental management practices. 

 

32. The effectiveness of mitigation measures and monitoring plans will be 

evaluated by a feedback reporting system. Adjustment to the EMP will be made, if 

necessary. The TPMO will play a critical role in the feedback and adjustment 

mechanism. 

 

33. If during inspection, substantial deviation from the EMP is observed or any 

changes are made to the project that may cause substantial adverse environmental 

impacts or increase the number of affected people, then the TPMO should consult 

with the TEPB and ADB immediately and form an environmental assessment team to 

conduct additional environmental assessment and, if necessary, further public 

consultation. The revised EIA reports including the EMP should be submitted to the 

environment authorities for approval, and finally reported to ADB. The revised EMP 

will be passed to the contractor(s) and implementing agency for implementation. The 

mechanism for feedback and adjustment of EMP is shown in Figure A2.1. 

 



 

App. II-46 

 

 

  
  

  
  

                                                      
  
  

  
  
  
  

  
  

  
  
  

  

  
  
  

                       
  

  
  
  

  

  
  
  
  

Figure A 2.1   Mechanism for Feedback and Adjustment of  EMP   
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SUMMARY OF SOIL EROSION PROTECTION PLAN 

1. This Summary of Soil Erosion Protection Plan was prepared by the PPTA 

Consultants based on the Chinese Soil Erosion Protection Plan (SEPP15) of Chengji 

Road and Flood Control Facility prepared by Gansu Lvhua Ecological Engineering 

Consulting Co. The SEPP was approved by Gansu Provincial Water Resource 

Department on 28 August 2009. 

 

A. Soil Erosion Status: Current and Predication 

 

2. Current erosion status. The proposed Road passes through what the Gansu 

provincial government has declared a key soil erosion prevention area. The project 

area can be divided, according to soil erosion intensities, into two Grade I soil erosion 

protection zones and five Grade V protection zones. The Grade I protection zones 

include (i) Beishan hilly area (K0+000-K3+000) with the length of 3 km, and (ii) Xi 

River valley terrace area (K3+000-K13+684) with the length of 10.684 km; and the 

five Grade V protection zones include (i) roadbed and pavement construction areas; 

(ii) bridges construction areas, (iii) borrow pits, (iv) spill disposal sites, and (v) other 

construction sites and work camps.   

 

3. The average soil erosion modulus are (i) 3,064 t/km2/year (annual tons per 

square kilometer) in the Beishan hilly area, (ii) 1,152 t/km2/year in the Xi River valley 

terrace section, and (iii) 2,674 t/km2/year for the average of the road alignment. 

 

4. Soil erosion projection. The total land area affected by the proposed Road 

construction is 84.39 ha. During the construction period, average erosion modular are 

expected to increase to 5,245t/km2/year. It is estimated that the quantity of soil which 

could be subject to erosion will be 17,700 t during the construction period if no soil 

erosion prevention measures are taken, of which 11,800 t is newly increased soil loss 

due to the project (Table A3.1). 

 

 

                                                           
15

 This SEPP was prepared in August 2009 by Gansu Lvhua Ecological Engineering Consulting Co. 

During the PPTA in 2010, the alignment, the road cross section and the embankment of Chengji Road 

and flood control facilty in the FS and the EIA are changed, so the projected increased soil erosion 

amount for Chengji Road in the SEPP and that in the EIA and CEIA are different (11,838 t in the SEPP, 

and 16,483 t in the EIA and CEIA).  
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Table A3.1: Current Status and Projection of Soil Erosion (Source: Domestic SEPP) 

Zone Phase Area 
Erosion Area 

(ha) 

Current Status Projections 
Increased 

Amount (t) 
Intensity 

(t/km
2
/year) 

Amount 

Erosion (t) 

Intensity 

(t/km
2
/year) 

Amount 

Erosion (t) 

Beishan 

Hilly 

Area 

Construction period 

Roadbed and pavement 16.76 1134 190 4536 760 570 

Bridge construction 0.03 14000 4 56000 17 13 

Spill disposal sites 0.42 986 4 3451 14 10 

Subtotal 17.21 1153 198 4599 792 593 

Operation period 

(Natural recovery 

period) 

Roadbed and pavement 8.12 1134 276 2835 691 414 

Bridge construction 0.02 14000 8 35000 21 13 

Spill disposal sites 0.42 986 12 2219 28 16 

Subtotal 8.56 1157 297 2880 740 442 

Xi River 

Valley 

Terrace 

Area 

Construction period 

 

Roadbed and pavement 55.44 2413 1338 9652 5351 4013 

Bridge construction 0.71 12000 85 48000 341 256 

Borrow pit 8.25 6000 495 24000 1980 1485 

Spill disposal sites 0.78 654 5 2289 18 13 

Constructing sites/camps 2 6750 135 20250 405 270 

Subtotal 67.18 3064 2058 12049 8095 6037 

Operation period 

(Natural recovery 

period) 

Roadbed and pavement 16.28 2413 1179 6033 2946 1768 

Bridge construction 0.64 12000 230 30000 576 346 

Borrow pit 8.25 6000 1485 15000 3713 2228 

Spill disposal sites 0.78 654 15 1504 35 20 

Constructing sites/camps 2 6750 405 13500 810 405 

Subtotal 27.95 3953 3314 9636 8080 4766 

Total 84.36 2,674 5,868 5,245 17,706 11,838 
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B. Objectives of Soil Erosion Protection  

 

5. The SEPP aims to prevent approximately 95% of the affected area and 

prevent 90% of the potential soil erosion, and achieve 97%of the revegetation 

coverage.  

 

C. Soil Erosion and Other Impacts from the Project 

 

6. The project could affect the soil in the project area through erosion, 

contamination, and differential compaction. Soil erosion may be caused by roadbed 

construction, borrow pits; stockpiles and spoils from earthwork during construction of 

roads, bridges, and grading; bridge construction may contribute to bank erosion and 

excessive amounts of sediment will enter the water if proper design and construction 

methods are not strictly followed. Soil contamination may result from the inappropriate 

transfer, storage, and disposal of petroleum products, chemicals, hazardous materials, 

liquids and solid wastes.  

 

7. Soil erosion will occur during the construction phase when surface vegetation 

and soil are damaged. The primary area of potentially increased soil erosion includes 

deep cuts, high fills, borrow pits, spoil disposal sites, temporary construction sites, 

special geological conditions, and other areas where surface soil is disturbed. The 

proposed Chengji Road will construct two bridges, one box culvert underpass and 

thirteen pipe or box culverts. The road construction will require excavating about 

394,000 m3 of earth and rocks from cut sections of the alignment, and the filling earth 

will be 479,000 m3; the embankment work will include cutting earth of 347,400 m3 and 

filling earth of 758,300 m3, respectively. About 494,900 m3 of borrow earth will be 

used as fill base of the road and the embankment according to the SEPP.  

 

D. Mitigation Measures for Soil Erosion 

 

8. The main mitigation actions will include proper construction process and 

management measures for constructions of subgrade and embankments, bridges, 

tunnels (underpass), disposal sites, borrow sites, and temporary land use areas. 

 

1. Mitigation Measures during Design 

 

9. The following measures shall be taken during the design phase: 

 

(ii) further reduce the volume of filling earthwork to optimize basic balance 

between cutting and filling; 

(iii) design roads in line with the landform, without any deep excavation 

and high filling; 
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(iv) for landscape design, native trees will be planted; and trees, shrubs 

and grasses will be adapted to the actual local conditions and blended 

with the surrounding environment;  

(v) incorporate the mitigation measures defined in the SEPP in detailed 

design; and 

(vi) water permeable sidewalk bricks should be designed to mitigate 

impact from storm water runoffs. 

 

2. Engineering Measures 

 

a) Subgrade, Slopes, Bridges, and Underpass  

 

(i) Subgrade and side slope of embankments may be protected by (a) the 

construction of retaining walls, drainage collection ditches along the 

toe of the banks, side slope drains, sedimentation ponds; (b) 

temporary protective measures, such as covering with plastic film or 

biodegradable material; and (c) sowing grass or other forms of 

permanent vegetation; 

(ii) To protect bridge abutments and underpass portals, surface drainage 

will be built to divert runoff into sedimentation ponds, together with the 

incorporation of retaining walls and stone pitching on sloping areas; 

(iii) At interchange sites, temporary and permanent methods of slope 

stabilization will be introduced after grading, together with planting of 

vegetation that will not impact on safety when planted areas are 

mature; maintain slope stability at cut faces by implementing erosion 

protection measures such as terraces and silt barriers;  

(iv) Stabilize all cut slopes, embankments, and other erosion-prone 

working areas while works are going on. All earthwork disturbance 

areas shall be stabilized within 30 days after earthworks have ceased 

at the sites; 

(v) Protect slopes on both sides of bridges and culverts to prevent soil and 

water loss and to keep the ecosystem balance;  

(vi) Plant grass to protect slopes, especially on sandy soil and terraced 

slopes;  

 

10. Pay sufficient attention to drainage after land recovery to prevent water 

accumulation. Adopt appropriate construction techniques, such as sinking wells and 

cofferdams; andLimit construction and material handling during periods of rains and 

high winds.Borrow Pit, Spill Disposal Sites and Temporary Land Use Areas 

 

11. For temporary land use areas, including temporary local roads during 

construction, as well as disposal and borrow sites, topsoil will be stripped and stored 

for later revegetation before dumping earth and rock. Retaining walls will be 



  

 

App. III-5 

constructed to prevent waste from entering downstream areas. Intercepting ditches 

and chutes will be constructed to prevent outside runoff from entering disposal sites, 

and runoff from the site will be channeled to a drainage ditch or pond to permit 

settlement. Before closing disposal sites, these will be covered with stored or 

additional topsoil and the sites rehabilitated by planting or returning to farmland. The 

other mitigation measures include the followings: 

 

(i) preserving existing vegetation where no construction activity is 

planned or temporarily preserving vegetation where activity is planned 

for a later date;  

(ii) applying temporary soil stabilization, such as covering with plastic film, 

geotextile, or similar materials to subgrade slopes if permanent 

protection works cannot be carried out in time during the rainy season;  

(iii) if necessary, applying erosion control blankets and check dams to 

control erosion in concentrated flow paths;  

(iv) applying permanent soil stabilization measures, such as vegetation 

and revegetation upon completing construction or when closing borrow 

site and its temporary access roads; 

(v) before using borrow pits and spoil disposal sites, confirming the 

locations by consulting with the TEPB and TWRB; 

(vi) developing and implementing a strict borrow pits and disposal sites 

operation program during construction; and  

(vii) rehabilitating and restoring the borrow pit and spoil disposal sites to 

productive farmland or land with proper vegetation, which will 

sufficiently restore the local ecological balance. 

