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I.  A. EXECUTIVE SUMMARY 
 
 
1. This Initial Environmental Examination (IEE) contains the results of the environmental 
assessment undertaken for the Xinjiang Akesu Integrated Urban Development and 
Environmental Improvement Project (the Project). It is prepared in accordance with the 
requirements of the Asian Development Bank (ADB) Safeguard Policy Statement (SPS 2009) 
on the basis of the domestic EIA report that meets the requirements of the People’s Republic of 
China (PRC) EIA Law (2003) and associated regulations. The IEE draws on a domestic 
environmental impact statement (EIS), a project-level feasibility study report (FSR), PPTA's 
technical, social and economic assessments, and project policy dialogue discussions. 
 

A.  1. Project Rationale, Impact, Outcome and Outputs 
 
2. The project is located in Akesu, Xinjiang Uygur Autonomous Region, in the southern part 
of Tianshan Mountains, and northern edge of the Tarim River Basin. Its total land area is 1.82 
million ha, dominated by alluvial plains and deserts (95.4% of land mass) and mountains 
(4.6%). The climate is continental dry climate, with low precipitation, high evaporation, and a 
long frost-free period. The city was originally established as a desert oasis town on the historic 
Silk Road trade route. As the economic and cultural center for Akesu prefecture, Akesu city has 
expanded rapidly, with its urban population growing from 422,470 in 2005 to 509,200 in 2013, 
reaching an urbanization rate of 61.2%, and the built-up area expanding from 27 km2 in 2005 to 
46.5 km2 in 2013. Though the burgeoning city benefits from a good economic outlook, 
inadequate infrastructure investment in existing areas is restraining the city’s potential growth 
and sustainability. 
 
3. Currently in the project area, access to water, sanitation and heating is low and variable. 
The percentage of households with connection to piped water supply account for 52.6%, the 
percentage of households with sewerage connections account for 8.0%, the percentage of 
households with access to central heating account for 12.7%, and the percentage of households 
with access to solid waste collection by the environment sanitation bureau account for 16.7%. 
Additionally, the quality of life for urban residents is adversely affected by inadequate access to 
public green spaces. The National Akesu-Duolang Wetland Park begins north of the city, at the 
Akesu-Duolang wetlands. The wetlands provide important ecosystem services, including 
sediment and nutrient removal, biodiversity habitats, and, to a limited extent, recreation and 
tourism. The wetlands provide a critical link for migratory birds in the central Asian flyway. 
Rehabilitation and protection of these wetlands is urgently needed as part of the National 
Wetland Park.  
 
4. Impact, Outcome. The expected project impact is environmentally sustainable and 
socially inclusive urbanization in Akesu city. The intended project outcome is improved urban 
infrastructures and services and environmental quality in the city. The project will take an 
integrated approach to urban development where the inadequate and outdated urban 
infrastructure services and degraded ecosystems1 have constrained the opportunities for the 

                                                
 
 
1
 Degradation of ecosystems is defined as a persistent reduction in the capacity to provide ecosystem services. The 

degradation of an ecosystem service is: (i) for provisioning services, a decreased production of the service through 
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city to develop in an environmentally sustainable and socially inclusive manner. The project 
interventions are expected to produce three primary outputs: 
 
 Output 1: Improved Urban Infrastructure Services. Output 1 is composed of six 

components: (i) 75.0-km of urban roads upgraded and newly constructed, including 
upgrading of 19 roads with a total length of 31.0-km, upgrading of lanes in four peri-urban 
communities with a total length of 43.0-km, construction of 1 underpass with a total length of 
127-m, construction of 2 new roads with a total length of 1.1-km, construction of two new 
bridges, and construction / upgrading of associated traffic signals, street lights, utility 
pipelines and landscaping; (ii) 6 public parks upgraded with 9.7-ha of green space and the 
construction of a 64-ha nursery (see para 86); (iii) 38.0-km of urban water supply pipes 
constructed; (iv) 78.0-km of urban sewers constructed; (v) 43.7-km of central heating 
pipelines and 28 heat exchange stations constructed; and (vi) street cleaning and waste 
collection and transportation equipment and vehicles procured and one waste transfer 
station (600 tons per day) constructed. 

 
 Output 2: Akesu-Duolang wetlands rehabilitation. Interventions toward this output are 

located within the ecological conservation and restoration zone of the Akesu-Duolang River 
National Wetland Park, and include (i) rehabilitation of 95.7-ha of degraded wetland; (ii)  
establishing 4.3-ha of wetland forest shelter belts; (iii) constructing wetland protection 
infrastructure, including management station and patrol roads; (iv) improving wildlife 
protection through a wetland and biodiversity research laboratory, monitoring sites and 
monitoring equipment, and the establishment of a wildlife rescue and disease control center; 
and (v) establishing wetland public education facilities. 
 

 Output 3: Project Management and Capacity Building. Output 3 will build the capacity of 
key local project partners for the successful implementation and operation of project 
facilities. This will cover expert support in (i) project performance management system; (ii) 
tendering, procurement, contract management and financial management; (iii) construction 
supervision; (v) stakeholder consultations; (v) environmental and social safeguards; (vi) 
regular monitoring, evaluation and reporting. The most significant areas of technical 
assistance include capacity building in (i) “living street” concept (see para 23) including 
trainings, public consultations, and two pilots; (ii) non-motorized traffic including preparation 
of a city-wide non-motorized transport plan, and the amendment of the traffic safety 
awareness plan; (iii) integrated solid waste management including support to the 
development of a citywide solid waste management plan; (iv) wetland management 
including guidance on preparing and implementing a detailed management plan for the 
Akesu-Duolang wetlands (including biodiversity monitoring plan, water source protection 
plan, sediment dredging and disposal plan, public awareness and public participation plan 
for biodiversity protection, and biodiversity monitoring plan). 

 
 
 

                                                                                                                                                       
 
 

changes in area over which the service is provided, or decreased production per unit area; (ii) for regulating and 
supporting services, a reduction in the benefits obtained from the service, either through a change in the service or 
through human pressures on the service exceeding its limits; and (iii) for cultural services, a change in the 
ecosystem features that decreases the cultural benefits provided by the ecosystem. 
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3. Environmental Categorization and Environmental Due Diligence 
 
5. The project is classified as Category B following ADB’s Safeguard Policy Statement 
(SPS, 2009). Screening of the components for domestic review and approval authorities was 
undertaken at the initial stages of domestic EIA process. One domestic environment impact 
statement (EIS) has been prepared for all seven investment subcomponents by a qualified local 
institute in accordance with the PRC Law on Environmental Impact Assessment (2003) using 
methodologies and standards consistent with relevant guidelines established by the Ministry of 
Environmental Protection and Xinjiang Uygur Autonomous Region (XUAR) laws and regulations. 
The EIS has been reviewed by a panel of 10 national experts on 23 October 2014, and 
approved by the XUAR Environment Protection Department on 25 November 2014. 
 
6. This Initial Environment Examination (IEE) has been prepared by the AMG with 
assistance from project preparatory TA consultants and disclosed on the ADB website. The IEE 
contains the following chapters: (i) executive summary; (ii) national policy, legal and 
administrative framework; (iii) description of the project; (iv) description of the environment; (vi) 
anticipated potential environmental impacts and mitigation measures; (v) analysis of 
alternatives, (vi) information disclosure, consultation and participation; (vii) grievance redress 
mechanism; (viii) environmental management plan; and (ix) conclusion.  
 
7. A detailed description of the environmental management plan (EMP) is presented in 
Appendix 1. The EMP entails a summary of the anticipated impacts and mitigation measures, 
environmental monitoring program, public consultation program, responsibilities for 
implementation and supervision, institutional strengthening and training plan, reporting and 
supervision, work plan, cost estimates for environmental management, and mechanism for 
feedback and adjustment.  
 
4. Major Environmental Impacts 
 
8. Scoping was undertaken during the initial stages of the domestic EIA process. The 
potential impacts and risks were identified during the scoping exercise which drew from 
information disclosures and consultations with key stakeholders ranging from the responsible 
and supervisory government agencies to members of the local communities. Environmental 
impacts are anticipated, but the IEE concludes that anticipated impacts will be localized, short–
term, and reversible, and that these can be effectively mitigated through application of good 
construction practices defined in the environmental management plan (EMP). 
 
9. During preliminary and detailed design, a number of environmental support provisions 
will need to be put in place, including: (i) a review of the construction drawings of the wetland 
component by the wetland and environment specialists of the Loan Implementation Consultancy 
(LIC) and ADB, to evaluate soundness of design and the extent of potential impacts from the 
final design; (ii) selection of quiet and efficient powered mechanical equipment (for construction) 
and pumps (for operation); (iii) training for the members of the environment management group 
(EMG) of the APMO to ensure they understand well and can fully supervise the EMP; and (iv) 
an asbestos risk assessment for the 28 small boilers to be decommissioned.  

 
10. During construction, dust, noise and temporary traffic disturbance generated by road 
rehabilitation activities will be a nuisance to nearby residents. Temporary traffic management 
plans will be developed and implemented in coordination with local traffic police and in 
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consultation with affected communities. All new roads will be developed with safe and 
adequately wide footpaths, fully segregated non-motorized lanes and public transport facilities.2 
The re-creation of a more naturally functioning wetland ecosystem (see para. 246) will require 
significant construction activities, involving sediment dredging and earthwork. This will have a 
temporary impact on existing wetland functions (biodiversity and habitats, water quality). 
However, this is a temporary impact that is expected to be fully offset by post-project ecosystem 
services value increase (see below).  

 
11. During operation, major potential impacts will include air, noise and solid waste pollution 
from operation of the project roads; and air, water, noise, solid waste pollution for the operation 
of the other project facilities (e.g., heat exchange stations, waste transfer station, wetland 
science education center), and possible effects on the protected species and their habitats. The 
noise from heat exchange stations may impact nearby residents; the rehabilitated wetlands will 
require de-silting from time to time, however, such maintenance activities will be infrequent 
(about once every two years). The HESs will have a buffer distance of at least 20 m from the 
nearest household and will use low-noise water circulation pumps with noise levels controlled 
within 55 dB(A) at a distance of 1 m from the pump shields. The capacity building component of 
the project will have a significant role in addressing operational impacts and risks. The Akesu 
Forest Bureau will be provided with capacity building in wetland management and monitoring, 
biodiversity and habitat surveys. The construction bureau and the Akesu traffic and sanitation 
authorities will receive technical advice and support in the preparation of a citywide non-
motorized transport management plan and solid waste management plan, and in the 
preparation of traffic safety and waste reduction, reuse and recycling (3R) awareness programs. 
 
12. Under the definition of the ADB Safeguard Policy Statement (SPS, 2009), there are four 
associated and/or linked projects: (i) the Akesu water supply plants as an linked facility for the 
water supply network upgrading subcomponent of the loan project; (ii) the Akesu wastewater 
treatment plant as an linked facility for the sewerage network upgrading subcomponent; (iii) the 
Zheneng combined heat and power plant as an associated project for the central heating 
network upgrading subcomponent; and (iv) the Akesu landfill as linked facility for the solid waste 
management subcomponent. In accordance with the SPS requirement, a due diligence has 
been undertaken for each of the facilities. The due diligence reports are presented in 
Appendices 2, 3, 4 and 5. The IEE concludes that water supply, wastewater treatment and solid 
waste disposal capacities will be adequate in the short, medium and long-term. 
 
13. Climate change projections in XUAR were analyzed based on a review of scientific 
literature. Annual mean temperatures are projected to increase significantly in the project area, 
while precipitation is projected to slightly decrease. Runoff in the Akesu River, the main water 
source for the city, is anticipated to significantly increase as a result of increased snow and 
glacier melting in the upstream Tianshan Mountains. The climate risk to the project is 
considered medium: While the project outcome is not expected to be significantly affected by 
climate change over the lifespan of the project, some of the outputs might be moderately 
affected. New and rehabilitated project roads have been designed to ensure that they will not be 
impacted by flooding, and they do not exacerbate flooding elsewhere by channeling or 
redirecting overland flows. Culverts and bridges will be sized for a 1 in 100 year flood to ensure 
that flood drainage is uninterrupted. Improved road connectivity will be beneficial in coping with 

                                                
 
 
2
 This will include 176 weather-protected public bus stations along project roads. 
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any increase in the incidence of natural disasters and extreme weather events that might result 
from future climate change. The wetland rehabilitation will enhance quality and diversity of 
natural habitats, an important approach to reducing vulnerability to climate change. 
 
14. Appropriate environmental mitigation and monitoring measures were defined for all 
anticipated impacts, and are included in the environmental management plan of the domestic 
EIS and this IEE. The EMP, as presented in Appendix 1 of this report, sets out the procedures 
and plans to carry out mitigation measures and monitoring requirements during sequential 
stages of the project (pre-construction, construction and operational phases). For each identified 
impact, appropriate mitigation measures are proposed. Internal and external monitoring and 
supervision will be undertaken to ensure that environmental impacts will be minimized to 
acceptable levels. The environmental mitigation measures will be incorporated in the bidding 
documents of the civil works contracts. International and domestic experts in environmental 
management, wetland rehabilitation and biodiversity monitoring, low-carbon transport planning 
and other relevant fields will be recruited under the project management consultancy service to 
prepare and supervise the implementation of the environmental management plan, monitor the 
environmental and social impacts, and prepare related reports. 
 
4. EMP Implementation Responsibilities 
 
15. The XUARG as the Executing Agency will have the overall accountability for compliance 
with national and ADB environmental safeguard requirements. The Akesu Municipal 
Government (AMG) as the Implementing Agency will be accountable for ensuring the 
implementation of the EMP, including inspection, monitoring, public participation, grievance 
redress, reporting, and necessary corrective measures.  
 
16. The Akesu Project Management Office (APMO), established under the AMG, will 
assume day-to-day responsibility for supervising implementation of the EMP. The APMO will 
establish an environmental management group (EMG) staffed with two trained and qualified 
fulltime environmental specialists (to be seconded by the Akesu Environment Protection 
Bureau, AEPB) to undertake environmental management activities defined in the EMP. The 
APMO will contract the Akesu environment monitoring station to conduct periodic environmental 
monitoring during construction and operation in accordance with the monitoring plan defined in 
the EMP. 
 
17. The AMG will recruit loan implementation consultants (LIC) including international and 
national environment specialists through international competitive bidding. The consultants will 
assist the AMG and APMO to update the EMP, establish an environment management and 
monitoring system at project level on the basis of the updated EMP, supervise the compliance 
with ADB safeguard policies and PRC environmental protection laws and regulations, and 
ensure that the environmental reporting requirements are met.  
 
18. Construction contractors will be responsible for implementing relevant mitigation 
measures during construction. Contractors will develop site-specific EMPs based on the 
updated project EMP. Construction Supervision Companies (CSCs), contracted by AMG, will be 
responsible for supervising construction progress and quality, including EMP implementation on 
construction sites.  
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5. Major Project Benefits 
 
19. The project will have substantial environmental and socioeconomic benefits. The project 
will improve mobility and accessibility, sanitation and public health, livelihoods and the overall 
quality of life for the people of Akesu city, and will enable sustained economic growth, industrial 
and tourism development, urbanization, and environmental improvement for Akesu. The project 
will directly benefit 263,830 people, of which 122,420 or 46.4% are ethnic minorities, and 44,320 
people or 16.8% are poor. The project will create 12,130 person-years of direct and 31,510 
person-years of indirect employment opportunities during the project construction phase, 
including a target for about 60% employment for women, ethnic minorities and poor. It will 
generate 2,760 direct jobs and 7,180 indirect jobs during the project operation phase. 
 
20. The wetlands rehabilitation component will enhance the National Wetland Park network 
in the PRC, provide a demonstration of “wise wetland use” (as promoted by the Ramsar 
Convention); and, in part, help to meet Akesu’s obligations as part of the Tarim River Basin.3 
The wetlands’ ecosystem services, identified and quantified through a valuation exercise, are 
expected to be significantly enhanced after project completion, with an estimated increase of the 
wetland’s total annual ecosystem services value to $5.8 million as a result of the project: The 
restored wetland biotope will provide regulating services (including water storage, supply and 
treatment; micro-climate regulation), supporting services (biodiversity maintenance by providing 
resting, nesting, feeding and breeding habitats for wildlife including migratory water birds), and 
cultural services (including research, education and recreation) (see Chapter E, Section 5.5).  
 
21. The project will also have significant pollution abatement benefits. Compared to the 
without-project scenario, 29.3 million liters of fuel can be saved per year from the improved road 
conditions, resulting in the reduction of CO2 emission by 215,000 tons per year. The use of 
waste heat from a combined heat and power plant to supply the district heating network will 
result in the closure of 28 low-efficient and high-polluting small boilers that will reduce coal use 
by 25,900 tons per year, resulting in significant emission reduction in terms of SO2 (173 tons), 
NOx (1,559 tons), and CO2 (64,000 tons). (See para. 191 and Table 46 for estimations).  
 
22. The water, wastewater and solid waste subcomponents will improve urban sanitation, 
leading to improved public health and quality of life for 263,820 residents. The solid waste 
management subcomponent will cover the whole city and improve urban sanitation, public 
health and the quality of life for an equal number of residents. The central heating 
subcomponent will improve the heating quality and the quality of life for 105,503 residents.  
 

                                                
 
 
3
 I  order to a hie e ooperati e a age e t of the Tari  Ri er Basi ’s water resour es, the XUAR go er e t has 

introduced regulations for the cooperative management of the Tarim Basin which involves the XUAR government and each of 

the Prefecture governments. The Tarim Basin Water Resources Commission (TBWRC) includes representatives from the XUAR 

agencies (water, agriculture and land management, environment, finance, planning) as well as the leaders of the five prefecture 

go er e ts i  the Tari  Basi . The TBWRC’s o erar hi g pri iples i lude oordi ated de elop e t of the Tari  ri er 
resources, balanced economic development and environmental protection; and water resources development which conforms 

with o prehe si e a d i tegrated Ri er Basi  pla i g. As well as i ple e ti g the atio al water law, the TBWRC’s harter 
includes river basin planning; planning and implementing water sharing and the water diversion quota; organizing water 

licenses and collection of water fees; implementing measures to ameliorate the impacts of droughts and floods, water and soil 

conservation measures, and environmental management; river course management; managing water distribution at the main 

control points; and examining water development proposals for approval. 
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23. Finally, the project features several innovative and/or good practices with significant 
demonstration potential: (i) it will pilot the concept of “living streets” in selected residential 
alleyways in low-income, ethnic minority communities of Akesu, whereby suitable community 
streets (to be identified in a participatory process with affected communities) will be designed as 
a social and shared space where people can meet and where children can play safely, aiming to 
reduce both the speed and dominance of motorized transport; (ii) the design of the urban 
transport will take into account road safety, non-motorized transport, and integration of public 
transport system. A non-motorized transport management plan will be developed, and traffic 
safety awareness campaigns with schools, drivers association, and communities will be 
supported to enhance safety awareness; (iii) the wetland rehabilitation component will 
strengthen existing wetland functions which have been identified and quantified through an 
ecosystem services valuation. The project will support the establishment of a wetland 
management and monitoring system, including an education and research center to inform the 
public on the wetland’s ecosystem services and protection importance; and (iv) the project will 
contribute to the development of a citywide solid waste management road map, with defined 
short-, medium- and long-term targets, and introducing the concept of 3R (reduce, reuse, 
recycle). 
 
6. Public Consultation and Grievance Redress Mechanism 
 
24. Meaningful consultation for all project components has been conducted during feasibility 
study and domestic environmental impact assessment in accordance with the PRC Interim 
Guideline on Public Consultation in EIA (2006) and ADB’s Safeguard Policy Statement (2009). 
Key stakeholders have been consulted throughout the national EIA process. Several rounds of 
consultations, including web-posting of an abridged version of the draft domestic EIS, 
questionnaire surveys, neighbourhood meetings, site visits and formal and informal discussions 
with local stakeholders were carried out. The stakeholder comments and suggestions have 
been incorporated into the domestic EIA and this consolidated IEE.  
 
25. A public consultation and communication plan has been defined in the environmental 
management plan. Affected people will be consulted and informed through site visits and 
informal interviews by the APMO (through the EMG), with support of the LIC. Public meetings 
will be organized by the APMO prior to mid-term mission to present and discuss EMP 
implementation progress, solicit community opinions and concerns, and agree on required 
corrective actions. The LIC will, prior to project completion report, organize surveys in the 
project affected areas to assess community satisfaction with project implementation, project 
outputs, and EMP implementation performance. The results will be documented in the project 
completion report (PCR).  
 
26. The project’s environmental information will be disclosed as follows: (i) the project IEE is 
disclosed at www.adb.org; (ii) the Chinese EIS is disclosed on the website of the XUAR 
Environment Protection Department; and (iii) the annual environment monitoring reports will be 
disclosed at www.adb.org and on the website of the AMG. 
 
27. A grievance redress mechanism (GRM) has been established to prevent and address 
community concerns, reduce risks, and assist the project to maximize environmental and social 
benefits. A grievance officer has been appointed in the APMO since the start of the PPTA. 
Training on the GRM will be provided by the loan implementation consultants to the APMO and 
contractors.  

http://www.adb.org/
http://www.adb.org/
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7. Conclusion 
 
28. A comprehensive analysis of the feasibilities of the seven engineering subcomponents 
has been undertaken. The engineering designs are suitable for local circumstances, topography 
and climate (arid desert conditions with long, harsh winters), consistent with strategic and sector 
priorities, and PRC design guidelines and local regulations. The demand projections for the 
urban infrastructure services were assessed to be appropriate. Design options were compared 
and appropriate technologies and alternatives with least costs and least environmental and 
social impacts were selected. The design of the Akesu-Duolang wetlands rehabilitation 
component has incorporated the international and national good practice, and taken into 
account local climatic and hydrological conditions. Although adverse environmental impacts are 
anticipated during the construction and operation of the project, mitigation measures set out in 
the environmental management plan and closely scrutinized following the environmental 
monitoring plan are expected to mitigate these potential impacts to acceptable levels given the 
substantial socioeconomic and environmental benefits predicted to result from improvements in 
urban infrastructure services (i.e., road network, water supply and wastewater network, central 
heating network, solid waste management, public green space) and enhancements to wetland 
ecosystem services. Category B for environment is confirmed. No further surveys or studies are 
required as long as there are no major changes in the type and location of project facilities and 
activities proposed. The project is feasible from an environment safeguard point of view. 
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B. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK 
 
1. Legal Framework 
 
29. The environmental management system in the PRC consists of a well-defined hierarchy 
of regulatory, administrative and technical institutions. At the national level, the People’s 
Congress has the authority to proclaim national environmental laws; the State Council 
promulgate the national environmental regulations; and the Ministry of Environmental Protection 
(MEP) issue the environmental guidelines. The provincial and local governments can also issue 
provincial and local environmental regulations and guidelines in accordance with the national 
ones. In addition, the local ordinances, national and local environmental standards and national 
and local five-year environmental protection plans form an important part of the legal framework.  
 
30. The major laws that established the PRC legal and administrative framework for 
environmental and natural resource management include, among others, the Environmental 
Protection Law (proclaimed in 1989 and amended in 2014), Environmental Impact Assessment 
Law (2003), Water Law (2002), Water Pollution Prevention and Control Law (2008), Air Pollution 
Prevention and Control Law (2000), Solid Waste Pollution Prevention and Control Law (2005), 
Water and Soil Erosion Control Law (2010), Cleaner Production Promotion Law (2012), Law of 
Protection of Wild Fauna (2009), Flood Prevention Law (2009), Fishery Law (2004) and Forest 
Law (1998), Land Administration Law (2004), Highway Law (2004), Road Transport Safety Law 
(2012), Energy Conservation Law (2007), Urban and Rural Planning Law (2008) and Labour 
Law (2007). The major regulations pertaining to environmental impact assessment of this 
project entail the Regulation on Environmental Protection of Construction Projects (1998), 
Regulation on EIA of Plans and Programs (2009), and Regulation on Protection of Terrestrial 
Wild Fauna (1992). 
 
31. The implementation of the laws and regulations is supported by a series of management 
and technical guidelines. The major management and technical guidelines applicable to this 
project are provided below.  
 

Table 1: Applicable National Environmental Guidelines 
Guideline Code/Year 

Guideline on Jurisdictional Authorities for Approval of EIAs of Construction Projects 2009 
Guideline on EIA Classification of Construction Projects 2008 
Guideline on Environmental Information Disclosure (Trial) 2007 
Interim Guideline on Public Participation in EIA 2006 
Technical Guideline on EIA: General  
Technical Guideline on EIA: Surface Water HJ/T 2.1-1993 
Technical Guideline on EIA: Ground Water HJ610-2011 
Technical Guideline on EIA: Atmospheric Environment HJ 2.2-2008 
Technical Guideline on EIA: Acoustic Environment HJ 2.4-2009 
Technical Guideline on EIA: Ecological Impact HJ19-2011 

 
32. The environmental standard system that supports the implementation of the 
environmental protection laws and regulations in the PRC can be classified into two categories 
by function –– pollutant emission / discharge standards and ambient environmental quality 
standards. The pollutant emission/discharge standards and the ambient environmental 
standards applicable to this project are provided below. 
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Table 2: Applicable National Environmental Standards 

Standard Code 
Comprehensive Standard on Wastewater Discharges GB 8978-1996 
Comprehensive Standard on Emission of Air Pollutants GB 16297-1996 
Standard on Pollutant Discharges from Municipal Wastewater Treatment Plants GB 18918-2002 
Limits and Measurement Methods for Exhaust Pollutants from Diesel Engines of Non-Road Mobile 
Machinery (I, II) 

GB 20891-2007 

Noise Limit for Construction Sites GB 12532-1990 
Noise Limit for Industrial Enterprises GB 12348-2008 
Ambient Air Quality Standard GB 3095-2012 
Surface Water Quality Standard GB 3838-2002 
Ambient Acoustic Quality Standard GB 3096-2008 
Domestic Drinking Water Quality Standard GB5749-2006 
Integrated Wastewater Discharge Standard GB8978-1996 
Soil Quality Standard GB15618-1995 
Groundwater Quality Standard GB/T14848-1993 
Control Standards for Pollutants in Sludge for Agricultural Use GB4284-1984 
Pollution Control Standard for MSW Landfills GB16889-2008 
PRC specification of Domestic MSW Sanitation Landfill CJJ17-2004 

 
33. In 2011, the State Council released the Directive on Strengthening Environmental 
Protection Works. The policy directive called for strengthening of: (i) the implementation of the 
EIA system; (ii) the total amounts control of major pollutants; (iii) regulatory enforcement; and (iv) 
environmental risk prevention and emergency response. In line with the basic national policy of 
building a resource-efficient and environment-friendly society, the national 12th five-year plan 
(FYP) for environmental protection established a series of environmental protection targets, 
including reducing COD and NH3-N discharge by 8% and 10% by 2015 respectively against the 
2010 levels, and SO2 and NO emissions by 8% and 10% respectively, reducing the percentage 
of state-monitored sections with water quality at Class V and worse by 2.7%, increasing the 
percentage of state-monitored sections with water quality reaching Class III and better by 5% 
and raising the percentage of prefecture-level cities with air quality reaching Class II and better 
by 8%. The 12th FYP for environmental protection also called for increasing the effort on 
construction of sewerage networks and wastewater treatment capabilities.  
 
34. The following are the environmental ordinances and guidelines of the Xinjiang Uygur 
Autonomous Region (XUAR) that are applicable to this project. 
 

Table 3: XUAR Ordinances and Guidelines 
Official Document Source Date 

Ordinance on Environmental Protection  32nd Meeting of 11th Session of XUAR People’s Congress 2012-02-01 
Ordinance on Wild Fauna Protection 26th Meeting of 10th Session of XUAR People’s Congress 2006-12-01 
Ordinance on Management of River Channels 22nd Meeting of 8th Session of XUAR People’s Congress 1996-07-26 
Notice on Key Soil Erosion Prevention Areas, 
Key Rehabilitation Areas and Key Zones 

XUAR People’s Government 
2000-10-31 

List of Key Protected Wild Fauna Species 
(Batch 1) 

XZBF [2007] 175 
2007-08-01 

Water Environment Function Zones XUAR People’s Government 2004-12 
Ecological Zones XUAR People’s Government 2005-07-14 
Primary Function Zoning Plan 9th Meeting of 11th Session of XUAR People’s Congress 2010-01-01 
Management Guidelines on Public 
Participation in EIA 

XHPF (2013) 488 
2013-10-23 
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2.  International Agreements 
 
35. The PRC is signatory to a number of international agreements, including all major 
international agreements dealing with biodiversity and wetland protection, Climate Change etc. 
Those with direct and indirect implications for the project are listed in Table 4. 
 

Table 4: Applicable International Agreements 

No. Agreement Year Purpose (relevance to project) 

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

1975 
Preventing the progressive encroachment on and loss of 
wetlands for now and the future 

2 Convention on Biological Diversity 1993 Conservation and sustainable use of biodiversity  

3 
United Nations Framework Convention on 
Climate Change 

1994 
Achieving stabilization of greenhouse gas concentrations in 
the atmosphere (the project involves low carbon district 
heating for energy saving and GHG emission reduction)  

4 
Kyoto Protocol to the United Nations Framework 
Convention on Climate Change 

2005 
Further reduction of greenhouse gas emissions (same as 
above) 

5 
Montreal Protocol on Substances That Deplete 
the Ozone Layer 

1989 Protection of the ozone layer (same as above) 

6 
United Nations Convention to Combat 
Desertification in Those Countries Experiencing 
Serious Drought and/or Desertification 

1996 
Fighting against desertification and mitigating the effects of 
drought 

 
2.  Wetland Policy and Legislation in the PRC 
 
36. The central government and local governments at all levels have attached great 
importance to wetland conservation, and have promulgated sequentially a series of policies and 
legislations concerning wetlands conservation since the PRC joined the Ramsar Convention in 
1992. This policy and legislation provides a strong safeguard for wetland conservation in the 
PRC: 
 

 In 2000, the China Wetlands Conservation Action Plan issued by 17 ministries and 
commissions of the State Council; 

 In September 2003, the State Council approved the National Wetlands Conservation 
Program Plan (2002-2030); 

 In June 2006, the General office of the State Council issued the Circular on Enhancing 
Wetlands Conservation and Management, in which wetlands conservation was required 
to be considered in the daily agenda of governmental work; 

 Since 2003, 14 provinces and autonomous regions have promulgated ordinances of 
wetlands conservation; 

 Since 2005, China has been elected as the standing committee member of the Ramsar 
Convention; 

 In 2008, the Construction Standard of National Wetland Parks and the Standard for 
Assessing National Wetland Parks were issued; 

 In 2010, the Regulation on National Wetland Park Management, the Guideline for the 
Master Plan of National Wetland Park and the Regulations on Reviewing Pilot National 
Wetland Parks were issued; 

 In 2010, the official logo for National Wetland Parks was designed, and the Provisional 
Regulation on the Use of the Logo for National Wetland Parks was developed.   
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37. The Decision on Accelerating the Reform and Development of Hydrology issued by the 
CPC Central Committee and the State Council pointed out: to protect water and soil 
conservation and hydrological ecology; to enhance the conservation of the key nature reserves, 
the water conservation zones, and the headwater zones for rivers and wetlands.  This decision 
has provided a policy guide for the comprehensive management of water resources.  
 
38. Number 1 official document by the CPC Central Committee in 2009 and the 18th CPC’s 
National Congress in 2012 clearly state that the ecological compensation for wetlands 
conservation should be initiated. 
 
4.  Applicable ADB Policies and World Bank’s EHS 
 
39. ADB’s Safeguard Policy Statement (SPS, 2009) provides the basis for the project IEE. 
All projects funded by ADB must comply with the SPS. The purpose of the SPS 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 line with applicable 
regulatory requirements, and are not likely to cause significant environment, health, or safety 
hazards. 
 
40. The PRC domestic EIS is prepared initially for the PRC approval processes, which is 
required to adopt PRC standards for the quality of water, air, and noise, etc. ADB’s SPS 
promotes good international practice as reflected in internationally recognized standards such 
as the World Bank Group’s Environmental, Health and Safety (EHS) Guidelines.4 The principles 
of the EHS Guidelines are adopted by the ADB’s SPS. 
 
41. Compared with PRC EIA requirements, the SPS requires a number of additional 
considerations, including (i) project level GRM including documentation in the EMP; (ii) 
assessment of direct, indirect, induced and cumulative impacts; (iii) due diligence of project 
associated facilities, such as the CHP Plant, the Water Supply Plants (WSPs) and Wastewater 
Treatment Plant (WWTP); (iv) protection of physical cultural resources if any; (v) climate change 
mitigation and adaptation; (vi) occupational and community health and safety requirements 
(including emergency preparedness and response). These requirements, which are usually 
weak in PRC EISs, have been included in the domestic EIS to the EIA institute’s best 
knowledge and capacity. This project IEE complies with SPS requirements. 
 
42. The assessment areas for air, noise, surface and groundwater and ecological impacts 
are defined by the technical guidelines for environmental impact assessment in the PRC, based 
on the environmental sensitivity of the project areas and vicinity as well as the nature of the 
project and its components. The domestic EIS followed these guidelines in defining the 
assessment scopes. The relevant assessment standards, including PRC standards and EHS 
Guidelines, are identified in the following sections. 
 
43. Ambient Air Quality. Assessment of ambient air quality was in accordance with 
Ambient Air Quality Standard GB3039-2012 Grade II (which will take effect in Jan. 2016 and 

                                                
 
 
4  World Ba k Group E iro e tal, Health, a d “afety Guideli es , April 0, 2007, Washi gto , U“A. 

http://www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines 
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which is compatible with guideline values recommended in the IFC EHS Guidelines). The 
specific standard values are shown in Table 5.  
 

Table 5: Ambient Air Quality Grade II Standard (mg/m3) 
Pollutant Time GB3095-2012 (Grad II) EHS 

SO2 

Annual average 0.06 n/a 

Daily average 0.15 
0.125-0.05 

(0.02 guideline) 

Hourly average 0.50 n/a 

PM10 

Annual average 0.07 
0.07-0.03 

(0.02 guideline) 

Daily average 0.15 
0.075-0.15 

(0.05 guideline) 

NO2 

Annual average 0.04 0.04 guideline 

Daily average 0.08 n/a 

Hourly average 0.2 0.20 guideline 

CO 
Daily average 4.0 n/a 

Hourly average 10.0 n/a 

Source: the domestic EISs 

 
44. Fugitive emission of particulate matter (such as dust from construction sites) is 
regulated under PRC‘s Air Pollutant Integrated Emission Standard (GB 16297-1996), which sets 
120 mg/m3 as the maximum allowable emission concentration and ≤ 1.0 mg/m3 as the 
concentration limit at the boundary of construction sites, with no specification on the particular 
matter‘s particle diameter. There is no equivalent standard recommended in the EHS 
guidelines. 
 
45. Acoustic Environment Quality. In accordance with the PRC Acoustic Environmental 
Quality Standard (GB3096-2008), constructed new roads are classified as Class 4a or Class II. 
Sensitive areas such as schools, hospitals, nursing homes and other noise sensitive spots are 
evaluated in accordance with Acoustic Environmental Quality Standard (GB3096-2008) Grade II 
standards according to the environmental function zoning identified by the local EPBs. The 
applicable environmental noise standard values and the applicable areas are shown in Table 6. 
EHS guideline values are provided. 
 

Table 6: Acoustic Quality Standards (dB (A)) 

Standard 
Category 

Applicable Area 
PRC EHS5 

Day Night Day Night 

II 
Outdoor of schools, hospitals (nursing homes, homes for the elderly), 
and areas beyond 50 m distance from edge of roads. Suburb area along 
the roads and Kalangguer River 

60 50 55 45 

4a Area within 50 m distance from edge of roads 70 55 n/a n/a 

 

                                                
 
 
5
 IFC and World Bank Group. 2007. Environment, health and safety guidelines.  
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46. Noise Limits for Construction Sites. Construction activities must be in accordance 
with “Noise Limits for Construction Site” standard (GB12523-90), see Table 7. 
 