 

E. Management Measures 

 

12. Management measures will involve: 

 

(i) incorporating soil erosion mitigation measures into the preliminary and 

detailed design for implementation under the contract; 

(ii) ensuring that documentation for civil works contracts includes specific 

requirements for soil erosion prevention and that the responsibilities of 

a contractor regarding soil erosion prevention are clearly defined; 

(iii) prohibiting dumping outside designated dumping sites; and 

(iv) making sure that all drainage systems are well maintained. 

 

F. Implementation 

 

1. Implementation Agency 

 

13. Soil erosion mitigation measures will be implemented by contactors and 
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supervised by a construction supervision company contracted by the implementing 

agencies.  

 

2. Training 

 

14. The two main purposes of training are to provide all construction workers with 

basic knowledge on how to minimize soil erosion in their construction activities and to 

build capacity of key staff responsible to implement the measures mitigating soil 

erosion. Training course will be held before construction starts. The implementing 

agencies will be responsible for organizing the training program, and provincial or 

local water resource bureaus may be invited to provide these courses. 

 

3. Supervision, Recording, and Reporting 

 

15. The Contractors‘ environmental engineers and the construction supervision 

companies will conduct daily internal check for implementation of the soil erosion 

protection measures; the environmental management unit (EMU) under the 

implementing agency will carry out random checks and inspections on implementing 

soil erosion mitigation measures. Any noncompliance issues discovered by this 

process shall be reported to Tianshui Project Management Office (TPMO) and 

Tianshui Municipal Water Resource Bureau (TWRB) and, if necessary, further action 

will be taken to address any deficiency. 

 

16. A professional and certified erosion prevention monitoring institute will be 

recruited by the implementing agencies to supervise implementation of the mitigation 

measures and conduct the compliance monitoring indicated in the SEPP. The 

supervision and monitoring will be used as a tool to ensure that all measures will be 

properly implemented, and any issues or non-compliances discovered by the 

supervision and monitoring will be documented. Supplementary mitigation measures 

to further improve soil erosion prevention with regard to the aforementioned issues 

will be developed and reported to the implementing agencies and local water resource 

bureaus. 
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DUE DILIGENCE REPORT FOR ASSOCIATED CHP PLANT AND THE HEAT 

TRANSMISSION TUNNEL & PIPELINE 

A. Associated CHP Plant 

 

1. Introduction  

 

1. This due diligence report for associated Huaneng Tianshui Combined Heat 

and Power (CHP) plant and the heat transmission tunnel & pipeline was prepared by 

the PPTA Consultants of the Gansu Tianshui Infrastructure Improvement Project  

based on: i) the draft Chinese Environmental Impacts Assessment (EIA) Report for 

the CHP plant prepared by Beijing Jiahe Lvzhou Environmental Technology Company, 

ii) the draft Chinese Feasibility Study Report (FSR) for the CHP plant prepared by 

Central-South China Power Design Institute, iii) the draft Chinese EIA Report for the 

heat transmission tunnel & pipeline prepared by Gansu Provincial Environmental 

Science Research Institute, iv) the draft Chinese FSR for the heat transmission tunnel 

& pipeline, and v) the site inspection and discussion with the staff from Tianshui 

Environment Protection Bureau (TEPB) and Tianshui ADB Financed Project 

Management Office (the PMO) conducted by the PPTA Consultants. 

 

2. The CHP plant will be the heat source of the proposed Qinzhou DH Network 

Component of the project. It is designed to be 2×350MW ultra supercritical generator 

sets with the annual power generation capacity of 3.5574 billion KWH and the annual 

heat supply capacity of 5.42 million GJ. The CHP plant meets the City‘s Master Plan 

for both demands of the electricity and heating supply. The other design parameters 

are: i) annual coal consumption of 193.127 million tons; ii) designed heat-to-electric 

ratio of 100.62%16; and iii) the estimated total investment of CNY2.87232 billion 

($429.6 million). 

 

2. Proposed Location of the CHP Plant  

 

3. The CHP plant will be constructed on east of Sanyangchuan in Weinan Town 

of Tianshui Municipality, about 8 km northwest of the urban district of Qinzhou in a 

straight line, 6 km southeast to Weinan Town Center, and 2 km to Sanyangchuan 

Station of Longhai Railway. The site is on a barren valley with sparse farmland without 

any factory or village in the nearby area. There is a 200–300 m high mountain 

between the proposed CHP site and the urban areas, which will be a good shield 

blocking the air pollutants spread to the urban areas. There are no culture relics, 

natural reserves, or military facility surrounding the site; and no houses need to be 

resettled. 

                                                           
16

 heat-to-electric ratio = heating supply capacity/electricity generation capacity×100% 
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3. Expected Pollutant Emission  

 

4. The estimated emission concentrations of SO2, flue dust and NOx from the 

CHP plant will be 120 milligrams per cubic meter (mg/m3), 30.04 mg/m3 and 195 

mg/m3, respectively, which meet the national standards of 400 mg/m3, 50 mg/m3 and 

450 mg/m3, respectively stipulated in the Emission Standard of Air Pollutants for 

Thermal Power Plant (GB13223-2003) (Table A4.1). To strictly comply with the 

standards, the environmental impacts of the CHP plant will be mitigated by the 

following measures according to the draft EIA and the FSR: 

 

i) building a 210 m high boiler stack with a diameter of 7.2 m to disperse 

and minimize the direct impact of emissions on adjacent areas; 

ii) using electrostatic precipitators + desulfurization absorber with a dust 

removal efficiency of at least 99.74%; 

iii) using a wet calcium flue gas desulfurization facility that is at least 90% 

efficient; 

iv) using low nitrogen burners plus selective catalytic reduction 

denitrification equipment with an NOx removal rate of at least 60%, 

with which the emission concentration will be lower than 195 mg/Nm;   

v) burning low-sulfur coal (0.54% sulfur and produced from Huating Coal 

Mine in Pingliang City of Gansu Province); 

vi) installing an online automatic monitor on the smokestack of the CHP 

plant to monitor sulfur dioxide and flue dust. The Tianshui 

Environmental Monitoring Station (TEMS) will collect data and 

calibrate the instruments. 

vii) construction of wastewater treatment facilities in the slag yard; 

slag will be recycled as construction material. The agreement with local 

manufacturer of construction materials (Tianhua Construction 

Concrete Co.) for annually recycling 250,000 tons of slag has been 

signed; 

viii) mufflers will be installed on vents of the boiler and air blowers and 

sound-proof shields will be installed on the power generators to 

mitigate the noise impact; and 

ix) since the circulating cooling water will be recycled for heating supply, 

no industrial wastewater will be discharged into the sewer system in 

heating seasons.   
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Table A4.1 Expected Pollutant Emissions from the CHP17 

Pollutant Item 

Emission Concentration Standard 
Concentration/ 

Emission Rate
18

 
Design 

Coal 
Calibration

19
 

Coal 

SO2 

Expected emission 
concentration (mg/m

3
) 

120.38 88.52 400 

Expected hourly 
emission rate (t/h) 

0.242 0.184 12 

Expected annual 
emission load (t/a) 

1745.6 1324.1  

Flue gas 

Expected emission 
concentration (mg/m

3
) 

30.04 42.22 50 

Expected hourly 
emission rate (t/h) 

0.0605 0.0877  

Expected annual 
emission load (t/a) 

435.6 631.6  

NOx 

Expected emission 
concentration (mg/m

3
) 

195 195 450 

Expected hour 
emission rate (t/h) 

0.393 0.405  

Expected annual 
emission load (t/a) 

2,827.7 1,916.9  

Source: Chinese EIA Report. 

5. The draft EIA predicted the air quality within the scope of 2500 km2 (25 km 

south-north, and 25 km east-west) around the CHP plant, including concentrations of 

SO2, NOx and TSP, will meet the Grade II standard of the National Ambient Air 

Quality Standard (GB3095-1996) during the CHP plant operation. 

4. Mitigation Measures for Noise Impact  

6. The following sound-proof equipment will be installed to mitigate the noise 

impact. It is expected that the noise during the CHP plant operation will reach the 

national standard of Emission Standard for Industrial Enterprises Noise at Boundary 

(GB12348-2008) as shown in Table A4.2.   

                                                           
17

 Source: Draft EIA Report of the 2*350 MW CHP. 

18
 PRC‘s Emission Standard of Air Pollutants for Thermal Power Plant (GB13223-2003). The standard 

includes 3 different time periods, and period II is applicable. (Period III is the strictest one, which 

applies to any thermal power plant constructed after 1
st
 January 2004. 

19
 The worst coal may be used during operation, such as low heat value, etc.  
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Table A4.2 Noise Mitigation Measures for Major Equipment    dB(A) 

No. Equipment Quantity 
Original 

Noise 
Mitigation Measure 

Reduced 

Noise 

1 Boiler steam relief  2 110 Muffler  20-25 

2 
Steam turbine 
generator 

2 95 Sound-proof shield  20 

3 Coal crusher 2 95 
Factory workshop 
sound insulation 

20 

4 Coal mill 10 100 Sound-proof shield 20 

5 Draft fan 4 85 Muffler 20 

6 Primary air fan 4 95 Muffler 20 

7 Secondary air fan 4 95 Muffler 20 

8 Air compressor 8 90 Sound-proof shield 20 

9 Water feed pump 3 91 
Factory workshop 
sound insulation 

20 

Source: Draft EIA Report. 

5. Wastewater Reuse  

 

7. The cooling water consumption of the CHP Plant will be 2.6million m3/yr 

(373m3/h), for which the treated wastewater from the existing wastewater treatment 

plant (WWTP) in Qinzhou District will be used. The treatment capacity of the WWTP 

IS 60,000m3/d, and the distance between the CHP Plant and the WWTP is 10km. The 

effluences of the existing WWTPs cannot meet the quality standard of the CHP, which 

eed to be advanced treated in the CHP Plant.  

 

6. Air Quality Monitoring  

 

8. Based on the local meteorological condition, landform and pollution 

characteristic of the CHP plant, fifteen (15) air monitoring points have been selected 

during the EIA survey (See Table A4.3 in detail). During the CHP plant operation, the 

air quality parameters of SO2, NOx, TSP, and PM10 at the selected points will be 

monitored by the TEMS once a month to closely supervise and assess the air 

pollution impact to the surrounding area of the CHP plant.   
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Table A4.3 Air Monitoring Points 

No. Monitoring Point Functional Zone 
Direction to 

CHP Plant 

Distance to CHP Plant 

(km) 

1 CHP site 
Background of CHP 

site 
— — 

2 Taolao Village Rural residential area  Ｅ 2 km 

3 Beidao Town Town residential area ＳＥ 18 km 

4 Yingfang village Ｓ 4.3 km 

5 Tianshui Urban residential srea Ｓ 8.5 km 

6 Hejiawan Village ＳＷ 9.5 km 

7 Yangwangjia Village Ｗ 1.1 km 

8 Fujiaping Village Ｗ 4 km 

9 Leijiashan Village Ｗ 6 km 

10 Wangjiapo Village Village Ｗ 18 km 

11 Zhangjia Village Village ＮＷ 3.5 km 

12 Yukou Village Ｎ 3.2 km 

13 Zhangjiawan Village ＮＥ 5.5 km 

14 Wangxin Village Village ＳＷ 1.5 km 

15 Maojia Village  Village Ｎ 1 km 
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Figure A4.1 Locations of Selected Air Quality Monitoring Points 

7. Cost for Soil Erosion Protection  

9. The cost for soil erosion protection is estimated to be CNY10.3112 million, 

including i) 5.5178 million for mitigation measures during construction; ii) 0.8269 

million for tree planting and landscaping; iii) 0.7458 million for soil erosion 

compensation; iv) 0.4 million for soil erosion protection supervision; and v) 0.497 

million for soil erosion monitoring, etc.   
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8. Total Pollutants Load Control 

10. After the plant starts operation, 199 small coal-fired boilers will be replaced. 

Compared with the current emission status, it is expected only NOx emission will 

increase by 804.75 tons annually as shown in Table A4.4. The overall environmental 

impact from the CHP plant is positive.  

Table A4.4 Increase and Decrease in Emission Load  
after the CHP Plant’s Operation (t/a) 

Pollutant Parameter Emission Reduction 

Increase or 

Decrease 

Air 

Pollutant 

SO2 1745.6 4305.04 -2559.44 

NOX 2827.7 2022.95 +804.75 

Flue dust 435.6 2980.21 -2544.61 

Water COD 0 0 0 

Solid 

Waste 
Slag 384700 384700 0 

Source: Chinese EIA Report. 

B. Associated Transmission Tunnel & Pipeline  

11. The transmission pipeline will be from the CHP plant to the proposed relay 

pump station of Qinzhou DH Network in the urban area with a total length of 9.99 km 

and the diameter of 1,420 mm, of which 2.78 km will be in the mountain‘s tunnel 

(Sanyang Tunnel), and the other 7.21 km will be directly buried along the roads. The 

expected construction period is from 2011 to 2013, and the total project budget is 

CNY455.748 million. 
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Figure A4.2 Heating Pipeline between the CHP Plant and 
 the Relay Pumping Station 

12. The start point of the tunnel is located at Yuquan Town area, about 5 km 

southeast to the CHP Plant site, while the end point is at Zhoujiashan area. There will 

be a two-lane two-direction road with a total width of 8.35 m. Two heat water 

transmission pipelines and two water supply pipelines will be laid within the tunnel.  

13. The EIA Report was drafted by the Gansu Provincial Environmental Science 

Research Institute in August 2010, which indicates that the construction of the 

pipeline and the tunnel will bring the following environmental impacts: 

i) Impact to vegetation by the pipeline construction; 

ii) Noise impact from construction machineries; 

iii) Construction wastes and wastewater from construction activities; 

iv) Soil erosion by the pipeline work; 

v) Permanently occupied land of 5.5 mu20; and temporarily occupied land 

of 10 mu; 

                                                           
20

 Chinese acre,15 mus equal to 1 hectare. 
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vi) Dust from transportation of materials and spoil earth; 

vii) Asphalt smoke due to road paving outside and inside the tunnel; and 

viii) Impact on ground water by the tunnel construction. 

 

14. The proposed mitigation measures include: 

 

i) about 150,000 m3 of soil earth from the tunnel construction on the CHP 

plant side will be used for backfilling the CHP site; and about 250,000 

m3 on the urban area side will be used to fill the roadbed of Chengji 

Road; 

ii) minimizing active open excavation areas during trenching activities 

and using appropriate compaction techniques for pipe trenches; 

iii) properly sloping or revegetating disturbed surfaces, such as 

excavation areas and compacted pipeline trenches to minimize soil 

erosion; 

iv) properly storing petroleum products, hazardous materials and wastes 

on impermeable surfaces in secured and covered areas, and using the 

best management practices to avoid soil contamination; 

v) limiting construction and material handling during periods of rain and 

high winds to minimize soil erosion; 

vi) removing all construction wastes from the site to approved waste 

disposal sites; 

vii) providing spill cleanup measures and equipment at each construction 

site and requiring contractors to conduct training in emergency spill 

response procedures; 

viii) designing temporary construction camps and storage areas to 

minimize land area required and impact on soil erosion; 

ix) carrying out site restoration after construction to restore the ecological 

balance;  

x) handling solid waste disposal in consultation with the TEPB to protect 

surface water and groundwater resources;  

xi) to reduce noise at night, the operation of machinery generating high 

levels of noise, such as piling, will be restricted between 20:00 and 

06:00 the next day in accordance with PRC regulations; 

xii) placing temporary hoardings or noise barriers around noise sources 

during construction, if necessary; 

xiii) locating asphalt plants and mixers as far away as possible (at least 200 

m downwind) from the nearest residential areas and other sensitive 

receptors; 

xiv) spraying water on construction sites and materials handling routes 

where fugitive dust is being generated; 

xv) covering materials during truck transportation, in particular, the fine 

material, to avoid spillage or dust generation; 
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xvi) protecting trees and grassland during road and bridge construction, 

and if a tree has to be removed or an area of grassland disturbed, 

replanting trees and re-vegetating the area; 

xvii) taking special precautions during and after construction for the 

protection of small animals, reptiles, and birds of common species that 

will eventually live in the vegetated roadside areas, medians, 

embankments and slopes, inner areas of bridges, and especially the 

green areas and roadside parks; 

xviii) a traffic control and operation plan will be prepared and it will be 

approved by local traffic management administration before 

construction. The plan will include provisions for diverting or 

scheduling construction traffic to avoid peak traffic hours, regulating 

traffic at road crossings, building interim roads, and selecting transport 

routes to reduce disturbance to regular traffic; 

xix) temporary land occupation will be planned well ahead of construction 

to minimize its impact. Land will be reinstated to its original condition 

after construction; and 

xx) implementing safety measures at the potential safety hazards and 

barriers to prevent public access to construction sites.  

15. The construction designs of the tunnel and pipeline are expected to be 

completed in 2011. The constructions will start in 2011, and will be completed by 2013. 

The implementation schedule of this project can match the ADB financed project.  

C. Environmental Management Plan  

16. An Environmental Management Plan (EMP) has been developed for the 

construction and operation phases of the associated projects, which includes 

institutional arrangements and strengthening for implementing mitigation measures 

and undertaking environmental monitoring. The draft EIA Report concludes that the 

above adverse environmental impacts associated with the Project will be prevented, 

eliminated, or minimized to an acceptable level if the EMP is effectively implemented, 

particularly the establishment of the mechanism and institutions for the continuous 

improvement of environmental mitigation measures. 

D. Public Consultation  

17. The bulletins for public consultations on the CHP plant and the heat 

transmission pipeline were published on the TEPB‘s website 

(http://www.tshb.gov.cn/zwgk/ detail.php?n_no=8674&dir) on 7 September 2009. The 

bulletins briefly introduced the scope, location and content of the CHP plant, as well 

as environmental impacts and corresponding mitigation measures. The first round of 

public consultations regarding the environmental impact of the CHP plant was held in 

http://www.tshb.gov.cn/zwgk/%20detail.php?n_no=8674&dir
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Tianshui City in September 2009 (10 days after the bulletins being published), which 

strictly followed the State Environmental Protection Administration‘s (SEPA‘s) 

Environmental Impact Assessment Technical Guidelines. 

  

Figure A4.3 Notification of Public 

Consultation on TEPB’s Website  

(Source: EIA Report) 

FigureA4.4 Bulletin Board for Public 

Consultation  

(Source: EIA Report) 

18. During the public consultations, multiple-choice questionnaires were 

distributed to a random sample of 102 affected persons from the subject areas; 100 of 

the questionnaires were completed and returned. The respondents included 

government employees, workers, peasants and businessmen. The surveys elicited 

attitudes toward the proposed components and their impact on the air, water, 

vegetation, soil, ecology, environment, public health, and economic development. Of 

the respondents, 72.5% gave positive responses regarding the CHP plant, 24.5% 

conveyed an acceptable attitude toward the CHP, 3% kept an indifferent attitude .The 

main issues brought out by the survey were the potential impact from noise, air 

pollution and soil erosion. 