Table 7: Noise Limits for Construction Sites Standard (dB(A)) 
Noise limits 

Daytime Night 

70 55 

 
47. Water Quality. For surface water quality assessment, the determining standard will be 
Surface Water Ambient Quality Standard (GB3838-2002). It defines five water quality categories 
for different environmental functions. Category I is the best, suitable for head waters and 
National Nature Reserves. Assessment of surface water quality focused mainly on the Duolang 
wetlands rehabilitation, of which the applicable standard is Grade II of Surface Water 
Environment Quality Standard (GB3838-2002). There is no EHS guideline or target for water 
quality in this context. See the standard values in Table 8.  
 

Table 8: Surface Water Quality Standards (mg/L, pH excluded) 
Parameter pH CODMn BOD5 CODcr TP TN NH3-N Petroleum 

Grade II Standard 6~9 ≤4 ≤3 ≤15 ≤0.1 ≤0.5 ≤0.5 ≤0.05 

Grade III Standard 6~9 ≤6 ≤4 ≤20 ≤0.2 ≤1.0 ≤1.0 ≤0.05 

Grade IV Standard 6~9 ≤10 ≤6 ≤30 ≤0.3 ≤1.5 ≤1.5 ≤0.5 

Key: BOD5= 5 days biochemical oxygen demand, CODcr = chemical oxygen demand, CODMn = permanganate 
index, NH3-N=ammonia nitrogen; TN = total nitrogen; TP = Total Phosphorus 

 
48. Groundwater Quality. The Category III standard of Groundwater Quality Standard 
(GB/T14848-93) is applicable for the project region (Table 9). There is no EHS guideline or 
target for groundwater quality in this context. 
 

Table 9: Groundwater ambient quality standard for Category III (unit: mg/L, pH is dimensionless) 
No. Item Category III No. Item Category III 
1 pH 6.5-8.5 15 Nitrate≤ 20 
2 Total Hardness ≤ 450 16 Nitrite≤ 0.02 
3 KMnO4 Index≤ 3.0 17 NH4≤ 0.2 
4 Sulfate≤ 250 18 Fluoride≤ 0.05 
5 Chloride≤ 250 19 Hg≤ 0.001 
6 Fe 0.3 20 Se≤ 0.01 
7 Mn 0.1 21 As≤ 0.05 
8 Cu 1.0 22 Cd≤ 0.01 
9 Zn 1.0 23 Cr6+≤ 0.05 

10 Mo 0.1 24 Fecal coliform (a/L) ≤ 3.0 
11 Co 0.05    
12 Volatile Phenol 0.002    
13 Anionic surfactant≤ 0.3    

 
49. Wastewater Discharge. Discharge of wastewater from construction sites is regulated 
under PRC‘s Integrated Wastewater Discharge Standard (GB 8978-1996), which is 
internationally recognized as defined in the EHS Guidelines of the IFC. Class I standards apply 
to discharges into Category III water bodies under GB 3838-2002. Class II standards apply to 
discharges into Categories IV and V water bodies. Class III standards apply to discharges into 
municipal sewers going to a municipal WWTP with secondary treatment. The local EPB 

app:lj:%E6%80%BB%E6%B0%AE?ljtype=blng&ljblngcont=0&ljtran=total%20nitrogen
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confirmed that the wastewater discharged from construction sites should be in accordance with 
“Integrated Wastewater Discharge Standard” (GB8978-1996). Specific standard values are 
shown in Table 10. 
 

Table 10: Wastewater discharge standards for construction sites and dredged sediment disposal sites (GB 
8978-1996) 

Parameter  Class I Class II Class III 

(for discharging into 
Category III water body) 

(for discharging into Categories IV 
and V water body) 

(for discharging into 
municipal sewer) 

pH  6 ~ 9 6 ~ 9 6 ~ 9 

SS mg/L 70 150 400 

BOD5 mg/L 20 30 300 

COD mg/L 100 150 500 

TPH mg/L 5 10 20 

Volatile phenol mg/L 0.5 0.5 2.0 

NH3-N mg/L 15 25 --- 

PO42- (as P) mg/L 0.5 1.0 --- 

LAS (= anionic 
surfactant) mg/L 

5.0 10 20 

Source: Wastewater Discharge Standard (GB 8978-1996) 

 
5. Institutional Framework for Environment Impact Assessment 
 
50. In the PRC, the enforcement of environmental laws and regulations rests with the 
environmental protection authorities within each level of government. At the national level, the 
Ministry of Environmental Protection is the regulatory, enforcement and supervision authority. 
Each province has an environmental protection department (EPD). The environmental 
management authority at the municipal and county level is the environmental protection bureau 
(EPB). These authorities are supported by environmental monitoring centers and environmental 
protection research institutes. 
 
51. There is a well-developed environmental monitoring network across the country. There 
is an environmental monitoring center each at the national, provincial/regional and municipal 
level. The national and provincial/regional environmental monitoring centers are responsible for, 
among other things, setting up and supervising the implementation of environmental monitoring 
standards and protocols, and compiling and publishing environmental quality statistics at the 
national and provincial level respectively. The regular monitoring of ambient environmental 
quality and the compliance monitoring of pollution sources rest with the municipal (prefecture) 
and county (or county-status city) environmental monitoring center/station. Moreover, five 
regional environmental inspection and supervision centers were set up across the country in 
2008, with the responsibility to oversee environmental law enforcement, investigate serious 
pollution cases, and mediate cross-regional environmental disputes.  
 
6. Approval Authorities and EIA Institute 
 
52. Article 16 of the PRC EIA Law (2003) stipulates that an Environmental Impact Statement 
(EIS) 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 MEP released the Guideline on EIA Classification for Construction 
Projects, which came into effect on 1 October 2008. According to this guideline, a project is 
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classified into one of the following three categories. The EIS and TEIAR under PRC EIA 
regulations are similar to the consolidated EIA and IEE, respectively, under the ADB Safeguard 
Policy Statement (2009). Under PRC EIA Law (2003), public consultations are not required for 
TEIARs and EIRFs. 
 

i) Category A: Projects with potentially significant adverse environmental impact, 
an Environmental Impact Statement (EIS) is required. 

ii) Category B: Projects with adverse environmental impacts which are of lesser 
degree and/or significance than those of Category A; a Tabular Environmental 
Impact Assessment Report (TEIAR) is required. 

iii) Category C: Projects unlikely to have adverse environmental impact; an 
Environmental Impact Registration Form (EIRF) is required. 

 
53. The 2008 Guideline of Environmental Protection Categories of Construction Projects 
provides detailed classifications of EIAs into 23 general categories and further into 198 
subcategories, on the basis of nature and scale of project and the environmental sensitivity of 
the project site. According to the guideline, the proposed urban road network belongs to the 
general category of “urban transport facilities” and the subcategory of “roads” for which an EIS 
is required. Therefore an EIS is required for the overall project under the domestic regulatory 
requirements. 
 
54. In 2002, the State Environmental Protection Administration (SEPA, now the Ministry of 
Environmental Protection or MEP) proclaimed a ministerial guideline that provides for 
jurisdictional division of responsibilities for the review and approval of EIA reports. The guideline 
was amended in 2004 and 2009. According to the 2009 amended guideline, the review and 
approval of EIAs for construction projects requiring the approval, authorization or registration by 
authority under or granted by the State Council, or trans-provincial construction projects rests 
with the MEP6. Other types of construction projects are approved by the provincial or municipal 
environmental protection authorities in a similar fashion. 
 
55. In 2004, the Ministry of Personnel (now Ministry of Human Resources and Social 
Security) and SEPA (now MEP) issued a joint interim guideline on professional qualification of 
the EIA engineer7. The PRC also has a qualification system for entities that prepare EIA reports8. 
The 2005 guideline requires that an EIA institute can conduct EIAs only after it has been 
certified by the MEP by passing several qualification criteria9.  
 
56. For this project, the EIS review and approval authority is the XUAR environmental 
protection department. The EIA institute is the Xinjiang Uygur Autonomous Region 
Environmental Protection Technology Consulting Center (XJEPCC). Established in 1985, 
JEPCC has a class A EIA certificate accredited by the MEP) and a class B environmental 
engineering design certificate accredited by the Ministry of Housing and Urban Development 
                                                
 
 
6
 Guideline on Jurisdictional Authorities for Approval of EIAs for Construction Projects, Ministry of Environmental Protection, 

Ministerial Order No. 5, 16 January 2009. 
7
 Interim Guideline on Professional Qualification of the EIA Engineer. Ministry of Personnel Document [2004] No. 13), 2004. 

8
  Management Guideline on Qualification of EIA Institutes. State Environmental Protection Administration, Ministerial Order 

No. 26, 2005. 
9
  An EIA institute with the Class A certificate can undertake all EIAs, whereas an EIA with the Class B certificate can undertake 

such EIAs that require review and approval at the provincial level or below. 
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(MoHURD). XJEPCC has undertaken several hundreds of EIA studies in the autonomous 
region that cover all sectors and subsectors of the proposed project. It meets the national EIA 
certification requirement for undertaking the EIA study for the proposed project. The Project 
Preparatory Technical Assistance (PPTA) consultants assisted the finalization of the domestic 
EIS and the domestic feasibility study report (FSR). 
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C. DESCRIPTION OF THE PROJECT 
 
1. Project Setting and Rationale 
 
57. Located in the northwest of the PRC, XUAR is a remote border area linking PRC to 
Central Asia. It covers almost one-sixth of the total area of the country but only about 1.6% of 
the country’s total population. XUAR has a large ethnic minority population, with the Uygur 
accounting for 45.73% and other ethnic minority groups for 14.77%. Despite rapid development 
in recent years, XUAR remains one of the poorest regions in the PRC, with the average per-
capita GDP in 2013 of $6,174.10 XUAR is one of the less-developed western regions targeted by 
the PRC's national preferential policies under the National Strategy for Development of the 
West.11 The regional capital, Urumqi, and the populated urban centers in the northern part of the 
region are the main industrial hubs. ADB is currently involved in five ongoing urban 
development projects in northern XUAR.12 Compared to northern areas, southern XUAR is 
poorer and receives fewer investment opportunities. 
 
58. The project is located in Akesu prefecture, in the southern part of Tianshan Mountains 
and northern edge of the Tarim River Basin with Bayinguolerng Mongol Autonomous Prefecture 
in the east, Hetian in the south, Kashgar region in the west and Tainshan in the north, and 
borders on Yili Kazak Autonomous Prefecture, Kazakhstan and Kyrgyzstan in the northwest. Its 
total land area is 1.82 million ha, dominated by alluvial plains and deserts (95.4% of land mass) 
and mountains (4.6%). The climate is continental dry climate, with low precipitation, high 
evaporation, and a long frost-free period. The prefectural jurisdiction includes 1 city, 8 counties, 
84 townships and 56 forestry farms. The city is home to 36 ethnic minority groups with a total 
population of approximately 2.4 million (excluding Alar) in 2012, of which 78.4% are Uighur and 
20.2% are Han. 
 
59. The city was originally established as a desert oasis town on the historic Silk Road trade 
route, and is now the capital of Akesu prefecture. The average per-capita GDP of Akesu city in 
2013 was only $3,974 or 64.4% of that for the XUAR as a whole. As the economic and cultural 
center for Akesu prefecture, Akesu city has expanded rapidly, with its urban population growing 
from 422,470 in 2005 to 509,200 in 2013, reaching an urbanization rate of 61.2%, and the built-
up area expanding from 27 km2 in 2005 to 46.5 km2 in 2013. The urbanization rate is expected 
to surpass 64% by 2015.13 Though the burgeoning city benefits from a good economic outlook, 
inadequate infrastructure investment in existing areas is restraining the city’s potential growth 
and sustainability.  
                                                
 
 
10

  2013 statistical bulletins of socioeconomic development, PRC and XUAR. 
11

 In 2011, the per capita disposable income of urban households in Xinjiang was CNY15,514 ($2,463), which was the second 

lowest among all of PRC and provincial-level administrative units. 
12

 ADB. 2008. Report a d Re o e datio  of the Preside t to the Board of Dire tors: Proposed Loa  to the People’s Repu li  of 
China for the Xinjiang Municipal Infrastructure and Environmental Improvement Project. Manila; ADB. 2009. Report and 

Recommendation of the President to the Board of Dire tors: Proposed Loa  to the People’s Repu li  of Chi a for the Xi jia g 
Urban Transport and Environmental Improvement Project. Manila; ADB. 2011. Report and Recommendation of the President 

to the Board of Directors: Proposed Loan to the People’s Repu li  of Chi a for the Xi jia g Altay Ur a  I frastru ture a d 
Environment Improvement Project. Manila; ADB. 2013. Report and Recommendation of the President to the Board of 

Dire tors: Proposed Loa  to the People’s Repu li  of Chi a for the Xi jiang Integrated Urban Development Project. Manila. In 

addition, the Xinjiang Tacheng Border Cities and Counties Development Project (Project No. 46063-002) is under active 

preparation. 
13

 Compiled from various AMG sources, including statistical bulletins, government annual reports, urban master plan, etc. 
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60. From a water resource perspective, Akesu’s urbanization rate is sustainable. According 
to Zhang and Li (2008), the carrying capacity of Akesu’s available water resources is 2.9 million 
people.14 The calculation of the carrying capacity took consideration all supplies and demands. 
The total population for Akesu prefecture is approximately 2.4 million. The population growth 
rate is approximately 11.8 per 1,000. Assuming: (a) the population growth would continue at the 
present rate; and (b) no water conservation measures would be taken, the water resources 
would be able to support population growth for more than 160 years. There is considerable 
room for water savings from agricultural, industrial and household uses, and thus the water 
resource can sustain the urbanization rate. 
 

 
Figure 1: Location of Akesu in the PRC 

 
61. Currently in the project areas, access to water, sanitation and heating is low and 
variable. The percentage of households with connection to piped water supply account for 
52.6%, the percentage of households with sewerage connections account for 8.0%, the 
percentage of households with access to central heating account for 12.7%, and the percentage 
of households with access to solid waste collection by the environment sanitation bureau 
account for 16.7%. Additionally, the quality of life for urban residents is adversely affected by 
inadequate access to public green spaces. The National Akesu Duolang Wetland Park begins 
north of the city, at the Akesu Duolang wetlands. The wetlands provide important ecosystem 
services, including sediment and nutrient removal, biodiversity habitats, and, to a limited extent, 
recreation and tourism. The wetlands provide a critical link for migratory birds in the central 
Asian flyway. Rehabilitation and protection of these wetlands is urgently needed as part of the 
National Wetland Park. It will provide a demonstration of wise wetland use as promoted by the 
Ramsar Convention; and, in part, help to meet Akesu’s obligations as part of the Tarim River 
Basin management.  

                                                
 
 
14

 Zhang, Lin and Li Lin. 2008. An analysis of the population carrying capacity of Akesu’s water resources. Water 
Conservancy S&T and Economy, 14:4 (283-284) 
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62. The project will support: (i) urban road network improvement; (ii) expansion of public and 
green spaces; (iii) water supply service improvement; (iv) sewerage service improvement; (v) 
district heating service improvement; (vi) solid waste coverage expansion; and vii) wetland 
rehabilitation. Thus, the project interventions will contribute to poverty reduction by improving 
access for urban, rural, and peri-urban residents, including the poor, to municipal services and 
urban environment.  
 
63. Strategic fit.  The project will contribute to balanced regional development in the PRC, 
as well as environment- friendly and resource-efficient urban development, thereby supporting 
the PRC’s Twelfth Five-Year Plan (2011–2015). By helping foster inclusive growth and promote 
environmental sustainability, the project aligns with ADB’s PRC country partnership strategy for 
2011–201515, which supports the government’s strategic goal of building a harmonious society. 
The project will remove infrastructure constraints, address environmental concerns, promote 
sustainable economic growth, and support policy and institutional reforms in Akesu. The project 
supports environmentally sustainable and socially inclusive economic growth, which is a key 
priority of ADB’s Strategy 2020. 16  It also conforms to (i) ADB’s water operational plan 17 
particularly in terms of the green and competitive cities agenda, as the project encourages water 
and wastewater management, and wetland and biodiversity protection, and (ii) ADB’s urban 
operational plan, 18  which fosters competitive, green, and inclusive cities, by promoting 
connectivity, road safety, waste management, urban sanitation, revitalization of ethnic minority 
concentrated communities, and wetland ecosystem health.  
 
64. Special features. The project has the following special features: (i) it will pilot the 
concept of “living streets” in selected residential alleyways in low-income, ethnic minority 
communities of Akesu, whereby suitable community streets will be designed as a social and 
shared space where people can meet and where children can play safely, aiming to reduce both 
the speed and dominance of motorized transport; (ii) the design of the urban transport will take 
into account road safety, non-motorized transport, and integration of public transport system. A 
non-motorized transport management plan will be developed, and traffic safety awareness 
campaigns with schools, driver associations, and communities will be supported to enhance 
safety awareness; and (iii) the wetland rehabilitation component will strengthen existing wetland 
functions which have been identified and quantified through an ecosystem services valuation. 
The project will support the establishment of a wetland management and monitoring system, 
including an education and research center to inform the public on the wetland’s ecosystem 
services and protection importance; and (iv) the project will contribute to the development of a 
citywide solid waste management road map, with defined short-, medium- and long-term 
targets, and introducing the concept of 3R (reduce, reuse, recycle). 

 
 
 

                                                
 
 
15

 ADB. 2012. Country Partnership Strategy: People’s Repu li  of Chi a, -2015. Manila, Philippines. 
16

 ADB. 2008. Strategy 2020: The Long Term Strategic Framework of the Asian Development bank, 2008-2020. Manila, 

Philippines. 
17

 ADB. 2012. Water Operational Plan. Manila, Philippines. 
18

 ADB. 2012. Urban Operational Plan. Manila, Philippines. 

http://en.wikipedia.org/wiki/Social_space
http://en.wikipedia.org/wiki/Social_space
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2. Impact, Outcome and Outputs 
 
65. The expected project impact is environmentally sustainable and socially inclusive 
urbanization in Akesu city. The intended project outcome is improved urban infrastructures and 
services and environmental quality in the city. The project will take an integrated approach to 
urban development where the inadequate and outdated urban infrastructure services and 
degraded ecosystems have constrained the opportunities for the city to develop in an 
environmentally sustainable and socially inclusive manner. The project interventions are 
expected to produce three primary outputs: 
 
66. Output 1: Improved Urban Infrastructure Services. Output 1 is composed of six 
components: (i) 75.0-km of urban roads upgraded and newly constructed, including upgrading 
of 19 roads with a total length of 31.0-km, upgrading of lanes in four peri-urban communities 
with a total length of 43.0-km, construction of 1 underpass with a total length of 127-m, 
construction of 2 new roads with a total length of 1.1-km, construction of two new bridges, and 
construction / upgrading of associated traffic signals, street lights, utility pipelines and 
landscaping; (ii) 6 public parks upgraded, with 9.7 ha of green space and the construction of a 
64-ha nursery; (iii) 38.0-km of urban water supply pipes constructed; (iv) 78.0-km of urban 
sewers constructed; (v) 43.7-km of central heating pipelines and 28 heat exchange stations 
constructed; and (vi) street cleaning and waste collection and transportation equipment and 
vehicles procured and one waste transfer station (600 tons per day) constructed. 
 
67. Output 2: Akesu-Duolang wetland rehabilitation. Interventions toward this output are 
located within the ecological conservation and restoration zone of the Akesu-Duolang River 
National Wetland Park. The area of wetlands proposed for inclusion in the project is an 
important habitat for birds and other wildlife as well as a source for agricultural products and 
Akesu’s water supply. The area has suffered from extensive and unregulated agricultural 
development in the past and is now becoming increasingly degraded so that its functions are 
being threatened. If ignored, the functions and ecosystem services of the wetlands will 
deteriorate further and may well present a threat to the city’s water supply. Output 2 includes (i) 
rehabilitation of 95.7-ha of degraded wetland; (ii) establishing 4.3-ha of wetland forest shelter 
belts; (iii) constructing wetland protection infrastructure, including management station and 
patrol roads; (iv) improving wildlife protection through a wetland and biodiversity research 
laboratory, monitoring sites and monitoring equipment, and the establishment of a wildlife 
rescue and disease control center; and (v) establishing wetland public education facilities. 

 
68. Output 3: Project Management and Capacity Building. Output 3 will build the 
capacity of key local project partners for the successful implementation and operation of project 
facilities. This will cover expert support in (i) project performance management system; (ii) 
tendering, procurement, contract management and financial management; (iii) construction 
supervision; (v) stakeholder consultations; (v) environmental and social safeguards; (vi) regular 
monitoring, evaluation and reporting. The most significant areas of technical assistance include 
capacity building in (i) living streets concept including trainings, public consultations, and two 
pilots; (ii) non-motorized traffic including preparation of a city-wide non-motorized transport plan, 
and the amendment of the traffic safety awareness plan; (iii) integrated solid waste 
management including support to the development of a citywide solid waste management plan; 
(iv) wetland management including guidance on preparing and implementing a detailed 
management plan for the Akesu-Duolang wetlands (including biodiversity monitoring plan, water 
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source protection plan, sediment dredging and disposal plan, public awareness and public 
participation plan for biodiversity protection, and biodiversity monitoring plan). 
 
3. Output 1 - Improved Urban Infrastructure Services 
 
69. The Output consists of six engineering subcomponents are described as follows. 
 

3.1 Urban Road Network Upgrading 
 
70. It will include construction and reconstruction of urban roads with a total length of 75.0-
km, including 2 new roads (total length of 1.1-km), reconstruction 19-roads (total length of 31.0-
km), and rehabilitation of community lanes (43-km). Construction content includes road 
engineering, affiliated underground pipeline and traffic engineering, three bridges and one 
pedestrian underpass (Table 11). The location of project roads is shown in Figure 2. 
 

Table 11: Scope of Urban Road Network Subcomponent 
Scope of Road Subprojects 

No. Road Name Road Class Length (m) Width (m) 
1. New Road Construction 

   1 Fuqi Road Secondary 736 30.0 
2 Minzhu Road Collector19 337 24.0 

 
Subtotal 

 
1,073 

 
2. Road Rehabilitation 

  
1 Tanan Road Arterial           1,604  80 
2 Yingbin Road Arterial           2,323  84 
3 Jiefang Central Road Arterial           2,334  50 
4 Jiaotong Road Arterial           1,582  41.5 
5 Zhongyuan Road Arterial           3,888  61 
6 Awen Boulevard Arterial           2,890  45 
7 Renmin Road Secondary           1,257  30 
8 South Avenue Secondary           2,300  42 
9 North Avenue Secondary           1,191  42 

10 Wangsan Street Secondary           1,086  30 
11 Nanchang Road Secondary              723  30 
12 Jiaoyu Road Secondary           1,460  32 
13 Jianshe Road Secondary           1,727  40 
14 Minzhu Road Secondary           1,352  41 
15 Huan'nan Road Secondary              406  30 
16 Wenhua Road Secondary           1,411  36 
17 Tianshan Road Secondary           1,164  30 
18 Tabei Road Secondary              786  36 
19 Yingawatidong Road Secondary           1,456  36 

 
Subtotal 

 
        31,000    

3. Construction of Laneways 
  

1 Yingbage Community Laneway 28,000 3.2 m -10m 

2 
Subdistrict Offices of Kekeya, Langan & 
Nancheng 

Laneway 15,000 4m - 6m 

 
Subtotal 

 
43,000   

                                                
 
 
19

 A low-to-moderate-capacity road which serves to move traffic from local streets to arterial roads. 
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Scope of Road Subprojects 
No. Road Name Road Class Length (m) Width (m) 

Grand Total 77,799  
4. Construction of Underpass, Bridges 

1 Hangzhou Boulevard Bridge Widen 25 12×2 
2 Fujiu Bridge (one span of 30m) New 30 26.0 
3 Fushi Bridge(one span of 30m) New 30 26.0 
4 Underpass Crossing Pedestrian                                                   New 127 5.0 

Grand Total 
 

212 
 

Source: Draft FSR, November 2014 

 
71. The upgrading of roads includes re-pavement of damaged road surfaces, separation of 
motorized and non-motorized lanes, addition of pedestrian lanes, green belts etc. In total, 
Akesu’s non-motorized road network will increase by 19.1-km. All roads, newly built or 
reconstructed, will have auxiliary facilities as part of the construction or reconstruction, including 
water supply pipes, sewerage pipes, telecommunication cables and wires, traffic signals, road 
lighting and landscaping.  
 

 
Figure 2: Urban Road Network Project Locations 

 
72. Community lanes upgrading will be undertaken in four suburban communities 
(Tuowanke, Hongguang Kumubazha, and Yingbage). The layout maps are presented in the 

New road 
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following Figure. The upgrading of the community lanes will improve community safety and 
livability. 
 

 
Tuowanke Community Hongguang Community 

 
Kumubazha Community Yingbage Community 

Figure 3: Community Lanes Upgrading in Four Low-Income Communities  
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Figure 4: Road upgrading - separation of motorized and non-motorized traffic 

 

  
Figure 5: Damaged roads to be reconstructed 

 

  
Figure 6: Community lane before (left) and potentially after (right) upgrading  

 
73. The two newly built roads (Fuqi road and Minzhu road) are connector roads that address 
important connectivity bottlenecks of the existing road network. The upgrading of existing roads 
will improve the flow of traffic and traffic safety, hence reduce travel time and vehicle 
maintenance and repair costs, and improve public safety. Sample schemes of the lane 
configuration are shown in Figure 7. The payment structures for the project roads are shown in 
Figure 8. 
 



 

- 26 - 

 
 

 
Figure 7: Selected Cross-Sectional Profiles of Project Roads 

 

 
Figure 8: Payment Structure 
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74. Bridges and underpass. The project also includes the widening of one bridge located 
in Hangzhou Avenue, and the construction of two new small bridges over urban drainage 
channels. The project will also construct an underground pedestrian passageway, located at 
intersection of the East-West Avenue and the North-South Avenue (Figure 9).  

 

 
Figure 9: Layout of Pedestrian Crossing 

 
75. Design specifications. The main design specifications and technical standards for the 
subcomponent are listed as follows: 
 

 Urban Road Design Specification (CJJ37-2012); 
 Urban Bridge Design Specification (CJJ11-2011); 
 Code for Pavement Design of Urban Road (CJJ 169-2012); 
 Code for Transport Planning on Urban Road (GB 50220-95); 
 Road Traffic Signs and Markings (GB 5768-2009); 
 Code for Accessibility Design (GB 5076-2012); 
 Standard for Lighting Design of Urban Road(CJJ 45-2006); 
 Specifications for Design of Highway Sub-grades(JTGD30-2004); 
 Highway Engineering Earthquake Resistant Design Code (JTJ 004-89); 
 Specifications for Survey of Highway Bridge Location (JTJ 062-2002); 
 Highway Bridge and Culvert Design Specification (JTG D60-2004); 
 Specifications for Survey of Highway Engineering Geology (JTJ 064-98); 
 Hydrological Specifications for Survey and Design of Highway Engineering (JTG C30-

2002); 
 Highway Asphalt Pavement Design Specification (JDG D50-2006). 

 
76. The China Earthquake Parameter Map (GB18306-2001) locates Akesu in the Seismic 
Zone of an earthquake acceleration peak equal to 0.2g, equivalent in earthquake intensity zone 
VIII. The seismic design will be required based on MOC relevant design standard. 
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Table 12: Road Design Standards 

Road Class Urban Arterial Urban Secondary Collector 

Design Speed 50.0 40.0 30.0 
Design Load BZZ-100 BZZ-100 BZZ-100 

Bridge Design Load City-A City-A City-B 
Design Flood 100 year 100 year 100 year 

 
77. The project will also procure road and bridge maintenance equipment, as illustrated in 
Table 13.  
 

Table 13: Maintenance Equipment List and Cost Estimates 

No. Use of Name of Equipment No. Type of Equipment 
Cost (000 

Y) 

1 

Road 
Maintenance 

Double steel roller (1.7t-2.5t) 1 
Sanyi Heavy industries co. 

STR30C 
35 

2 Asphalt mixture heat preservation 1 
Yishan Heavy industries co. 

HZJ5163TYH 
69 

3 Multi-function sprinkler 1 
Zhonglian ZLJ5061GSSE3 

Guosi 
25 

4 Asphalt mixture thermal regeneration 1 
Yishan Heavy industries co. 

HZJ5160TYH 
144 

5 The road cutting machine 3 Wacker Rosen BFS18 type 6 

6 plate compactor 3 Walter VTP-90 3 

7 Pavement milling planer 1 
Sanyi Heavy industries co. 

SCM1000 
167 

8 Mobile diesel generator set 
1 Cummins 100KW 100GF 8 

1 Cummins 200KW 200GF 16 

9 Mini excavator 1 Volvo EC60C 44 

10 
Bridge 

Maintenance 

Testing instrument including： 

 Bridge static data acquisition 
instrument; 

 The bridge dynamic data 
acquisition instrument; 

 Electrical and mechanical dial 
indicator; 

 Magnetic acceleration sensor; 
 Reinforced protective layer 

detectors; 
 Non-metal ultrasonic detector; 
 The crack width gauge; 
 Rebound hammer; 
 Bridge deflection tester. 

1set  10 

11 

Others 

6 * 4series dump truck 3 XuGong Rui dragon 141 

12 
19.2m Mixing arm overhead working 

truck 
1 Hailunz和 e XHZ5062JGK 86 

13 Keith backhoe loader 1 590Super N 101 

14 truck with loading crane 1 XuGong SQ12ZK3Q 61 

15 
Dongfeng Furuika Climb flat wagon ( The 

hydraulic lift truck) 
1 JDF5040JGK 15 

16 Engineering lighting 3 set Wacker Rosen ML440 9 
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No. Use of Name of Equipment No. Type of Equipment 
Cost (000 

Y) 

17 
Management 
department 

Pickup wagon 3 set ZN2033UBG4 60 

 Total    1000 

 
 

3.2 Upgrading of Water Supply Network 
 
78. This subcomponent involves some 37,996-m of water supply pipelines, of which 32,481 
m are new, and 5,515-m are pipeline replacements. The new pipes are located mainly in the 
center of the city, along 22 roads including the Fuqi Road, Fuba Road and Xihu Blvd. The pipes 
to be replaced are along Hangzhou Blvd, Nanbei Avenue and Tuanjie Road. Details are 
provided in Table 14 and Figure 10. 
 
79. Water will mainly be supplied through the No. 2 water supply plant (WSP), located in 
Yi’erma village, Yiganqi township (Figure 10). A due diligence was conducted for the WSP, 
which is presented in Appendix 2.  
 

Table 14: Scope of Water Supply Network Upgrading Subcomponent 

No. Road Name Spec Unit Quantity Material Note 

1 
South line of 
Hangzhou Road 

Ductile iron pipe DN500 m 1333 K9 

Replacement 2 Nanbei Road 
Ductile iron pipe DN500 m 2279 K9 

Ductile iron pipe DN600 m 1215 K9 

3 Tuanjie Road PE pipe dn315 m 688 0.8MPa 

 Subtotal   m 5515  

4 Fuqi Road PE PIPE dn315 m 684 0.8MPa 

New 

5 Xihu Avenue PE PIPE dn315 m 1238 0.8MPa 

6 Jianshe Road PE PIPE dn315 m 1125 0.8MPa 

7 Jiefang Road PE PIPE dn200 m 995 0.8MPa 

8 Hedong Road PE PIPE dn200 m 1011 0.8MPa 

9 Qianjiang Road PE PIPE dn400 m 1088 0.8MPa 

10 Wushan Road PE PIPE dn200 m 1845 0.8MPa 

11 Xixi Road PE PIPE dn315 m 1104 0.8MPa 

12 Huanglong Road PE PIPE dn200 m 999 0.8MPa 

13 Guihua Road PE PIPE dn200 m 1609 0.8MPa 

14 Jiangnan Road Ductile iron pipe DN500 m 1142 K9 

15 Longjing Road PE PIPE dn315 m 764 0.8MPa 

16 Nanyi Road PE PIPE dn200 m 3950 0.8MPa 

17 Fuwu Road PE PIPE dn200 m 585 0.8MPa 

18 Fuliu Road PE PIPE dn200 m 677 0.8MPa 
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No. Road Name Spec Unit Quantity Material Note 

19 Fjshiyi Road PE PIPE dn200 m 601 0.8MPa 

20 Qianjiang Road 

PE PIPE dn200 m 1474 0.8MPa 

PE PIPE dn400 m 1439 0.8MPa 

Ductile iron pipe DN600 m 1434 K9 

Ductile iron DN800 m 500 K9 

21 Xihu Avenue PE PIPE dn400 m 540 0.8MPa 

22 Huzhou Road 
PE PIPE dn315 m 574 0.8MPa 

Ductile iron pipe DN800 m 631 K9 

23 Duolang Road PE PIPE dn200 m 626 0.8MPa 

24 Tahe Road PE PIPE dn200 m 918 0.8MPa 

25 Hongqiao Road Ductile iron pipe DN800 m 4,928 K9 

 Subtatal   m 32,481  

 Total   m 37,996   

Source: PPTA DFR, November 2014 
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Figure 10: Layout of Water Supply Network Upgrading Subcomponent

Replacement (ADB-financed) 

New construction (ADB-financed) 

Existing 

Long-term plan 
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3.3 Upgrading of Sewerage Network 

 
80. This subcomponent involves 77,975-m of sewerage pipelines, of which 74,552-m are 
new pipe alignments and 3,423-m are replacements of old pipes. The scope and location of the 
subcomponent are provided in Table 15 and Figure 11.  
 
81. Wastewater from Akesu city center is discharged and treated in the Akesu No. 1 
wastewater treatment plant (WWTP). The Akesu No. 1 WWTP lies in the south of Akesu city 
center, on the north bank of the Akesu River. The Textile Industrial Park and ETDZ will have 
their own WWTP. Akesu No. 1 WWTP site covers an area of 86-ha, meeting the demand for 
future expansions; its current capacity is 120,000 m3/d, to be increased to 180,000 m3/d in the 
long term (2030). In the near term, the design effluent quality for Akesu No. 1 WWTP adopts 
Class 1B of the PRC Pollutant Discharge Standards for Urban Wastewater Treatment Plants 
(GB 18918-2002). In the long-term, the design effluent quality will adopt the Class 1A. 
 

Table 15: Scope of Sewerage Network Upgrading Subcomponent 

No. Road name Pipe Name Spec. Material Unit Qty. Note 

1 Nanbei 

RCP D600 RC (II) m 359 

Reconstruction 

RCP D700 RC (II) m 403 

RCP D800 RC (II) m 351 

RCP D900 RC (II) m 1,499 

RCP D1000 RC (II) m 811 

2 Subtotal    m 3,423 

3 Fuqi HDPE Pipe de400 HDPE m 630 

New 
Construction 

4 Qianjiang  HDPE Pipe de400 HDPE m 1,917 

5 Wushan  HDPE Pipe de500 HDPE m 1,209 

6 Fuliu  
RCP D1200 RC (II) m 1,373 

RCP D1600 RC (II) m 1,698 

7 Xixi  HDPE Pipe de500 HDPE  m 1,684 

8 Xihu  
RCP D800 RC (II) m 2,066 

RCP D1000 RC (II) m 3,370 

9 Huzhou  HDPE Pipe de400 HDPE m 955 

10 Xingfu  HDPE Pipe de400 HDPE m 1,500 

11 Hedong  HDPE Pipe de400 HDPE m 883 

12 Jiangnan  HDPE Pipe de400 HDPE m 1,482 

13 Duolang HDPE Pipe de400 HDPE m 1,116 

14 Tahe HDPE Pipe de400 HDPE m 1,048 

15 Hongqiao HDPE Pipe de400 HDPE m 521 

16 Pipe through road HDPE Pipe de315 HDPE m 7,900 

17 Lanes HDPE Pipe de225 HDPE m 30,514 
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No. Road name Pipe Name Spec. Material Unit Qty. Note 

HDPE Pipe de315 HDPE m 7,664 

HDPE Pipe de400 HDPE m 2,822 

HDPE Pipe de500 HDPE m 4,200 

18 Subtotal    m 74,552 

19 Total    m 77,975  

20 

Subsidiary Structure 

Manhole φ1250 
Concrete 

Block 
piece 1,894  

21 Manhole φ1500 
Concrete 

Block 
piece 112  

22 Manhole 3.3m×2.48m RC piece 17  

23 
Sewage Booster 

Station 
5300m3/d FRP piece 1  

Source: PPTA DFR, November 2014. 
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Figure 11: Layout of Sewerage Network Upgrading Subcomponent

Replacement (ADB-financed) 

New construction (ADB-financed) 

Existing 

Long-term plan 
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3.4 Central Heating Subcomponent 

 
82. This subcomponent includes: (i) heating pipelines, with a total length of 2 × 21,840-m 
and diameters of DN200 ~ 900; and (ii) 28 heat exchange stations. The total heating area is 
3.59 million m2 with a total heating load of 206-MW. The number of beneficiaries covered by the 
central heating subcomponent is estimated to be 105,530 (existing and new residential areas). 
The scope of the subcomponent and locations are provided in Table 16, Table 17 and Figure 12.  
 

Table 16: Length of Heating Network by Diameter 
Specification Unit Amount 

DN900 m 3,970 
DN800 m 4,740 
DN700 m 4,660 
DN500 m 890 
DN450 m 250 
DN350 m 950 
DN300 m 1,820 
DN250 m 3,060 
DN200 m 1,500 
Total  21,840 

Source: PPTA DFR, November 2014 
Table 17: Materials of Heating Pipelines 

Material Specification Unit Amount 

Spiral Weld Pipe  
(Including Pre-insulation) 

D920×12 m 3970 
D820×10 m 4740 
D720×9 m 4660 
D529×8 m 890 
D478×7 m 250 
D377×7 m 950 
D325×7 m 1820 
D273×6 m 3060 

20 # Seamless Steel Pipe  
(Including Pre-insulation) 

D219×6 m 1500 

 Total  21,840 
Source: PPTA DFR, November 2014 

 
83. Heat exchange stations. The project will install 28 heat exchange stations of various 
capacity and scale, ranging from 1.5-MW to 3 x 8.5-MW (Table 18). HESs will have reinforced 
concrete strip foundations, with a story height of less than 4.5 m. The buildings’ fire rating is 2 
and seismic resistance VIII. Hot water (130℃) will be transmitted by primary pipe network into 
community heating stations. The temperature will drop to 70℃ through heat exchange stations, 
transmitted back to the power plant via the return water network, and heated again to 130℃.  
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Table 18: Heat Exchange Stations 

No. System Quantity (set) Scale (MW) Number 

1 Single System Stand 1.5MW 1 
2 Single System Stand 2.5MW 2 
3 Single System Stand 3.5MW 1 
4 Single System Stand 4.5MW 6 
5 Single System Stand 5.5MW 4 
6 Single System Stand 7.5MW 8 
7 Single System Stand 9.5MW 1 
8 Dual system Stand 7.5MW×2 1 
9 Dual system Stand 8.5MW×2 1 

10 Dual system Stand 9.5MW×2 1 
11 Three systems Stand 8.5MW×3 2 

Total   28 
Source: PPTA DFR, November 2014 

 
Table 19: Equipment of a Typical Heat Exchange Station (7.5MW) 

No. Name Model Specification Unit 
Each Seat 
Quantity 

Total 
Nmbr 

1 Plate Heat Exchange Heat transfer 5.4MW, 1.6MP, 130℃ Table 2 16 

2 Circulating Pump 
KQW200/345-45/4 G=262m3/h H=38mH2O 

P=45KW 
Table 2 16 

3 Supply Pump 
KQL50/185-4/2 G=11.7m³/h H=44mH2O 

P=4.0KW 
Table 2 16 

4 
Water Softening 

Equipment 
JK300-350 × type 2 G = 10m ³ / h 0.25 ~ 0.5 

Mpa, ≤ 0.03mmol / L 
Set 1 8 

5 Tank  6m³(2.0×1.5×2.0m) Few 1 8 

6 Dirt Separator 

KC-250 type, PN1.6 Operating temperature 
range: 0℃ ~ 180℃ filter pore size: φ1 ~ 10 
mm 

Few 1 8 

KC-200 type, PN1.6 Operating temperature 
range: 0℃ ~ 180℃ filter pore size: φ1 ~ 10 

mm 
Few 1 8 

7 Electric Cabinet  Set 1 8 
8 Heat Metering Device 1.5MW, 1.6MPa, DN200~250  Set 2 16 

Source: PPTA DFR, November 2014 

 
84. Heat source. Zheneng Combined Heat and Power (CHP) Plant will provide waste heat 
to the central heating from the heating season in 2016. A full due diligence of the proposed CHP 
is presented in Appendix 4.  
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Figure 12: Layout of Central Heating Network Upgrading Subcomponent

ADB-Loan-Financed Pipelines 

Zheneng CHP 
(Heat Source) 
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3.5 Solid Waste Management Subcomponent 

 

85. Because of the shortage of automatic sweepers (2), watering carts (2), snow removal 
trucks (none), and solid waste collection facilities, the sanitation department is unable to meet 
the demands of cleaning and maintenance of urban roads, causing adverse effects on traffic 
and the image of the city. In this project, 300 tin dustbins (containers) with a volume of 2-m³ will 
be installed in the suburban areas of Akesu, each of which serving an area within a radius of 
100 m. 450 removable waste containers with a capacity of 360 litres will be installed in areas 
where garbage trucks are restricted. 160 dustbins matched with arm-hook demountable van 
trucks will be purchased for the towns and residential areas located in urban margins without 
property management department. Aluminum alloy pericarp boxes with a volume of 0.3-m3 will 
be installed along the roadsides (one box every 50-100 meters in the commercial streets, one 
box every 100-200 meters in the primary roads, collector roads and expressways with relief 
roads, and one box every 200-400 meters in the expressways with sidewalk). In total, 5,000 
dustbins will be purchased and installed. The serviced roads will total 391-km. A 600 t/d 
garbage transfer station will also be built, covering an area of 10-mu, located at km-022+500 of 
the 314 national road, about 11.5-km away from the west bridge road (Figure 13). The project 
will also contribute to the development of a citywide solid waste management road map under 
the capacity building component, with defined short-, medium- and long-term targets, and 
introducing the concept of 3R (reduce, reuse, recycle). 

 

 

Figure 13: Service Area of the Solid Waste Management Subcomponent 

 

 

Transfer Station 
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3.6 Public Parks Subcomponent 

 

86. The current level of greening and urban landscaping is not sufficient. Structures in 
existing parks, such as walk paths, administration buildings and public toilets, are in poor 
conditions or dilapidated. Some of the parks have little to now vegetation. The current and future 
demand of local residents for outdoor recreation activities cannot be met. This subcomponent 
includes one public park, five street parks and a nursery. 
 
87. The Dongcheng public park upgrading will cover 6.2-ha, and involve the upgrading of 
recreational infrastructures for the elderly and children, lighting, expansion of green space of 
4.5-ha, including installation of a drip irrigation system. The internal layout is shown in Figure 14. 

 

 

Figure 14: Dongcheng Park 

 
88. Street Parks. The five street parks include: (i) Jiefang road street park, with a total area 
of 1,568 m2 including 1,165 m2 of green space; (ii) the Jiefang south road, with a total area of 
11,022 m2 including 9,596 m2 of green space; (iii) Jingshui west road street park, with a total 
area 39,743 m2 including 34,753 m2 of green space; (iv) Jingshui road north street park, with a 
total area of 3,420 m2 including 1,855 m2 of green space; and (v) Hangzhou blvd est street park, 
with a total area of 4,682 m2, all of which is green space (Figure 15). 
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Site of Dongcheng Public Park  

 
Jiefang Rd Street Park Site of Jiefang S Rd Street Park 

  

Site of Jingshui Rd Rd Street Park Site of Jingshui W Rd Street Park Site of Hangzhou Blvd Street Park 

Figure 15: Public and Street Parks Supported by the Project 

 

89. Nursery. The proposed nursery is located in Kalatale township, some 50-km from Akesu 
city. Planned interventions include plant production area, and auxiliary and administrative 
facilities. The auxiliary production facilities include soil improvement, irrigation system, access 
roads, power supply, fences, storage, greenhouse, fire prevention. The administrative facilities 
include offices, dormitories, toilets, etc. The area totals 64-ha.20 
 

Table 20: Design Parameters for the Nursery 
 Use Unit Area Percentage 

Nursery Plants m2 480,000 76% 

Auxiliary facilities 
 

Roads m2 71,000 11% 

24% 
Soil and fertilizers m2 3,200 0.5% 

Forested area m2 82,000 12% 
Parking m2 2,000 0.3% 

Buildings m2 1,380 0.2% 
 Total m2 640,000 100% 

 

4. Output 2: Akesu-Duolang Wetlands Rehabilitation 

 

90. Xinjiang Akesu-Duolang River National Wetland Park (NWP).The 6-km river channel 
through Akesu City, as well as parts of the Duolang River to the north-west of the city and the 

                                                
 
 
20

 La  test report has show  that sedi e ts eet the Co trol “ta dards for Polluta ts i  “ludge for Agri ultural Use (GB4284-

1984). Sediments will partly be used for soil improvement in the nursery. 
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area of fishponds and rice fields to the north, have been designated as the “pilot-level Xinjiang 
Akesu-Duolang River National Wetland Park” (NWP). The Xinjiang Akesu-Duolang River NWP 
Master Plan (2011-2018) was developed by the Akesu Forest Bureau and the Forestry Survey, 
Planning and Design Institute of SFA in 2009/2010. It was approved by SFA as a pilot-level 
NWP in March 201121. The total area of the NWP is 1,291-ha, and comprises of four functional 
zones: (i) Ecological Conservation and Restoration Zone (489-ha); (ii) Science Dissemination 
and Education Zone (184-ha); (iii) Wise Use Zone (597-ha, i.e. for recreation purposes); and (iv) 
Management Services Zone (20.5-ha). It is currently the only pilot-level National Wetland Park 
in the Akesu region. 22  The National Wetland Park is managed by the Akesu River Basin 
Wetland Nature Reserve Management Station within the Akesu City Forestry Bureau. 
 

 

Figure 16: Xinjiang Akesu-Duolang River National Wetland Park 

                                                
 
 
21

 All National Wetland Parks in the PRC require approval of a 10-year Master Pla  (or Outli e Pla ) by the State Forestry 

Administration (SFA) prior to being designated as pilot-le el  National Wetland Parks.  The Master Plan provides the legal basis 

for the establishment of a Park and the guiding document for management of the Park during the first 10-year period.  

22 Six Pilot National Wetland Parks were approved in XUAR during the 11th Five-Year Plan (2006-2010)", including Sailimu, 

Chaiwopu Lake, Manas, Wuqilike, Altay Kelan River, and Akesu-Duolang River. 
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91. Akesu-Duolang wetlands. The area within the Ecological Conservation and 
Restoration Zone of the NWP are also known as the “Akesu-Duolang wetlands”. They are 
located in north-western part of Akesu City, at the intersection of the Kumalake and Tuoshigan 
Canals. Over time, most of the natural river channels have been straightened and diverted, and 
areas along the Duolang River have been converted to agriculture, but some natural riverine 
features remain; and these, along with a series of man-made fish ponds and irrigated rice fields 
comprise the Akesu-Duolang wetlands. Despite their modified state, some of the natural 
ecological functions of these wetlands remain. In their current state, the wetlands provide limited 
groundwater replenishment, and local climate regulation; they also act as a sedimentation and 
flood retention basin, and help to regulate the seasonal volumes of snowmelt entering the 
Duolang River. Lastly, and perhaps their most important function is for biodiversity conservation, 
the position of these wetlands in an otherwise largely arid landscape enhances their value for 
biodiversity, and they support significant assemblages and populations of migratory bird species 
during key migratory periods (April/May and September/October).  
 
92. The wetland rehabilitation component covers an area of some 96-ha, and includes 
wetland rehabilitation, through re-engineering of existing wetlands to improve their ecological 
functioning; and creation of new wetlands to provide habitats for wetland biodiversity (Figure 
17). The component also includes specific wetland protection activities, and will complement 
and enhance the designs for the ecological conservation and restoration zone of the NWP 
Master Plan (and as such, will not conflict with the four functional zones as defined in the Master 
Plan, 2011-2018). The project construction period is estimated to take up to 3 years. Within the 
wetland restoration and rehabilitation component, three distinct wetland zones are proposed: 
 

 Sediment Retention Zone (SRZ), covering an area of 24.3 ha (26.5% of total 
component area). The major function of this zone is for sediment retention to remove 
suspended solids from the source inflow;  

 Water Treatment Zone (WTZ), covering an area of 34.9 ha (38.2%). The major function 
of this zone is to improve water quality (mainly nutrient removal from nonpoint 
sources); 

 Wildlife Wetland Zone (WWZ), covering an area of 29.8 ha (31.14%). The major 
function of this zone is for wetland vegetation, biodiversity conservation, habitat 
development; 

 Channel Improvement Zone (CIZ), covering an area of 6.7 ha (7%), i.e. to reconnect 
the Duolang wetlands and the downstream Duolang Canal (which runs through the 
city).  

 
93. The natural topography of the landscape enables a gravity flow system between the 
wetland zones to be employed where ever possible, and there will be no need for pumping of 
water between zones and hydrological units. Two parallel, but inter-connected wetland systems 
will be installed, each with the three sequential zones (SRZ-WTZ-WWZ), and all draining into 
the main exit channel (CIZ) at the southern end of the site. The exit channel in turn will flow into 
the Duolang Channel as part of the urban river corridor in Akesu City. 
 
94. A total of 19 hydrological units within the wetlands are proposed, these will allow 
isolation of each unit in case the need arises to deal with emergency situations (flooding, 
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drought, algal blooms, pollution, etc.); and, will also enable separate management modifications 
to be made throughout the system (e.g., to seasonally manipulate water levels for wildlife 
management within different hydrological units, and to adjust flows through sedimentation and 
treatment zones to maximize efficiency of the treatment). 
 
95. A total of 21 internal water gates are proposed to enable this, in some cases these may 
be modified to include spillways in final detailed design, depending on final topographical 
surveys and topography. Two major in-flow sluices, and a large exit sluice gate will be 
constructed at the northern and southern ends of the site respectively. In addition, there will be 
four smaller exit sluice gates on the Eastern periphery of the wetland, draining into a secondary 
channel that runs parallel with, and eventually joins, the main exit channel (CIZ). The purpose of 
these smaller sluice gates is to enable management of water levels and / or complete drainage 
of wetland units in case of emergency situations. 
 
96. Modifications to the existing site will include a considerable amount of earthworks to be 
undertaken. This includes, dredging and cleaning of existing ponds (500-m³); dredging of 
existing canals (8-km); widening of existing canals (6.7-ha); removal of existing bunds and 
dykes (5-km); re-modeling and landscaping of revetments (20-km); excavation of new wetland 
basins and channels (requiring the removal of 1.26 million m³ of soil); and, excavation of a 6-km 
long boundary canal. Planting and re-vegetation of the site includes a 6.3-ha forestry shelter belt 
around the perimeter consisting of native, tree species; as well as aquatic vegetation planting 
covering 50-ha and consisting of suitable plants for nutrient removal and sediment filtering.  
 
97. Civil works, associated with developing the site for biodiversity protection, education, 
tourism and research includes the construction of a 500-m2 wetland management and protection 
station; a 300-m2 ecological monitoring centre; 8 km of patrol roads; signage and marker posts; 
a wooden boat jetty; sluice gates (x10) and spillways (x13); a meteorological station; an 8-m tall 
observation tower; three bird observation hides; and various fixed monitoring points or sampling 
stations. 
 
98. Considerable equipment will be procured to equip staff with the necessary tools for 
wetland monitoring and assessment. These include, equipment for hydrological monitoring; 
ecosystem monitoring and biodiversity monitoring; as well as office equipment, patrol vehicles; 
dredging equipment (excavator); fire-fighting and pest control equipment (Table 21).  
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Table 21: Scope of the Wetland Rehabilitation Component (Simplified BoQ) 
No Earthworks / planting Unit Amount Remarks 
1 Dredging of existing ponds m³ 500 Removal of sediments 
2 Dredging of existing canals km 8 Removal of sediments 
3 Widening of existing canals ha 6.7 To increase efficiency of water supply 
4 Removal of existing bunds km 5 Re-modelling of wetland profiles 
5 Re-engineering and landscaping of 

revetments 
km 20 Re-modelling of wetland edges / slopes 

6 Earthworks / excavation for wetland 
rehabilitation 

m³ 1,263,000 Excavation of new wetland basins in agri-land 

7 Boundary canal and bund m3 36,000 6km long canal and bund (3m width x 2m depth) 

8 Wetland vegetation planting ha 5.5 Native, aquatic plants selected for water treatment 
function and habitat creation 

9 Forestry shelterbelt ha 6.3 Mixed plantation of native species 

No Civil works Unit Amount Remarks 
1 Signage and marker posts set 1 4 cement pillars; 30 boundary posts; 20 signs 
2 Patrol roads km 8 3m wide gravel road 
3 Boat dock No. 1 Wooden boat jetty 
4 Wetland management and 

protection station 
m2 500 Brick / cement building 

5 Construction of sluice gates No. 10 Electric sluice gates, cement structure 

6 Construction of spillways/siphons No. 13 Cement structure 

7 Ecological Monitoring Centre  m2 300 Inclusive of wildlife rescue centre / office  
8 Meteorological station No. 1 Fenced area with equipment installed 
9 Hydrological monitoring point No. 3 Permanent location marker and installed equipment 

10 Ecological monitoring point No. 2 Permanent location marker and installed equipment 
11 Bird observation hides No. 3 Wooden structures (total 30 m2) 
12 Bird observation tower No. 1 2-storey, steel structure. 8m tall. 
No Equipment Unit Amount Remarks 
1 Water quality monitoring equipment Set 1 Not specified 
2 Hydrological / environmental 

monitoring equipment 
set 1 Not specified 

3 Optical bird monitoring equipment set 1 1 set consists of 2 telescopes (30-50x); 10 pairs of 
binoculars (10x40); 5 digital SLR cameras; 2 tripods. 

4 Reference guides and field 
identification guides 

Set 1 Relevant field guides to identify biodiversity. 

5 GPS units 5  
6 Office equipment set 2 Inclusive of desks (x5); book shelves (x5); filing 

cabinets (x5); PCs (x3); printers (x1); projector (x2); 
etc 

7 Patrol vehicles Car 2 Not specified 
8 Patrol boats Boat 1 Not specified 
9 Dredging equipment No. 2 Excavators and back-hoes 

10 Fire-fighting equipment set 1 Not specified 
11 Pest prevention and control 

equipment 
set 1 Not specified 

Source: PPTA DFR, November 2014 
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Figure 17: Layout (top) and Schematic Plan (bottom) of Wetlands Rehabilitation Component 
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D. DESCRIPTION OF THE ENVIRONMENT 

 

1. Physical conditions 

 

99. Akesu City is located in the northern margin of the Tarim River Basin, south of the 
Tianshan Mountains middle section, northwestern edge of the Taklamakan Desert, on the upper 
reaches of the Tarim River. The city was named because of its proximity to water (Akesu in 
Uygur language is called "Baishuicheng", or white water city). Akesu City is the political, 
economic, and cultural center of Akesu Prefecture, and the headquarters of Military Farming 
Division I. The total population is 509,200 persons (including 10,280 floating population), of 
which 277,520 are urban residents and 231,680 rural residents.  
 
100. Land, land use. Akesu Prefecture has a land mass of 1.44 million ha (14,400 km2), 
including 102,860 ha of arable land, 32,800 ha of fruit farms, 17,300 ha of forests and 238,790 
ha of grassland. Alluvial plains and deserts account for 95% of the territory in Akesu, and the 
remainder 5% is mountains. The city landscape can be divided into three (3) zones, where (a) 
the northwestern zone is approximately 844 km2 at an elevation of 1,100 to 1,200 m, a dry 
mountainous area with very sparse desert vegetation; (b) the central alluvial plains oasis zone 
at the elevation of 940 m to 1,200 m, is approximately 9,145 km2 in total, of which 8,690 km2 is 
oasis area and 456 km2 is water area; and (c) the southeast desert area which is part of the 
northwest portion of the Taklimakan Desert, the second largest desert in the world, at 960 m – 
1,097 m elevation. 
 
101. The constructed urban area is 28.5 square kilometer. The City administers 4 townships, 
2 towns and 5 street administration offices. The urban infrastructure subcomponents will be 
implemented in the urbanized area of Akesu, where land use is classified as urban construction 
land. The local landscape is mostly flat with deep soil. Green coverage rate in the built-up area 
is 39.5%, with a public green area of 9.2 square meters per capita (5.4 m2/cap in the city’s urban 
center). 
 
102. Climate. Akesu has a temperate continental arid climate. The average annual rainfall is 
only 80.4 mm, mostly occurring between May and September, which accounts for 70%-80% of 
the annual total. Evaporation is between 1,650 and 2,000 mm, or 27 times the precipitation rate. 
Annual average solar radiation amounts 130-141 kcal/cm2; the sunshine hours amount to 2,750-
3,078 hours and the average frost-free period lasts 205-219 days. The average monthly 
temperature in Akesu is about -7 0C in January, and rises to about 26 0C in July. Extremes are 
great and may range from -27 0C in winter to 39 0C in summer. The dominant winds in Akesu 
are in the north western and south western directions.  Sand storms occur frequently. The wind 
speed is small with an annual average wind speed in the range of 1.7 to 2.4 m/s. 
 
103. Mineral resources. Very significant amounts of mineral resources can be found in 
Akesu Prefecture, and 17 different types of minerals have already been found in the area. The 
most important mineral resources include phosphorus, limestone, quartz sandstone, schist, 
vanadium and basalt, dolomite. Mining is an important source of income for the prefecture. 
There are 27 mining sites of various sizes within the prefecture, and the major spatial 
distribution areas are (a) the Shayilike Mine located in the Tianshan Mountain area, producing 
vanadium, phosphate, limestone, dolomite, basalt, schist, quartz sandstone, shale ceramic and 
marble.; (b) Hedao, Pingyuan and Gobi are major producers of sand and gravel-based 
materials; and (c) the Amen Road corridor is known for brick and clay-based materials.   
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104. Regional water resources. Akesu Prefecture is endowed with rich water resources. 
There are 1,293 glaciers with a total area of 4,098 km2 and 215.4 billion m3 of water reserves. 
The Prefecture is located in the Tarim River Basin, the longest inland river in the PRC, which is 
surrounded by mountains on three sides and is a closed-basin with no outlet to the sea. Most of 
the inner area of the basin comprises the Taklmakan Desert. The Tarim River is 1,300 km long, 
and fed by three main river systems, including Akesu River, Hotan River, and Yerqiang River.  
 
105. Akesu River is the main tributary of the Tarim River, supplying some 73% of total 
amount of the runoff of the Tarim (averaging 8.1 billion m3 per year). The Akesu River is the 
merging product of the Kumalake River and the Tuoshigan River. The Akesu River basin has a 
catchment area of 52,000 km2, stretching from the Tienshan Mountains in the north to the 
Taklamakan Desert in the south. The river is a losing stream, i.e. once it flows out the 
mountains it does not receive water, but constantly drains water into the groundwater layer. 
Under normal conditions, the average flow of Akesu River is 6.58 billion m3 per year, with the 
peak flow rate of 1,170 m3/s and the low flow rate of 19.9 m3/s. The maximum water depth is 6.0 
m and the average water depth is 4.35 m. During dry years, the average runoff of Akesu River is 
5.23 billion m3 per year. Runoff increased significantly between 1956 and 2006 in the Akesu 
River Basin. This is a result of increased glacier melt intensity as a result of global climate 
change. Runoff increased by 21.4% from 1982 to 2006. Over the centuries, much of the lower 
Akesu River basin, where Akesu City is located, has been modified by man for irrigated 
agriculture, and hydrological flows have been altered and controlled for this aim. Natural 
wetlands have been converted to agricultural lands, either through drainage or modification to 
wet-agriculture such as irrigated rice. Little or no natural wetlands outside of the main river 
channels remain in the area. 
 
106. The major surface water system of relevance to the project (especially the wetland 
component) includes the Duolang River system, which is part of the Akesu River system, 
flowing through the city center and considered the mother river of Akesu city, as well as the 
Qingnian Canal, the major canal that supplies water to the Akesu-Duolang wetlands targeted by 
the project. Duolang River is mainly supplied by artificial irrigation canals, including the Duolang 
Canal, the Qingnian Canal, the Taarke Canal and the Wensu Waterscape Return Water 
Channel (see Figure 18 and Table 22).  

 



 

- 48 - 

 

Figure 18: Qingnian Canal, Taarke Canal, and Duolang Canal 

 

Table 22: Flow Volume Statistics of Major Water Courses near the Akesu-Duolang Wetlands 
Water Course: Duolang Canal Qingnian Canal Duolang River 

Annual Runoff Volume:  
(x106 m3) 

323 488 820 

Source: PPTA DFR, November 2014 

 

107. The Duolang River, also known as Multi-wave River, is an old irrigation canal with 69.6 
km in length, its annual runoff amounts to 820 million m3, of which 483 million m3 about 55% of 
the its annual runoff have been utilized for agricultural irrigation purposes. Average runoff 
accounts for 12.2 % of surface runoff of Akesu River. The peak flow in the river is 44.8 m3/s and 
the low flow is 26.1 m3/s. The maximum water depth is 5.04 m and the lowest water depth is 
4.48 m. Under typically dry conditions, the annual runoff is 789 million m3. The Duolang River is 
located downstream of the Akesu-Duolang wetlands targeted by the project. The water quality 
of the Akesu River and Duolang River is generally good, meeting class I to II of the PRC surface 
water quality standards (GB3883-2002). For the Akesu River, water quality in 2010 met class I 
of the PRC surface water quality standards (GB3838-2002), except for NH3-N which met class 

Wensu Waterscape 

Return Water Channel 
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II. For the 11th FYP period (2006-2010) as a whole, the surface water quality remained stable, 
with a slight trend of improvement.  
 
108. Qingnian Canal. Qingnian Canal is the major canal that will supply the source water for 
operation and maintenance of the proposed wetland. The water flow comes from return water of 
irrigation facilities from Wensu County. Historical flows in Qingnian Canal monitored during 2001 
to 2007 are shown in Table 23.  The annual average flow is 14.5 m3/s. Suspended solid (SS) 
concentrations in Qingnian Canal are very high during the summer season, in the range of 0.76 
– 1.89 kg/m3, especially during the months of June to August.  Table 24 shows the monitored 
SS concentrations in Qingnian Canal for the months of May to July, 2010. Table 25 presents the 
surface water quality monitoring results for Qingnian Canal. The monitoring data indicate that 
water quality of Qingnian Canal is good and in the range of the National Surface Water Quality 
Standards for Class II and Class III waters. The water quality of the inflows to the wetland meets 
the surface water quality standards.   

 

Table 23: Monitored Water Flows in Qingnian Canal (2001 - 2007) 

 
2001 2002 2003 2004 2005 2006 2007 

Annual Average Flow (m3/s) 12.81 13.64 16.84 17.33 14.11 13.53 13.16 

Long Term Average Flow (m3/s) 14.49 
Source: PPTA DFR, November 2014 

 

Table 24: Observed Suspended Solid Concentrations in Qingnian Canal (2010) 

 
May June July  

Suspended Solid Concentration (kg/ m3) 0.76 1.42 1.89 

Source: PPTA DFR, November 2014 

 

Table 25: Monitored Water Quality Data for Qingnian Canal in Comparison to Water Quality Standards  

(Unit: mg/L, except pH) 

Water Quality Indicator 
Monitoring 

Results 
Surface Water Quality Standard  

(Class II) 
Surface Water Quality Standard  

(Class III) 

pH 8.2 6~9 6~9 

Dissolved Oxygen 7.9 ≥6 ≥5 

COD 11 ≤15 ≤20 

CODMn 4.6 ≤4 ≤6 

NH3-N 0.049 ≤0.5 ≤1.0 

NO3-N 0.55 ≤ ≤10 

Chloride 28.8 ≤250 ≤250 

Fluoride 0.91 ≤1.0 ≤1.0 

Sulfate 135 ≤250 ≤250 

Petroleum 0.01 ≤0.05 ≤0.05 

BOD5 1.7 ≤3 ≤4 

Hg 0.00001 ≤0.0005 ≤0.0001 

As 0.00047 ≤0.05 ≤0.05 

Zn 0.02 ≤1.0 ≤1.0 
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Water Quality Indicator 
Monitoring 

Results 
Surface Water Quality Standard  

(Class II) 
Surface Water Quality Standard  

(Class III) 

Cd 0.0005 ≤0.005 ≤0.005 

Cu 0.005 ≤1.0 ≤1.0 

Pb 0.0025 ≤0.01 ≤0.05 

Sulfide 0.005 ≤0.1 ≤0.2 

Volatile Phenol 0.0003 ≤0.002 ≤0.005 

Total P 0.035 ≤0.1 ≤0.2 

Hexavalent Chromium 0.004 ≤0.05 ≤0.05 

Cyanide 0.004 ≤0.05 ≤0.2 
Source: PPTA DFR, November 2014 

 

109. Groundwater. Akesu City is also rich in groundwater resources. The northern part of the 
city recharges some 816 million m3 of underground water per year. Based on an approved 
utilization rate of 67%, the underwater reserve is estimated to be 499 million m3 equivalent to 
55% of the annual irrigation water demand, and more importantly, equal to 1.35 times the water 
needed for spring irrigation between March and June. The quality of this underground water is 
excellent and easy to extract. Groundwater is the major source of water supply in Akesu city. It 
meets class III of the PRC groundwater quality standards (GB/T14848-93).  
 
110. Air quality. In 2010, the number of days reaching class II or better totaled 234 or 64.1%. 
The annual average concentration of PM2.5 exceeded the class III of the PRC ambient air quality 
standards; SO2 met class II and NO2 met class I. Air pollutant concentrations tend to increase in 
the winter season when coal is used for heating. Project related baseline air quality monitoring 
was undertaken for PM10, SO2 and NO2 at 2 locations (i.e., Akesu prefecture TV station and the 
Akesu Duolang river scenic area) for seven consecutive days between 8 and 14 April 2014. The 
results are shown in Table 26. The air quality in the project area meets the class II of the PRC 
Ambient Air Quality Standards (GB 3095-2012), except for PM10. This confirms 2010 monitoring 
results. The causal factor for the PM10 violation is the geographical location of Akesu in the 
margins of the Takalamakan desert which produces a great deal of dust to the city. 

 

Table 26: Baseline Air Quality Monitoring Results for Road Subcomponent 

  
Results 

Location 

Akesu TV Station 
Duolang River Scenic 

Area 

PM10 
Daily 

average 

Range, mg/m3 0.084~0.203 0.087~0.229 
Violation, % 28.6 28.6 

Violation, times over standard 0.35 0.53 

SO2 
Daily 

average 
Range, mg/m3 0.013~0.019 0.013~0.02 
Violation, % 0 0 

Violation, times over standard 0 0 

NO2 
Daily 

average 
Range, mg/m3 0.017~0.031 0.017~0.031 
Violation, % 0 0 

Violation, times over standard 0 0 

 

111. Acoustic environment. Baseline noise levels were monitored on 28 June 2014 at the 
same 37 monitoring points along the project road alignments. The results are presented in 
Table 27. As can be seen from the table, the baseline noise levels meet the applicable class II 
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of the PRC Ambient Noise Standard for Urban Areas (GB 3096-2008). Noise monitoring of the 
functional zones (education and cultural, mixed residential, industrial and roads) showed no 
violations with the PRC standard. It can be seen from the below table that the baseline noise 
levels for some of the sensitive spots violate the allowable limits during night-time and day-time 
also exceeded WHO recommended values as defined in the EHS Guidelines (55/45 dB). The 
violations are generally minor. The major causal factor is urban traffic. 

 

Table 27: Baseline Noise Levels at Sensitive Spots 

 
Road 

Sensitive 
Spot 

Day-time Night-time 
Monitored 

Value 
Standard 

Value Violation 
Monitored 

Value 
Standard 

Value Violation 

1 
Nandajie Blvd 
(Secondary) 

Kangju Gardens 66.1 60 (2) Yes 61.1 50 (2) Yes 
No. 7 Middle School 57.5 60 (2) No 53.2 50 (2) Yes 

Akesu No. 1 Middle School  56.5 60 (2) No 49.7 50 (2) No 

2 
Beidajie Blvd 
(Secondary) 

Xianggelila Compound 63.2 60 (2) Yes 44.2 50 (2) No 
No. 1 Hospital Clinic 65.5 60 (2) Yes 49.7 50 (2) No 

3 
Tanan Rd 
(Primary) 

Huajin gardens (front) 61.6 70 (4a) No 53.9 55 (4a) No 
Huajin gardens (rear) 59.7 60 (2) No 48.1 50 (2) No 

4 
Yingbin Rd 
(Primary) 

Bank of China staff quarters (front) 61.3 70 (4a) No 47.3 55 (4a) No 
Bank of China staff quarters (rear) 56.2 60 (2) No 44.3 50 (2) No 

No. 11 Primary School 49.7 60 (2) No 42.1 50 (2) No 
Akesu Vocational School 55.0 60 (2) No 49.6 50 (2) No 

5 
Wansan St 
(Secondary) 

No. 1 Construction Co. staff 
quarters 

67.1 60 (2) Yes 52.1 50 (2) Yes 

6 
Jiaoyu Rd 

(Secondary) 

Xiyu Compound 62.2 60 (2) Yes 54.4 50 (2) Yes 
Akesu Education College 45.3 60 (2) No 41.3 50 (2) No 

Akesu Pref Exp Middle School 49.3 60 (2) No 43.3 50 (2) No 
No. 9 Middle School 60.6 60 (2) Yes 52.4 50 (2) Yes 

7 
Renmin Rd 
(Secondary) 

Jiaheyuan Compound 62.6 60 (2) Yes 49.9 50 (2) No 
Duolangquan Hospital 58.7 60 (2) No 51.1 50 (2) Yes 

Yishi High School (East Campus) 51.1 60 (2) No 46.9 50 (2) No 
Resitema Mosque 63.9 60 (2) Yes 49.7 50 (2) No 

8 
Nanchang Rd 
(Secondary) 

Xinhua Printing Compound 61.1 60 (2) Yes 45.3 50 (2) No 

9 
Huannan Rd 
(Secondary) 

Yiyuan Apts 61.1 60 (2) Yes 58.2 50 (2) No 

10 
Jianshe Rd 
(Secondary) 

No. 2 Hospital 53.2 60 (2) No 47.1 50 (2) No 

11 
Minzhu Rd 

(Secondary) 
Huaneng Xingfu Compound 59.8 60 (2) No 53.4 50 (2) Yes 

Akesu Muslim Mosque 56.8 60 (2) No 47.7 50 (2) No 

12 
Jiefang 

Central Rd 
(Primary) 

Dushiyijing Compound (front) 64.2 70 (4a) No 51.3 55 (4a) No 
Dushiyijing Compound (rear) 52.8 60 (2) No 49.1 50 (2) No 
Akesu Culture & Arts School 53.4 60 (2) No 46.9 50 (2) No 

No. 6 Middle School 62.9 60 (2) Yes 54.2 50 (2) Yes 
Akesu Redcross Hospital 62.6 60 (2) Yes 54.9 50 (2) Yes 

13 
Jiaotong Rd 

(Primary) 

Zheneng Power Plant staff 
quarters (front) 

59.5 70 (4a) No 51.1 55 (4a) No 

Zheneng Power Plant staff 
quarters (rear) 

52.9 60 (2) No 45.6 50 (2) No 

14 
Wenhua Rd 
(Secondary) 

Prefecture No. 2 Middle School 53.4 60 (2) No 52.5 50 (2) Yes 
Prefecture Senior Technical 

School 
46.1 60 (2) No 42.9 50 (2) No 

15 
Tianshan Rd 
(Secondary) 

Dushitaoyuan Compound 65.4 60 (2) Yes 50.4 50 (2) Yes 

16 
Zhongyuan Rd 

(Primary) 
Jitudi Compound (front) 60.3 70 (4a) No 47.7 55 (4a) No 
Jitudi Compound (rear) 48.0 60 (2) No 41.3 50 (2) No 

17 
Awen Blvd 
(Primary) 

1.5 m from road shoulder 65.1 70 (4a) No 53.9 55 (4a) No 
200 m from road shoulder 57.3 60 (2) No 51.0 50 (2) Yes 
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Road 

Sensitive 
Spot 

Day-time Night-time 
Monitored 

Value 
Standard 

Value Violation 
Monitored 

Value 
Standard 

Value Violation 

18 
Community 

Lanes 

Langan Community 66.8 60 (2) Yes 47.6 50 (2) No 
Yingbage Community 45.7 60 (2) No 39.3 50 (2) No 

Kekeya Street Committee 52.4 60 (2) No 46.0 50 (2) No 
Nancheng Street Committee 62.9 60 (2) Yes 56.2 50 (2) Yes 

 

112. Seismicity. The China Earthquake Parameter Map (GB18306-2001) locates Akesu in 
the Seismic Zone of an earthquake acceleration peak equal to 0.2g, equivalent in earthquake 
intensity Zone VIII. Seismic design is required based on MOC relevant design standard. 