E. Other Safeguard Considerations:  

19. The other impacts from the CHP plant are briefly assessed by the PPTA 

Consultants in Table A4.5 below. 

Table A4.5 Brief Environmental Impacts Assessment for the CHP Plant 

Item Yes No Remarks 

A. Project Site 
Is the Project area adjacent to or within any of 
the following environmentally sensitive areas? 
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Item Yes No Remarks 

Cultural heritage site  √  

Protected area  √  

Wetland  √  

Mangrove  √  

Estuarine  √  

Buffer zone of protected area  √  

Special area for protecting biodiversity  √  

Potential Environmental Impacts 
Will the Project cause: 

 √  

Impairment of historical/cultural monuments and 
other areas, and loss/damage to these sites? 

 √  

Encroachment into precious ecosystem (e.g. 
sensitive habitats like protected forest areas or 
terrestrial wildlife habitats? 

 
√ 

 

Dislocation or involuntary resettlement of 
people? 

 √ The site is on the barren valley. 

Aesthetic degradation and property value loss 
due to establishment of plant and ancillary 
facilities? 

 
√ 

 

Social conflicts between construction workers 
from other areas and community workers? 

 √  

Noise and dust from construction activities? √  Temporary impact, will be 

mitigated by contractor 

Short-term soil erosion and silt runoff due to 
construction? 

√  Soil erosion protection plan will 

be prepared and will get 

approval from Gansu WRB 

Fugitive dust during transportation, unloading, 
storage, and processing of coal, and polluted 
runoff from coal storage? 

√  Coal will be transported by 

railway, fugitive dust caused by 

unloading, storage, and 

processing of coal will be slight 

(covered coal storage) 

Risk of oil spills, which could pollute surface and 
groundwater and soil? 

 √  

Hazards in gas pipeline operation and gas 
storage at power plant sites? 

 √  

Changes in flow regimes downstream of the 
water intake due to abstraction for cooling 
purposes? 

 √  

Pollution of water bodies and aquatic ecosystem 
from wastewater treatment plant for boiler feed, 
bleed-off from cooling towers, boiler blow down 
and wash-water, and effluent from ash pond?  

 √  

Air pollution from fuel gas discharged into the 
atmosphere? 

√  Meet the national standard of 
GB13223-2003  

Public health and safety hazards due to solid 
waste disposal in sanitary landfills (see Matrix of 
Impacts and Measures for Solid Waste 

 √  
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Item Yes No Remarks 

Disposal)? 

F. Conclusion  

20. The two draft EIA Reports indicate that in view of the heating demand, 

environment protection, energy conservation and emission reduction, it is urgent for 

the City to construct a large scale central heating system to replace the hundreds of 

small coal-fired heating boilers and thousands of family heating stoves with the 

environmental friendly CHP plant to reduce the pollutant emissions. It is expected that 

the air quality of the City will be greatly improved after implementation of the 

component. Any adverse environmental impacts associated with the associated 

project will be prevented, eliminated, or minimized to an acceptable level if the EIAs 

and the EMP are effectively implemented, particularly the establishment of the 

mechanism and institutions for the continuous improvement of environmental 

mitigation measures. 
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MAJOR ENVIRONMENTAL SENSITIVE SITES FOR  

AIR POLLUTION AND NOISE IMPACTS 

1. Environmental sensitive areas for the urban transportation development 

components (component B and C): There are 17 environmentally sensitive sites 

identified along the proposed roads and near the bridges, including villages, schools, 

and urban residential areas. Table A5.1 below describes the sensitive areas and their 

location relationships with the road alignments and bridge construction sites. Site 

survey and specific analysis have been conducted for each sensitive site by the 

environment impact assessment (EIA) institute, and consultations with relevant 

governmental authorities have also been conducted as per regulation requirement. 

The analysis concludes that there is no significant adverse impact on the sensitive 

sites as long as the mitigation measures in the environment management plan (EMP) 

are strictly implemented.  

Table A5.1 Environmental Sensitive Sites for the  

Urban Transportation Component 

Sensitive Areas 

Location 

Relation with 

the 

Roads/Bridge 

Distance to 

the 

Road/Bridge 

Elevation 

Difference 

(m) 

Main Protection Object 

and Features 

Subcomponent of Chengji Road and Flood Control Facility   

Zaoyuan Village  Crossing  18 5 

331 households with 1,392 

villagers, brick-wood 

structure bungalows. 

Yanjiahewan 

Village  
Crossing  20 -7 

350 households with1,705 

villagers, brick-wood 

structure bungalows. 

Sunjiaping  
North side of the 

road 
40 4 

288 households with 1,311 

villagers, brick-wood 

structure bungalows. 

Xiaojiazhuang 

Village  

North side of the 

road 
30 6 

199 households with 868 

villagers, brick-wood 

structure bungalows. 

Dengjia Village  
North side of the 

road 
50 10 

216 households with 990 

villagers, brick-wood 

structure bungalows. 

Shuiyanzai Crossing 16 4 

385 households with 1,830 

villagers, brick-wood 

structure bungalows. 

Jinjia Village 
North side of the 

road 
30 4 

315 households with 1,450 

villagers, brick-wood 

structure bungalows. 

Wujia Village 
North side of the 

road 
17 3 

342 households with 1,616 

villagers, brick-wood 

structure bungalows. 
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Xiakou Village 
North side of the 

road 
120 4 

367 households with 1,598 

villagers, brick-wood 

structure bungalows. 

Yifu Primary 

School in 

Xunjiaping 

North side of the 

road 
90 4 300 students (6 grades)  

Shuangqiao Xi River Bridge Subcomponent 

Residential 

Building of 

Tianshui No. 1 

Normal School 

East side of the 

bridge 
30 0 

Campus area is 35,000m
2
, 

building area is 22,000 m
2
, 

residential buildings are 

concrete structures; 25 

classes with the students of 

1,200 and teaches of 160.  
Tianshui No. 1 

Normal School 

East side of the 

bridge 
50 0 

Chiyu Road Subcomponent 

Residential Area 

at Shizilukou of 

Tianshui Jun 

North side of the 

road 
32 0 

210 households, 936 

residents, brick-wood 

structure bungalows and 

3-5 floors concrete structure 

buildings.  

Majiaxiatou 

Village 

Two sides of 

road 
25 0 

296 households, 1,330 

residents, brick-wood 

structure bungalows 

Yanxin Village 
South side of the 

road 
27 0 

305 households, 1,401 

residents, brick-wood 

structure bungalows 

Xishili Village 
Two sides of the 

road 
35 0 

338 households, 1,528 

residents, brick-wood 

structure bungalows 

School of NO.213 

Factory 

South side of the 

road 
45 0 

More than 600students, 3-5 

floors concrete structure 

buildings and brick-wood 

structure bungalows 

Source: Chinese EIA Report. 

2. Environmental Sensitive areas for the district heating (DH) Network 

Component: According to the engineering characteristics of the DH network and the 

heat exchange stations (HESs), combined with the environmental features of the 

project area, by field investigation and survey, the main environmental sensitive spots 

for the Component have been determined. 

3. The environmental sensitive spots within 200 m of both sides of the DH 

pipeline are provided in Table A5.2, and the sensitive spots at HESs and the area 

within 50m of DH dispatching center are provided in Table A5.3.  
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Table A5.2 Main Environmental Sensitive Spots along the DH Pipeline  

Category No. Sensitive Spot 
Distance to 
Pipeline (m) Reason of Sensitivity 

Hospital 

1 Hospital of Hailin Factory  50 

Noise and dust due to 
pipeline construction 

would impact the 
environmental sensitive 

spots. 

2 
Maternity and Child Care 
Hospital of Tianshui  

80 

School 

1 Tianshui No.4 Middle School  50 

2 Tianshui Vocational School  100 

3 Tianshui Yifu Middle School  50 

4 
School for Children of 
Employees of Great Wall 
Factory 

100 

5 
Gansu Mechanical 
Technician School  

100 

6 
Gansu Mechanical Industry 
School  

100 

7 Xishili Primary School  150 

8 Hailin Technical School  50 

9 Qinzhou District Party School 70 

10 Tianshui Normal College  200 

11 Tianshui Jun Primary School  200 

Table A5.3 Main Environmental Sensitive Spots for the HESs and the 
Dispatching Center 

Category No. Sensitive Spot 
Distance to HESs and 

Dispatching Center Reason of Sensitivity 

Hospital 
1 

Maternity and Child Care Hospital 
of Tianshui 

20 m to No.44 HES 

The noise and dust 
generated by 

construction activities 
during construction and 
the noise caused by the 
HESs and relay pump 

stations during operation 

2 Hailin Factory Hospital  100 m to No.30 HES 

School 

1 Qinzhou District Party School 50 m to No.2 HES 

2 Tianshui No.4 Middle School 100 m to No.5 HES 

3 Tianshui Normal School 200 m to No.7 HES 

4 Tianshui Vocational School 100 m to No.9 HES 

5 
Minshan Mechanical Vocational 
School 

50 m to No.35 HES 

6 Municipal Party School 100 m to No.40 HES 

7 
School for Children of Employees 
of Tianshui Great Wall Factory 

200 m to No.47 HES 

8 Xinxing Kindergarten 50 m to No.48 HES 

9 
Gansu Mechanical Industry 
School 

100 m to No.57 HES 

10 
Gansu Mechanical Technician 
School 

100 m to No.58 HES 
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RE-EMPLOYMENT PLAN FOR WORKERS AFFECTED BY CLOSURE OF SMALL 

BOILERS 

A. Background  

1. One of the components of the Gansu Tianshui Urban Infrastructure 

Improvement Project is the Qinzhou District Heating Network Construction. With the 

change of heating supply types from small and inefficient coal-fired boilers to a district 

heating system, all small boilers in Qinzhou District will be closed and demolished, 

which will affect 323 formal workers and 439 seasonal working positions in 106 

institutions or enterprises. The objective of the labor re-employment plan is to make 

sure the affected workers' benefits will not be impaired by the project implementation. 