 

2. Biological conditions and resources 

 

113. Wetland resources. Akesu City supports a total area of 192.06 km2 of wetlands, 
accounting for approximately 2.18% of the total land area of the city.  Most of the wetlands in 
the region consist of reservoirs and lakes (Duolang reservoir covering approx.  4,848 ha; Ake 
Kumuxu reservoir in Kela Tale town 4,600 ha; Aixi Man Lake in Ayi Kule Town 1,530 ha; and Xi 
lake in Akesu City 500 ha). Wetlands associated with the major river channels in the region also 
account for a major proportion of these wetlands, with the Akesu River wetlands covering 
approx. 5,877 ha. 
 
114. The area known as the “Akesu-Duolang wetlands” are located in north-western part of 
Akesu City, at the intersection of the Kumalake and Tuoshigan Canals (Figure 19). Despite their 
modified state, some of the natural ecological functions of these wetlands remain. In their 
current state, the wetlands act as a sedimentation and flood retention basin, provide limited 
groundwater replenishment and local climate regulation; they also help to regulate the seasonal 
volumes of snowmelt entering the Duolang River. Lastly, and perhaps their most important 
function is for biodiversity conservation. The Akesu-Duolang wetlands are rather small (ca. 76 
ha), isolated wetlands with little connectivity to other wetland sites or wetland complexes within 
the region. This has resulted in the area supporting fairly low levels of biodiversity and with little 
potential for in-migration of additional species. Conversely, this also makes the wetlands an 
important resource for migrant bird species, providing an isolated oasis in a desert landscape 
for stopping and resting on migration journeys, especially migratory bird species before and 
after crossing the Taklamakan desert and the Tienshan mountain range. The wetland does not 
play a major role as breeding and nesting site for migratory birds.  
 

 
Figure 19: Photos of the Akesu-Duolang Wetlands. 
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115. Plant diversity. Based on field visits during the PPTA mission, plant diversity within the 
site appears to be relatively low and is confined to wetland plant communities, and to a lesser 
extent those growing on higher, drier parts of the site.  Plant communities in strongly human-
altered wetlands are typically low in diversity and tend to be dominated by a small number of 
environmentally tolerant species.  Endemic and rare species are infrequent in such wetlands. In 
the Akesu-Duolang wetlands, emergent aquatic plants such as Typha spp.  (cat-tails) and 
Phragmites spp., (reed) dominate, with floating aquatics (Potomogeton spp. and others), 
creating a typical artificial wetland assemblage. In drainage channels and wet ditches, Salix 
babylonia (willow) is the dominant plant, with some areas of Typha and other water plants.  
Along higher banks and bunds, the vegetation consists of annual herbs (Chenopodium spp., 
and others) and taller, woody plants such as Tamarix chinensis and Poacynum hendersonii; 
and, in some areas groves of Populus euphratica or P. pruinosa (poplar trees) have been 
planted and are managed for wood and as wind breaks. 
 
116. Animal diversity. The most studied aspect of biodiversity at the Akesu-Duolang 
wetlands is the bird (Aves) community, and according to the draft Feasibility Study Report, up to 
70 species of birds have been recorded at the site. Surveys undertaken in November 2013, 
recorded a total of 61 bird species (Jiang, 2013) and analysis of the distribution of birds in 
Xinjiang (Ma, 2011) indicates that up to 128 bird species could potentially utilize the area. The 
actual status of any nationally protected species (Class 1 and Class 2) at the site could not be 
confirmed. Brief surveys during the PPTA confirmed the presence at the site of three species 
unrecorded by Jiang (2013) but assumed to be present based on Ma’s (2011) checklist – pied 
avocet (Recurvirostra avosetta); barn swallow (Hirundo rustica); and yellow-headed wagtail 
(Motacilla citreola).  In addition, four other species previously un-recorded or suspected to occur 
were recorded in June 2014 – little bittern (Ixobrychus minutus) (very common and probably 
breeding on site); common sandpiper (Actitis hypoleucos) (confirmed breeding on site); 
isabelline shrike (Lanius isabellinus) (2 pairs present); and, paddyfield warbler (Acrocephalus 
agricola) (at least 2 birds).  This would potentially increase the confirmed list of bird records to 
68 species, and the potential list to 132 species. 
 
117. Nine species of fish are confirmed to occur within the Akesu-Duolang wetlands (Jiang, 
2013). These are predominantly introduced and commercial species in the carp family 
(Cyprinidae).  Six species of mammal have been reported, including the nationally vulnerable 
large-eared hedgehog (Hemiechinus auritus), Tarim rabbit (Tarimolagus yarremdensis); and the 
long-eared bat (Plecotus auritus).  In addition, a single amphibian species (green toad, Bufo 
viridis), and four reptile species have been recorded on site (Jiang, 2103), all common species 
of disturbed wetlands within the region. 

 

3. Socioeconomic conditions and resources 

 

118. Since 2008, Akesu City has experienced extraordinary economic growth. In 2012, 
Akesu’s GDP was CNY 12.40 billion and the per capita GDP was 19,216 CNY ($3,057), 
compared to CNY 33,909 ($5,327) for XUAR and CNY 38,354 ($6,100) for the PRC23. In 2013, 

                                                
 
 
23

 PRC, Xinjiang and Akesu 2012 statistical yearbooks. 
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the total city GDP reached CNY 14.4 billion, a 16% increase over the previous year. The first, 
second and third industries were recorded at CNY 1.83 billion, CNY 412 million and CNY 842 
million respectively. Concurrently, GDP per capita reached CNY 31,087 ($5,046) with an 
increase of 14% over previous year. Akesu City Total GDP between 2008 and 2013 is shown in 
Figure 20 below. According to the Akesu City Master Plan, it is estimated that the GDP per 
capita will reach CNY 99,970 ($16,228) in 2020, and CNY 227,800 ($36,979) in 2030. The fast 
income generation growth observed in recent years comes mainly from manufacturing industry 
(i.e., textile, cement, oil- and gas-related chemical products, etc.) and service industry with 
22.4% and 15.2% increase respectively in 2013 over 2012. 

 
Figure 20: Akesu City total GDP from Year 2008 to Year 2013. Source: Akesu City 2013 Statistics. 

 

119. The development status of the primary sector and secondary sector provides possibility 
of industrial transformation. Akesu has abundant resources and highly developed agriculture; 
also it is the main site of the Tarim Basin oil and gas exploration, and the major source of 
natural gas in the nation’s West-East Gas Pipeline Project with a good prospect of oil 
production. Known as the Chinese Cottonopolis and Chinese Long-staple Cotton Town, the 
amounts of Akesu’s cotton account for 1/3 of XUAR’s and 1/8 of the country’s total production. 
The amount of long-staple cotton account for 93% of the country. In recent years, due to the 
resource-intensiveness of the first and second industry, there is impetus to upgrade industrial 
structures, and the government has paid attention to the development of tourism (see section 
below on Tourism resources). 

 

120. Poverty. In Akesu City, the annual urban disposal income was CNY 21,840 per capita in 
2012, and rural net income was CNY 11,837.71 per capita, lower than XUAR and national 
average. There are 58 poverty villages in the City, of which two are XUAR designated poverty 
villages in the city and Ayikule is Akesu Prefecture designated poverty township with 21 poverty 
villages.  The poverty incidence rate in Akesu City is 5.45% for the urban population, and 12.3% 
for the rural population.  The urban poverty ratio accounts for 5.6% and rural poverty ratio 
11.2% of the total population in the direct project areas.  
 
121. Ethnic minorities. Of the total 263,830 beneficiaries living in the direct project area 
(DPA), 197,080 are minority people, or 46.4%. Uygur, Hui and Kazakh minorities make up 
28.0% (73,870 persons), 10.3% (27,180 persons) and 8.1% (21,370 persons) respectively of 
the total DPA population.  Uygur minority is the main ethnic minority group.  Of the total 509,230 
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urban and rural indirect beneficiary residents in the Project areas of the Project, Akesu City, 
about 273,920 persons or 53.79% are minorities. The major ethnic minority group is Uygur, 
totaling 264,960 persons and accounting for 52.03% of the total IPA population. Hui, Kirghiz, 
Mongolian, Kazakh and others represent 1.03% or 5,240 persons, 0.12% or 610 persons, 
0.05% or 250 persons, 0.01% or 50 persons, and 0.55% or 2,800 persons, respectively (Table 
28).  

 

Table 28: Ethnic Minorities in Akesu City 

 
IPAs 

No. % 

Total Population 509,230 100.00% 

Han 235,320 46.21% 
Total Ethnic Minorities 273,920 53.79% 
Uygur 264,960 52.03% 
Hui 5,240 1.03% 
Mongolian 610 0.12% 
Kirgiz 250 0.05% 
Kazakh 50 0.01% 
All others 2,800 0.55% 

Source: Akesu Statistics Bureau. 

 

122. Urban development, urban development master plan. The existing urban area of 
Akesu City is approximately 45 km2, the length of its east-west border and the north-south 
border is approximately 8 km and 7 km respectively. The residential, commercial and office mix-
uses are centered around the Old Town district; the industrial land use is concentrated on the 
southeastern part of the city and the area east of Yinbin Road; the wholesale markets are 
concentrated on the area south of Wuka Road and area north of the railroad; and residential 
land use can also be found in areas west of Duolang River, along Kekeya Road and the western 
part of the city.  Figure 21 illustrates the locations of major land uses in Akesu City.   

 

 

Figure 21: Distribution of Major Land Uses in Akesu City 

Source: Akesu City Urban Center Comprehensive Transportation Planning Study. 

Legend: Blue=Industrial; Orange=Residential, Red=Commercial, office and residential; Purple=Market and residential. 
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123. Due to physical constraints caused by Duolang River and the Southern Xinjiang 
Railroad, developing the southern and western directions of the city is relatively slow. The city 
center is formed on areas east of Duolang River and north of G314. Figure 22 graphically 
compares the land use patterns of 2010 and 2012. As shown in the figure, developments were 
concentrated on the north and western sections of the city over the past 2 years.  

 

  
Figure 22: Comparison of 2010 and 2012 Land Development Maps 

Source: Akesu City Urban Center Comprehensive Transportation Planning Study 

 
124. According to the Akesu Urban Development Master Plan (2012-2030), for year 2020, the 
planning population is set at 530,000 over a planning area of 73.3 km2; and for year 2030, the 
planning population is set at 700,000 over a planning area of 94.5 km2. To define the future 
development patterns and layout of Akesu City, the master plan specifies the following guiding 
principles: (i) Creation of three core centers along with green open spaces; (ii) Tighten the core 
centers and interface with the external; (iii) Develop public transportation corridors along with 
internal arterials and external ring roads; and (iv) Energy efficient city and pollution free rivers.  
 
125. National and Provincial Highways. Akesu City is served mainly by one (1) national 
highway (G314) and four (4) provincial highways (S207, S208, S209 & S306) for approximately 
208 km total length within the district. The descriptions and profiles of the five national and 
provincial highways in Akesu City are highlighted in Table 29, and the locations of the National 
and Provincial Road Network in Akesu City are illustrated in  
126. Figure 23.   
 

Table 29: Description and Profile of Major Road Network in Akesu City 

Category Road Class Start End 
Length in 
District 

Major Cities 

National G314 I Hongqipo Sta.   Shajingzi 88 km Urumqi, kashgar 
Provincial S207 II Tanan Road 7 Group Boundary 72 km Alar 
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S208 II Xidaqiao Road Awati Boundary 33 km Awati 

S209 II 
Amen Road 
Overpass 

Wensu Boundary 6 km Wensu 

S306 II Wushi Overpass Wushi Boundary 9 km Wushi 
Source: Akesu City Comprehensive Transportation Planning Development Plan (2012) 

 

Figure 23: Location of National and Provincial Highways in Akesu City 
Source: Akesu City Comprehensive Transportation Planning Development Plan (2012) 

 
127. Railway. The Akesu Rail Station is located 5-km from Akesu City and is approximately 
at the mid-point of the Korla-Kashgar rail corridor in southern Xinjiang. It was opened in 
December 1998 for passenger and freight services and is fully operated by Urumqi Railway 
Bureau. The station is classified as a regional station for passenger and freight operations, and 
a secondary station in terms of service volumes. There are several dedicated branch lines 
connected to the station for special designated transport services in petroleum/oil, agricultural 
products such as cotton, grains and vegetable oil. From 2008 to 2012, Akesu station served an 
average of 2.1 million annual passengers and an average of 1,040 ton of cargo. Access to and 
from the station mainly relies on Jiaotong Road, a 6-lane facility for road transport, and the 
frontage public plaza and taxi services for passenger dispersion.  
 
128. Public transportation. There are 20 service lines in the bus network, including four (4) 
overlapped lines for a combined total service length of 220 km. Seven (7) of the 20 lines 
combined for 90 km of intra-city services, and nine (9) lines combined for 130 km of suburban 
services. There are 101 bus stops within the urban bus network. The public transportation 
network in Akesu City is operated by Akesu Public Transportation Company Limited. The Akesu 
City bus network is centered on the intersection of the two major arterials, namely Dongdajie 
(East Street) and Nandajie (South Street), radiating outward to other key areas of the city such 
as the eastern part of the city and the suburban areas. The layout of the bus network in Akesu 
City is illustrated in Figure 24.  
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Figure 24: Layout of the Akesu City Bus Network 
Source: Akesu City Comprehensive Transportation Planning Development Plan (2012) 

 

129. Traffic safety. According to Akesu traffic police department, traffic safety records in 
Akesu are alarmingly poor. As indicated in the tables below, the vast majority of accidents are 
caused by motor vehicle drivers, most often on urban arterial roads where motor and non-motor 
transportation modes are mixed.  
 

Table 30: Traffic Accident Statistics in 2012 – 2014 
Period Accident Type Number Direct Capital Loss (CNY) 

2012 
Damaged 239 

259,000 Injured 289 
Fatal 53 

2013 
Damaged 236 

340,500 Injured 286 
Fatal 39 

2014 (1 Jan to 31 May) 
Damaged 99 

125,500 Injured 130 
Fatal 10 

Source: Akesu traffic police department, August 2014 

 

Table 31: The cause of the accident population distribution 

Accidents caused by… 
% of 

2012 2013 2014 
Vehicle drivers 98.32 94.92 95.96 
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Non-motorized drivers 1.68 5.08 4.04 
Pedestrians 0 0 0 

Total 100 100 100 
Source: Akesu traffic police department, August 2014 

 

Table 32: Accident Distribution in Different Road (In 2013, for example) 

The road classification The percentage of the accident % 

Arterial (motor and non-motor vehicle separately) 15.09 
Arterial (motor and non-motor vehicle mixed drive) 28.02 

Secondary (motor and non-motor vehicle separately) 3.02 
Secondary (motor and non-motor vehicle mixed run) 10.34 

Collector 3.25 
Laneway 0.49 

Others County, Township Road 39.79 
Total 100 

Source: Akesu traffic police department, August 2014 

 

130. Tourism resources. Akesu is rich in tourism resources. The city has 30 tourism 
attractions altogether (Table 33). Akesu has 17 immovable cultural relics altogether, 6 of which 
are of country level, and most are ancient tombs and sites (Table 34). In addition, there are 39 
intangible cultural heritages, one site is of national level, one site is of autonomous region level, 
two sites are of prefecture level and others are of county level or without degree, which is most 
famous for folk dance and songs (Table 35). Akesu Prefecture is the home to “Qiuci”, an ancient 
central Asian city which flourished in first millennium AD. It was an important stopover of the 
ancient Silk Road. Several historical sites and scenic spots can be found along the Silk Road in 
the prefecture related to the development of the “Qiuci” and “Duolang” culture. The majority of 
historical sites are spread throughout the surrounding counties and rural areas of the prefecture. 
No immovable cultural resource is within the project’s area of direct influence.  
 

Table 33: Akesu City Tourism Resources 

No. Scenic Name Basic Types Rating 

1 Huanggong Lake Tourism and recreation lake district 4 

2 West Lake Amusement Park Sports games leisure resort 3 

3 Moon Lake Tourism and recreation lake district 2 

4 Aiximan Lake Tourism and recreation lake district 

6 Taklimakan Desert Dune 3 

7 Kekeya Three North Shelterbelt Landscape Woodland 4 

8 Original Populus Island Woodland 3 

9 Tarim Silver Haven Holiday Resort Sports games leisure resort 3 

10 Duolang Resort Sports games leisure resort 2 

11 Bostan Garden Park leisure area 2 

12 Qimanzha Apricot Park Park leisure area 

13 Yierma Leisure Manor Park leisure area 

14 Yiganqi pollution-free vegetable base Teaching and research laboratory 

15 Yiganqi Orchard Park Animals and plants show 3 

16 Modern large agricultural sightseeing Animals and plants show 3 

17 Bostan village farm education Animals and plants show 

18 Fish ponds tourism Animals and plants show 
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No. Scenic Name Basic Types Rating 

19 Duolang Park Park leisure area 3 

20 Populus Park Park leisure area 

21 Children Park Cultural activities area 

22 Maiwulan Mosque Religious festival area 3 

23 Duolang civilazition Folk arts 3 

24 Kundanbaha Folk Village Features Community 3 

25 Local customs and folk rituals Local customs and folk rituals 

26 Shenguange Eco-water Manor Spa 4 

27 Qiuci and Duolang Civilization Festival Tourism festival and culture festival 3 

28 Trading and farming festival Trading and farming festival 

29 Corban Religious activities 
 30 Uygur and other ethnic costumes Characteristic costumes 
 Source: PPTA DFR, Supplementary Appendix  8, Ecotourism Development in Akesu: Opportunities and Challenges. November 

2014.  

 

Table 34: Akesu City’s Immovable Cultural Relics 

Relic Type Location Rating 
Construction 

time 

Usage and 
protection 

status 

Youlugunluke 
Mosque 

Ancient architecture 
In a farmland, 1km northeast to 

Youlugunlu Village, Yiganqi 
Township 

Undecided Qing 
Not 

available 

Haji 
Karebatimazha 

Ancient tombs 
700m south to Bulongruike Village, 

Yiganqi Township 
Undecided Qing 

Religious 
activities 

Taile Ancient City Ancient ruins 
In a farmland, 3km southwest to 
Suolegayi Village, Kumubashi 

Township 
County Yuan No use 

Tarim Sluice 
Important historical 
representative of 

modern architecture 

300m west to Sluice Village, Klatale 
Town 

Undecided 1971 Being used 

Ayinke Ancient 
City 

Ancient ruins 
In a farmland, 3km southwest to 
Langan Village, Ayikule Town 

County 
Northern 
Dynasties 

No use 

Xieyihe 
Jiamaludingmazh

a 
Ancient tombs 

500m west to Kuonabazha Village, 
Ayikule Town 

County Late Yuan 
Religious 
activities 

Asha ruins Ancient ruins 
In a farmland, 1km west to Ayikule 

Town 
County Tang No use 

Hongqi Slope 
Sifen Ground 
ancient elm 

Other 
Zhou Zailin’s house in Hongqi Slope 

Sifen Ground 
Undecided Qing Being used 

Akesu aviation 
airport site 

Important historical 
representative of 

modern architecture 

1km west to Gulebazha Community, 
Street office of Yingbazha, and in a 
residential 5km west to Akesu City 

Undecided 1953 
Place of 

residence 

Kekeya greening 
project 

Other 
15.5km east to Yiganqi Village, 

Yiganqi Township 
County 1996 Visiting 

Kalatagemazha Ancient tombs 
Front of South Kalatage Mountain, 3 
km northwest to Kushiairike Village, 

Ayikule Town 
County Yuan 

Religious 
activities 

Kalatage east 
tombs 

Ancient tombs 
East coast of Aqikemazhaaiken 

Canal, 3 km northwest to Kushiairike 
Undecided Undecided No use 
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Relic Type Location Rating 
Construction 

time 

Usage and 
protection 

status 
Village, Ayikule Town 

Kalatage west 
tombs 

Ancient tombs 
Front of South Kalatage Mountain, 

3km northwest to Kushiairike Village, 
Ayikule Town 

Undecided Undecided No use 

Akesu ruins Ancient ruins 

Hongqiao Street Office, south of 
Resitan Community, At the junction 

of West Main Street and Small South 
Street office 

 

County Qing 
 

Quehe ruins Ancient ruins 
In a farmland, 1km southeast to 
Queheta Village, Ayikuta Town 

County Undecided No use 

Keliya River north 
tombs 

Ancient tombs 
In a desert, 110km southeast to 

Tuowanalemudier Village, Kalatale 
Town 

Undecided Bronze Age No use 

Keliya Rive north 
relics (05 Bronze 

Age 
archaeological 

sites) 

Ancient ruins 
In a desert, 110km southeast to 

Tuowanalemudier Village, Kalatale 
Town 

Undecided Bronze Age No use 

Source: PPTA DFR, Supplementary Appendix  8, Ecotourism Development in Akesu: Opportunities and Challenges. November 

2014.  
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Table 35: Akesu City’s Intangible Heritage (Existing and Recently Declared) 

Name Genre Rating 
Distribution  

(main feature area) 
Development and 

protection situation 
Querikumumaixirepu in Aksu 

City 
Folk custom National Kalatale Town Under protection 

Wooden utensils making skills 
Folk 

craftsmanship 
Autonomous 

Region 
Kalatale Town Under protection 

Corn pasta consumption 
customs and practices 

Folk custom Area Kalatale Town Under inheritance 

Conventional cotton nets 
making skills 

Folk 
craftsmanship 

Area City Under inheritance 

Painting Folk art County City, Kumubashi Township Under inheritance 

Flower-hat sewing skills Folk art County City 
No inheritance, waiting 

for protection 

Basketry skills 
Folk 

craftsmanship 
County Township and town Under inheritance 

Duolang Mukamu Folk music County City, township and town Under inheritance 

Wooden spoon (Kushike) 
making skills 

Folk 
craftsmanship 

County Kalatale Town Under inheritance 

Flower-carpet making skills 
Folk 

craftsmanship 
County 

Yiganqi Township, 
Kalatale Town, Ayikuta 

Town, 
Under inheritance 

Foundry industry skills 
Folk 

craftsmanship 
County Kushibayi Township Under inheritance 

Metal craft 
Folk 

craftsmanship 
County City Under inheritance 

Reed mat knitting skills 
Folk 

craftsmanship 
County Kalatale Town Under inheritance 

Blacksmith craft industry 
Folk 

craftsmanship 
County City,Kalatale Town Under inheritance 

Painting skills 
Folk 

craftsmanship 
County Kalatale Town Under inheritance 

12 Mukamu Folk music County 
City, Yiganqi Township, 
Kalatale Town, Ayikuta 

Town 
Under inheritance 

Akesu Sainaimu Folk music County City 
No inheritance, waiting 

for protection 

Quegetale Sainaimu Folk music County Yiganqi Township 
No inheritance, waiting 

for protection 

Source: PPTA DFR, Supplementary Appendix  8, Ecotourism Development in Akesu: Opportunities and Challenges. November 

2014.  
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4. Assessment Boundaries and Classes 

 

131. Air. For impact on air quality, the assessment boundary is 200 m from the centerlines of 
the roads for the urban road network subcomponent. For the solid waste transfer station, the air 
quality assessment boundary is a radius of 2.5 km from the center of the station. The 
assessment factor is primarily air emission during construction and operation of the roads and 
solid waste transfer station. According to the Technical Guidelines on EIA: Atmospheric 
Environment (HJ2.2-2008), the atmospheric impact assessment is rated as class III. 

 

 
Figure 25: Air Quality Assessment Boundary for Solid Waste Transfer Station 

 

132. Water. For surface and groundwater, the assessment boundary is the Duolang River 
and the Duolang canal watersheds. The assessment factors include water supply for residential 
and landscaping consumption, leachate from solid waste transfer station, wastewater from 
vehicle cleaning and workers’ sewerage. All of the above can cause pollution to the surface and 
ground water. According to the Technical Guidelines on EIA: Surface Water (HJ/T2.3-93) and 
the Technical Guidelines on EIA: Ground Water Impact (HJ610-2011), the assessment class is 
rated as class III, in consideration of the temporary nature of impact during construction and the 
groundwater level. 
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133. Noise. The assessment boundary is defined to be 200-m from the border of the project. 
According to the Technical Guidelines on EIA: Acoustic Environment (HJ2.4-2009), the noise 
impact assessment is rated as class III, in view of: (i) the construction area is situated in the 
class 2/4a noise functional zone class; (ii) he incremental noise level for sensitive spots are 
anticipated to be 3 dB(A) or lower; and (iii) the population in the project area is not expected to 
increase rapidly. 
 
134. Ecological Environment. The negative assessment factors are primarily the ecological 
disturbances during construction, including wetland rehabilitation. The assessment boundary is 
defined to be 500-m from the borders of the project areas. According to the Technical 
Guidelines on EIA: Ecological Impact (HJ19-2011), the assessment is determined to be class III, 
in view of the fact that the geographic scope of impact is between 2 and 20 km2. 
 
135. Air and Noise Sensitive Spots. For the construction and upgrading of the 21 roads, the 
sensitive spots are as follows: 

 

Table 36: Air and Noise Sensitive Spots 

No. Road Sensitive Spot 
Distance 

from Center 
(m) 

No. of 
Buildings 

Storeys 
No. of 

Households 
Street-Facing 

Windows 

1 

Nadajie St. 
(Secondary) 

No. 7 Middle School 40 1 4 / 56 
Liyuan Compound 30 2 6 60 120 

Akesu 1st Middle School 70 1 5 / 170 
Jinhai’an Compound 30 2 6 40 80 

Jinshihuayuan Compound 30 1 6 100 200 
Kangjuhuayuan Compound 30 2 6 90 270 

2 
Beidajei Blvd 
(Secondary) 

Xianggelia Compound 35 1 6 42 90 
Akesu 1st Hospital Medical Clinic 26 1 7 / 90 

3 
Tanan Rd 
(Primary) 

Huajinhuayuan Compound 54 1 16 60 120 

4 
Yingbin Rd 
(Primary) 

Bank of China Residential Bldg 45 1 6 40 80 
No. 11 Primary School 130 1 4 / 60 

Akesu Vocational School 190 1 5 / 110 

5 

Wangsanjie St 
(Secondary) 

Akesu Radio Residential Compound 20 1 6 30 50 
Akesu 1st Construction Co. 

Residential Compound 
20 1 6 30 60 

Xinyuhuating Compound 30 1 25 80 200 
Prefecture Hotel Residential 

Compound 
20 1 6 45 65 

6 

Jiaoyu Rd 
(Secondary) 

Luqiao Compound 50 1 6 40 100 
Xiyu Compound 50 2 5 56 112 

Xinjiang Akesu Education College 63 1 5 / 70 
Akesu Prefectyre Exp Middle School 90 1 5 / 90 

Akesu No. 9 Middle School 60 1 4 / 88 
Akesu Buses Co. Residential Bldg 50 1 6 30 70 

7 

Renmin Rd 
(Secondary) 

Yueliangquan Compound 25 2 6 80 160 
Duolangqquan Hospital 25 1 5 / 52 

Yishi High School (East Campus) 86 1 6 / 128 
Jiaheyuan Compound 25 1 6 40 80 
Resitejiama Mosque 30     

 Nanchang Rd Xinhua Printing Co. Compound 35 1 6 25 75 
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No. Road Sensitive Spot 
Distance 

from Center 
(m) 

No. of 
Buildings 

Storeys 
No. of 

Households 
Street-Facing 

Windows 

8 (Secondary) Prefecture Staff Quarters 25 1 6 72 144 

9 
Huanan Rd 
(Secondary) 

Yiyuan Apts 42 1 6 60 120 

10 
Jiashe Rd 

(Secondary) 
Akesu 2nd Hospital 85 1 10 / 160 

11 
Minzhu Rd 

(Secondary) 
Huaneng Xingfu Compound 44 6 6 130 260 

Akesu Xianda Mosque 30     
Huanengyuxiu Compound 40 2 17 256 640 

12 

Jiefang 
Central Rd 
(Primary) 

Dushiyijing Compound 45 1 6 30 95 
Akesu Prefecture Cultural & Arts 

School 
50 1 5 / 75 

Akesu No. 6 Middle School  60 1 5 / 60 
Akesu No. 6 Middle School Staff 

Qtrs 
40 1 6 140 280 

Akesu Redcross Hospital 30 1 4 / 45 

13 
Jiaotong Rd 
(Secondary) 

Zheneng Power Plant Staff Qtrs 50 1 17 96 1920 

14 
Wenhua Rd Prefecture No. 2 Middle School 90 1 5 / 150 

Akesu Senior Technical School  150 1 5 / 50 

15 
Tianshan Rd 
(Secondary) 

Dushitaoyuan Compound 20 2 6 40 100 
Shijidongfang Gardens 40 3 17 306 0 

16 
Zhongyaun 

Rd 
Primary) 

Jintudi Compound  39 2 5 112 224 

17 

Community 
Lanes 

Yingbage Community, Kekeya 
Neighborhood, Langan Street 

Committee, Nancheng St. 
Committee  

2-3 / 1 4300 / 

 

 
Figure 26: Map of Air and Noise Sensitive Spots 
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136. Sensitive Water Bodies. The sensitive spots for water impact include two surface water 
bodies and the groundwater in the project area, as follows. 

 

Table 37: Water Sensitive Spots 
Environmental 

Element Sensitive Spot Location Use Protection Level 
Surface Water Old Duolang River Project Area (W, 0.8 km) Agriculture, urban 

landscaping, biodiverisity 
Class II of Surface Water 

Quality Standards (GB3838-
2002) 

Duolang Canal 
Akesu-Duolang 

wetlands 
Groundwater Project area Source for centralized 

water supply 
Class III of Groundwater 

Quality Standards 
(GB/T14848-9) 
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E. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

 

 

137. Potential project impacts, both positive and negative, were assessed through site visits, 
technical analysis, as well as consultations with government agencies and local communities, 
and dialogues among the EA, IA, APMO, DI, EIA institute and PPTA consultants.  

 

1. Incremental Environmental and Social Benefits 

 

138. The project will have substantial environmental and socioeconomic benefits. The project 
will improve mobility and accessibility, sanitation and public health, livelihoods and the overall 
quality of life for the people of Akesu city, and will enable sustained economic growth, industrial 
and tourism development, urbanization, and environmental improvement for Akesu. The project 
will directly benefit 263,830 people, of which 122,420 or 46.4% are ethnic minorities, and 44,320 
people or 16.8% are poor. The project will create 12,130 person-years of direct and 31,510 
person-years of indirect employment opportunities during the project construction phase, 
including a target for about 60% employment for women, ethnic minorities and poor. It will 
generate 2,760 direct jobs and 7,180 indirect jobs during the project operation phase. 
 
139. The wetlands rehabilitation component will enhance the National Wetland Park network 
in the PRC, provide a demonstration of wise wetland use as promoted by the Ramsar 
Convention; and, in part, help to meet Akesu’s obligations as part of the Tarim River Basin. The 
wetlands’ ecosystem services, identified and quantified through a valuation exercise, are 
expected to be significantly enhanced after project completion, with an estimated increase of the 
wetland’s total annual ecosystem services value to $5.8 million as a result of the project. The 
restored wetland biotope will provide regulating services (including water storage, supply and 
treatment; micro-climate regulation), supporting services (biodiversity maintenance by providing 
resting, nesting, feeding and breeding habitats for wildlife including migratory water birds), and 
cultural services (including research, education and recreation).  

 

140. The project promotes people-center, low-carbon urban mobility. All roads will be 
developed with safe and adequately wide footpaths as well as fully segregated non-motorized 
lanes with a total length of 19.1 km. Traffic safety will be promoted through adequate design of 
the roadway itself (including key interventions such as appropriate street lighting, safe roadway 
alignments, adequate shoulders, signage, a pedestrian underpass, and protective barriers in 
vulnerable areas). Project design has emphasized investments in public transport facilities, 
including the installation of 178 weather-protected public bus stations along project roads. Two 
“Living Streets” where community members, including kids and the elderly, can shop, play and 
socialize, will be piloted. 
 
141. The project will also have significant pollution abatement benefits. 29.3 million liters of 
fuel can be saved per year from the improved road conditions, resulting in the reduction of CO2 
emission by 215,000 tons per year. The use of waste heat from a combined heat and power 
plant to supply the district heating network will result in the closure of 28 low-efficient and high-
polluting small boilers that will reduce coal use by 25,900 tons per year, resulting in significant 
emission reduction in terms of SO2 (173 tons), NOx (1,559 tons), and CO2 (64,000 tons). The 
central heating subcomponent will improve the heating quality and the quality of life for 105,503 
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residents, and reduce traffic hazards caused by coal and slag transport vehicles in areas 
currently serviced by small boilers. 

 

142. The proposed water supply and sewer networks subcomponents will reduce water 
pollution to the receiving water bodies, improve the water quality of surface water, improve the 
living environment of the local residents, and reduce water-borne diseases. All these will 
contribute to the improved living standards of 263,820 residents. The project will construct some 
33-km of sewer pipeline, with the service population of 120,000. The estimated amount of 
domestic wastewater to be collected at full capacity is about 21,600 m3/d. This wastewater will 
be delivered to the existing municipal WWTP, where it will be treated to Class-1B Standard prior 
to discharge. The sewer system will reduce contamination of the Duolang River, and will result 
in cleaner and healthier living environment for the urban residents. The estimated pollution 
abatement is shown in Table 38. The solid waste management subcomponent will cover the 
whole city and improve urban sanitation, public health and the quality of life for an equal number 
of residents.  