2. Tianshui is located in northwest PRC and consequently has a relatively long, 

cold winter season. The winter heating season lasts for four to five months, generally 

from November until March. Heating supply is one of the most important necessities 

for urban residents. Currently, winter heating for the urban area is provided by 

multiple types of heat sources, including large coal-fired boiler heating systems, small 

boiler house heating systems, and indoor coal stoves in resident houses. The heating 

service for most of the urban area is covered by inefficient and high-polluting small 

boilers and individual coal stoves. By the end of 2009, there was a total of 27.8 million 

m2 of building area in the Tianshui urban area, including Qinzhou and Maiji Districts, 

of which 8.79 million m2 or 31.6% of the total housing areas were covered by district 

heating services. For the remaining building areas, the versatile size and 

decentralized heat sources are used for the space heating, 83.5% of which consisted 

of separate and inefficient boilers with capacities of less than 7 megawatts (MW) and 

equipped with unqualified dust precipitators, and 16.5% of which consisted of boilers 

with capacity of more than 7 MW. The air pollution caused by high pollution heating 

systems has a significant impact on the air quality during the heating season. Based 

on the latest air pollution monitoring data, the average air pollution index is 84, 

categorized as good air quality. However, during the heating season from November 

to March, the air pollution indexes jump to a range of 105 to 137, categorized as light 

air pollution.  

3. Based on the Tianshui City Master Plan, heating for the entire urban area will 

eventually be covered by highly-efficient and low-polluting district heating systems. 

For Qinzhou District, the total building area was 16.3 million m2 in 2009. The area is 

expected to increase up to 20 million m2 by 2015. At present, the total building area 

heated by the district heating system is 3.8 million m2. The total area heated by the 

inefficient coal-fired small boilers is 7.9 million m2. There are still about 4.6 million m2 

of building area heated by individual house coal stoves or electric heaters. The 

current heating system urgently needs an upgrade or replacement in order to meet 

city development needs and improve air quality.
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4. The component will build (i) a 33.7 km primary heat transmission pipeline 

network; (ii) 78 heat exchange stations; and (iii) reconstruct three (3) heating 

adjustment stations in the existing heating supply plants that will be used as heat 

summit peak supplementation in Qinzhou District. The heat source will be supplied by 

a combined heat and power (CHP) plant, which will be invested and built by Huaneng 

Investment Corporation. The CHP plant is not included in the project. Upon 

completion of the component, the new heating service will replace the current heating 

service, and a total of 199 small boilers owned by 107 institutions and enterprises 

(including the boilers of Tianshui Heating Company (THC), the implementing agency  

will be closed and decommissioned, which will result in significant energy savings and 

reduced air pollution. At the same time, however, 323 formal workers and 439 

seasonal working positions served for 199 small boilers in 106 institutions or 

enterprises will be affected. The implementing agency prepared this re-employment 

plan for the affected workers to ensure they will not lose their jobs or reduce their 

income and welfare after the component completion. 

B. Methodology  

5. Basic information survey. The Tianshui ADB Project Management Office 

(TPMO) and the implementing agency, with the support of the PPTA consultants, 

visited Tianshui Construction Bureau and related institutions and enterprises, the 

owners of the affected small boilers, to collect information on the number of small 

boilers and the number of formal and seasonal workers served for the small boilers, 

male and female, working positions in heating season and non-heating season; their 

age range, salary and welfare; and the sector category of the affected institutions and 

enterprises. The detailed information is presented in Appendix VII. 

6. Interview and discussion. The TPMO and implementing agency interviewed 

some affected formal workers to understand their current income levels and 

willingness after the component completion. Some managers of the affected 

enterprises and some directors of the affected institutions were interviewed to discuss 

possible impacts of the closure of the small boilers on development of the institutions 

and enterprises, and on re-employment of the affected workers, and to solicit opinions 

and recommendations to address re-employment issues for affected workers. 

Individual interviews also were carried out to understand the basic information of 

affected workers and their willingness and needs. The consultation and participation 

process covered the following topics: the institution profile (operating, profit, staff, etc.) 

and the affected workers‘ information (salary, position, etc.); the impacts of heating 

components toward the individual workers and institutions or companies; and the 

requirements of these workers toward the new positions or companies, etc. A total of 

26 individuals, including 7 managers or directors and 19 workers related to boiler work 

such as boiler operators, plumbers, mechanic workers, etc., and 4 women, were 

interviewed, as shown in Table A6.1. In addition, the PPTA consultants with the 
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TPMO visited the Tianshui Ziyu Heating Company, the only private heating company 

in Qinzhou District, to discuss their employment plan after the project operation.  

Table A6.1 Basic Status of the Affected Workers 

No. Institution or Enterprise 
No. of Persons 

(Female) Age Range 
Years of 

Work 

1 
Tianshui Huatian Microelectronic 
Co. 

4 (1) 25-50 5-10 

2 Tianhe Heating Supply Co. 4 (1) 25-35 3-6 

3 Tianshui Ziyu Heating Co. 8 (1) 25-50 5-8 

4 Tianshui Hailin Bearing Plant 3 30-50 5-15 

5 
Tianshui Qinzhou Hydraulic 
Bureau 

2 35-40 5-8 

6 Tianfang Heating Supply Co. 3 (1) 35-40 6-8 

7 First Middle School of Tianshui 2 35-40 8 

C. General Information of Affected Workers  

7. A total of 199 small boilers will be closed and decommissioned, which will 

affect 107 institutions and enterprises (including the boilers of THC) in Qinzhou 

District and 323 formal workers and 439 seasonal working positions (not including 

those of THC). The THC as the implementing agency of the component will arrange 

all of their affected workers in new heat exchange stations without laying off any 

affected worker, so their workers are not calculated into this re-employment plan. 

However, all of the 323 formal workers and 439 seasonal working positions in the 

remaining 106 institutions and enterprises will be included in the re-employment plan. 

1. Affected Institutions and Enterprises 

8. 106 affected institutions and enterprises can be categorized into four groups: (i) 

stated-owned or small heating companies; (ii) Tianshui Ziyu Heating Company – a 

private heating company; (iii) public institutions like schools, hospitals, governmental 

departments, or agencies; and (iv) enterprises in various industrial sectors, as 

presented in Appendix VII in detail. 

9. Tianfang Heating Supply Company and Tianhe Heating Supply Company as 

professional heating supply companies will be closed after the component completion. 

All 60 affected workers will be re-employed by THC. 

10. Tianshui Ziyu Heating Company as a unique private heating company in 

Qinzhou District will maintain their operation. Their existing small boilers will be closed 

and demolished. Heat will be purchased from THC and supplied to the buildings they 

are currently serving for. So all of their 30 workers will keep their work positions. 

11. The 42 affected institutions like hospitals, schools, governmental departments, 

or agencies use small boilers for heating supply only, without any production. 
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Therefore, some institutions have no formal workers to operate their boilers. They hire 

seasonal workers only during heating season in order to save management cost of 

the institutions. Relatively large institutions still have formal workers to operate the 

heating boilers in the heating season. Those workers will do other work in the 

institutions in the non-heating season. 

12. The 60 affected enterprises include various companies in industrial sectors 

like accommodations and catering, construction, manufacturing, real estate and 

storage, etc. Most of the boilers are used for heating only. However, some of big 

manufacturing plants use boilers for heating in the heating season and for power and 

production in all season. They will close small boilers used for heating only and keep 

big boilers for production. 

2. Affected Formal Workers  

13. The 323 formal workers, 270 male and 53 female, are employed by 69 

institutions or enterprises, including 90 formal workers in three heating supply 

companies, as shown in Appendix VII. They work as boiler operators, plumbers, 

water treatment workers, mechanic workers, electricians, power operators, etc. during 

the heating season, and work as entrance guards and sanitation workers; or they 

continue to work as plumbers, water treatment workers, mechanic workers, 

electricians, power operators, etc., for other workshops during the non-heating 

season in their institutions and enterprises. Workers in heating supply companies 

maintain equipment of heating system in the non-heating season.  

3. Affected Seasonal Working Positions  

14. The 104 institutions or enterprises need to hire 439 temporary or seasonal 

labors during the heating season, as presented in Appendix VII. In the non-heating 

season, the seasonal positions are closed. In the following heating season, the 

seasonal positions may not be filled by the same laborers. Some temporary laborers 

may come back for the boiler work; some of them may not. In fact, the seasonal 

workers are paid daily. A lot of workers did not work for an entire heating season. The 

jobs were easy to leave when workers had other jobs to do. On the other hand, 

employers can easily find local laborers because the work is very simple and unskilled. 

Therefore, the re-employment plan will focus on employment of the 323 formal 

workers.  
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D. Social and Income Analysis of Affected Workers 

1. Gender, Age and Education of Affected Workers 

15. Among the 323 affected formal workers, 270 are male and 53 female, 

accounting for 83.6% and 16.4%, respectively. The boiler work is very physically 

demanding labor, so it is not suitable for most women.  

16. Age distribution of all of the affected workers is shown in Table A6.2. Workers 

at the age range of 18 to 50 accounts for 99% of the total. Only three persons are 

between the age of 50 and 60, and all are male workers. The workers will be 

employed continually by their existing company or re-employed by THC, since they 

are near the retirement age and can continue working until retirement.  

Table A6.2 Age Range of Affected Formal Workers 

Age No. of Workers No. of Male No. of Female 

18-35 123 104 19 

35-50 197 163 34 

50-60 3 3 0 

Total 323 270 53 

17. Education levels of the formal workers are presented in Table A6.3. Most of 

the affected workers are well-educated; 88.7% of the affected workers have achieved 

an educational level of senior middle school, professional school, or higher.  

Table A6.3 Education Background of Affected Formal Workers 

Education 
Level 

Primary 
School 

Junior 
Middle 
School 

Senior 
Middle 
School 

Professional 
or Vocational 

School 

College 
and Above 

Total 

Number of 
Workers 

0 24 124 138 37 323 

2. Income of Affected Workers 

18. The average salary of the formal workers is CNY1,200 per month; the highest 

is CNY1,500, and the lowest is CNY1,000. Most of the formal workers have worked as 

a boiler worker for two to five years. Table A6.4 indicates the income range of all of 

the affected workers. Normally, the workers‘ salary difference is caused by the 

different service years for the institutions or companies. The longer their years of 

service, the higher the workers‘ salaries. The salaries for some skilled and 

experienced workers can reach CNY1,600 to 1,800 per month.  
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Table A6.4 Income Range of Affected Formal Workers 

Income Range No. of Workers 

1,000-1,500 261 

1,500-2,000 62 

19. In addition, all formal workers who have participated in a domestic social 

safeguard system, including housing fund, unemployment insurance, pension, and 

health insurance and the welfare of some of the workers, are presented in Table A6.5. 

On average, workers pay for 30% of the social safeguard, while institutions or 

enterprises pay for the remaining 70%. They can receive CNY400 to 800 bonuses per 

year, depending on the profit of their institutions and enterprises.  

Table A6.5 Welfare and Willingness of the Affected Workers 

No. Institution or Enterprise 
No. of Persons 

(Female) 
Salary and Welfare 

(CNY/Month) 
Willingness 

1 
Tianshui Huatian 
Microelectronic Co. 

4 (1) 
1,300 to 2,000 

social insurance, bonus 
Join to THC 

2 
Tianhe Heating Supply 
Co. 

4 (1) 
1,200 to 1,600 

social insurance, bonus 
Join to THC 

3 Tianshui Ziyu Heating Co. 8 (1) 
1,100 to 1,400 

social insurance, bonus 
Maintain current 

operation 

4 
Tianshui Hailin Bearing 
Plant 

3 
1,100 to 1,700 

social insurance, bonus 
Currently 

undecided 

5 
Tianshui Qinzhou 
Hydraulic Bureau 

2 
1,600 to 2,000 

social insurance, bonus 
Stay in current 

unit 

6 
Tianfang Heating Supply 
Co. 

3 (1) 
1,100 to 1,600 

social insurance, bonus 
Currently 

undecided 

7 
First Middle School of 
Tianshui 

2 
1,800 

social insurance, bonus 
Stay in current 

unit 

Social Insurance: Housing fund, unemployment insurance, pension, and health insurance.  
Bonus: Depend on profit of enterprises. 

20. The salary of temporary or seasonal workers is CNY800 to 1,000 per month in 

average. In fact, seasonal workers‘ incomes are based on the actual days having 

worked, not monthly salary. Salary levels for men and women are equal. No residents 

under the minimum living guarantee (MLG) line worked as seasonal boiler workers. 

Most seasonal workers were from surrounding villages. They work as boiler workers 

during the heating season only. In the rest of the year, they work on farms for 

agricultural production or perform other non-farm work. Since most of the MLG 

residents are older, disabled, or have chronic diseases, they do not perform strenuous 

physical labor.  
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21. The salary of seasonal workers is CNY800 to 1,000 per month. The minimum 

wage of Qinzhou District is CNY670 per month. The salary of seasonal workers is 

higher than the minimum wage.  

3. Willingness of Affected Workers 

22. The PPTA is conducted in the non-heating season. Seasonal workers have 

left their positions to perform heating boiler work. The PPTA consultants have no 

chance to visit and interview seasonal workers with the TPMO and implementing 

agency. According to the interview with some formal workers of the affected 

institutions and enterprises, as presented in Table A6.5, the willingness of affected 

formal workers is classified as: 

 

(I) Join THC to work as full-time boiler workers. Workers from the heating 

company or the enterprise want to continue their boiler work in THC. They 

hope to earn a salary not less than that they are offered and keep the 

benefits they have now. They were trained as boiler workers and like to 

use their techniques in the new positions. 

(II) Remain at their current institutions and enterprises. Workers from the 

bureau and the school want to stay in current institutions because they 

have steady work to do during the non-heating season and enjoy good 

benefits.   

(III) Not decided yet. Some workers hadn‘t decided by the time of the 

interview. Because the component will start in 2013 and end in 2015, 

they have plenty of time to consider it. 

(IV) For workers from Tianshui Ziyu Heating Company, they will stay at 

their current company and maintain their heating supply. According to 

the discussion among Tianshui Urban Construction and Investment Co. 

(on behalf of the TMG), Tianshui Ziyu Heating Company and THC, the 

Tianshui Ziyu Heating Company will continue their operating through 

purchasing heat from THC and then supply to currently existing 

buildings after their boilers are closed. 

23. After the component construction is completed, the heating supply areas will 

reach 20 million m2. According to construction standards of Ministry of Housing and 

Urban-Rural Development of the PRC, the number of workers for heating services 

that use hot water as a heat source is 0.6 to 1.0 person per 10,000 m2 of heating 

service areas. Based on the standards, the district heating component of the project 

should hire more than 1,000 persons, which means all the affected workers can be 

re-employed by THC. 
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E. Re-Employment Plan of Affected Workers 

24. THC, the implementing agency of the district heating component, has 

formulated the re-employment plan for the affected workers with the support of the 

TPMO.  

1. Principles 

25. The TMG will guide and issue an official document to THC and affected 

institutions and enterprises to implement the work before commencement of the 

component in June 2012.  

26. All affected formal workers shall keep their employment status. If the affected 

workers wish to continue working in their existing institutions or enterprises, the 

institutions or enterprises shall keep their employment status. If the institutions or 

enterprises can‘t offer work suitable for the affected workers, THC shall re-employ the 

affected workers. If the affected workers want to terminate the existing labor contract 

for other employment, they shall receive compensation at CNY1,000 per working year. 

For instance, if a worker has worked for a company for 15 years, he can receive 

CNY15,000 for transition support.  

27. THC will conduct consultation and participation with monitoring and 

supervision of the TPMO and a social development specialist to all affected formal 

workers in 2012. The affected workers will be consulted on (i) scope of the impact of 

the component; (ii) schedule of closure of small boilers; (iii) working positions to be 

offered; (iv) training course and schedule plan; (v) income and welfare; (vi) workshop 

environment and conditions; and (vii) contents of labor agreement, etc. 

28. THC will sign an agreement with the workers who like to be employed by THC 

and then sign a labor contract (Appendix II) when entering THC before being offered 

full-time work positions from 2012 to 2015, according to implementation progress of 

the component.  

29. For all seasonal workers, THC will inform workers of the status of the boiler 

closure before the end of the final heating season they work. They will have at least 

six months to consider or to prepare for the next heating season‘s work. If they like to 

continually work in THC as seasonal labors, they can take part in training for new 

positions. 

30. The income and welfare of both the affected formal and seasonal workers 

re-employed in THC shall be equal to or higher than that they receive in existing 

institutions or enterprises. 

31. The TPMO and a social development specialist will monitor and supervise the 

whole procedure of re-employment of the affected workers, respond questions from 
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the affected workers and affected institutions and enterprises, and solve problems 

related to the work on behalf of the TMG. 

2. Procedures 

32. The TPMO and implementing agency will work on the implementation of the 

re-employment plan. They also need to be supported by relevant government 

departments, such as labor bureaus, civil affairs bureaus, construction bureaus, 

re-employment centers, women federations, etc. The basic procedures to be followed 

by the TPMO and implementing agency are as follows. 

a. Re-employment procedures for the affected formal workers 

Table A6.6 Re-employment Procedures for Affected Formal Workers 

Actions Leader (L)/Support (S) Time 

Detailed survey on affected 
workers, consultation and 
participation on their 
willingness 

L: TPMO, IA 
S: relevant governmental 
departments 

April to May 2012 

Report the survey results to 
TMG 

L: TPMO June 2012 

Issue official documents 
L: TMG 
S: TPMO 

July 2012 

(i) Interview the affected formal workers in 2012 

(ii) Sign agreement; 

(iii) Provide training; 

(iv) Sign labor contract 

L: IA, Affected Institutions and 

Enterprises 

S: TPMO, relevant 

governmental departments 

August and October 2012 for 

the first group of 30 formal 

workers 

(ii) Interview the affected formal workers in 2013 

(i) Sign agreement; 

(ii) Provide training; 

(iii) Sign labor contract 

L: IA, Affected Institutions and 

Enterprises 

S: TPMO, relevant 

governmental departments 

August and October 2013 for 

the second group of 116 

formal workers 

(iii) Interview the affected formal workers in 2014 

(i) Sign agreement; 

(ii) Provide training; 

(iii) Sign labor contract 

L: IA, Affected Institutions and 

Enterprises 

S: TPMO, relevant 

governmental departments 

August and October 2014 for 

the third group of 106 formal 

workers 

(iv) Interview the affected formal workers in 2015 

(i) Sign agreement; 

(ii) Provide training; 

(iii) Sign labor contract 

L: IA, Affected Institutions and 

Enterprises 

S: TPMO, relevant 

governmental departments 

August and October 2015 for 

the last group of 71 formal 

workers 
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b. Re-employment procedures for the affected seasonal workers 

Table A6.7 Re-Employment Procedures for Affected Seasonal Workers 

Actions Leader/Support Time 

(i) Interview affected seasonal workers in 2013 

(ii) Provide training; 

(iii) Sign agreement for 

next heating season if pass the 

training 

L: IA, Affected Institutions and 

Enterprises 

S: TPMO, relevant 

governmental departments 

March 2013 for the first group 

of 80 positions 

(ii) Interview affected seasonal workers in 2014 

(i) Provide training; 

(ii) Sign agreement for 

next heating season if pass the 

training 

L: IA, Affected Institutions and 

Enterprises 

S: TPMO, relevant 

governmental departments 

March 2014 for the second 

group of 180 positions 

(iii) Interview affected seasonal workers in 2015 

(i) Provide training; 

(ii) Sign agreement for 

next heating season if pass the 

training 

L: IA, Affected Institutions and 

Enterprises 

S: TPMO, relevant 

governmental departments 

March 2015 for the last group 

of 179 positions 

3. Training  

33. Since the heating supply methods will be changed from the small boiler to district 

heating supply, the technical operations requirements will be different. As a result, all the 

workers need to be trained to meet the technical requirements of district heating supply 

operation. Both the formal and seasonal workers (willing to continue their work) will join 

the training program. 