 

Table 38: Summary of Pollutants Removal through the Sewer Pipelines 
 Length of sewer pipe (m)                              77,975 
 Service population (pax)                            120,000  

 Wastewater collected (m3/d)                              21,600  
 CODcr (t/yr.) removal                                3,280  

 TP (t/yr.) removal                                    39  
 TN (t/yr.) removal                                    32  

 NH3-N (t/yr.) removal                                  174  

Source: the EIA Institute and PPTA Consultants 

 

143. Finally, the project features several innovative and/or good practices with significant 
demonstration potential: (i) it will pilot the concept of “living streets” in selected residential 
alleyways in low-income, ethnic minority communities of Akesu, whereby suitable community 
streets (to be identified in a participatory process with affected communities) will be designed as 
a social and shared space where people can meet and where children can play safely, aiming to 
reduce both the speed and dominance of motorized transport; (ii) the design of the urban 
transport will take into account road safety, non-motorized transport, and integration of public 
transport system. A non-motorized transport management plan will be developed, and traffic 
safety awareness campaigns with schools, drivers association, and communities will be 
supported to enhance safety awareness; (iii) the wetland rehabilitation component will 
strengthen existing wetland functions which have been identified and quantified through an 
ecosystem services valuation. The project will support the establishment of a wetland 
management and monitoring system, including an education and research center to inform the 
public on the wetland’s ecosystem services and protection importance; and (iv) the project will 
contribute to the development of a citywide solid waste management road map, with defined 
short-, medium- and long-term targets, and introducing the concept of 3R (reduce, reuse, 
recycle). 
 
144. The project’s capacity building initiatives will ensure the sustainable operations and 
viability of the new facilities, while facilitating operational and managerial improvements to 
existing infrastructure. The improved technical designs will result in lowered pavement and 
network maintenance costs, enhancing the long-term sustainability of the road assets. The road 
and waste management subcomponents have also incorporated capacity building for local 
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agencies on road safety, urban sanitation and community-based 3Rs. A public environment 
awareness raising program in parallel with the existing environment and health programs and 
close coordination with the Akesu municipal environmental protection bureau and health bureau 
will be carried out during the implementation of the project. 

 

2. Screening and Scoping of Potential Impacts 

 

145. A scoping exercise was carried out for the EIA of each individual sub-components at the 
beginning of the EIA process, through a number of techniques such as the Leopold matrix, site 
visits, community interviews and web posting, to identify the potential impacts, both positive and 
negative. The identified potential impacts were then screened during the EIA process in order 
to: (i) identify the relative significance of potential impacts; (ii) establish the scope of the 
assessment which assists in focusing on major, critical, and specific impacts; and (iii) enable 
adaptability in regard to consideration of new issues associated with the local context and 
specific site and alignment.  
 
146. The potential impacts and risks were identified during the scoping and screening 
exercise which drew heavily from information disclosures and consultations with key 
stakeholders ranging from the responsible and supervisory government agencies to members of 
the local communities. Major potential impacts and issues of concern identified at screening 
stage and included in the EIA study (EIA scoping). These included: 
 

 Transport infrastructure and municipal services. During construction: noise, air 
pollution (mainly fugitive dust), water pollution, earthwork and soil erosion, solid 
waste disposal, interference with traffic and municipal services, as well as 
permanent and temporary acquisition of land, involuntary resettlement; and 
occupational and community health and safety. During operation: air, noise and 
solid waste pollution from operation of the project roads; noise pollution from water 
and wastewater pump stations of the water supply, sewerage and central heating 
networks; air, water, noise, solid waste pollution for the operation of the other project 
facilities (e.g., heat exchange stations); and possible risk of spills caused by traffic 
accidents with impacts on rivers, groundwater and soil, and noise during operation 
of the HESs. 

 
 Wetland rehabilitation. During construction: the re-creation of a more naturally 

functioning wetland ecosystem will require significant construction activities, 
involving sediment dredging and earthwork. This will have a temporary impact on 
existing wetland functions (biodiversity and habitats, water quality). During 
operation: the rehabilitated wetlands will require de-silting from time to time (about 
once every two years). 
 

147. The following sections assess adverse impacts in detail. Pre-construction, construction 
and operational phase impacts are considered separately.  

 

3. Pre-Construction Phase  

 

148. Measures during feasibility study and environmental impact assessment. A 
number of environmental management measures have been proposed during the preparation of 
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the domestic FSR, EIS, this IEE, the EMDP and the LAR, and will be implemented in the pre-
construction phase to ensure that appropriate plans and documentation to determine the 
environmental performance of construction and operation of project components are in place. 
All project sites, road alignments and the pipeline routes in the updated FSR were carefully 
selected to avoid or minimize potential adverse impacts on the environment and surrounding 
communities; through improved project design and analysis of alternative sites, LAR impacts 
could be significantly reduced. Meaningful consultation with key stakeholders and affected 
persons (APs) has been undertaken on the potential environmental and social impacts of the 
project and its subcomponents, documented in Chapter G of this IEE. Comments and 
suggestions from the consultation activities have been incorporated into the updated FSR, and 
will be included in the detailed designs. The project underwent the EIA process under the PRC 
laws and regulations as well as ADB Safeguard Policy Statement (2009). An EIS report was 
prepared by a licensed and qualified EIA institute, reviewed by an expert panel on 23 October 
2014, and approved by XUAR EPD on 25 November 2014.  
 
149. Measures during pre-construction. A number of environmental management 
measures will be implemented in the pre-construction phase to ensure that appropriate plans 
and documentation to determine environmental performance of construction and operation of 
subprojects are in place.  These include: A series of issues and needs have been identified 
during the preparation of the FSR, EIS and IEE, which will need to be addressed prior to project 
construction. These issues and needs are described below, and reflected in the EMP, pre-
construction phase:  
 

(i) EMP implementation arrangements: The APMO will establish an environment 
management group (EMG). Terms of Reference of the EMG are defined in the EMP. 
Amongst others, the EMG will hire the Akesu environment monitoring station (AEMS) 
to conduct environment monitoring in accordance with the monitoring plan defined in 
the EMP. The APMO will also hire environment specialists under the loan 
implementation consultant services (LIC) to advise the APMO, contractors and CSCs 
on all aspects of environment management and monitoring; 

(ii) Updating EMP: Mitigation measures defined in this EMP will be updated and 
incorporated into the preliminary and detailed design to minimize adverse 
environmental impacts. This will be the responsibility of the APMO through the 
Design Institute (LDI); 

(iii) Land-take confirmation: The Resettlement Plan will be updated with final inventory 
and the results incorporated into the detailed design. This will be the responsibility of 
the AMG, using the LDI; 

(iv) Re-employment plan: Akesu Yangguang Heating Company Ltd. will implement Labor 
Retrenchment and Reemployment Plan; 

(v) Wetland design: Before commencement of wetland construction, the LDI will prepare 
preliminary design and construction drawings for the Akesu-Duolang wetlands that (i) 
are substantiated with data series of water quality and sediment transport; (ii) take 
into account expected high suspended solids inflow and migratory periods; and (iii) 
enhance the wetland’s existing regulating, supporting and cultural ecosystem 
services. The preliminary design and construction drawings will be submitted to ADB 
for review and appraisal prior to Works contract award. 

(vi) Contract documents: Issues can potentially arise if the bidding documents are 
prepared without access to or use of this IEE and particularly the EMP. As such, no 
bidding documents will be prepared without the authors having incorporated a 
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Chinese copy of the EMP as well as the conditions defined in Appendix 7, which 
shall be included in the safeguard clauses of the Technical Specs in the contracts. 
This will be the responsibility of the APMO with the support of the Tendering Agent; 

(vii) Site-specific EMPs: Following the award of construction contracts, contractors will 
prepare site-specific EMPs, responsive to the project EMP, for clearance by the 
APMO; 

(viii) Environmental Protection Training: Environmental specialists including the LIC (and 
officials from AEPB) will (be invited to) provide training on implementation and 
supervision of environmental mitigation measures to contractors. This will be the 
responsibility of the APMO; 

(ix) Grievance Redress Mechanism (GRM): Prior to construction, the APMO will review 
and put into place the pre-defined GRM (Chapter H), and provide training for GRM 
access points. The GRM’s phone number, fax, address and email will be disclosed to 
the public; and 

(x) An asbestos risk assessment will be conducted by a licensed institute for all 28 small 
boilers affected by the project during detailed design, or before completion of the 
district heating component. In case of identified presence of asbestos, an asbestos 
management plan will be developed for all affected boiler houses, and 
deconstruction of asbestos containing boiler houses will be conducted and 
supervised in conformity with the approved asbestos management plan. 

 

4. Potential Environmental Impacts and Mitigation Measures during Construction 

 

4.1 Earthwork, Soil Erosion 

 
150. Earthwork. Engineering analysis has shown that the cuts and fills will be balanced for 
each subcomponent, with exception of the wetland rehabilitation component (see below). Most 
of the roads will be rehabilitation only and will not lead to borrows or spoils. For the two new 
roads, the earth works are calculated to be balanced as well; no borrows or spoils are 
necessary. The water supply, sewerage and central heating pipes will be built 1.5 to 2 meters 
below ground. The excavated earth will be refilled. The earthworks for the waste transfer station 
and the nursery will also be balanced on both sides. 
 
151. Earthwork related to wetland rehabilitation. The wetland rehabilitation works will 
involve dredging of the existing shallow manmade ponds to increase the hydraulic retention 
capacity of the wetlands, especially the sedimentation retention zone (SRZ) and the boundary 
canal and bund, requiring the removal of 1.26 million m³ of soil. Sediment quality of the 
sediments to be dredged was assessed against Class II of Soil Environmental Quality Standard 
(GB15618-1995), which is the equivalent soil quality for the adjoining agricultural lands. The 
results are listed below in Table 39. The quality of the material to be dredged and excavated 
meets the above standards, and can be used for the re-modeling and landscaping of the 
wetlands and for the 6.3-ha forestry shelter belt around the perimeter. Dredging works will be 
conducted by wetland cell (i.e., through temporary hydraulic isolation of manmade ponds) to 
avoid secondary pollution in cell in operation. Dry dredging (including solidification and 
excavation) will be applied.  
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Table 39: Wetland Sediment Quality Monitoring Results (mg/kg) 

No. Parameter 
Class II Standard 
(GB15618-1995) 

Monitoring Results 

#1 #2 #3 

1 pH / 6.5~7.5 6.5~7.5 6.5~7.5 

2 Copper 100 <1 <1 <1 

3 Manganese / <0.6 <0.6 <0.6 

4 Lead 300 <0.4 <0.4 <0.4 

5 Nickel 50 <2 <2 <2 

6 Cadmium 0.3 <0.1 <0.1 <0.1 
Source: APMO, November 2014. 

 

152. Soil erosion. Water-related soil erosion is not an issue of critical concern in Akesu. But 
wind-related soil erosion may cause the loss of soil. Construction sites will be sprayed regularly 
during dry, windy days to minimize dust generation. Construction plans will include erosion 
control prescriptions for construction work areas, including (i) constructing intercepting ditches 
and drains to prevent runoff entering construction sites, and diverting runoff from sites to 
existing drainage; (ii) limiting construction and material handling during periods of rains and high 
winds; and (iii) stabilizing all slopes, embankments, and other erosion-prone working areas 
while works are going on; (iv) stockpiles shall be short-termed, covered with clean tarpaulins, 
and water shall be sprayed during dry and windy weather conditions. All earthwork disturbance 
areas shall be stabilized within 30 days after earthworks have ceased at the sites.  

 

4.2 Air Quality 

 

153. Anticipated sources of air pollution from construction activities in all subcomponent sites 
include: (i) dust generated from earth excavation, loading, hauling, and unloading; (ii) dust 
generated by the movement of vehicles and heavy machinery on unpaved access and haul 
roads; (iii) dust from aggregate preparation, concrete-mixing, and haulage activities; (iv) odour 
from asphalt melting, mixing, and spreading; (v) exhaust from vehicles and equipment; and (vi) 
odour from wetlands sediment dredging.  
 
154. Gaseous Air Pollution. Contractors will be required to regularly inspect construction 
machinery and confirm compliance with the PRC Limits and Measurement Methods for Exhaust 
Pollutants from Diesel Engines of Non-Road Mobile Machinery (GB 20891-2007), as provided 
below. 

 

Table 40: Air Emission Limits for Diesel-Powered Non-Road Mobile Machinery 
Net Power (Pmax) 

(kW) 
CO 

(g/kWh) 
HC 

(g/kWh) 
NOx 

(g/kWh) 
HC+NOx 
(g/kWh) 

PM 
(g/kWh) 

130 ≤ Pmax ≤ 560 3.5 1.0 6.0 -- 0.2 
75 ≤ Pmax < 130 5.0 1.0 6.0 -- 0.3 
37 ≤ Pmax < 75 5.0 1.3 7.0 -- 0.4 
18 ≤ Pmax < 37 5.5 1.5 8.0 -- 0.8 
8 ≤ Pmax < 18 6.6 -- -- 9.5 0.8 
0 ≤ Pmax < 8 8.0 -- -- 10.5 1.0 

Source: Limits and Measurement Methods for Exhaust Pollutants from Diesel Engines of Non-Road Mobile Machinery (GB 20891-
2007), Ministry of Environmental Protection and State Quality Supervision, Inspection and Quarantine Administration. 
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155. Dust. Construction activities, especially earth excavation, material preparation and 
transportation, can produce dust. The blowing dust from construction sites usually consists of 
suspended particulates with diameters of < 5 μm (8%), 5~20 μm (24%), and > 20 μm (68%). 
Temporary earth piles are often a significant source of dust. The daily average TSP at 150-m 
downwind of an earth pile can reach 0.49 mg/m3 or 160% of the class II limit, under the following 
conditions: (i) with wind speed of 3 m/s; (ii) dry weather; and (iii) no environmental protection 
measures (e.g., water spraying). Other major sources of dust include earth loading and 
unloading, movement of vehicles in and out of the construction sites, earth leakage and littering 
from vehicles and the exposed surface of the construction site. It is estimated that in the area 
from 50~150 m from a construction site, TSP exceeds class II limit of the PRC ambient air 
quality standards, but will be able to meet the class II limit with a distance of 200~300 m from 
the site. Dust from the transportation vehicles at the construction site usually accounts for about 
60% of the total. The empirical formula for completely dry weather is as follows: 

 

75.085.0

5.08.65
123.0 























PWv
Q  

 

Where:  

 

Q = dust from transportation vehicle, kg/(km • vehicle); 

 V = vehicle speed, km/h; 

 W = load, t; 

 P = dust on road surface, kg/m
2
. 

 

156. For a 5-ton truck, the amount of dust production under different speeds and road 

conditions are shown in Table 41. 

 

Table 41: Dust Generation from a 5-Ton Construction Truck 

Speed 
(km/h) 

Dust Generation (kg/km•vehicle) 
Under Different Road Surface Dust (kg/m2) 

0.1 kg/m2 0.2 kg/m2 0.3 kg/m2 0.4 kg/m2 0.5 kg/m2 
5 0.0283 0.0476 0.0646 0.0801 0.0947 

10 0.0566 0.0953 0.1291 0.1602 0.1894 
15 0.0850 0.1429 0.1937 0.2403 0.2841 
20 0.1133 0.1905 0.2583 0.2583 0.3788 

Source: Domestic EIS, November 2014. 

 

157. The most effective measure to suppress dust is water spraying. A daily spray of water 
for 4~5 times on the road surface can reduce dust by as much as 70%. The more detailed 
results of dust suppression by water spray are provided below. As can be seen from the table, 
4~5 sprays on a daily basis will reduce the pollution distance to 20~50 m. Dust suppression can 
also be achieved by sealing off the construction site by fences. 
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Table 42: Dust Suppression by Water Spray 

Water Spray 

Hourly Average Concentration of TSP (mg/m3) 
At Different Distance from Construction Site 

5 m 20 m 50 m 100 m 
4~5 times/d 10.14 2.89 1.15 0.86 
No 2.01 1.40 0.67 0.60 

Source: Domestic EIS, November 2014. 

 

Table 43: Dust Suppression by Fences 

 
TSP Concentration (mg/m3) 

At Different Downwind Distances 
Upwind Construction 
Site (Reference Point) 

20 m 50 m 100 m 150 m 200 m 250 m 
Without fence 1.303 0.722 0.402 0.311 0.270 0.210 

0.204 mg/m3 
With fence (metal board) 0.824 0.426 0.235 0.221 0.215 0.206 

Source: Domestic EIS, November 2014. 

 

158. A series of mitigation measures will be undertaken to limit dust generation during 
construction for the subprojects. Water trucks will be used to wet the construction roads, 
according to a daily schedule and taking into consideration weather conditions. When 
construction takes places during dry and windy days, water will be sprayed on earth piles and 
exposed surfaces to suppress dust. Aggregate preparation and storage areas and concrete- 
mixing plants will be located more than 300-m from the nearest residential area, downwind by 
the prevailing wind, while asphalt plants will be located more than 500-m downwind. Dust 
suppression equipment will be installed in concrete-batching plants. Proper maintenance of 
vehicles and diesel equipment, and avoidance of unnecessary running of vehicle and equipment 
engines will reduce emissions. Regular field inspections will be conducted by the contractor’s 
onsite engineer and by the environmental officer of the PIC. In case of violations or community 
complaints about dust and smoke pollution, the contractors will be ordered to take time-bound 
corrective actions. 
 
159. Odors. Odors emitted during sediment dredging and transportation could impact the 
surrounding environment. Odor intensity is classified based on odor threshold values. Odor 
intensity is classified into six levels in the PRC (Table 44). The limitation criteria are generally 
equivalent to class 2.5-3.5 of odor intensity. If beyond the intensity range, odor pollution will be 
identified and corresponding measures shall be taken. 
 

Table 44: Classification of Odor Intensity in the PRC 
Classification of 

Intensity 
Sensory Intensity of Odor 

0 No Odor 
1 Very Faint Odor (detect threshold concentration) 
2 Weak odor which can determine the property of gas (confirm threshold concentration) 
3 Significant odor to smell easily 
4 Strong Odor 
5 Very strong Odor 

Source: Domestic EIS prepared for the Kuitun Urban Development Project, 2012. 

 

160. The domestic EIS report uses an analogy method to assess the class of odor pollution 
intensity. It references the Mudanjiang Nanpaozi Dredging Project (dry excavation in summer) 
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and the investigation analysis of pollution source odor class for that assessment is shown in 
Table 45.  

 

Table 45: Odor Intensity of Mudanjiang Nanpaozi Sediment Dredging (Dry Excavation of Dry Pond) 
Distance Sensory Intensity of Odor Class 
Shore Apparent Odor Class 3 
30m away from shore  Weak Odor Class 2 
80m away from shore Very Faint Class 1 
Above 100m away from shore N/A Class 0 

Source: Domestic EIS prepared for the Kuitun Urban Development Project, 2012. 

 

161. By this analogy, there will be apparent odor in the immediate vicinity of the wetlands 
during dredging. However, the odor intensity will only reach class 2 (weak odor) beyond 30-m, 
lower than limitation criteria (class 2.5-3.5) of odor intensity; and there will be no odor beyond 
80-m.  
 
162. Dredging works will be done after draining and solidifying sediments to avoid sediment 
leachate and minimize odors. However, where wet dredge spoil is produced, on-site dewatering 
will be undertaken with the sludge covered with a layer of soil to reduce odors. Transport of 
dried sediment will be undertaken in closed trucks to prevent scattering along the way. 

 

4.3 Surface and groundwater quality; wastewater and solid waste management 

 

163. No major impacts on surface and groundwater resources are anticipated during laying of 
auxiliary pipes and road rehabilitation. However, fuels and chemicals used for road construction 
could contaminate groundwater if they are not properly stored and disposed. Spills of toxic 
substances resulting from traffic accidents during construction may also contaminate 
groundwater if no proper emergency response is undertaken. Water quality (for pollutants such 
as SS, CODcr, NH3-N and Petroleum) will be monitored by Akesu EMS during construction in 
accordance with the EMP monitoring program (Table A1.4) to identify and confirm results of the 
impact assessment and effectiveness of adopted mitigation measures. 
 
164. Construction Wastewater. Wastewater produced during construction will come from 
washing aggregates, pouring and curing concrete, and oil-containing wastewater from 
machinery maintenance and repairs. Measures for managing wastewater include settling ponds 
and oil-water separators. Recycled water will be used in spraying for dust control.  
 
165. Construction Camp Wastewater. Domestic wastewater during the construction phase 
will come from the construction camps, which will be required for the wetland rehabilitation and 
the nursery construction components only. Each worker is estimated to produce approximately 
120 liters per day of domestic wastewater. Septic tanks and temporary eco-toilets will be 
established to treat/contain the sewage from the two construction camps. No construction camp 
will be necessary for the construction of all other subcomponents since they are located in the 
urban areas, but movable eco-toilets will be provided at the construction sites.  
 
166. Solid Waste. An average of 1 kg/d per worker of garbage will be produced from the 
construction camps. A covered garbage basin will be constructed at the two construction camps. 
The garbage will be collected regularly and transported to the municipal landfill for sanitary 
disposal. The production of construction solid wastes (building demolition wastes and discarded 
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packages and construction materials) will depend on the local conditions of the routes and sites. 
Reusable materials from building demolition (such as steel bars, window and door frames and 
bricks), discarded packages and other construction wastes will be collected and sold to local 
recycling stations. The non-recyclable wastes will be transported to the municipal landfills for 
sanitary disposal. 
 

167. Hazardous and Polluting Materials. A construction material handling and disposal 
protocol that includes spill responses will be prepared and implemented as part of each 
construction site’s environmental supervision manual. The following measures will be taken to 
prevent pollution of soil and surface and groundwater: (i) storage facilities for fuels, oil, and 
similar products will be within secured areas on impermeable surfaces, and provided with bunds 
and clean-up installations; (ii) vehicles and equipment will be properly staged in designated 
areas to prevent contamination of soil and surface water; (iii) vehicle, machinery, and equipment 
maintenance and refuelling will be carried out so that spilled materials do not seep into the soil; 
(iv) oil traps will be provided for service areas and parking areas; and (v) fuel storage and 
refilling areas will be located at least 300-m from drainage structures and important water 
bodies. The contractors’ fuel suppliers will be properly licensed, follow proper protocol for 
transferring fuel, and be in compliance with PRC Guidelines on Transportation, Loading and 
Unloading of Dangerous or Harmful Goods (JT 3145-88).  
 
168. Deconstruction of small boiler houses. Under the central heating network upgrading 
subcomponent, 28 boiler houses will be converted into heat exchange stations; others may be 
demolished. The boiler houses may contain asbestos, although the likelihood is considered to 
be low. The Akesu Yangguang Heating Company Ltd. will appoint a licensed institute to conduct 
a site assessment for those to be demolished and renovated, and prepare an asbestos cleanup 
and disposal plan. The plan should contain provisions for compliance with the provisions of the 
PRC Occupational Disease Control Act (2002) and Work Safety Act (2002).The Akesu 
Yangguang Heating Company Ltd. will then engage licensed contractors to do the cleanup and 
disposal, under the supervision of the Akesu EPB and labour bureau. A post-cleanup report will 
be submitted to the Akesu EPB and ADB. 
 

 

4.4 Construction Noise 

 

169. Noise Sources. The construction and rehabilitation of roads and other urban 
infrastructures will require a variety of equipment: (i) earth moving, including front-end loaders, 
back hoes, bull dozers, trucks, rollers, scrappers, graders and pavers; (ii) material handling, 
including concrete mixers, concrete pumps, cranes and derricks; (iii) power units, including 
compressors and generators; (iv) impact equipment, including pile drivers, pneumatic breakers, 
pneumatic chippers and hydraulic breakers; and (v) other equipment, such as poker vibrators, 
compressed air blowers and power saws and drills. They generate many differing types of noise 
such as background noise, idling noise, blast noise, impact noise, rotating noise, intermittent 
noise, howling, screeches and squeals. The noise levels of selected construction equipment are 
provided in Table 46 below. 
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Table 46: Noise Levels of Selected Construction Equipment 

Equipment 
Noise Level, dB(A), At Distance from Source 

5 m 10 m 20 m 40 m 60 m 80 m 100 m 120 m 150 m 200 m 300 m 
Wheeled loader 90 84 78 72 68 66 64 62 61 58 54 
Grader 90 84 78 72 68 66 64 62 61 58 54 
Vibratory roller 86 80 74 68 64 62 60 58 57 54 51 
Two-wheeled, double-vibrating roller 84 75 69 63 59 57 55 53 52 49 45 
Three-wheeled roller 84 75 69 63 59 57 55 53 52 49 45 
Pneumatic roller 76 70 64 58 54 52 50 48 47 44 40 
Bulldozer 86 80 74 68 64 62 60 58 57 54 51 
Hydraulic excavator 84 75 69 63 59 57 55 53 52 49 45 
Generator (2 generating units) 98 78 72 66 62 60 58 56 54 52 49 
Impact well driller 73 67 61 55 52 49 47 45 44 41 38 
Agitator 82 76 70 64 61 58 56 55 53 50 47 

Source: Domestic EIS, November 2014. 

 

170. Mitigation Measures. The project will adopt the following measures: (i) selection of 
quieter equipment; (ii) erection of temporary sound barriers; (iii) regular maintenance; (iv) noise 
perimeter zones; and (v) work activity scheduling. If pile driver or equipment with noise levels 
over 90 dB(A) is used, the following noise reduction measures will be adopted: (i) temporary 
noise barriers, such as plywood or metal barriers, around the entire construction site; (ii) “quiet” 
pile-driving technology based on soils and structural requirements, as feasible; (iii) noise control 
at the receiver’s site; (iv) limiting hours to 8am - 4pm and excluding 12:00pm - 2:00pm or other 
mid-day hours near sensitive receptors. With these mitigation measures, the noise levels from 
the construction sites will be able to meet the PRC Noise Limits for Construction Sites (GB 
12532-90), as is shown in Table 47 below. 
 

Table 47: PRC Noise Limits for Construction Sites 

Construction Phase Major Noise Sources 
Limit, dB(A) 

Day-Time Night-Time 
Earth works Bulldozer, excavator, loader 75 55 
Pile driving Various types of pile driving machines 85 Construction 

prohibited 
Structure Concrete mixer, vibrator, electric saw 70 55 
Exterior and interior finishing Crane, hoist 65 55 

Source: PRC Noise Limits for Construction Sites (GB 12532-1990), Ministry of Environmental Protection and State Quality 

Supervision, Inspection and Quarantine Administration. 

 

171. Sensitive Receptors. Special caution will be taken at construction sites that are close to 
such sensitive sites (Table 36), such as schools, hospitals, office buildings and Akesu-Duolang 
wetlands whereby the construction activities will be scheduled to coincide with summer 
vacations, holidays and weekends, and avoiding the main migratory season (end of March to 
end of April; mid-September to end of October). When construction activities are unavoidable 
during the school season, the use of heavy equipment will be restricted to weekends and non-
class hours.  
 
172. Construction sites will be monitored by the contracted environmental monitoring station. 
If noise limits are exceeded, equipment and construction conditions will be checked, and 
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mitigation measures will be implemented to rectify the situation. Suitable measures will be taken 
to protect workers' hearings while operating heavy equipment according to the worker health 
protection law of the PRC. 

 

4.5 Impact on biological resources 

 

173. The re-creation of a more naturally functioning wetland ecosystem will require significant 
construction activities within the existing Akesu-Duolang wetlands, which will have a significant 
but temporary impact on the wetlands’ supporting ecosystem services (biodiversity maintenance 
by providing resting habitats for wildlife including migratory water birds). However, this is a 
temporary impact that is expected to be fully offset by post-project ecosystem services value 
increase (see below).  
 
174. Protection measures. Measures to minimize negative impacts on the wetlands’ 
supporting services during project implementation include the following: (i) prohibit construction 
activities or use of noise-intensive machinery during the migration season (end of March to end 
of April; mid-September to end of October); (ii) prohibit construction activities at night; (iii) use 
low-air-emission and low-noise construction machinery; (iv) avoid water pollution from 
construction spoils and oil leakage; (v) locate construction camp at least 500-m away from the 
wetlands; (vi) erect warning signs to prohibit horn blowing and garbage throwing from diverted 
traffic; and (vii) awareness building and training of construction workers.  
 
175. The construction contractor will be required to have an on-site environmental engineer 
(OEE) to supervise the implementation of these mitigation measures. The EMC of the APMO as 
well as the Akesu Forestry Department will conduct regular inspection of the site during the 
construction period, with support of the LIC (wetland specialist and environment specialist). 
During the site inspections, local residents will be consulted for views and suggestions with 
respect to impacts on the wetlands and mitigation measures. If and when undue impacts occur, 
contractors will be required to halt construction until corrective actions are satisfactorily 
implemented.  
 
176. Biodiversity monitoring. The LIC (wetland specialist) will assist the Akesu Forestry 
Bureau to (i) establish a wetland monitoring and management system, develop a manual and 
instructions to carry out the wetland monitoring for data collection and analysis; (ii) develop 
training and education programs for local residents, schools, government agencies for wetland 
protection and conservation; and (iii) designing and implementing a comprehensive biodiversity 
and habitat survey/monitoring program (2015-2020). The program shall focus on comparing 
seasonal species richness and abundance of migratory water birds in the project area; providing 
hands-on training on wildlife monitoring for the pre- and post-project period.  

 

 

4.6 Socio-economic impacts 

 

177. Land acquisition and resettlement. Based on the land acquisition and resettlement 
impacts identified, a total of 1,502.9 mu (100.2 ha) of land will be affected permanently, 
including 825.1 mu (55 ha) state-owned land and 677.8 mu (45.2 ha) of collective-owned land. 
Of the total acquired collective-owned land, 66.5% (450.6 mu or 30 ha) are cultivated land. 
Along with land acquisition, a total of 5,655 m2 of residential structures will be demolished. A 
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resettlement plan (RP) with due diligence report has been prepared in accordance with the PRC 
laws, regulations and standards and ADB’s safeguard policy to ensure the affected persons will 
be better-off, or at least will not be made worse-off, as a result of the project. Adequate 
compensation will be provided to the APs and affected resident communities and villages for the 
losses. With adequate compensation and effective implementation of the rehabilitation 
measures defined in the RP, the negative impacts of land acquisition and resettlement will be 
fully mitigated. 
 
178. Re-employment plan. The closure of the 28 small coal-burning boilers, as an indirect 
result of the central heating network upgrading subcomponent, will affect the employment of 56 
workers. A re-employment plan has been prepared. According to the re-employment plan, the 
affected workers will be reemployed in the heat exchange stations so that no net job loss will 
occur. The re-employment plan includes a retraining program for the affected workers on skills 
for operating the heat exchange stations.  
 
179. Other Social Issues. No other social risks and/or vulnerability are anticipated as a result 
of the project. Workers will be engaged locally. Prevention and control of transmissible diseases 
and HIV/AIDS, and community disturbance training and sensitization will be provided to the 
contractors, as well as drug and human trafficking education will be provided the local 
communities, ensured in the loan assurances and monitored in the social action plans. Core 
labour standards will be implemented. Civil works contracts will stipulate priorities to (i) employ 
local people for works, (ii) ensure equal opportunities for women and men, (iii) pay equal wages 
for work of equal value, and to pay women’s wages directly to them; and (iv) not employ child or 
forced labour. Specific targets for employment have been included in the gender action plan 
(GAP). 
 
180. Traffic disturbance, temporary traffic management. Temporary traffic diversions, 
continual generation of noise and dust on hauling routes, and general hindrance to local 
accesses and services are common impacts associated with construction works within urban 
areas. This is especially relevant in Akesu, where the rehabilitation of roads will take place on 
busy roads that comprise many enterprises, shops and residential areas. To alleviate such 
impacts and temporary nuisances from increased or diverted traffic, contractors shall implement 
good practices for traffic management, and work closely with the Akesu Traffic Management 
Bureau (TMB) to keep everybody aware of potential hindrances. They shall make public all 
efforts undertaken for mitigation.  
 
181. Traffic delays with traffic lights or flagmen shall be kept at reasonable periods (max. 10 
min), and diversions shall be well-illuminated, furnished with drainage structures, and fenced 
with marked barriers24. Where applicable, for example at sites where school children approach 
the work sites, flagmen need to be present during critical hours. Any hindrance and obstacles 
for maintaining free access of the public general to local utilities, social gatherings and to public 
transport facilities should be avoided. Contractors shall also maintain work hours and public 
holidays in accordance with schedules agreed by the local authorities and determined in the 
Technical Specifications. Such schedules shall be made public in due time. 
 

                                                
 
 
24

  All signage need to be in conformity with the PRC Standards. 
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182. Construction sites protection. Clear signs will be placed at construction sites in view 
of the public, informing people about the project grievance redress mechanism (GRM), warning 
people against potential dangers such as moving vehicles, hazardous materials, excavations 
etc., and raising awareness on safety issues. Heavy machinery will not be used at night. All 
sites, including structures to be demolished, will be secured, disabling access by the public 
through appropriate fencing whenever appropriate.  
 
183. Interruption of public utilities and services. It is the Contractor’s responsibility to 
locate and confirm the details of all public services and that may potentially be affected by the 
works. This is particularly important in view of public utilities (water pipes, heating pipes, electric 
cables, phone lines) which may need to be temporarily removed and re-aligned. All utilities 
subject to removal need to be fully replaced25 before disconnecting the existing service. The 
AMG, through the APMO, shall give written approval in this regard, and the affected 
communities shall be fully informed well ahead of time before the actual commencement of site 
works. An "advance notice" of service interruption shall be published before the construction 
through radio and newspaper. Construction billboards, which include construction contents, 
schedule, responsible person and complaint phone number, will be erected at each construction 
site. Any damage or hindrance/disadvantage to local businesses caused by the premature 
removal or insufficient replacement of public utilities is subject to full compensation, all at the full 
liability of the contractor who caused the problem. The contractor shall also maintain unhindered 
access and use of social, cultural and religious sites (e.g. mosques, cemeteries, cultural 
gathering places, sports facilities). Should damage to private properties occur, the contractor will 
be held fully liable to compensate and rectify the inflicted damage. 
 
184. Risks to occupational health and safety. Intensive use of heavy construction 
machinery, tools, and materials present physical hazards including noise and vibration, dust, 
handling heavy materials and equipment, falling objects, work on slippery surfaces, fire hazards, 
chemical hazards such as toxic fumes and vapors, etc. Contractors will implement adequate 
precautions to protect the health and safety of their construction workers. Each contractor will 
prepare such a construction site health and safety plan for the construction works on the basis 
of the EMP. The plan shall include (i) personal protection equipment requirements, such as 
safety boots, helmets, gloves, protective clothing, goggles, and ear protection, in accordance 
with relevant health and safety regulations for workers; (ii) an emergency response plan to take 
actions on accidents and emergencies, including environmental and public health emergencies 
associated with hazardous material spills and similar events; (iii) a records management system 
that will store and maintain easily retrievable records against loss or damage, documenting and 
reporting of occupational accidents, diseases, incident, and corrective actions taken; (iv) a 
safety communication plan; and (v) a training plan, to train all construction workers in basic 
sanitation, general health and safety matters, and on the specific hazards of their work. 
Implement site HIV/AIDS and other communicable diseases awareness and prevention program 
to target the local community and construction workers.  

 

 

 

 

                                                
 
 
25

  In most cases the Contractor needs to employ specialist enterprises with proven skill and technology to carry out such works. 
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4.7 Impact on physical cultural resources 

 

185. At all construction sites, there is no record of important heritage or archaeological sites 
on the land that will be temporarily or permanently lost. Nor do known heritage sites occur 
nearby any of the other subproject construction sites. Should archaeological artefacts be 
discovered during any site works, government requirements for excavating and preserving 
those items will be strictly followed.  Chance find procedures will be established for 
undiscovered underground cultural or historic sites that might be identified during project 
implementation. This requirement is included in the EMP. 

 
 

5. Potential Impacts and Mitigation Measures during Operation Phase 

 
186. The following sections discuss the potential impacts from the operation of the project 
facilities, the recommended measures to mitigate these impacts and the significance of the 
residual impacts. For ease of information organization and presentation, the first five sections 
deal with air, noise and water pollution-related impacts of the five subprojects. Special issues of 
concern related to a specific subproject, if they exist, will also be included in the respective 
section on that subproject. The discussion of potential impacts and mitigation measures 
common to all subprojects will be examined in the ensuring sections by topic. 
 