34. Training topics will include pipe maintenance, stoker, laboratory technician, 

machine maintenance, electric maintenance, cybernation technique, heating relay 

station equipment maintenance, etc.  

35. The training organization will be THC. Trainers will come from the staff of THC, 

Tianshui Quality and Technology Inspection Bureau, and Tianshui Construction 

Bureau. 

36. The training budget: 762 workers x CNY300/per person = CNY228,900. 
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4. Re-Employment Schedule 

37. The commencement for the affected workers‘ re-employment plan will be in 

April 2012, and the completion time will be June 2015. Number of re-employed 

workers is arranged as shown in Table A6.8. 

 

Table A6.8 Re-Employment Schedule 

Year 2012 2013 2014 2015 Total 

No. of formal 
workers 

30 116 106 71 
323 

% 9 36 33 22 100 

No. of seasonal 
workers 

0 80 180 179 
439 

% 0 18 41 41 100 

38. The training program will start in August 2012 and be completed in October 

2015.  

F. Public Participation and Consultation 

39. To ensure the legitimate rights and interests of workers affected by the small 

boiler‘s closure, reduce the number of affected workers, and lessen controversy, a 

practical and comprehensive re-employment scheme is essential and requires public 

participation during the component preparation and implementation period. 

40. The TPMO will attach great importance to the wide public participation and 

negotiation in the aspect of affected workers‘ employment due to the proposed 

closure of the small boilers, and will solicit various opinions, encouraging all circles to 

be involved in the re-employment of the affected workers based on the survey and 

interview from March to October in 2010. In April to May 2012, the affected workers 

will be consulted on (i) scope of the impact of the component; (ii) schedule of closure 

of small boilers; (iii) working positions to be offered; (iv) training course and schedule 

plan; (v) income and welfare; (vi) workshop environment and conditions; (vii) contents 

of labor agreement, etc. THC will perform the consultation and participation, while the 

TPMO and a social development specialist will monitor and supervise the 

implementation procedure to ensure all affected workers have an opportunity to 

express their opinions and requirements, and assist the TMG in issuing a reasonable 

and fair document for the re-employment of the attached workers to meet their 

willingness. 

41. The establishment of three participation and consultation channels will be the 

core of the participation and consultation plan. The channels include: (i) project 

information disclosure channel; (ii) recommendation channel; and (iii) appeals 
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channel. THC will be the implementation institution and will be responsible for 

establishing the information disclosure channel. 

42. The information disclosure channel: THC will regularly or frequently publish 

the project construction information to all the affected companies, enterprises, and 

institutes, and keep in close contact with them. For the workers who will be affected 

by the project, information disclosure is important, such as the information of public 

service position, salary and offers, working place, etc. The expected outcome: the 

affected workers will have more choice in selecting their new jobs. 

43. Recommendation channel: Anyone with recommendations regarding 

re-employment implementation can utilize this channel to present ideas to the TPMO 

and implementing agency.  

44. Appeals channel: Anyone with objections about the working arrangement can 

use this channel to request a preferred solution. 

G. Complaints and Appeals 

45. During the implementation process of the re-employment plan, a transparent 

and effective channel for complaints and appeals will be established for affected 

workers and their families. Assistance will be available so that problems can be 

resolved, swiftly and effectively, as they arise and in order to safeguard the project‘s 

progress. This assistance is in addition to the existing channels of complaint letters 

and visits in local government at all levels and is outlined as follows. 

46. Complaints regarding employment arrangements, training, salary and benefits, 

etc., should be directed to THC‘s PMO. THC will record it and contact the related 

institutions or companies as soon as possible to resolve the problem under THC‘s 

coordination. If THC has no authority to solve the problem, it can request help from 

the TPMO and relevant municipal government departments such as labor bureaus, 

civil affairs bureaus, construction bureaus, re-employment centers, women 

federations, etc. In either event, THC will be responsible for the appeal until the 

problem is resolved. If the TPMO and TMG still can‘t solve the problems of the 

affected workers or the workers still do not agree with any measures offered by the 

TPMO and TMG, the workers have the right to resort to the court. 

Table A6.9 Information on Organizations and Persons for Receiving Complaints 
and Appeals of Affected Workers 

PMO Contact person Address Telephone 

TPMO Cui Xiaoping 
Tianshui Municipal 
Finance Bureau 

0938-8211867 

THC Zhang Yongfeng 
Jianjiahe No.8, 
Qinzhou District, 
Tianshui City 

0938-8632483 



 

 

App. VI-12 

47. The appeal channel stated above will be explicitly stated to the affected 

workers through meetings or in other ways so that they are fully aware of their rights 

to appeal.  

H. Monitoring and Evaluation 

48. In order to ensure that the employment scheme of the affected workers can be 

fully implemented in accordance with the requirements, regular monitoring and 

evaluation shall be made during the employment period of the affected workers. 

Monitoring toward the affected workers employment scheme is divided into internal 

monitoring and external monitoring. 

49. The component internal monitoring agency is the TPMO. The TPMO will 

recruit a social development specialist with extensive ADB project experience as an 

independent external monitoring organization.  

50. The most important monitoring indicators are: (i) within the total affected 

workers, the number of the workers employed by their original companies or 

institutions, the number re-employed by THC or the new heating company, and the 

number transferred to other positions in gender; (ii) the salary and offers the affected 

workers receive, and how they compare (higher, lower, or the same) in gender; (iii) 

the number of appeals and rate of resolution; and (iv) satisfaction rate of affected 

workers in gender. 

51. The monitoring and evaluation shall be reported to ADB via the project 

progress reports, and the relevant indicators shall be incorporated into the project 

performance management system that shall be reported to ADB annually during the 

project implementation. 
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TABLE OF AFFECTED INSTITUTIONS, ENTERPRISES, AND WORKERS 

No. Institutions and Enterprises 

Formal Workers 
Seasonal 
Positions Positions of Formal Workers 

Sector of Institutions 
and Enterprises Total Male Female Male 

Heating 
Season 

Non-Heating 
Season 

1 Tianfang Heating Supply Company 30 22 8 12 HS HM HS 

2 Tianhe Heating Supply Company 30 20 10 25 HS HM HS 

3 Tianshui Ziyu Heating Company 30 22 8 20 HS HM HS 

4 Tianshui Great Wall Switch Factory 10 7 3 10 
BO, EW, MW, 

PL, WT 
EW, MW, PL, PO  

WT, SW 
MF 

5 
Tianshui Great Wall Control Electronic 
Appliance Factory 

13 10 3 9 
BO, EW, MW, 

PL, WT 
EW, MW, PL, PO  

WT, SW 
MF 

6 Tianshui Iron Tower Factory 4 4 0 3 BO, PL, WT MW, PL, WT, EG MF 

7 Tianshui Railway Signal Factory  4 4 0 3 BO, PL, WT MW, PL, WT, SW MF 

8 
Tianshui Railway Cable Industry & Trade 
Co., Ltd. 

10 7 3 6 
BO, EW, MW, 

PL, WT 
EW, MW, PL,  WT, 

SW 
MF 

9 
Tianshui Great Wall General Electronic 
Machine Factory 

7 6 1 3 BO, PL, WT 
EW, MW, PL,  WT, 

SW 
MF 

10 
Tianshui 213 Machine Tool Electronic 
Appliance Factory 

7 6 1 3 BO, PL, WT 
EW, MW, PL, PO  

WT, SW 
MF 

11 
Minshan Machinery Plant of Capital Iron and 
Steel Plant 

7 6 1 5 
BO, EW, MW, 

PL, WT 
EW, MW, PL, PO 

WT, SW 
MF 

12 Tianshui Hotel 6 5 1 3 BO, PL, WT 
EW, MW, PL,  WT, 

SW 
AC 

13 
Tianshui Great Wall Electrical Materials 
Factory 

6 5 1 3 BO, PL, WT 
EW, MW, PL,  WT, 

EG 
MF 

14 Tianshui Liquid Nitrogen Station 0 0 0 3 BO, PL, WT NO MF 

15 
Tianshui Pharmaceutical Factory of Gansu 
Province 

0 0 0 4 
BO, MW, PL, 

WT 
NO MF 
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16 
Chunfeng Group Company of Gansu 
Province 

20 16 4 7 
BO, EW, MW, 

PL, WT 
EW, MW, PL, PO, 

WT, EG 
MF 

17 Yulin Packaging Co., Ltd. 1 1 0 3 BO, PL, WT PL MF 

18 Tianshui Transport Tire Recapping Plant  1 1 0 3 BO, PL, WT PL MF 

19 Tianshui Hailin Bearing Plant 30 24 6 9 
BO, EW, MW, 

PL, WT 
EW, MW, PL, WT, 

EG, SW 
MF 

20 Tiansui Normal College 10 10 0 6 
BO, EW, MW, 

PL, WT 
EW, MW, PL, WT, 

EG, SW 
CE 

21 
The Eighth Construction Company of Gansu 
Province 

2 2 0 6 
BO, EW, MW, 

PL, WT 
MW, PL CS 

22 Tianshui Chinese Medicine Hospital  0 0 0 3 BO, PL, WT NO CE 

23 Tianshui Chuntai Trade Co., Ltd. 0 0 0 4 
BO, MW, PL, 

WT 
NO MF 

24 Tianshui Chuncheng Boiler Co., Ltd. 0 0 0 4 
BO, MW, PL, 

WT 
NO MF 

25 Tianshui Fruit Tree Institute 0 0 0 3 BO, PL, WT NO CE 

26 Tianshui Battery Plant 1 1 0 3 BO, PL, WT PL MF 

27 Tianshui Yonggu Cement Co., Ltd. 1 1 0 3 BO, PL, WT PL MF 

28 
Tianshui Great Wall Precise Ammeter 
Factory  

6 6 0 6 
BO, EW, MW, 

PL, WT 
EW, MW, PL, WT, 

EG, SW 
MF 

29 The First People‘s Hospital of Tianshui 3 3 0 6 
BO, EW, MW, 

PL, WT 
MW, PL, WT CE 

30 Tianshui Feitian Food Co., Ltd. 0 0 0 3 BO, PL, WT NO MF 

31 Tianshui Guohua Bathing Co., Ltd. 0 0 0 3 BO, PL, WT NO OT 

32 Qinzhou District Jiemei Paper Mill of Tianshui 0 0 0 3 BO, PL, WT NO MF 

33 Tianshui Tianxing Vegetable Dregs Mill 0 0 0 3 BO, PL, WT NO MF 

34 Tianshui Feitian Lightweight Board Factory 0 0 0 3 BO, PL, WT NO MF 

35 
Tianshui Qihuang Medicine Co., Ltd. of 
Gansu Province 

1 1 0 3 BO, PL, WT PL MF 
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36 Tianshui Xingwang Haohaole Dairy Co., Ltd. 0 0 0 3 BO, PL, WT NO MF 

37 Qinzhou District Hospital of Tianshui 0 0 0 3 BO, PL, WT NO CE 

38 
Tianshui Haichen Bearing Equipment Co., 
Ltd. 

1 1 0 3 BO, PL, WT PL MF 

39 Tianshui Huatai Real Estate Co., Ltd. 1 1 0 3 BO, PL, WT PL RE 

40 Tianshui Maternal and Child Care Hospital 0 0 0 3 BO, PL, WT NO CE 

41 Tianshui Huawei Electronic Science Co., Ltd. 18 15 3 9 
BO, EW, MW, 

PL, WT 
PO, EW, MW, PL, 

WT 
MF 

42 
Tianshui Chenda Energy-saving 
Construction Materials Co., Ltd. 

0 0 0 8 
BO, EW, MW, 

PL, WT 
NO MF 

43 
Tianshui Epidemic Prevention and Diseases 
Control Center 

0 0 0 3 BO, PL, WT NO CE 

44 
Qinzhou District Association for the 
Handicapped 

1 1 0 3 BO, PL, WT PL PI 

45 Qinzhou District Transport Bureau 1 1 0 3 BO, PL, WT PL PI 

46 
The Transport Quality Supervision Station of 
Tianshui 

1 1 0 3 BO, PL, WT PL PI 

47 Zhengda Real Estate Company 0 0 0 3 BO, PL, WT NO RE 

48 Tianshui Jintai Industry Corporation., Ltd.  1 1 0 3 BO, PL, WT PL RE 

49 Tianshui Meteorological Bureau 1 1 0 3 BO, PL, WT PL PI 

50 Communist Party School of Tianshui 1 1 0 3 BO, PL, WT PL PI 

51 Tianshui Transport Cashier Division 1 1 0 3 BO, PL, WT PL PI 

52 Tianshui Changsheng Food Factory 1 1 0 3 BO, PL, WT PL MF 

53 
Tianshui Electronic Appliance Transmission 
Institute  

1 1 0 3 BO, PL, WT PL OT 

54 The First Grain Depot of Tianshui 4 4 0 6 
BO, EW, MW, 

PL, WT 
PL, MW, WT, EG ST 

55 
Tianshui Great Wall Low-voltage Switch 
Factory  

1 1 0 3 BO, PL, WT PL MF 



 

 

App. VII-16 

56 
The Machine Skilled Workers‘ School of 
Gansu Province 

1 1 0 3 BO, PL, WT EG CE 

57 Xinhua Printing Factory 3 3 0 6 
BO, EW, MW, 

PL, WT 
PL, MW, EG MF 

58 
The Machine Industry School of Gansu 
Province 

3 3 0 6 
BO, EW, MW, 

PL, WT 
PL, MW, EG CE 

59 Tianshui Changyi School 2 2 0 6 
BO, EW, MW, 

PL, WT 
PL, MW CE 

60 Yonghong Residential Garden  1 1 0 6 
BO, EW, MW, 

PL, WT 
PL RE 

61 Tianshui Military Subarea Hotel  2 2 0 6 
BO, EW, MW, 

PL, WT 
PL, MW AC 

62 Jianxin Hotel 1 1 0 3 BO, PL, WT PL AC 

63 Tianshui Yinbin Hotel 6 6 0 3 BO, PL, WT NO AC 

64 Tianshui Vocational School 0 0 0 3 BO, PL, WT NO CE 

65 Tianshui Ophthalmology Hospital 0 0 0 3 BO, PL, WT NO CE 

66 Tianshui Catholicism Church  0 0 0 3 BO, PL, WT NO PI 

67 Tianshui Supply-distributing Cooperation  0 0 0 3 BO, PL, WT NO PI 

68 
The Residential Area of Fur Factory of 
Tianshui 

1 1 0 3 BO, PL, WT EG RE 

69 The Residential Area of Caigai Factory 1 1 0 3 BO, PL, WT EG RE 

70 
The Residential Area of Tianshui Resistor 
Factory 

2 2 0 6 
BO, EW, MW, 

PL, WT 
PL, EG RE 

71 Tianshui Broadcast Television University 1 1 0 3 BO, PL, WT PL CE 

72 Tianshui Tax School 1 1 0 3 BO, PL, WT PL CE 

73 Taiyu Real Estate Company 0 0 0 3 BO, PL, WT NO RE 

74 
China Petroleum Tube Gas Co., Ltd. 
Tianshui  

1 1 0 3 BO, PL, WT EG MF 

75 Tianshui Steel Factory 0 0 0 4 BO, PL, WT NO MF 
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76 
The Residential Area of Tianshui Reserve 
Service 

0 0 0 3 BO, PL, WT NO RE 

77 Communist Party School of Qinzhou District 0 0 0 3 BO, PL, WT NO CE 

78 Tianshui Agricultural Science Center 0 0 0 3 BO, PL, WT NO OT 

79 Tianshui Broadcast Transmission Station 0 0 0 3 BO, PL, WT NO PI 

80 Qinzhou District Irrigation Bureau 1 1 0 3 BO, PL, WT PL PI 

81 
Qinzhou District Agricultural Electricity 
Bureau 

1 1 0 3 BO, PL, WT EG PI 

82 Tianqiao Construction Co., Ltd. 0 0 0 3 BO, PL, WT NO CS 

83 Tianshui Materials Recycle Company 0 0 0 3 BO, PL, WT NO OT 

84 The Residential Area of 202 Geology Team 0 0 0 3 BO, PL, WT NO RE 

85 
Qinzhou District Urban Construction 
Development Co. 

0 0 0 3 BO, PL, WT NO RE 

86 
The Residential Area of Tianshui Xingnong 
Company 

0 0 0 3 BO, PL, WT NO RE 

87 The First Construction Company of Tianshui 1 1 0 3 BO, PL, WT PL CS 

88 Tianshui Sports Field 0 0 0 3 BO, PL, WT NO OT 

89 Huancheng Township Government 1 1 0 3 BO, PL, WT EG PI 

90 The Third Jail of Tianshui 3 3 0 0 BO, PL, WT PL, WT, EG PI 

91 The Fifth Construction Company of Tianshui 1 1 0 3 BO, PL, WT PL CS 

92 The Third Hospital of Tianshui 1 1 0 3 BO, PL, WT PL CE 

93 Tianshui Power Supply Bureau 0 0 0 3 BO, PL, WT NO PI 

94 Tianshui Plastic Plant 0 0 0 3 BO, PL, WT NO MF 

95 
The General Company of Tianshui Road 
Maintenance General Division 

3 3 0 0 BO, PL, WT PL, WT, EG PI 

96 Tianshui Trade Union 0 0 0 3 BO, PL, WT NO PI 

97 
Tianshui Hongyuan Medical Appliance 
Factory 

2 2 0 3 BO, PL, WT PL, EG MF 

98 The First Middle School of Tianshui 1 1 0 3 BO, PL, WT EG CE 
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99 The Fourth Middle School of Tianshui 1 1 0 3 BO, PL, WT EG CE 

100 Tianshui Food Factory 1 1 0 3 BO, PL, WT PL MF 

101 Tianshui Donghai Club 2 2 0 6 
BO, EW, MW, 

PL, WT 
EG, SW CE 

102 The Third Middle School of Tianshui 1 1 0 3 BO, PL, WT EG CE 

103 Tianshui Branch of Agricultural Bank 1 1 0 3 BO, PL, WT EG FI 

104 Tianshui Professional School 1 1 0 3 BO, PL, WT EG CE 

105 
The First Branch of Tianshui Professional 
School 

1 1 0 3 BO, PL, WT SW CE 

106 Qinfeng Property Company 0 0 0 3 BO, PL, WT NO RE 

Total 323 270 53 439    

AC=accommodation and catering; BO=boiler operator; CE=cultural, education and health; CS=construction; EG=entrance guard; EW=electrician; FI=finance; HM=heating 
equipment maintenance; HS=heating supply; MF=manufacture; NO=no work; OT=others; PI=public institution; PL=plumber; PO=power operator; MW=mechanic worker; 
RS=real estate; ST=storage; SV=service; SW=sanitation worker; WT=water treatment worker  

 