5.1 Urban Road Network 

 

187. Air quality. Baseline air quality monitoring in the road subcomponent area is presented 
and discussed in Table 26.  Using the traffic data collected in 2014 and the analysis findings 
and results from the 2012 Comprehensive Transportation Planning Study, traffic volumes for all 
road projects under the three analysis years were developed.  The three analysis years are: (1) 
Base year (2014) – the existing condition; (2) Estimated completion year (ETC) (2018) – the 
year when all road projects are fully completed; and (3) Design year (2033) – the year the 
project is designed for. The traffic volumes are presented in Table 48. The projected traffic 
volumes are used to predict the air and noise emissions. 
 

Table 48: Traffic Forecast for Project Roads 

    Base Year (2014) ETC Year (2018) Design Year (2033) 

  Road 
Daily 

(2-way) 
Peak Hr.   
(1-way) 

Daily 
(2-way) 

Peak Hr.   
(1-way) 

Daily 
(2-way) 

Peak Hr.   
(1-way) 

1 Remin Rd.   10,010 660 14,660 965 35,070 2,315 

3 South Avenue 16,730 1,105 24,490 1,615 58,590 3,870 

4 North Avenue 16,750 1,105 24,530 1,620 58,670 3,870 

5 Tanan Rd.  * 17,500 1,155 25,630 1,690 61,300 4,045 

6 Yingbin Rd.  * 17,210 1,135 25,200 1,665 60,290 3,980 

7 Wangsan Rd.   9,960 660 14,590 960 34,900 2,300 

8 Jiaoyu Rd.   9,620 635 14,090 930 33,710 2,225 

9 Jianshe Rd.   10,640 700 15,580 1,030 37,280 2,460 

10 Minzhu Rd.   11,200 740 16,400 1,080 39,230 2,600 

11 Nanchang Rd.   10,670 705 15,620 1,030 37,360 2,465 
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    Base Year (2014) ETC Year (2018) Design Year (2033) 

  Road 
Daily 

(2-way) 
Peak Hr.   
(1-way) 

Daily 
(2-way) 

Peak Hr.   
(1-way) 

Daily 
(2-way) 

Peak Hr.   
(1-way) 

12 Huan’nan Rd.   9,940 655 14,550 960 34,820 2,300 

13 Jiefangzhong Rd.   10,960 725 16,040 1,060 38,380 2,565 

14 Jiantong Rd.  * 16,920 1,120 24,770 1,635 59,270 3,910 

15 Wenhua Rd.   10,040 660 14,690 970 35,150 2,320 

16 Tianshan Rd.   10,380 685 15,190 1,000 36,340 2,400 

17 Zhongyuan Rd.  * 11,300 745 16,540 1,090 39,570 2,610 

18 Awen Rd.   16,410 1,085 24,030 1,585 57,480 3,795 

Total 
 

233,260 
 

341,520 
 

817,020 
 Source: PPTA DFR, SA3, November 2014. 

 

188. Air Quality Predictions. The concentrations of CO and NO2 along the road alignment of 
the Nandajie Blvd as a representative sample for 2014, 2018 and 2033 are predicted by use of 
the Gaussian model recommended in the Specifications for Environmental Impact Assessment 
of Highway Construction (JTGB 03-2006):  
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Where: 

 

LQ
 = pollutant emission along the road section (mg/m/s); 

iN
 = Vehicle flow (vehicle/hr); 

iE
 = Unit emission per vehicle (mg/vehicle/s); 

m = number of vehicle types. 

 

189. The predicted results are shown in the following tables. 

 

Table 49: Max Concentrations under Normal Traffic Flow for 2014 (mg/m3) 

 
Distance from Road Centerline (m) GB3095-2012 

40 60 80 100 120 140 160 Class II 
CO 0.4000 0.3433 0.3003 0.2667 0.2397 0.2176 0.1992 10.0 
NO2 0.0608 0.0522 0.0457 0.0406 0.0365 0.0311 0.0303 0.2 

Source: Domestic EIS, November 2014 

Table 50: Max Concentrations under Normal Traffic Flow for 2018 (mg/m3) 

 
Distance from Road Centerline (m) GB3095-2012 

40 60 80 100 120 140 160 Class II 
CO 0.5189 0.4453 0.3895 0.3459 0.3109 0.2823 0.2584 10.0 
NO2 0.0789 0.0677 0.0592 0.0526 0.0473 0.0429 0.0393 0.2 

Source: Domestic EIS, November 2014 

 

Table 51: Max Concentrations under Normal Traffic Flow for 2033 (mg/m3) 
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Distance from Road Centerline (m) GB3095-2012 

40 60 80 100 120 140 160 Class II 
CO 0.6771 0.5811 0.5083 0.4514 0.4058 0.3684 0.3373 10.0 
NO2 0.1030 0.0884 0.0773 0.0686 0.0617 0.0560 0.0513 0.2 

Source: Domestic EIS, November 2014 

 

190. As can be seen from the predictions, the air emissions along the Nandajie Blvd during 
project operation will have a certain degree of impact, but the impact is slight for the medium 
and long term. The concentrations will still meet the class II of the PRC Ambient Air Quality 
Standards (GB3095-2012) as well as international good practice as recommended in the EHS 
Guidelines (see Table 5). This will be confirmed through regular air quality monitoring, as 
indicated in the monitoring plan (Table A1.4).  
 
191. Meanwhile, the improvement in road conditions will reduce fuel consumption and wear 
and thus reduce air emissions. Peak hour travel speed on the project roads will significantly 
increase (Table 52), leading to significant reduction in travel time required to travel through the 
facility, which in turn will include cost savings and fuel savings for all users. The road 
subcomponent has a total length of 75 km. Assuming a fuel saving of 1.0 liter per 100 km per 
vehicle and with a traffic flow of 817,000 pcu/d for the project roads (2033 forecast), the average 
annual fuel saving will be 29.3 million liters. With a CO2 emission of 233 kg per 100 liter of fuel 
consumption, the average annual reduction of CO2 emission are estimated at 215,000 t/a. The 
capacity development component under this ADB project includes urban traffic management 
technical assistance with emphasis on non-motorized and pedestrian traffic planning, which will 
directly contribute to emission reduction. 
 

Table 52: Estimated Design Year (2033) Peak Hour Travel Speed Under the “Without Project” and “With 
Project” Scenarios 

  Peak Hour Travel Speed (km/h) 
 Road Without Project With Project 

1 Remin Rd. 5.6 28.8 
3 South Avenue 10.0 24.0 
4 North Avenue 10.0 24.0 
5 Tanan Rd.  * 29.5 36.0 
6 Yingbin Rd.  * 31.0 37.0 
7 Wangsan Rd. 5.6 29.0 
8 Jiaoyu Rd. 6.4 30.0 
9 Jianshe Rd. 4.4 26.0 

10 Minzhu Rd. 3.2 24.0 
11 Nanchang Rd. 4.4 26.0 
12 Huan’nan Rd. 5.6 29.0 
13 Jiefangzhong Rd.  * 33.0 38.0 
14 Jiantong Rd.  * 31.0 34.0 
15 Wenhua Rd. 5.6 28.8 
16 Tianshan Rd. 4.8 27.2 
17 Zhongyuan Rd.  * 31.0 38.0 
18 Awen Rd. 14.5 33.0 

Source: PPTA DFR, SA3, November 2014. 

 

192. Vehicle emission control. The control of vehicle emissions is closely related with the 
policies and measures for emission control of XUAR and the PRC. Therefore, the vehicle 
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emission control measures under the project should be considered in the context of XUAR and 
national policies and measures for vehicle emission control. In 2005, the PRC promulgated the 
“Limits and Measurement Methods for Emissions of Pollutants from Light-duty Vehicles (grade 
III, grade IV)” (GB18352.3-2005). At present, Akesu is conducting on-road inspection and 
annual examination of vehicle exhaust pollutants. As a result of these inspections, substandard 
vehicles, both private and public, are refused registration for road use, until they meet the 
standard. The AEPB and the Akesu Traffic Management Bureau are in charge of implementing 
all the policies and measures for vehicle emission control formulated by the PRC state and 
XUAR authorities, and take the corresponding measures to control the exhaust pollutants 
emission of vehicles running on the proposed roads. 
 
193. Noise. Baseline noise conditions were monitored on 28 June 2014 in 37 monitoring 
points along the project road alignments. The results are presented in Table 27. Baseline noise 
levels for some of the sensitive spots violate the allowable limits of the PRC Ambient Noise 
Standard for Urban Areas (GB 3096-2008) and the EHS Guidelines values (55dB/45dB) during 
night-time and day-time. The violations range from 0.4~11.1 dB(A). The major causal factor is 
urban traffic. 
 
194. The models used for noise level projections are selected in accordance with the PRC 
EIA Technical Guidelines – Acoustic Environment (HJ2.4-2009). The basic model is: 
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Where: 

 

Leq(h)I = Leq for ith vehicle type, dB(A); 

(LOE)I = Speed of ith vehicle type, Vi, km/h; dB(A) at the distance is 7.5 m; 

Ni = Traffic volume of ith vehicle type passing through the monitoring point during the day 

or night, vehicle / h; 

R = distance from centerline to the monitoring point, m; 

Vi = Average speed of ith vehicle type; 

T = time for calculating the Leq, 1 hour; 

Ψ1、Ψ2 = aperture angle and arch angle of the monitoring point (P) to the ends of the 

road section (A, B), as shown below: 
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Where: 

 △L = adjustment from other factors, dB(A), as calculated as follows: △L＝△L1-△L2＋△L3 (A.13); △L1＝△Lslope+△Lroad surface (A.14); △L2＝Aatm+Agr+Abar+Amisc (A.15). 

 

Where: 

 △L1 = adjustment from route factors, dB(A); △Lslope = adjustment from road vertical slope, dB(A); △Lroad surface = adjustment from road surface materials, dB(A) △L2 = attenuation resulting from acoustic transmission, dB(A); △L3 = adjustment from acoustic reflection, dB(A). 

 

195. The Leq for total traffic volume is: 

 

]101010[10)( )(1.0)(1.0)(1.0 小中大 hLeqhLeqhLeq
LgTLeq   

 

Where: 

 

LAeq (h)大 = predicted noise level of large vehicle, dB(A); 

LAeq (h)中—— predicted noise level of medium-sized vehicle, dB(A); 

LAeq (h)小—— predicted noise level of small vehicle, dB(A). 
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196. The selection of vehicle types is as follows: 

 

Table 53: Vehicle Size Classification 
Vehicle Size Weight 

Small (s) ≤3.5t 
Medium (m) 3.5t~12t 

Large (L) >12t 

Small vehicle = small pickup trucks, sedans, and 7-seater minibuses; large vehicle = container trucks, engineering vehicles, trailers, 

large buses (40 seater or above, large trucks; medium vehicle = medium trucks, medium buses (7-40 seater), farm vehicles, etc. 

 

197. The road surface adjustment (△Lroad surface) is as follows: 

 

Table 54: Adjustments for Different Road Surfaces 

 
Adjustment by Speed, km/h 

30 40 ≥50 
Asphalt 0 0 0 
Cement 1.0 1.5 2.0 

 

 

198. Attenuation by buildings is calculated in accordance with GB/T17247.2, Appendix A. The 
attenuation effect of the first row of buildings) is shown in the following table: 

 

Table 55: Adjustments for Different Road Surfaces 
S/S0 Abar 

40~60% 3 dB 
70~90% 5 dB 

Each incremental row after the first row  1.5 dB, maximum attenuation ≤ 10 dB 

 

199. The environmental noise level is calculated as follows: 

 

Aeq0.1 0.1L
10lg[10 10AeqL

Aeq
L  交 背

环 ]  

 

Where: 

 

LAeq环 = environmental noise at the point of prediction, dB(A); 

LAeq交 = road traffic noise at the point of prediction, dB(A); 

LAeq背 = background noise at point of prediction, dB(A). 

 

200. Noise Levels at Sensitive Receptors were predicted. The values are provided in  

201. Table 56. 
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Table 56: Predicted Noise Levels at Sensitive Spots 

    

Noise Level, dB(A) 

Time 
Baseline 

(2014) Standard Viol.  
ETC 

(2018) Viol. 

Estimated 
Noise 
Level 
after 

Mitigation 

Cost 
(RMB 

10,000) 

Design 
Year 

(2033) Viol. 

Estimated 
Noise 
Level 
after 

Mitigation 

1 
No. 7 Primary 
School 

Day 57.5 60 - 62.1 2.1 42.1 22.4 62.9 2.9 42.9 

Night 53.2 50 3.2 56.5 6.5 36.5   57.8 7.8 37.8 

2 
Liyuan 
Compound 

Day 50 70 - 62.1 2.1 42.1 48 62.9 2.9 42.9 

Night 40 55 - 56.5 6.5 36.5   57.8 7.8 37.8 

3 
Prefecture No. 
1 Middle 
School 

Day 56.5 60 - 60.1   40.1 68 61.1 0.1 41.1 

Night 47.9 50 - 54.2 4.2 34.2   55.5 4.2 35.5 

4 
Huangjinhaian 
Compound 

Day 50 70 - 68.4 - 48.4   69.3 - 49.3 

Night 40 55 - 62.9 7.9 42.9 32 64.2 9.2 44.2 

5 
Jinshi 
Gardens 
Compound 

Day 50 70 - 67.8 - 47.8   68.7 - 48.7 

Night 40 55 - 62.3 7.3 42.3 80 63.6 8.6 43.6 

6 
Kuangju 
Gardens 
Compound 

Day 66.1 70 - 65.6 - 45.6   66.5 - 46.5 

Night 61.1 55 6.1 60.1 5.1 40.1 108 61.4 6.4 41.4 

7 
Xianggelila 
Gardens 
Comp. 

Day 50 70 - 68.4 -     69.3 - 49.3 

Night 40 55 - 62.9 7.9 22.9 36 64.2 9.2 44.2 

8 
No. 1 Hospital 
Clinic 

Day 65.5 60 5.5 63.3 3.3 43.3 36 64.2 4.2 44.2 

Night 49.7 50 - 57.8 7.8 37.8   59.1 9.1 39.1 

9 
Huajin 
Gardens 
Compound 

Day 59.7 60 - 65.6 5.6 45.6   66.5 6.5   

Night 48.1 50 - 60.1 5.1 40.1 48 61.4 11.4 41.4 

10 
Bank of China 
staff quarters 

Day 56.2 60 - 68.2 - 48.2   69.1 - 49.1 

Night 44.3 50 - 62.7 7.7 42.2 32 64 9 44 

11 
No. 11 
Primary 
School 

Day 49.7 60 - 68 - 48   68.9 - 48.9 

Night 42.1 50 - 62.5 7.5 42.5 24 63.8 8.8 43.8 

12 
Akesu 
Vocational 
School 

Day 55 60 - 66.1 - 46.1   67.1 - 47.1 

Night 49.6 50 - 60.6 5.6 40.6 44 61.9 6.9 41.9 

13 
Akesu Radio 
Stn staff 
quarters 

Day 50 70 - 67.4 - 47.4   68.4 - 48.4 

Night 40 55 - 61.9 6.9 41.9 20 63.2 8.2 43.2 

14 

No. 1 
Construction 
Co. staff 
quarters 

Day 67.1 70 - 64.4 - 44.4   65.3 - 45.3 

Night 52.1 55 - 59.1 4.1 39.1 24 60.3 5.3 40.3 

15 
Xinyuhuating 
Compound 

Day 50 70 - 64 - 44   65.1 - 35.1 

Night 40 55 - 58.4 3.4 38.4 80 59.8 4.8 39.8 

16 
Prefecture 
Hotel staff 
quarters 

Day 50 60 - 62.8 - 42.8   64 - 44 

Night 40 50 - 57.2 2.2 37.2 26 58.7 3.7 38.7 

17 
Luqiao 
Compound 

Day 50 60 - 58.3 - 38.3   59.3 - 39.3 

Night 40 50 - 52.4 2.4 32.4 40 53.8 3.8 33.8 
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Noise Level, dB(A) 

Time 
Baseline 

(2014) Standard Viol.  
ETC 

(2018) Viol. 

Estimated 
Noise 
Level 
after 

Mitigation 

Cost 
(RMB 

10,000) 

Design 
Year 

(2033) Viol. 

Estimated 
Noise 
Level 
after 

Mitigation 

18 
Xiyu 
Compound 

Day 62.2 60 2.2 64.4 - 44.4   65.6 - 45.6 

Night 54.4 50 4.4 58.9 3.9 38.9 22.4 60 5 40 

19 
Akesu 
Education 
College 

Day 45.3 60 - 65.4 - 45.4   66.6 - 46.6 

Night 41.3 50 - 59.6 4.6 39.6 28 61.1 6.1 41.1 

20 
Akesu Pref 
Exp Middle 
School 

Day 49.3 60 - 61.6 - 41.6   62.7 - 42.7 

Night 43.3 50 - 55.7 0.7 35.7 36 57.2 2.2 37.2 

21 
No. 9 Middle 
School 

Day 60.6 60 0.6 60.1 0.1 40.1 35.2 61.2 1.2 41.2 

Night 52.4 50 2.4 54.2 4.2 34.2   55.6 5.6 35.6 

22 
Akesu Public 
Transit staff 
quart. 

Day 50 60 - 63.9 - 43.9   65 - 45 

Night 40 50 - 58.1 3.1 38.1 28 59.5 4.5 39.5 

23 
Yueliangquan 
Compound 

Day 50 70 - 59.8 -     60.9 0.9   

Night 40 55 - 53.8 -     55.2 0.2   

24 
Duolangquan 
Hospital 

Day 58.7 60 - 64 - 44   65.1 - 35.1 

Night 51.1 50 1.1 58.4 3.4 38.4 20.8 59.6 4.6 39.6 

25 
Yishi Middle 
School (east 
camp) 

Day 51.1 60 - 60.5 0.5 40.5 51.2 61.6 1.6 41.6 

Night 46.9 50 - 54.7 4.7 34.7   56 6 36 

26 
Jiaheyuan 
Compound 

Day 62.6 70 - 59.8 -     60.9 0.9   

Night 49.9 55 - 53.8 -     55.2 0.2   

27 
Xinhua 
Printing 
Compound 

Day 61.1 70 - 63.4 - 43.4   64.7 - 44.7 

Night 45.3 55 - 57.9 2.9 37.9 30 59.2 4.2 39.2 

28 
Prefecture 
gov. staff 
quarters 

Day 50 70 - 61.1 1.1 41.4 30 62.3     

Night 40 55 - 55.4 0.4 35.4   56.7 1.7   

29 Yiyuan Apts 
Day 61.1 70 - 63.3 - 43.3   64.6 - 44.6 

Night 58.2 55 3.2 57.8 2.8 37.8 48 59 4 39 

30 
Prefecture No. 
2 Hospital 

Day 53.2 60 - 60.7 0.7 40.7 64 61.9 1.9 41.9 

Night 47.1 50 - 54.9 4.9 34.9   56.3 6.3 36.6 

31 
Huaneng 
Xingfu 
Compound 

Day 59.8 70 - 59.8 -     60.9 0.9   

Night 53.4 55 - 53.8 -     55.2 0.2   

32 
Huaneng 
Yuxiu 
Compound 

Day 50 70 - 63.7 - 43.7   64.9 - 44.9 

Night 40 55 - 58.1 3.1 38.7 256 59.4 4.4 39.4 

33 
Hushiyujing 
Compound 

Day 52.8 70 - 63.4 - 43.4   64.7 - 44.7 

Night 49.1 55 - 57.8 2.8 37.8 38 59.2 4.2 39.2 

34 
Akesu Culture 
& Arts School 

Day 53.4 60 - 63.7 - 43.7   64.9 - 44.9 

Night 46.9 50 - 58.1 3.1 38.1 30 59.4 4.4 39.4 

35 
No. 6 Middle 
School 

Day 62.9 60 2.9 64.6 - 44.6   65.8 - 45.8 

Night 54.2 50 4.2 59 9 39 24 60.3 5.3 40.3 
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Noise Level, dB(A) 

Time 
Baseline 

(2014) Standard Viol.  
ETC 

(2018) Viol. 

Estimated 
Noise 
Level 
after 

Mitigation 

Cost 
(RMB 

10,000) 

Design 
Year 

(2033) Viol. 

Estimated 
Noise 
Level 
after 

Mitigation 

36 
No. 6 Middle 
School staff 
quarter 

Day 50 70 - 63.4 - 43.4   64.7 - 44.7 

Night 40 55 - 57.8 2.8 37.8 112 59.2 4.2 39.2 

37 
Akesu 
Redcross 
Hospital 

Day 62.6 60 2.6 65.1 - 45.1   66.4 - 46.4 

Night 54.9 50 4.9 59.5 4.5 39.5 18 60.9 5.9 40.9 

38 
Zheneng 
Power Plant 
staff quarters 

Day 52.9 60 - 63.4 - 43.4   64.7 - 44.7 

Night 45.6 50 - 57.8 2.8 37.8 768 59.2 4.2 39.2 

39 
Prefecture No. 
2 Middle 
School 

Day 53.4 60 - 64.6 - 44.6   65.8 - 45.8 

Night 52.5 50 2.5 59 4 39 60 60.3 5.3 40.3 

40 

Prefecture 
Senior 
Technical 
School 

Day 46.1 60 - 61.1 1.1 41.1 20 62.3 2.3 42.3 

Night 42.9 50 - 55.4 5.4 35.4   56.7 6.7 36.7 

41 
Dushitaoyuan 
Compound 

Day 65.4 70 - 64.3 - 44.3   65.4 - 45.4 

Night 50.4 55 - 58.7 3.7 38.7 40 59.9 4.9 39.9 

42 
Jintudi 
Compound 

Day 48 70 - 61.4 1.4   - 62.6 2.6   

Night 41.3 55 - 55.7 0.7     57.1 7.1   

43 
Langan 
Community 

Day 66.8 60 6.8 67.5 7.5     68 8   

Night 47.6 50 - 48.3 -     48.5 -   

44 
Yingbage 
Community 

Day 45.7 60 - 46.1 -     46.3 -   

Night 39.3 50 - 39.7 -     39.9 -   

45 
Kekeya Street 
Committee 

Day 52.4 60 - 52.9 -     53.2 -   

Night 46 50 - 46.6 -     46.9 -   

                  2,528       

Source: Domestic EIS, November 2014 

 

202. From the above table, most sensitive spots are predicted to violate the PRC and EHS 
noise standards in the mid- to long-term. The day-time violations are 0~7.0 dB(A) and night-time 
violations are 0~10.8 dB(A).  
 
203. The following noise mitigation measures are defined in the EMP: (i) banning large trucks 
between 24:00 and 08:00; (ii) controlling vehicle speed, especially at night; (iii) regular repair 
and maintenance of road surfaces; (iv) planting dense trees, especially in sensitive spots; and (v) 
avoid locating sensitive receptors nearer than 100-m from the roads in the future. Regular noise 
monitoring will be undertaken at the locations and frequencies indicated in the EMP (Table A1.4) 
by the AEMS. When the project roads are completed, a comprehensive ambient (along the 
project roads) and indoors (street-front buildings) noise monitoring will be undertaken to assess 
the noise levels. For those roads where violations still persist with the implementation of the 
above mitigation measures, the AMG has committed to undertaking additional measures to 
bring the noise levels in the residences to meet the applicable standards. Possible measures 
will include installation of sound-proof windows for the violating buildings. Costs for sound-proof 
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windows have been estimated by the EIA institute, amounting to CNY 2.5 million (US$ 406,000, 
to be financed through domestic funding. The AMG has assured to provide subsidies for this 
measure. A noise attenuation of 20 dB is predicted for sound-proof windows, ensuring 
compliance with national and EHS standards. The ambient and indoor monitoring program will 
be conducted annually thereafter and appropriate mitigation measures will be formulated and 
undertaken. 
 
204. Operational Safety for Roads. Concerns over the community safety of project roads 
have been thoroughly examined during project preparation. First, the urban road network 
subcomponent focuses on improving the quality of the damaged roads and upgrading the 
existing roads by constructing pedestrian paths and separating motorized and non-motorized 
traffic. Pedestrian-priority push-button traffic lights, safe islands, crosswalks (zebra lines), 
boarding bays/islands and barrier-free lanes will be established at all intersections. The planned 
underpass will significantly reduce safety risks at the intersection of the East-West Avenue and 
the North-South Avenue. Sufficient road signs will be properly designed and placed in 
necessary locations. Road maintenance sites will be properly sealed, ahead signs placed and 
adequate number of safety officers posted to direct traffic. Road maintenance vehicles will be 
installed with warning lights, and staff will wear safety hats and reflective garments and undergo 
safety training. Last but not the least, school and community traffic safety program have been 
incorporated into the capacity building component. 
 
205. An indirect environmental risk for the road projects is the possible accidental release of 
hazardous and toxic substances caused by traffic accidents. During project preparation, 
extensive consultations were undertaken with the environmental emergency response leading 
group and the municipal environmental emergency response command office of Akesu city. The 
project roads will be covered by the existing environmental emergency preparedness and 
response system which is judged to be adequate. The local capacity is adequate to reduce the 
risk to an acceptable level. 

 

 

Figure 27: Separation of Non-Motorized Traffic from Motorized Traffic 
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Figure 28: Safety Islands and Crosswalks for a Typical Road 

 

 

5.2 Water Supply and Sewerage Network Upgrading Subcomponents 

 
206. Operation of pipelines.26 The subcomponents include project pipelines and inspection 
manholes. Since the project pipelines are buried underground, the operation per se will not 
cause environmental impacts. The regular inspection, repair and maintenance of the pipelines 
are done through the manholes. According to standard procedures, the regular inspections are 
conducted in non-rush hours and during the weekends. During the inspection operations, the 
area surrounding the manholes will be enclosed and barriers will be placed. There will also be a 
safety officer directing traffic. When emergency repairs are necessary (e.g., when a pipe burst 
would occur, timely repair will have to be done), emergency crew will be called in to the site. 
Depending on the time of the day and the traffic situation, appropriate measures will be taken to 
ensure traffic and staff safety. In summary with the implementation of timely and appropriate 
mitigation measures, the environmental impact from the operation of the project facilities is 
expected to be insignificant. 
 
207. Linked facilities. Due diligences have been conducted on the Akesu water supply 
plants and Akesu wastewater treatment plant, as associated facilities to these subcomponents. 
The due diligence analyses have concluded that the associated facilities meet the PRC 
environmental standards. Details of the due diligences are presented in Appendices 2 and 3.  

 

5.3 Central Heating Network Subcomponent 

 

208. Operation of Pipelines. The project facilities include heating pipes that are buried 
underground. The possible impact from facility operation comes from regular and emergency 

                                                
 
 
26

 Akesu Water Group Co. will do the connection and the beneficiary households will pay for the connection of water 

and wastewater. 
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inspection, repair and maintenance. With the implementation of the same mitigation measures 
as for the water supply and wastewater pipelines as described above, the environmental impact 
will be insignificant. 
 
209. Noise Impact of Operation of Heat Exchange Stations (HES). The subcomponent 
includes 28 exchange stations. These stations will be housed in the same buildings as the 
boilers to be closed. Consultations with the local residents have shown that they are very 
supportive of the switch from small coal-fired boilers to central heating, for reasons of significant 
reduced air pollution and improved heating services (higher temperature, higher stability and 
fewer interruptions, for example). The noise levels will also be significantly reduced. 
 
210. The noise of a heat exchange station comes mainly from two sources: (i) the exchange 
plates; and (ii) circulating hot water pumps. The exchanges plates use water-water circulating, 
such that the noise from the flow of water in the pipes is minor. The major noise source 
therefore is the circulating hot water pumps and replenishing water pumps. A typical layout of a 
heat exchange station is presented in the following figure. 
 

 

Figure 29: Typical Layout of a Heat Exchange Station 

 

211. According to noise measurements, the noise level in the center of the station is 
approximately 85 dB(A). Assuming: (i) the adoption of acoustic attenuation measures mandated 
by the PRC Water Pump Vibration Reduction Specifications (CECS59-94); (ii) well-insulated 
walls for the heat exchange station; (iii) mufflers installed on ventilation outlets, the noise level 
outside the walls will be reduced to 50 dB(A) during day-time and 45 dB(A) during night-time 
which will meet the Noise Standards at Borderlines of Industrial Enterprises (GB12348-2008): 
day-time 55 dB(A) and night-time 45 dB(A) for class I areas (mixed residential + cultural / 
education / research); and day-time 60 dB(A) and night-time 50 dB(A) for class II areas (mixed 
residential + commercial + industrial). Further, with a distance of 30-m between the heat 
exchange station and passing the wall of a residential building when windows are closed at 
night, the noise level will be able to meet the PRC Standards for Environmental Noise (GB 
22337-2008): day-time 55 dB(A) and night-time dB(A) 45 for class II areas. Therefore with the 
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implementation of applicable regulatory standards and mitigation measures, the noise impact 
will be reduced to acceptable levels for the heat exchange stations. 
 
212. Each HES, depending on its size, is expected to generate 30~45 m3/d of backwash 
effluent, which has a relatively low pH. An equalization and sedimentation tank will be built in 
each HES for pH adjustment and sedimentation (SS≤400mg/L) before the backwash effluent is 
discharged into the municipal sewer. The sedimentation tanks will be regularly cleaned, and 
accumulated sludge and sediments disposed in the municipal landfill. 
 
213. The heat supply source (i.e., the Zheneng CHP) is a linked facility for the central 
heating network upgrading subcomponent. A due diligence has been undertaken. The results of 
the due diligence analysis, including conclusion and recommendations, are provided in 
Appendix 4. As discussed earlier, the use of waste heat from the CHP will result in the closure 
of 28 low-efficient and high-polluting small boilers (induced impact discussed in para 232), that 
will reduce coal use by 25,900 tons per year, resulting in significant annual emission reduction 
in terms of SO2 (173 tons), NOx (1,559 tons), and CO2 (64,000 tons).  

 

5.4 Solid Waste Management Subcomponent 

 

214. Waste transfer station. For the waste transfer station, the primary environmental issues 
of concern are noise, air pollution and wastewater. The major sources of noise are the transfer 
station and waste transport vehicles. The model used for noise predictions of the transfer station 
is adopted from the PRC EIA Technical Guideline – Acoustic Environment (HJ/T2.4-2009). The 
noise levels are predicted to meet the class III of the PRC Environmental Noise Emission 
Standards along the Borders of Industrial Enterprises (GB12348-2008). The predicted results 
are shown in the figure below.  
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Figure 30: Predicted Noise Levels at the Borders of the Waste Transfer Station 

 

 

215. The air emission parameters for the prediction of air pollution by the waste transfer 
station are shown in Table 57. The predicted air quality impacts are shown in Table 58. The 
results show that the impact of the waste transfer station on local air quality is minimal. 

 

Table 57: Emission Parameters for the Waste Transfer Station (2030) 

Source 
Rate of 

Emission (m3/h) Pollutant 

Emission 
Concentration 

(mg/m3) 
Emission Rate 

(kg/h) Notes 

Transfer 
station 

7,200 
NH3 10 0.072 Emission height: 15 m 

Outflow diameter: 0.50 m 
Emission temperature: 200C 

H2S 1 0.0072 

Source: PPTA DFR, SA7, November 2014. 

 

Table 58: Predicted Air Quality Impact of Waste Transfer Station (2030) 

Source Pollutant 
Allowable Ground 

Concentration (mg/m3) 
Distance where standards is 

reached 

Transfer station 
NH3 0.0006 

110 m 
H2S 0.00036 

Source: PPTA DFR, SA7, November 2014.  
Note: The distance of 110m is the point where the max concentration will meet the allowable concentration. That is, beyond this 
distance, the concentration will meet the assessment criteria. 

 

216. Wastewater at the transfer station is generated mainly from solid waste leachate, 
washing wastewater and domestic sewage. The leachate is estimated to be 25.2 m3/d. The 
wastewater from vehicle washing is estimated at 13.5 m3/d. The sewage is estimated at 13.5 
m3/d. A septic tank will be built to pre-treat the wastewater prior to discharge to the municipal 
sewer.  
 
217. Solid Waste Collection and Transport. The project includes street garbage bins, 
placed 70-100 m apart, and self-compacting and automated downloading garbage trucks. All 
garbage bins and trucks will have seals to prevent leakage. The garbage bags will be in the 
garbage bins to further prevent leakage and for easy collection. The waste cleaning and 
transport vehicles are new models with good covers and seals. Solid waste will be collected and 
transferred on a daily basis during the summer season so as to avoid odor and flies and 
mosquitos. Waste transport to the transfer station usually takes place before the rush hours, 
such that the community traffic disturbance will be minimal. Therefore the environmental impact 
of solid waste collection will be insignificant. 
 
218. Landfill. The Akesu landfill is a linked facility for the solid waste management 
subcomponent. A due diligence analysis has been undertaken of the landfill. The results of the 
analysis, including conclusion and recommendations, are presented in Appendix 5. 

 

5.5 Akesu-Duolang Wetlands Rehabilitation Component 

 

219. As highlighted earlier, the wetlands rehabilitation component will mainly generate 
environment benefits. The wetlands’ ecosystem services are expected to be significantly 
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enhanced after project completion. The restored wetland biotope will provide regulating services 
(including water storage, supply and treatment; micro-climate regulation), supporting services 
(biodiversity maintenance by providing resting, nesting, feeding and breeding habitats for wildlife 
including migratory water birds), and cultural services (including research, education and 
recreation). An ecosystem services analysis and valuation was conducted by the economist, 
wetland specialist and environment specialist of the PPTA, based on the final design of the 
subproject, and available information in particular Luo, et al (2010).27 The total value of the 
services provided by the rehabilitated Akesu-Duolang wetlands is estimated at $5.8 million per 
year (Table 59). The long-term sustainability of these services will rely on factors ranging from 
water source quality and reliability, regular de-silting of sedimentation ponds, biodiversity 
protection and monitoring, access control, etc. These aspects are described below.  

                                                
 
 
27

 Decheng Luo, et al. 2010.  Dynamics of ecosystem services value in Akesu river watershed in 1960-2008. Chinese Journal of 

Applied Ecology, 21(2): 399-408. 
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Table 59: Ecosystem Services and Values in the Rehabilitated Wetland 

 

  Unit, Unit Value CNY/yr $/yr 

Provision Services     
  

Wetland products 90 ha 1,000 CNY/ha/yr 90,000 14,400 

Regulating Services     
  

Climatic regulation 90 ha 16,245 CNY/ha/yr 1,462,781 234,045 

Water conservation 90 ha 13,322 CNY/ha/yr 1,199,579 191,933 

Soil conservation 90 ha 1,470 CNY/ha/yr 132,366 21,179 

Water treatment (sedimentation) 313E6 m3/yr 0.1 CNY/m3 31,300,000 5,032,154 

Waste treatment 90 ha 15,626 CNY/ha/yr 1,407,043 225,127 

Supporting Services     
  

Biodiversity conservation 90 ha 2,149 CNY/ha/yr 193,507 30,961 

Cultural Services 90 ha   
  

Recreation, research 90 ha 4,770 (CNY/ha/yr) 429,515 68,722 

Total     36,214,791 5,818,521 

Source: Adapted from PPTA DFR, LD09, November 2014. 

 
220. Regulating service – water supply. One of the key services provided by the Akesu-
Duolang wetlands is the provision of a constant supply of clean water to the Duolang River 
Landscape Park in the City of Akesu (i.e. the “wise use zone” of the Xinjiang Akesu-Duolang 
River National Wetland Park, see Figure 16). The Park will require a flow rate of 10 m3/s to 
operate properly. The Akesu-Duolang wetlands are the main source of water for the Park, 
complemented by water from the Irrigation Channel on the west of the proposed wetlands, and 
the water from the Wensu Waterscape Return Water Channel on the east of the proposed 
wetlands (see Figure 31 and Table 60). The Akesu-Duolang wetlands are required to provide 
some 5 to 6 m3/s of flow to the Park, but can also supply the full 10 m3/s if needed, as described 
below. 
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Figure 31: Sources of Water Supply for the Duolang River Park 

 

Table 60: Sources of Water Supply to the Akesu Duolang River Landscape Park 
Water Source Flow Rate (m3/s) 
Irrigation Return Water Channel  2 -3 
Wensu Waterscape Return Water Channel 2 -3 
Wetland Outflow 5 -6 
Total 9 – 12 

Source: PPTA DFR, SA7, November 2014. 
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221. Water balance analysis. A water balance analysis was conducted for the Akesu-
Duolang wetlands based on the design data, climate data and hydrological characteristics in the 
project area. Hydrological components included in the water balance analysis are shown in 
Figure 32 and Table 61.  
 

 
 

Figure 32: Hydrological Components in Wetlands Water Balance Analysis 

 

Table 61: Equation used for the Water Balance Analysis 

Equation 

Q runoffsurfaceQ
 + necipitatioQPr  + CanalQingnianofInflowQ

 - nEvaporatioQ
 - 

OutflowQ
- SeepeageQ

 - WateruseOtherQ
 

 

runoffsurfaceQ
 

Surface runoff from nearby watershed into the wetland.  This component of flow is extremely 
small for the proposed wetlands due to a very small amount of precipitation and a large amount 
of evaporation in the Akesu region; 

necipitatioQPr  
Precipitation on the wetlands surface.  The average monthly precipitation was obtained based on 
the climate monitoring data from 1954 to 2012.  The amount of precipitation is related to the 
wetland surface area; 

CanalQingnianofInflowQ
 

Water inflow from Qingnian Canal. The multi-year average flow of Qingnian Canal is 10 m3/s.  A 
flow of 6 m3/s will be diverted from Qingnian Canal into the proposed wetlands as a source of 
water supply; 

nEvaporatioQ
 

Evaporation on the wetland surface. The average monthly evaporation was obtained based on 
the climate monitoring data from 1954 to 2012.  The amount of evaporation is related to wetland 
surface area; 

OutflowQ
 

Outflow from the wetlands; 

SeepeageQ
 

Seepage flow through the wetland bottom.  There is no seepage information available for the 
Akesu-Duolang wetlands.  Therefore, a seepage coefficient was determined by referencing to 
other comparable artificial lakes and wetlands, as shown in Table 62.  A seepage coefficient of 
0.003 m/d was adopted for the water balance calculation; 

WateruseOtherQ
 

Other water uses in vicinity of the proposed wetlands, such as road cleaning water, green water 
of irrigation, etc.  The FSR has confirmed that the proposed wetlands would not provide water 
resources for other water uses. 

Source: PPTA DFR, SA7, November 2014. 



 

- 99 - 

 

Table 62: References to Seepage Rates in other Artificial Lakes and Wetlands 

Artificial lakes / wetlands 
Method to determine the seepage 

coefficient 
Seepage coefficient (m/d) 

Artificial lake in Guangzhou Knowledge City Darcy-Weisbach Formula 0.00057 

Baiyun Lake in Guangzhou Darcy-Weisbach Formula 0.00156 

Meixi Lake, Changsha Survey Data 0.00300 

Mengzhe Lake, Wuhan Survey Data 0.00297 

Source: PPTA DFR, SA7, November 2014. 

 
222. The results of the water balance analysis are presented in Table 63, indicating that an 
outflow of 9.95 m3/s from the proposed wetlands can be obtained when the inflow to the 
wetlands is set at 10 m3/s. The amount of inflow from Qingnian Canal is significantly larger than 
the water loss due to the wetland surface evaporation and bottom seepage (see Table 57). 
Thus, a stable outflow is expected for the proposed wetland. 
 

Table 63: Water Balance Analysis of the Akesu-Duolang Wetlands 

 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Average Total 

Precipitation 
(mm) 

1 1.5 2.9 3 8.9 10.8 15.9 12.8 6.5 3.2 0.6 1.5 5.7 68.70 

Evaporation 
(mm) 

14 24.1 60.7 119.6 190.5 236.8 252.6 207.7 126.2 66.8 29.9 15.7 112 1345.00 

Amount of 
Precipitation 

(104 m3) 
0.07 0.11 0.21 0.22 0.63 0.77 1.13 0.91 0.46 0.23 0.04 0.11 0.41 4.87 

Amount of 
Evaporation 

(104m3) 
0.994 1.71 4.31 8.49 13.53 16.81 17.93 14.75 8.96 4.74 2.12 1.11 7.96 103.42 

Inflow Rate 
to Wetlands 

(m3/s) 
10 10 10 10 10 10 10 10 10 10 10 10 10 

 

Inflow of 
Qingnian 

Canal (104 
m3) 

2592 2592 2592 2592 2592 2592 2592 2592 2592 2592 2592 2592 2592 31104 

Seepage 
(104 m3) 

6.40 6.40 6.40 6.40 6.40 6.40 6.40 6.40 6.40 6.40 6.40 6.40 6.4 76.80 

Balance 
(104 m3) 

2585 2584 2581 2577 2571 2568 2567 2570 2576 2581 2583 2584 2577 30927 

Outflow 
Rate (m3/s) 

9.97 9.97 9.96 9.94 9.92 9.91 9.90 9.91 9.94 9.96 9.97 9.97 9.94 
 

Source: PPTA DFR, SA7, November 2014 
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223. Historical flows in Qingnian Canal monitored during 2001 to 2007 are shown in Table 64. 
The annual average flow is around 14.5 m3/s. The water source from Qingnian Canal is 
sufficient to meet the need for water supply into the proposed wetlands and the downstream 
Park.  

Table 64: Monitored Water Flows in Qingnian Canal (2001 -2007) 

 
2001 2002 2003 2004 2005 2006 2007 

Annual Average Flow (m3/s) 12.81 13.64 16.84 17.33 14.11 13.53 13.16 
Long Term Average Flow (m3/s) 14.49 
Source: PPTA DFR, SA7, November 2014 
 

224. Regulating services – water treatment (SS control). Qingnian Canal will be the main 
water source for the Akesu-Duolang wetlands and the downstream Duolang River Landscape 
Park. The monitoring data presented in Table 25 indicate that water quality of Qingnian Canal is 
good and in the range of the National Surface Water Quality Standards for Class II and Class III 
waters. Levels of nutrient loading (TP, TN and Ammonium N) all fall within the National Class 
III. 51  However, suspended solid (SS) concentrations in the Qingnian Canal are very high, 
especially during the months of June to August (in the range of 0.76 – 1.89 kg/m3, with typical 
sediment size of 0.12 mm with large particles up to 0.49 mm). As a result, the Akesu-Duolang 
wetlands will receive some 980 tons of sediment per day. The sedimentation ponds of the 
wetland system will play a key role in removing sediments from the water. The sedimentation 
ponds will involve the following four basic sediment processes: (i) transport of sediment in the 
forms of suspended load; (ii) settling of suspended sediment and deposition on the bed; (iii) re-
suspension of the sediment bed; and (iv) consolidation and compaction of the sediment bed. 
 
225. Shear stress is the frictional force per unit of bed area exerted on the bed by the flowing 
water.  If the shear stress is greater than a critical shear stress, only a fraction of the suspended 
solids will be deposited. If the bed shear stress is less than the critical shear stress, suspended 
sediment will be deposited on bed gradually. Generally, two types of hydrodynamic processes 
generate bottom shear stress: current velocity and waves. In the proposed wetlands, current 
velocity is the dominant component of bottom shear stress. Graf (1971) illustrated the 
relationships among sediment size, current velocity, and sediment deposition and re-suspension 
(Figure 33) that can serve as the preliminary guidance for the understanding of sediment 
transport, deposition, and re-suspension. By referring to Figure 33, it is seen that the flow 
current velocity in the wetlands should be less than 1.2 to 5 cm/s in order to remove the 
sediment with the particle sizes of 0.12 to 0.49 mm that is contained in the source water from 
Qingnian Canal. 
 

                                                
 
 
51

 A long term series of water quality monitoring data will be necessary to define the correct parameters of the wetland for the 

water treatment. The wetland science lab and monitoring to be financed under the loan will help accumulate the needed 

information for adaptive management. 
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Figure 33: Relationship between stream velocity, particle size, and the regimes of sediment erosion, 
transport, and deposition (Graf 1971) 

 
226. The Akesu-Duolang wetlands will be divided into two sub-systems for sediment and 
water quality treatment as shown in Figure 17. The System #1 contains 3 sedimentation 
chambers, and System #2 also contains 3 sedimentation chambers. The depth of each 
sedimentation chamber is designed to be about 2 m. The inflow to subsystem #1 and #2 is 5 
m3/s, respectively (a total of 10 m3/s). The flow velocity in each sedimentation chamber is 
estimated in Table 65, indicating that average velocities for the sediment retentions zones will 
be in the range of 1.13 cm/s to 1.67cm /s with an average velocity of 1.53 cm/s, which are less 
than the threshold velocity values 1.2 to 5 cm/s in the wetland to settle out the sediment. It is 
concluded that the proposed wetlands will be able to withstand the hydraulic load induced by 
the inflows from Qingnian Canal, and the flow current velocities in the wetland will be 
adequately slow to meet the requirements for settling out and remove sediments in the source 
water from Qingnian Canal.  
 

Table 65: Flow Velocities Estimated for Chambers of the Sediment Retention Zone 

Chambers Width (m) Water Depth (m) Flow Velocity (m/s) 

1-1 230 2 1.13 

1-2 150 2 1.67 

1-3 150 2 1.67 

2-1 144 2 1.67 

2-2 200 2 1.52 

2-3 250 2 1.52 

Average 1.53 

Source: PPTA DFR, SA7, November 2014 

 
227. Periodic de-silting. Upon operation, the wetlands will receive about 980 tons of 
sediment per day, or higher, in summer months. For a four-month period from June to 
September, a total of approximately 4,000 tons of sediment is expected to settle into the 
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sedimentation zone of the wetlands. Bi-annual (i.e. every two years) dredging of the 
sedimentation ponds will be required. The project will procure dredging equipment for that 
purpose. Dry dredging will be applied, whereas one of the two sedimentation systems will be 
temporarily closed, drained, and excavated. The material will be stabilized onsite and reused as 
soil amendment. A detailed operation and maintenance (O & M) plan will be prepared during 
project implementation for proper management of the proposed wetlands and the dredged 
material. 
 
228. Supporting services – Biodiversity conservation. Expansion of the wetland area, in 
tandem with best management practices for enhancing the ecological environment and habitats 
in the newly created and restored wetlands will significantly enhance their value for wildlife, 
estimated at $30,000 per year after project completion (Table 59). The site currently supports up 
to 68 species of birds, and analysis shows that the area has the potential to support as many as 
132 species. With increased extent, improved management of ecosystems and habitats, 
improved protection and lower levels of disturbance, and improved water quality, it is likely that 
the Akesu-Duolang wetlands can support significantly more migrant birds in particular, and will 
provide extensive habitat for increased populations of breeding birds too. Whilst it is less 
feasible to assess the potential of the site to support more diversity of other taxa (animals and 
plants), it is highly likely that increase diversity in habitats and ecosystems and improvements in 
management and water quality will create the conditions for further colonization of the area by 
wildlife and improved population sizes. This will be confirmed through the establishment of a 
wetland monitoring and management system, which will include a comprehensive biodiversity 
and habitat survey/monitoring program. The program, to be implemented by the Akesu River 
Basin Wetland Nature Reserve Management Station within the Akesu City Forestry Bureau, will 
focus on comparing seasonal species richness and abundance of migratory water birds in the 
project area, and providing hands-on training on wildlife monitoring for the pre- and post-project 
period. The monitoring plan will include the following species and groups: (a) all Anatidae 
(ducks); (b) Whooper swan (Cygnus cygnus); (c) Reed-dependent passerines (songbirds such 
as Great reed warbler, Acrocephalus arundinaceus); (d) Common breeding ducks such as 
ferruginous duck (Aythya nyroca), common pochard (Aythya ferina) and spot-billed duck (Anas 
poecilorhyncha); (e) other common breeding bird species; (f) aquatic invertebrate groups such 
as Odonata (dragonflies). 
 
229. Cultural services –research, education, recreation and tourism. The Xinjiang Akesu-
Duolang River National Wetland Park will be an important tourist attraction for Akesu. However 
most people will visit the Duolang River Landscape Park (in the “wise use zone” of the NWP) 
rather than the Akesu-Duolang wetlands. However, access will be granted during daytime for 
research, education and low-impact recreational activities (bird watching, walking, biking etc). 
Access to the Akesu-Duolang wetlands will be strictly controlled. A fence is already installed 
around the wetlands, and access will be limited to the daytime. Thus, noise impact from visitors 
on wildlife is expected to be low. Guest vehicles will be restricted to the parking area at the 
wetlands’ entrance. Waste collection facilities will be installed along the roads, footpaths and the 
wetland science education center supported by the project. Wetland supervision staff of the 
Akesu Forestry Bureau will conduct patrols to prevent illegal littering. Sign boards will be 
installed at strategic position informing visitors.  
 
 
5.6 Induced and Cumulative Impacts 

 
230. Induced development through roads under the infrastructure components. The 
proposed road rehabilitations will address the inadequacy of the existing road networks to 
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support the planned urban development with significant population increases. Air quality 
impacts due to increased traffic flows have been assessed in this IEE and mitigation measures 
have been identified where necessary. Significant indirect or induced negative impacts from the 
transport infrastructure component are not anticipated. 
 
231. Induced pressure on auxiliary services. The installation of auxiliary utilities concurrent 
with road construction (water supply, wastewater collection) would induce potential impacts on 
the water supply and the WWTP by increasing the demand on these services. Such increases 
have been assessed in the due diligence (Appendixes 3 and 4) confirming that water supply and 
wastewater treatment capacities will be adequate in the short, medium and long-term. 
Significant induced negative impacts are not expected. Improved MSW collection will result in 
increased MSW volumes to be disposed of properly, which could induce impact on the capacity 
of the landfills. Akesu has sufficient capacities to cope with increased waste collection rates. 
With better MSW collection, transfer and disposal in the city, illegal dumping of garbage will be 
reduced, thus improving environmental and public health conditions. The induced impact is 
therefore positive. 
 
232. Demolition/retrofitting of small boilers. The construction of 28 heat exchange stations 
in existing boiler houses will require the  deconstruction of about 28 small low-efficient boilers, 
which will generate solid wastes and debris including ferrous waste, waste concrete, bricks, 
glass, rubble, and roofing materials, etc. Inappropriate disposal of deconstruction waste could 
impact soil, groundwater and surface water resources, and consequently public health. 
Dismantling of small boilers and disposal of domestic stoves needs to be undertaken in 
compliance with standards for occupational health and safety and disposal of demolition wastes, 
including the Law on the Prevention and Control of Environmental Pollution by Solid Waste of 
PRC (2004); Occupational Disease Control Act (2002); and Work Safety Act (2002). The risk of 
asbestos or asbestos containing material (ACM) in existing boilers is considered minimal, as 
according to the survey conducted by the EIA Institute, all boilers were installed after 2000, i.e. 
after PRC stopped using asbestos as insulation material (1993). As a precautionary measure, 
an asbestos risk assessment will be conducted by a licensed agency to be appointed by the 
operator of the district heating system. Should asbestos or asbestos containing material (ACM) 
prove to be present, the applicable international guidelines for the demolishing and disposal of 
asbestos and ACM are: the World Bank EHS (Good Practice Note: Asbestos: Occupational and 
Community Health Issues); WHO Policy and Guidelines; and ISO/FDIS 16000-7: Indoor air—
Part 7: Sampling strategy for determination of airborne asbestos fiber concentrations. 
Reuse/recycling of deconstruction wastes generated during demolition (e.g. iron, bricks, 
windows, doors, steel bars etc.), will be maximized. Non-recyclable demolition debris will be 
disposed in the Akesu municipal solid waste landfill. As discussed in para. 178, the closure of 
these 28 small coal-burning boilers will affect the employment of 56 workers, for which a re-
employment plan has been prepared. 
 
233. Cumulative impacts. Cumulative effects are defined as the impacts on the environment 
that result from the incremental impact of an action when added to other past, present, and 
reasonably foreseeable future actions, regardless of the agency (central or non-central) or 
person undertaking such other actions. The active construction of multiple roads; wastewater 
collection, water supply and district heating pipelines; will cause a magnification of 
environmental and social impacts in the project areas in terms of traffic on the existing road 
network, civil works, air-borne dust, waste generation and community disturbance. Construction 
related cumulative impacts will be effectively minimized by implementing the mitigation 
measures defined in Chapter E, Section 4. The construction of associated utilities (water, 
wastewater, heating) during road construction works will benefit from the concurrent earthworks 



 

- 104 - 

for new roads, sharing trenches and construction equipment where possible, without adding 
significantly to construction impacts. Contractors will develop material transport plans and 
temporary traffic management plans with consultation of the Akesu traffic management 
authority. Civil work contractors will be required to provide training to their workers to minimize 
social disturbance and cultural conflicts. With effective implementation of good construction 
management measures, construction-related cumulative impacts can be adequately mitigated to 
acceptable level. The GRM will enable potential APs to report any excessive disturbances 
during construction.  
 
5.7 Climate Risk Assessment 

 
234. Climate Projections. Climate change projections in XUAR were analyzed based on a 
review of scientific literature. Chen, et al (2008) conducted a research on the effect of climate 
change on the runoff of the Akesu River Basin between 1958 and 200429. Wang et al (2010) 
analyzed the impact of change in runoff in the Akesu River Basin between 1956 and 2006 and 
their impacts on water availability for the Tarim River30. Zhang et al (2010) studied the effect of 
climate change on evaporation in the Akesu River Basin between 1960 and 200731. Sun, Zhao 
and Zheng (2011) analyzed the temperature and precipitation variations over the 46-year 
duration between 1961 and 2006 in the Akesu River Basin32. Liu et al (2012) analyzed the effect 
of climate change on the runoff process in the headwater areas of the Akesu River Basin33. Li et 
al (2013) predicted the future climate patterns in XUAR under three IPCC emission scenarios 
(A1B, A2 and B1)34. 
 
235. Annual mean temperature is projected to significantly increase in XUAR. The annual 
mean temperature will reach 10℃ 11.1℃ and 8.5℃ in A1B, A2 and B1 by the end of the 21st 

century, respectively (Figure 34). Annual precipitation will experience an increasing trend with 
little fluctuation. However, there exists a large uncertainty within different emission scenarios 
with a range of 6℃ in annual temperature and about 200 mm in annual precipitation.  
 

                                                
 
 
29

  Chen Yaning, et al. 2008. Fifty Year Climate Change and Its Effect on Annual Runoff in the Tarim River Basin, 
China. Journal of Glaciology and Geocryology, 30(6): 921-929.  

30
 Wang Guoya, et al (2010). Runoff changes in the Akesu River Basin between 1956 and 2006 and Their Impacts 

on Water Availability for Tarim River, Journal of Glaciology and Geocryology, 30(4): 563-568. 
31

 Zhang Shouhong, et al. 2010. Assessing the Impact of Climate Change on Evapotranspiration in the Akesu River 
Basin. Acta Geographia Sinica, 65(11): 1363-1370. 

32
 Sun Xiaojuan, Zhao Chengyi and Zheng Jinfeng. 2011. Study of Climate Change in Akesu River Basin in the 

Past 46 Years. Journal of Arid Land Resources and the Environment, 25(3): 78-83. 
33

 Liu, et al. 2012. Climate Change and Its Effect on the Runoff Process in the Headstream Areas of the Akesu 
River Basin, Journal of Natural Resources, 27(11): 1932-1938. 

34
 Li Lanhai, Bai Lei, Yao Yanan, Yang Qung, Zhao Xin. 2013. Patterns of Climate Change in Xinjiang Projected by 

IPCC SRES. J. Resour. Ecol. 4(1): 027-035.  
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Figure 34: The change of precipitation (left) and temperature (right) in XUAR with different emission 
scenarios (A1B, A2, B1). Source: Li Lanhai et al (2013).  

 
236. Climate change projections also differentiate at the regional level. The study by Sun et al 
(2011) showed that between 1961 and 2006 the Akesu River Basin witnesses: (i) an increase in 
the annual mean temperature at an average rate of 0.0180C per year, with more pronounced 
change taking place since 1987; and (ii) an increase in annual mean precipitation at an average 
rate of 1.31 mm per year. 
 

  
Figure 35: Changes in Annual Mean Temperature (Left) and Precipitation (Right) in Akesu River Basin 

Between 1961 and 2006. Source: Sun et al. (2011). 
 
237. The above study was collaborated by that of Liu et al. (2012) which exhibited an abrupt 
increase in the mean annual temperature since 1991, accompanied by an increase in the mean 
annual precipitation.  
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Figure 36: Change in Annual Mean Temperature and Precipitation in Akesu River Basin between 1957 and 

2007. Source: Liu et a. (2012) 
 
238. The study by Chen et al. (2008) also noted a sudden change in the annual mean 
temperature and precipitation in the Tarim River Basin from the 1980s. The runoff in the Akesu 
River Basin witnessed an average rate of increase at 10.9% per annum since 1980s. 
 
239. Annual mean temperatures are projected to increase significantly in the Western 
Tianshan Mountains and the Tarim Basin (Figure 37). Li Lanhai et al (2013) projected a slight 
decrease in annual precipitation in at the upstream of Tarim River (i.e., Western Tianshan 
Mountains) by the end of the 21st century, with a high level of uncertainty (Figure 37).  
 
 

 
Figure 37: Change of temperature and precipitation in the Western Tianshan Mountains (left) and the Tarim 

Basin (right) with different emission scenarios (A1B, A2, B1). Source: Li Lanhai et al (2013).  
 

240. In summary, temperature in the Akesu River Basin displayed a general trend of increase 
since the 1950s, with a significant increase taking place from 1991. The annual runoff for the 
Akesu River Basin also followed with a two or three year delay. The annual mean temperature 
is projected to increase by 2~4.50C by 2100 from the 2010 level. Annual mean precipitation is 
projected to remain stable or have a slight decline.  
 
241. Climate risk. The climate risk to the project is considered medium over the lifespan of 
the project. While the project outcome is not expected to be significantly affected by climate 
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change over the lifespan of the project, some of the outputs might be slightly affected, as 
described below.  
 
242. The impact of climate change on local water resources will be positive, at least over the 
lifespan of the project. Given the very low annual average precipitation in Akesu, the city mainly 
relies on runoff from the Tianshan Mountains to sustain its development, supplied via the Akesu 
River, rather than local precipitation. Akesu River is mainly supplied by snow melt and glacier 
melt, with precipitation being the smallest water source. Tang and Deng (2010) 35  have 
documented that water inflow into the Akesu River has increased over the past 50 to 60 years, 
with a significant increase after 1994, which they attribute to enhanced snow and glacier melt 
due to global warming (Figure 38). This finding is supported by Liu et al (2012), which observed 
an annual runoff increase of 22,497 million m3 between 1994 and 2007. The study by Chen 
(2008) also noted an average rate of runoff increase at 10.9% per annum since 1980. 

 
 

 
Figure 39: Observed Change in Annual Mean Runoff in Akesu River Basin between 1997 and 2007, and 

Predicted Change in Runoff between 2008 and 2012. Source: Liu et al. (2012) 
 
243. The rehabilitated project roads have been designed to ensure that they will not be 
impacted by flooding, and they do not exacerbate flooding elsewhere by channeling or 
redirecting overland flows. Culverts and bridges will be sized for a 1 in 100 year flood to ensure 
                                                
 
 
35

 Tang, Deshan and Mingiang Deng. 2010. On the Management of Water Rights in the Tarim River Basin (Chinese). Beijing: 

Zhongguo shili shuidian chabanshe (China Water Power Press) 

Figure 38: Annual Runoff at the 
Confluent of the Toshgan River and 

Akesu River, 20-km upstream of Akesu 
City, 1957-2005. Source: Tang et al 

(2010).  
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that flood drainage is uninterrupted. Improved road connectivity will be beneficial in coping with 
any increase in the incidence of natural disasters and extreme weather events that might result 
from future climate change.  
 
244. The wetland rehabilitation component will also contribute to increased resilience to 
climate change. The protection and maintenance of natural habitats is recognized by the 
Intergovernmental Panel on Climate Change as an important approach to reducing vulnerability 
to climate change, because larger and more diverse areas of natural habitat are thought to be 
more resilient to change than smaller, degraded areas. 
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F. ANALYSIS OF ALTERNATIVES 
 
1. Introduction 
 
245. During the project preparation, various alternatives have been proposed, screened 
against technical, economic, energy efficiency, as well as environmental criteria. In terms of the 
environmental consideration for the alternatives, the primary objective was to identify and adopt 
options with the least adverse environmental impacts and maximum environmental benefits. 
Alternatives were compared in terms of their potential environmental impact, the feasibility of 
mitigating these impacts, capital and recurrent costs, impacts on land acquisition and 
resettlement, suitability under local conditions, as well as emission reduction. 
 
2. With-and without project scenario 
 
246. Integrated urban development. Akesu’s existing central urban area is densely 
populated and many areas suffer from the lack of essential services such as sealed roads and 
adequate heating. The urban area is becoming increasingly congested with the growth of public 
and private vehicles. The level and quality of many urban services in Akesu City are currently 
inadequate, and a large portion of the population is impacted in their day-to-day life. The 
condition of roads impacts on the time spent on normal daily activities as well as on the overall 
city environment. Sub-standard heating has a negative impact on health both through 
inadequate heating and pollution caused by localized small-scale facilities. There is a need both 
to develop new roads in critical areas and to rehabilitate existing roads, in particular to separate 
motorcycles and bicycles from other motorized traffic to increase speeds and improve safety.  
This is expected to have a positive impact on the economic development of the city. In addition, 
the proposed improvements to domestic heating, solid waste collection (in particular road 
cleaning), park facilities, and wastewater collection are all expected to have a positive impact on 
the city’s environment, which will have a positive impact on its attractiveness as a place to live 
and work. 
 

→ The without-project scenario would result in a continuation of the existing situation, 
with a poor urban environment characterized by road congestion, poor urban 
environmental services, high traffic accident ratio, deficient domestic heating, and 
relatively high pollution levels. With project, road conditions, water supply, wastewater 
collection, domestic central heating and solid waste management will all be improved in 
a sustainable manner resulting in improvement in the overall urban environment leading 
to faster economic growth. The with-project alternative will contribute to vehicular 
emission reductions and hence improved ambient air quality through more efficient 
motor vehicle operation, and shorter travel time. It is estimated that approximately 92.3 
million litres of fuel per year can be saved from operation of the improved road networks, 
as a result of the improved road conditions. The fuel and savings will lead to the 
reduction of CO2 emission by 21,500 t/a, and the improvement of air quality in the city. 

 
247. Akesu-Duolang wetlands rehabilitation. The area of wetlands proposed for 
inclusion in the project is an important habitat for birds and other wildlife as well as a source for 
agricultural products and Akesu’s water supply. The area has suffered from extensive and 
poorly regulated agricultural development with encroachment on the wetlands in the past and is 
now becoming increasingly degraded so that its functions are being threatened. If ignored, the 
functions and ecosystem services of the wetlands will deteriorate further and may well present a 
threat to the city’s water supply. Interventions to be supported by the project are expected to 
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return the wetlands to their former condition so as to promote wildlife, protect the water supply, 
and provide a facility for tourists. 
 

→ For the wetlands rehabilitation subproject (output) the without-project scenario would 
involve a continuation of the existing situation with a gradual decline in the biodiversity 
and water quality in the wetlands and an increasing focus on agricultural production. 
With project, ecosystem services including biodiversity and water quality are expected to 
improve, with a slight decline in agricultural production capacity (30-ha) in response to 
the need to convert paddy fields into wetlands in order to improve the environment. 

 
 
3. Alternatives Related to Transport Facilities and Municipal Services  
 
248. Road Alignment. The alignments of urban roads are mainly based on rehabilitating 
existing roads and alleyways, and conform to Akesu’s master plan, which was reviewed and 
considered appropriate. No alternative alignments were considered for the two new roads. 
 
249. Road Pavement. Two alternatives were considered for road pavement structure, 
including cement concrete pavement and asphalt concrete pavement. The selection of the road 
pavement was based on traffic type and forecast, climate, soil and requirements like skid 
resistance, durability, thermal resistance, permeability, local material supply, hydro-geological 
conditions, comfort, noise emissions as well as costs of construction and O&M and in 
accordance with the PRC Specifications for Urban Road Design (CJJ 37-2012). A comparison 
of the pros and cons of asphalt and concrete pavements has been undertaken and the results 
are provided below. On the basis of the comparative analysis, asphalt pavement is adopted for 
the roads.  
 

Table 66: Comparison of Asphalt and Concrete Pavements 
Parameter Asphalt Concrete 

Load capacity Low High 
Driving comfort High Low 
Water stability Weak Strong 
Thermal stability Weak Strong 
Landscape effect Good Average 
Pavement performance Low noise, low vibration, low dazzle High noise, high vibration, high dazzle 
Design life 15 years 30 years 
Adaptability to subgrade deformation High Low 
Maintenance and repair Easy to maintain and repair Difficult to maintain and repair 
Traffic disturbance during repair Short traffic closure Long traffic closure 
Average cost of repair and maintenance High Low 
Investment High Low 
Source: PPTA Draft Final Report, November 2014.  

 
250. Street Lighting. Two street lighting alternatives were compared, including (i) high-
pressure sodium lights; and (ii) LED lights. Both schemes can meet the required lighting 
standards, but LED light consumes significantly less electricity (Table 67). According to ADB’s 
policy to promote pollution prevention and abatement and the national energy conservation 
policy, LED light is adopted. 
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Table 67: Comparison of Lighting Schemes for Project Roads 

Indicator 
High-Pressure Sodium Light 

(PHILIPS-400W) 
LED Light 

(PHILIPS-BRP363-240W) Note 

Light efficiency (Lm/w) 120 120 Equal 

Life expectancy (h) 10,000 50,000 LED is better 

Environment Contains mercury and lead No mercury and lead LED is better 

Daily power consumption (12 
hours) 

6 kWH 3 kWh LED is better 

SO2 emission (0.03 kg/kWh) 0.18 kg 0.09 kg LED is better 

CO2 emission 
(0.997 kg/kWh) 

5.98 kg 2.99 kg LED is better 

Price CNY 1,400/lamp CNY8,000/lamp 
High pressure sodium 
light is better 

Maintenance cost CNY 200/lamp/year CNY 25/lamp/year LED is better 

Annual saved electric cost by LED 
Lamp  CNY 1,090 

Electricity price: CNY 
0.79/Kwh 

Saved cost by LED light during 
usage life (11 years)  CNY 7,810 

Annual saved electric and 
maintenance costs 
multiplied by 11 minus 
increased initial 
investment in LED 

Source: PPTA Draft Final Report, November 2014.  

 
251. Sidewalk Pavement Structure. There are three kinds of the sidewalks. All of them are 
commonly used in engineering. One is the cement concrete; second is the asphalt concrete 
classes; third is to use a variety of color concrete brick and other decoration materials for road 
paving. Color brick paving is ultimately adopted. 
 

Table 68: Comparison of Sidewalk Schemes 

Paving Scheme 
Cement Concrete Paved  

(S-I) 
Asphalt Concrete Paved  

(S-II) 
Color Brick Paving  

(S-III) 

Construction difficult simple simple 

Service life long shorter shorter 

Beautiful effect general general beautiful 

Construction costs higher lower higher 

Pedestrian comfort and safety low highest higher 

Repair and maintenance Difficult simpler simplest 

Proposed / alternative alternative alternative proposed 

Source: PPTA Draft Final Report, November 2014.  

 
252. Water supply pipe material. The FSR has carried out technical and economic 
comparisons on the ductile iron pipe and PE pipe, and recommended the following: (i) when 
pipe diameter is bigger than DN400, ductile iron pipe is adopted; (ii) when pipe diameter is less 
than and equal to DN400, PE pipe is selected.  
 
253. Sewer pipe material. The technical and economical comparisons for reinforced 
concrete pipe and HDPE pipe have been conducted in the FSR. Reinforced concrete pipe 
(grade II) and rubber ring joint is recommended according to actual condition in service area. 
The comparison is presented in Table 69. 
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Table 69: Sewage Pipe Performance Comparison 

Performance Reinforced concrete pipe HDPE pipe 
Use life Longer Long  

Impervious performance Weaker Strong 
Corrosion resistance Stronger strong 

Supporting external pressure  
Allowing deeply buried Supporting external less pressure 

Supporting external more pressure Easy distortion 
Construction More difficulty Convenience 

Construction method 
Open digging 

Open digging 
pipe jacking  

Joint form Spigot and socket rubber ring joint Hot-melt bonding 

Roughness coefficient (n value) 0.013～0.014 0.009 

Head loss More head loss Less head loss 
Weight Heavier Smaller weight 

Pipe transport Not convenient to transport Easy to transport 
Source: PPTA Draft Final Report, November 2014.  

 
254. District Heating Heat Source. Currently, there are three types of heat source promoted 
for urban central heating in the PRC: (i) Combined heat and power (CHP), (ii) large-scale fossil 
fuel boilers, and (iii) renewable energy options. Potential sources of renewable energy in this 
area include solar power and wind power. Large hydropower plants produce very cheap 
electricity, but they are not applicable in the project area. Another renewable energy source is 
biomass fuel, substituting coal. These are further discussed and evaluated below. 
 
255. Wind, solar energy. ADB is promoting renewable energy including wind and solar, and 
has been doing so successfully in some pilot areas in the PRC. However, renewable energy 
sources remain comparatively unaffordable. Solar power has very low energy density, costing 
around two and a half times the cost of conventional power. While wind is much cheaper, and 
roughly competitive with conventional power, the main problem is that it is intermittent. 
Furthermore, to utilize solar or wind energy for district heating, the generated electricity must be 
converted to heat under the current heating system, or the district heating must be switched to 
electric air conditioning. Cost of heat generation by electricity is high and wind or solar 
photovoltaic power alone cannot guarantee reliable electricity supply due to output fluctuation 
associated with wind and solar photovoltaic. Therefore, a wind- or solar-based heat source 
would require an additional base-load or back-up heat source such as coal, natural gas, or 
electricity storage system, which does not make an economically viable option at this stage. 
 
256. Biomass. Biomass fuel is available in XUAR as the region is an important agricultural 
production base in the PRC, and its use as energy source is being promoted by the XUAR 
government. However, there are some barriers in promoting biomass-based heating or 
cogeneration systems in the region: (i) lack of formal system in biomass feedstock production, 
collection, and distribution; (ii) relatively higher investment cost due to custom-made boiler, (iii) 
still higher fuel cost compared to coal; (iv) unreliable fuel supply, especially during the non-
harvest season; and (iv) high virtual water footprint of biofuel in an arid region. 
 
257. Combined heat and power plant, heat-only boilers. With no viable renewable source 
of heat or energy able to provide the heat for Akesu, the two options compared in the FSR were 
(i) CHP and (ii) large-scale fossil fuel boilers. In practice currently, CHP is often used for large-
scale district heating, supplying both power as well as heating in winter. Large-scale boilers are 
used mainly for areas that cannot be serviced by CHP. CHP is defined as the simultaneous 
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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%. 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 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 maximum efficiencies of 87%. The high efficiency achieved by using the CHP 
has significant environmental benefits - specifically for GHG emission 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 from coal-fed boilers. The CHP plant will also 
reduce land use, capital investment and operation cost of the district heating system, which will 
minimize social and financial risks. As a result, the CHP was selected as heat source for the 
Akesu district heating sub-component.  
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G. INFORMATION DISCLOSURE, CONSULTATION AND PARTICIPATION 
 
1. Information Disclosure and Public Consultations to Date 
 
258. Information disclosure and stakeholder consultations were conducted during the course 
of EIS and consolidated IEE preparations in accordance with the PRC Interim Guideline on 
Public Consultation in EIA (2006), and ADB Safeguard Policy Statement (2009). The 
information disclosure and consultations included: (i) questionnaire surveys conducted by the 
licensed EIA institute; (ii) a wider stakeholder meeting attended by representatives of the 
affected public and other concerned stakeholders; (iii) informal visits to communities and 
households in the project areas; (iv) community disclosures with posters; and (v) internet 
disclosures. Those affected by land acquisition and resettlement were consulted throughout the 
process of resettlement planning and social and poverty impact studies, using a variety of public 
consultation techniques including questionnaire surveys (involving 1,000 households), 
community meetings, focus group discussions, key informant interviews and household visits 
that were carried out by local design institutes, the PPTA consultants, and ADB missions. The 
total number of people consulted with the first three techniques (questionnaire surveys, 
stakeholder meetings and informal community visits) amounted to approximately 3,000. 
 
259. During the preparation of domestic EIS report, formal questionnaire interviews of 412 
households living in the direct project areas were undertaken, covering different age groups, 
genders, educational backgrounds, and occupations. The PPTA consultant and ADB TA review 
missions conducted consultations with relevant government agencies, particularly those with 
responsibilities for macroeconomic planning; environmental protection; soil erosion control; 
forestry and land resources management; traffic safety, district heating, and urban construction 
and planning of Akesu city. In total, the wider stakeholder meetings held in April, May, June, 
July, September and October 2014 drew over 200 participants from key municipal government 
agencies of Akesu city, district government agencies, and local communities. Project 
information was posted in communities in the direct project areas.  
 
260. Information disclosure via internet posting was undertaken for each subproject. 
According to the PRC Interim Guideline on Public Participation in EIA (2006), the first was done 
seven days after the AMG signed the contract with the EIA institute. The purpose of the first 
internet posting was to solicit public comments and suggestions on the project and on the terms 
of reference for the EIS. The purpose of the second internet posting was to solicit public 
comments and suggestions on the preliminary findings of the EIS, including the potential 
impacts identified, proposed mitigation measures and conclusions; and an abridged version of 
the first draft of the EIS was attached for download as part of the information disclosure. For all 
of the information disclosures, contact names, phone numbers and email addresses of the AMG, 
EIA institute and responsible authorities were included. 
 
261. Three web postings were done for the project. The first web posting was done on 17 
February 2014 (website of Akesu EPB), the second on 22 May 2014 (website of AMG) and the 
third on 24 June 2014 (website of XUAR environmental protection department, XEPD). The 
second posting was a supplementary one for the change in project scope. The web postings are 
shown in the Figures below. 
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Figure 40: First posting on Akesu EPB Website on 17 February 2014 

 

 
Figure 41: Second posting on AMG website on 22 May 2014 
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Figure 42: Third Posting on XEPD Website on 24 June 2014 

 
262. Between 16 and 29 February 2014, project posters were placed in communities, schools, 
hospitals and business districts, as shown in Figure 43.  
 

  
Residential Community Residential Community 

 
School School 
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Interviews 

Figure 43: Posters disclosed at local schools, hospitals, community centers 
 
263. Given the potential sensitivity of the wetland component on ecology and biodiversity, 
three one-day training workshops on biodiversity and wetlands were organized by the PPTA 
consultant (biodiversity and wetland ecology specialist) at the Akesu Project Management Office 
(PMO). The main purpose of these consultation workshops was to stimulate better 
understanding of water birds and wetland habitats, wetland functions and values, and wetland 
restoration and management for relevant municipal agencies. The participants mainly came 
from the Akesu Municipal Forestry Bureau and Agriculture Bureau, the Akesu Urban and Rural 
Construction Development Group Co, LTD (AURCDG) and local PMO. 
 
264. The above information disclosure and participation activities were supplemented by an 
environment safeguards specific questionnaire survey of 412 households, including 162 in 
Uygur language and 250 in Mandarin language. The survey covered 233 Han households, 170 
Uygur households, 8 Hui households and 1 household of other ethnic minority.  
 
2. Environmental Safeguard Questionnaire Survey 
 
265. The questionnaire survey results are summarized in Table 70. The survey revealed that 
80% of the questionnaire respondents are supportive of the project, with the rest being unsure. 
Combined with other consultation results, the benefits that local residents anticipate include 
promotion of sustained urban development, improved travel and safety, better access to urban 
infrastructures, improved urban sanitation and hygiene, improved wetland ecosystem functions 
with more birds and more recreational opportunities, better prospect for outside investment and 
better prospect for socioeconomic development. 
 

Table 70: Results of Questionnaire Survey 
Key Subject Public Comments 

1. Whether or not local 
socioeconomic development will 
benefit from the project  

Greatly benefit: 334 people, 81% 
Generally benefit: 77,18.8% 

No benefit: 1, 0.2% 
2. Whether or not the quality of life of 
local residents will benefit from the 
project  

Benefit: 321, 78% 
Not benefit: 46, 12% 

Hurt: 32, 8% 
Don’t know: 13, 2% 

3. Whether or not care about 
environmental issues of the project  

Care: 301, 73% 
Generally care: 102, 25% 

Don’t care: 9, 2% 
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Key Subject Public Comments 
4. Whether or not satisfied about the 
present environmental quality  

Satisfied: 233, 57% 
Generally satisfied: 130, 31% 

Not satisfied: 49, 12% 
5. Environmental issues of concern 
about the project  

Noise and dust during construction: 275, 66% 
Inconvenience of travel during construction: 198, 48% 

Traffic jam during construction: 166, 40% 
Impact of construction wastewater on Duolang river: 149, 36% 

Vehicular emissions and noise during operation: 161, 39% 
6. Preferred option of compensation 
for land acquisition 
 

Land for land: 120, 29% 
Cash: 240, 58% 

Job opportunity: 52, 13% 
7. Mitigation priorities 
 

Noise: 172, 42% 
Air: 252, 61% 

Water: 205, 50% 
Solid waste: 130, 31% 

8. Project’s potential impact on local 
environmental quality 

Serious: 33, 8% 
Relative significant: 96, 23% 

Average: 168, 41% 
Relatively insignificant: 95, 23% 

Not sure: 22, 5% 
9. Attitude toward the project 
 

Strongly support: 260, 63% 
Generally support: 113, 27% 

Don’t care: 39, 10% 
Oppose: 0 

10. Suggestions for environmental 
protection 
 

Minimize work area and land acquisition: 237, 57% 
Organize construction activities well, so as to minimize traffic jams and community 
inconveniences: 132, 32% 
Manage construction noise well, so as to protect the life and rest of residents along the 
alignments: 116, 28% 
Control wastewater, so as to protect water environment and soils: 154, 37% 
Control air emission, so as to improve the atmospheric environment: 145, 35% 
Manage solid waste well so as to avoid road pollution and damage scenic beauty and 
affect traffic:123, 30% 

Source: Draft domestic EIS, September 2014 

 
266. The anticipated negative impacts include possible noise pollution, air pollution from 
vehicles, and land acquisition and resettlement. The consulted public made several suggestions 
for mitigating the potential adverse environmental and social impacts: (i) construction activities 
close to residential areas should stop between 10:00 pm and 8:00 am; (ii) heavy construction 
equipment located in close proximity to schools and residential areas should be fitted with noise 
suppression apparatus; (iii) dust-generating construction vehicles should be covered and dusty 
construction areas sprayed with water; (iv) green sound barriers should be placed along the 
proposed roads; and (v) affected people should be properly compensated in accordance with 
PRC land compensation policies. Most of these suggestions have been incorporated in the EIS 
report and the consolidated IEE. 
 
267. All of the consulted relevant government agencies express their strong support to the 
project and their willingness to undertake the corresponding responsibilities for the proposed 
component environmental management. 
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3. Socioeconomic Household Survey 
 
268. In addition to the public consultation conducted in the framework of the preparation of 
the domestic environment impact statement and this IEE, a comprehensive socioeconomic 
household survey was conducted between July and September 2014, involving 1,000 persons 
from 1,000 different households in the direct project area (DPA). Of the total 1,000 households 
surveyed, 70% of them are urban households and 30% are rural households, 46% are ethnic 
minorities. 45% of the respondents were women. Of the total surveyed households in DPA of 
the Project, the average family size is 3.97 persons. The average age of the surveyed 
population is 33.5 years old for DPA. 
 

Table 71: Total Number of Households Surveyed 

Subprojects 
Total HHs Urban HHs Rural HHs EMs Women 

No. No. % No. % No. % No. % 

Urban Road Network 150 128 85% 22 15% 80 53% 84 56% 

Public Parks & Green Space 100 74 74% 26 26% 54 54% 55 55% 

Water Supply Network 150 88 59% 62 41% 77 51% 66 44% 

Sewerage Network 150 113 75% 37 25% 48 32% 56 37% 

Central Heating Network 150 115 77% 35 23% 43 29% 66 44% 

Solid Waste Management 150 124 83% 26 17% 57 38% 40 27% 

Wetland Rehabilitation 150 56 37% 94 63% 105 70% 84 56% 

Total 1,000 698 70% 302 30% 464 46% 451 45% 

Source: Socioeconomic household survey between July and September, 2014. 

 

269. The socioeconomic household survey looked, amongst others, at household satisfaction 
with current urban environment services, and household perceptions about the project (i.e., 
level of support). Most relevant results of the survey are documented in the following sections. 
The full results of the socioeconomic household survey are documented in the Ethnic Minority 
Development Plan (EMDP) of the project. 
 
270. Urban Transport. Approximately 76% of the total beneficiary households are “not 
satisfied” or “partially satisfied” with existing transport infrastructure conditions. Main reasons for 
dissatisfaction include: (i) narrow roads and frequent traffic jam; (ii) heavy traffic flow; (iii) holes 
and bumps, and lack of greening space; and (iv) mixed traffic (no divisions of pavement, cycle-
way, slow vehicle lane, and fast vehicle lane (see Table 72).  The ethnic minorities have the 
same top four reasons of dissatisfaction. Women’s top four reasons of dissatisfaction include: (i) 
wastewater overflows, unsanitary conditions; (ii) lack of road signs / markings, traffic lights and 
safety island; (iii) flooding in rainy days, and lack of green space; and (iv) holes and bumps, and 
lack of sidewalk.  
 

Table 72: Reasons of Dissatisfaction with the Current Local Roads 

Reasons Total Ethnic Minorities Women 
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Source: Socioeconomic Households Questionnaire Survey between July and September 2014. 

 
271. Priority Ranking of Urban Road Network and Related Infrastructures. The vast 
majority of surveyed households (about 98.7%) consider improvements of urban road network 
and related infrastructures it as “very much needed” and “somewhat needed” (Table 73). Close 
to 100% of them support the construction of the Project.  Overall, people are expecting that the 
road and municipal infrastructures improvements, and environmental improvements will bring a 
high degree of benefits to the area to promote economic development and regional cooperation 
in the Project areas.  According to local residents, the greatest benefits will be increased for 
economic development in the area resulting in increased employment and income generating 
opportunities. 
 

Table 73: Priority Ranking of Urban Road Network and Related Infrastructures 

Source: Socioeconomic Households Questionnaire Survey between July and September 2014. 

 
272. Benefits and Concerns of the Proposed Urban Road Network Project. Ethnic 
minorities identified the following major component benefits: (i) improved aesthetics (43.8%); (ii) 
reduced dust and air pollution (33.8%); (iii) reduced travel time (32.5%); (iv) improved and 
increase traffic flow (31.3%); (v) better social services/amenities (e.g., access to schools, 

No. % No. % No. % 

1.  Heavy traffic flow 66 44.0% 49 61.3% 13 15.5% 

2.  Narrow road and frequent traffic jam 79 52.7% 56 70.0% 20 23.8% 

3.  Broken road 33 22.0% 23 28.8% 18 21.4% 

4.  Bottleneck road 24 16.0% 15 18.8% 10 11.9% 

5.  Holes and bumps 63 42.0% 42 52.5% 26 31.0% 

6.  Muddy road without pavement / no road 37 24.7% 23 28.8% 24 28.6% 

7.  Flooding in rainy days 34 22.7% 17 21.3% 30 35.7% 

8.  Wastewater overflows, unsanitary conditions 46 30.7% 20 25.0% 33 39.3% 

9.  Mixed traffic (no division of pavement, cycle-
way, slow-vehicle lane, and fast-vehicle lane) 

55 36.7% 36 45.0% 20 23.8% 

10.  Frequent accidents 23 15.3% 9 11.3% 15 17.9% 

11.  Lack of greening space 63 42.0% 20 25.0% 30 35.7% 

12.  Lack of road signs / markings, traffic lights and 
safety island 

34 22.7% 14 17.5% 32 38.1% 

13.  Lack of sidewalk 32 21.3% 12 15.0% 26 31.0% 

14.  Lack of crosswalk 5 3.3% 3 3.8% 3 3.6% 

Priority 
Total Ethnic Minorities Women 

No. % No. % No. % 

1.  Very much needed 76 50.7% 36 45.0% 59 70.2% 

2.  Somewhat needed 72 48.0% 42 52.5% 23 27.4% 

3.  No need 1 0.7% 1 1.3% 1 1.2% 

4.  Do not know 1 0.7% 1 1.3% 1 1.2% 

Total 150 100.0% 80 100.0% 84 100.0% 
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hospitals) and increased comfort (28.8%); (vi) increased accessibility, and saved O&M cost for 
car/motorcycle/bicycle (27.5% respectively); (vii) reduced traffic jam (23.8%); (viii) increased 
safety and reduced the number of accidents (21.3%); (ix) increased value of houses (18.8%); 
(x) good for business (17.5%); (xi) reduced crimes and other social problems (15.0%); (xii) 
increased value of land (13.8%); (xiii) promoting the development of the area (12.5%); (xiv) 
attracting more investment (10.0%); (xv) reduced transportation costs (5.0%); and (xvi) 
increased job opportunities (3.8%). Table 74 lists the concerns expressed by consulted 
households in the DPA.  The top four concerns include: (i) construction quality; (ii) 
environmental pollution during construction; (iii) road construction to be implemented as soon as 
possible; and (iv) environmental pollution when road becomes operational. For the ethnic 
minorities, the top four concerns are: (i) environmental pollution during construction; (ii) 
construction quality; (iii) environmental pollution when road becomes operational; and (iv) 
compensation of LAR.  For women, their first four top concerns include: (i) environmental 
pollution during construction; (ii) construction quality, and environmental pollution when road 
becomes operational; (iii) road construction to be implemented as soon as possible; and (iv) 
compensation of LAR. 
 

Table 74: Concerns on the Proposed Urban Road Network Project 

Source: Socioeconomic Households Questionnaire Survey between July and September 2014. 

 
273. Community lanes upgrading. Of the total 100 surveyed ethnic minority households 
and women, all those households that already benefitted in a way or another from community 
lane upgrading (such as road surfacing and street light installation) consider that the upgrading 
significantly benefit their households (Table 75). For those households that have not yet 
benefitted from upgrading of community lanes, they consider that the upgrading will bring 
additional benefits, which are similar with the responses of those households who have already 
benefitted. 

Concerns 
Total Ethnic Minorities Women 

No. % No. % No. % 

1. Construction quality 90 60.0% 35 43.8% 31 36.9% 

2. Land acquisition and house demolishment impacts 9 6.0% 5 6.3% 3 3.6% 

3. Compensation of land acquisition and resettlement 16 10.7% 15 18.8% 10 11.9% 

4. Road construction to be implemented as soon as 
possible 

56 37.3% 12 15.0% 26 31.0% 

5. Traffic disturbance and pollution during construction, i.e. 
noise, water, solid waste and air pollution 

76 50.7% 39 48.8% 41 48.8% 

6. Environmental pollution when road becomes operational, 
i.e. noise, water, solid waste and air pollution 

55 36.7% 30 37.5% 31 36.9% 

7. No concerns 12 8.0% 10 12.5% 6 7.1% 

8. Do not know 9 6.0% 6 7.5% 4 4.8% 

Total 150 100.0% 80 100.0% 84 100.0% 
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Table 75: Benefits of Households That Already Benefitted from the Community Lane Upgrading 

Source: Socioeconomic Households Questionnaire Survey between July and September 2014. 

 

274. Water Supply, Wastewater collection. Dissatisfaction levels within the local community 
with existing services is high. In terms of water supply, 97.3% consider it is necessary to 
improve the water supply system, in comparison with the ethnic minorities at 98.7%. All of the 
surveyed local residents consider that the water supply systems should be improved due to the 
following reasons: (i) lack of water supply network; (ii) lower pressure of water supply; (iii) 
unreliable water supply; (iv) poor water quality; (v) insufficient water treatment, and aging, 
leaking and rusty water supply pipelines; and (vi) lack of water treatment capacities.  The ethnic 
minorities indicated similar reasons for the improvement of water supply system (Table 76).  
While two WTP have been built, the survey results indicated that some local residents were not 
aware of the operation of the WTPs, and suggested to build new water treatment capacities. 
This is due to the fact that most of them in the project area haven’t been connected to municipal 
water supply system yet. The reason for non-connection is the lack of supply piping network, 
which will be constructed under the project 

 
Table 76: Reasons for Improvement of Water Supply System 

Source: Socioeconomic Households Questionnaire Survey between July and September 2014. 

 
275. In terms of wastewater management, the primary concern of the local population and the 
ethnic minorities is the lack of wastewater collection system, as many areas are not covered by 
wastewater services. It is apparent that the proposed Project responds to the needs of the 
beneficiary communities as the majority (some 91%) of the surveyed households expressed 

Benefits 
Total 

No. % 

1. Improved and increased traffic flow 38 47.5% 

2. Reduced vehicle operating costs 37 46.3% 

3. Reduced accidents 33 41.3% 

4. Improved accessibility 36 45.0% 

5. Reduced dust and air pollution, which improves health 36 45.0% 

6. Increased safety due to street light installation 29 36.3% 

7. Improved aesthetics 33 41.3% 

8. Reduced flooding in rainy days 29 36.3% 

9. Reduced crimes from improved lighting 26 32.5% 

10. Reduced injury from improved lighting and road conditions 26 32.5% 

11. Reduced transportation costs 6 7.5% 

Major Problems 
Total Ethnic Minorities 

No. % No. % 
1. Lack of water treatment capacity 10 6.7% 3 3.9% 
2. Insufficient water treatment 26 17.3% 3 3.9% 
3. Lack of water supply network 146 97.3% 51 66.2% 
4. Poor water quality 33 22.0% 9 11.7% 
5. Low pressure of water supply 79 52.7% 25 32.5% 
6. Unreliable water supply 67 44.7% 20 26.0% 
7. Aging, leaking and rusty water 

supply pipelines 
26 17.3% 7 9.1% 
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their needs for improving the sewerage infrastructure, particularly for improved sewerage 
systems and coverage of the areas. Perceived consequences of current wastewater 
management practices are listed in Table 77. 

 
Table 77: Degree of Problems with Wastewater Disposal (%) 

Degree of Problems 
1. Major problem 2. Minor problem 3. Not a problem 

Total EMs Total EMs Total EMs 

% % % % % % 
1. Unsightly wastewater flowing into Duolang river or 

other rivers 
66.0% 54.2% 34.0% 45.8% 0.0% 0.0% 

2. Unsightly wastewater flowing into Duolang wetland 44.7% 45.8% 51.3% 47.9% 4.0% 6.3% 
3. Unsightly wastewater flowing into ditch 58.7% 52.1% 38.7% 45.8% 2.7% 2.1% 
4. Wastewater pollutes the Duolang river or other rivers 50.7% 43.8% 43.3% 50.0% 6.0% 6.3% 
5. Wastewater pollutes the Duolang wetland 50.0% 41.7% 43.3% 54.2% 6.7% 4.2% 
6. Wastewater overflows onto the ground 47.3% 43.8% 49.3% 54.2% 3.3% 2.1% 
7. Bad smell 62.7% 56.3% 30.7% 37.5% 6.7% 6.3% 
8. Wastewater brings flies, mosquitoes and mice 64.0% 64.6% 30.7% 29.2% 5.3% 4.2% 
9. Children exposed to wastewater 44.0% 45.8% 44.0% 41.7% 12.0% 12.5% 
10. Wastewater soils clothes and shoes 37.3% 37.5% 45.3% 37.5% 17.3% 25.0% 
Source: Socioeconomic Households Questionnaire Survey between July and September 2014. 

 

276. District heating. More than 55% of the households surveyed are very unsatisfied and 
unsatisfied with the current heating supply services in the DPA, and the ethnic minorities 
accounting for 62.8% and women accounting for 53.0% (Table 78). Local residents, ethnic 
minorities and women perceive that the increase of central heating supply will bring in the 
following benefits to their families and communities: better living quality, reduce diseases, 
reduce women’s housework, increase amusing time and children can study longer, and adults 
can study longer (Table 79). 
 

Table 78: Degree of Overall Satisfaction with the Current Heating System 

Degree of Overall Satisfaction 
Total Ethnic Minorities Women 

No. % No. % No. % 

1.  Very satisfied 3 2.0% 1 2.3% 1 1.5% 

2.  Satisfied 1 0.7% 0 0.0% 1 1.5% 

3.  Neither one nor the other 63 42.0% 15 34.9% 29 44.0% 

4.  Unsatisfied 79 52.7% 27 62.8% 32 48.5% 

5.  Very unsatisfied 4 2.7% 0 0.0% 3 4.5% 

Total 150 100.0% 43 100.0% 66 100.0% 

Source: Socioeconomic Households Questionnaire Survey between July and September 2014. 
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Table 79: Perceived Benefits from the Increase of Heating Supply 

Benefits 

Yes No 

Total Ethnic 
Minorities 

Women Total Ethnic 
Minorities 

Women 

No. % No. % No. % No. % No. % No. % 

Children can study longer 44 29.3% 12 27.9% 9 13.6% 106 70.7% 31 72.1% 57 86.4% 

Adults can study longer 37 24.7% 10 23.3% 12 18.2% 113 75.3% 33 76.7% 54 84.8% 

Increase amusing time 48 32.0% 12 27.9% 11 16.7% 102 68.0% 31 72.1% 55 83.3% 

Reduce women’s 
housework 

57 38.0% 25 58.1% 10 15.2% 93 62.0% 18 41.9% 56 84.8% 

Reduce diseases 80 53.3% 18 41.9% 8 12.1% 70 46.7% 25 58.1% 58 87.9% 

Better living quality 90 60.0% 27 62.8% 16 24.2% 60 40.0% 16 37.2% 50 75.8% 

Source: Socioeconomic Households Questionnaire Survey between July and September 2014. 

 
277. Solid waste. Local residents complain that the absence or lack of solid waste collection 
disposal facilities cause odour and air pollution.  They consider that the first most important 
problem is absence of garbage collection facilities, trucks and staff.   The second most 
important problem is low frequency of garbage collection, and garbage bins are not covered.  
Other problems include that garbage bins are too few, garbage bins are small and not well 
maintained, existing dead spots in sanitation management system, lack of promotion of correct 
garbage disposal methods, garbage bins not well maintained; poor environmental protection 
awareness of partly people and enterprises, weak mechanism of river solid waste management, 
garbage bins are located in distant location, and lack of garbage bins.  Only 19.3% of the 
households consider there are no problems (Table 80).  

 
Table 80: Degree of Dissatisfaction with the Present Garbage Disposal / Management (%) 

Degree of 
Satisfaction 

Very satisfied 
Somewhat 
satisfied 

Neither 
satisfied or 
dissatisfied 

Somewhat 
dissatisfied 

Very 
dissatisfied 

Do not know 

Total EM Total EM Total EM Total EM Total EM Total EM 
Frequency of 
garbage 
collection and 
collection route 
schedule 

6.7% 5.3% 38.0% 36.8% 11.3% 10.5% 34.0% 33.3% 3.3% 0.0% 6.7% 14.0% 

Sanitary condition 
of garbage bins 

5.3% 5.3% 25.3% 28.0% 16.0% 14.0% 44.0% 36.8% 4.7% 3.5% 4.7% 12.3% 

Adequacy of 
garbage bins 

4.7% 3.5% 32.0% 31.6% 12.0% 14.0% 38.7% 35.0% 4.7% 5.3% 8.0% 10.5% 

Quality of 
garbage 
collection trucks 

6.0% 7.0% 26.7% 22.8% 20.0% 17.5% 30.0% 31.6% 4.7% 5.3% 12.7% 15.8% 

Adequacy of 
garbage 
collection trucks 

2.7% 1.8% 36.7% 33.3% 16.7% 15.8% 31.3% 33.3% 4.0% 1.8% 8.7% 14.0% 

Adequacy and 
efficiency of 
garbage 

2.7% 5.3% 27.3% 26.3% 20.7% 17.5% 35.3% 33.3% 3.3% 1.8% 10.7% 15.8% 
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Degree of 
Satisfaction 

Very satisfied 
Somewhat 
satisfied 

Neither 
satisfied or 
dissatisfied 

Somewhat 
dissatisfied 

Very 
dissatisfied 

Do not know 

Total EM Total EM Total EM Total EM Total EM Total EM 
collection staff 

Adequacy degree 4.7% 3.5% 31.3% 26.3% 14.0% 17.5% 36.7% 33.3% 4.7% 3.5% 8.7% 15.8% 
Sanitary condition 
of dumping sites 

5.3% 5.3% 22.7% 28.0% 6.7% 8.7% 50.7% 35.0% 4.0% 3.5% 10.7% 19.3% 

Source: Socioeconomic Households Questionnaire Survey between July and September 2014 

 
278. Wetland rehabilitation. Main current problems identified by surveyed households with 
the current wetlands and their surroundings are listed in Table 81. The household survey 
indicated full support (98%) for the wetland rehabilitation component. The support from ethnic 
minorities and women accounts for 91% and 98.8% respectively. The following benefits are 
expected: (i) increase living standards and quality of life; (ii) protect biodiversity; (iii) improve 
surrounding environment and health status; (iv) reduce water pollution; (v) increase the water 
quality of Duolang River; (vi) increase the value of house; (vii) attract more investments; (viii) 
protect the wetland; (ix) improve local micro climate; (x) reduce silt sediment deposition; (xi) 
improve aesthetics; (xii) reduce frequency of flooding, and promote tourism development; xiii) 
increase vegetation and trees; (xiv) increase job opportunities, and reduce water and soil 
erosion; (xv) increase the value of land; (xvi) increase reed production; (xvii) increase road 
accessibility and reduce inconvenient travelling by improved entrance road; and xviii) increase 
recreation facilities. Suggestions related to project construction include:  (i) rational development 
and utilization as well as protection; (ii) water pollution prevention; and (iii) implementation of a 
wetland management system.   
 

Table 81: Existing Problems for the Communities around the Wetlands (%) 

Problems 
1. Major 
problem 

2. Minor 
problem 

3. Not a problem TOTAL 

Total EMs Total EMs Total EMs Total EMs 

1. Serious water pollution of the wetland 76.0 84.8 22.7 14.3 1.3 1.0 100.0 100.0 

2. Lack of wetland ecological protection 65.3 74.3 30.7 22.9 4.0 2.9 100.0 100.0 

3. Serious silt sediment deposition 48.0 62.9 44.7 27.6 7.3 9.5 100.0 100.0 

4. Frequent flooding 41.3 57.1 43.3 23.8 15.3 19.0 100.0 100.0 

5. Loss of vegetation and trees 46.7 42.9 44.0 47.6 9.3 9.5 100.0 100.0 

6. Lack of municipal infrastructures, such as 
wastewater collection and treatment, 
solid waste collection and treatment, and 
drainage 

99.3 99.0 0.7 1.0 0.0 0.0 100.0 100.0 

7. Damaged biodiversity 99.3 99.0 0.7 1.0 0.0 0.0 100.0 100.0 

8. Lack of road access and inconvenient 
travelling 

99.3 99.0 0.7 1.0 0.0 0.0 100.0 100.0 

9. Damaged embankment, and serious 
water and soil erosion 

42.7 38.1 8.0 9.5 9.3 9.5 100.0 100.0 

Source: Socioeconomic Households Questionnaire Survey between July and September 2014 
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4. Future Information Disclosure and Public Consultation Program 
 
279. Information disclosures and public consultations to safeguard the environment and local 
communities will continue throughout construction and into the operation phase. A public 
consultation and communication plan has been defined in the environmental management plan 
(Table A1.6). Affected people will be consulted and informed through site visits and informal 
interviews by the APMO (through the EMG), with support of the LIC. Public meetings will be 
organized by the APMO prior to mid-term mission to present and discuss EMP implementation 
progress, solicit community opinions and concerns, and agree on required corrective actions. 
The LIC will, prior to project completion report, organize surveys in the project affected areas to 
assess community satisfaction with project implementation, project outputs, and EMP 
implementation performance. The results will be documented in the project completion report 
(PCR). 
 
280. Environmental information will be disclosed by ADB as follows: 
 

- The consolidated IEE is disclosed at ADB website (www.adb.org); 
- Copies of the domestic EIS report are available on request from the AEPB and the 

XEPD; and 
- All environmental monitoring reports during loan implementation will be available at 

ADB website (www.adb.org) as well as the APMO website. 
 

../../backup/www.adb.org
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H. GRIEVANCE REDRESS MECHANISM 
 
1. Objectives of Grievance Redress Mechanism  
 
281. A grievance redress mechanism (GRM) has been established to prevent and address 
community concerns, reduce risks, and assist the project to maximize environmental and social 
benefits. The GRM will be coordinated by one entity (APMO), with various GRM access points, 
and with sub-procedures for the redress of both environment and social safeguards issues. The 
GRM has been designed to help achieve the following objectives: (i) open channels for effective 
communication, including the identification of environmental and social issues of concern arising 
from the project; (ii) demonstrate concerns about community members and their environmental 
and social well-being; (iii) prevent and mitigate any adverse environmental and social impacts 
on communities caused by project implementation and operations; (iv) improve mutual trust and 
respect and promote productive relationships with local communities; and (v) build community 
acceptance of the project’s “social license” to operate. The GRM is accessible to all members of 
the community. Multiple points of entry, including face-to-face meetings, written complaints, 
telephone conversations, or e-mail, are available. The following sections present the 
environment safeguards specific procedures of the GRM, with indications where it links with 
social safeguards procedures of the GRM. 
 
2. Grievance Redress Mechanism for the Project (Environment Safeguards) 
 
282. A grievance redress officer (GRO) has been appointed in the APMO since the start of the 
PPTA. The GRO will also coordinate the social safeguards redress procedure of the GRM. The 
GRO has been advising and supervising the EIA institute in conducting information disclosure 
and public consultation. The APMO’s and GRO’s phone number, fax, address, email address 
will be disclosed to the people through a notice board at each construction site. When a 
complaint arises, people will contact the contractor or the APMO which will initiate the grievance 
redress process. The GRO will instruct contractors and construction supervision companies if 
people complain about the project. The GRO will serve as the focal point for coordinating with 
the local government or the Akesu EPB, if necessary, and will be supported by the 
environmental and social safeguard specialists of the loan implementation consultancy. 
 
283. Each contractor will also assign the on-site project engineer / manager to act as the on-
site environmental engineer (OEE). The name and contact details of the OEE will also be 
posted at the notice board at the construction site. When the OEE receives an environment or 
social safeguards related complaint from a local community member, she/he will immediately 
report to the GRO who will determine a course of redress. 
 
284. The tracking and documenting of grievances and resolutions within the APMO will 
include the following elements: (i) tracking forms and procedures for gathering information from 
project personnel, complainant(s) and third parties (including media); (ii) dedicated staff to 
update the database routinely; (iii) systems with the capacity to analyze information so as to 
recognize grievance patterns, identify any systemic causes of grievances, promote 
transparency, publicize how complaints are being handled, and periodically evaluate the overall 
functioning of the mechanism; (iv) processes for informing stakeholders about the status of a 
case; and (v) procedures to retrieve data for reporting purposes, including the periodic reports of 
APMO to the ADB and XPMO. 
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3. Types of Grievances Expected and Eligibility Assessment 
 
285. Public grievances addressed by the GRM will most likely relate to environmental issues 
during the construction phase, as land acquisition and resettlement will have been completed 
when construction starts, and 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 and vibration; disposal of spoil and 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 IA.  
 
286. Once a complaint is received and filed, the GRO will identify if complaints are eligible. 
Eligible complaints include those where (i) the complaint pertains to the project; and (ii) the 
issues arising in the complaint fall within the scope of environmental and social safeguards 
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 allegations of fraud or corruption); and (iii) where other company or 
community procedures are more appropriate to address the issue. Complaints illegible to the 
project or the GRM will be recorded and passed onto relevant authorities. If an eligible 
complaint is rejected, the complainant will be informed of the decision and the reasons for 
rejection. 
 
4. GRM Steps and Timeframe  
 
287. Procedures and timeframes for the grievance redress process are as follows:  
 

(i) Stage 1: If a concern arises during construction, the affected person will submit the 
complaint to the contractor directly (OEE or any onsite construction personnel) or 
through GRM access points (community leaders, neighborhood organizations, Akesu 
EPB). Whenever possible, the contractor will resolve the issue of concern directly 
with the affected person. The contractor will give a clear reply within one week. If 
successful, the contractor will inform the GRO (APMO) accordingly, who will record 
the complaint and redress process.  

 
(ii) Stage 2: If not successful, the grievance will be forwarded to the GRO. (The 

complainant may also skip step 1 and directly file the complaint with GRO.) For an 
oral complaint, the GRO must make written records properly and report to the APMO 
and ADB. The GRO will consult the complainant, the contractor, the APMO and other 
relevant parties, assess the eligibility of the complaint, re-direct the complaint to 
other channels and procedures if needed (such as to the social safeguards 
complaints redress procedure), identify solutions and give a clear reply within two 
weeks. The loan implementation consultant will assist the GRO and APMO in 
replying to the affected person. The contractors during construction and the 
operating entity during operation should implement the agreed-upon redress solution 
and convey the outcome to the APMO, APLG and ADB within one week. 
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(iii) Stage 3: If the affected person is still not satisfied with the proposed solution, the 
GRO will forward the formal complaint to the APLG. The APLG must identify a 
solution and prepare a clear reply to the affected person within 30 days. The 
contractor during construction and the operating entity during operation should 
implement the agreed-upon redress solution and convey the outcome to the APMO, 
APLG as well as ADB within two weeks. 

 
 

 
 

Figure 44: Grievance Redress Mechanism (GRM) 
 



 

- 130 - 

I. ENVIRONMENTAL MANAGEMENT PLAN 
 
1. Objectives 
 
288. An EMP for the Xinjiang Akesu Integrated Urban Development and Environmental 
Improvement Project has been developed for the project. The EMP defines all potential impacts 
of the project components and the mitigation and enhancement measures with the objectives of 
avoiding or reducing these impacts to acceptable levels, and defining the institutional 
arrangements and mechanisms, the roles and responsibilities of different institutions, 
procedures and budgets for implementation of the environmental management plans. They 
seek to ensure continuously improving environmental protection activities during preconstruction, 
construction, and operation in order to prevent, reduce, or mitigate adverse impacts and risks. 
The EMP draws on the domestic EIS and its EMP, PPTA and ADB review mission discussions, 
and agreements with the relevant government agencies. The EMP is presented in Appendix 1. 
The EMP will be reviewed and updated at the end of the detailed design in order to be 
consistent with the final detailed design. The updated EMP will be disclosed on the project 
website. 
 
2. Organizational Structure for Environmental Management 
 
289. EMP implementation responsibilities. Institutional responsibilities in EMP 
implementation and supervision are defined in Table A1.1 of the project EMP. The XUARG as 
the Executing Agency will have the overall accountability for compliance with national and ADB 
environmental safeguard requirements. The AMG as the Implementing Agency will be 
accountable for ensuring the implementation of the EMP, including inspection, monitoring, 
public participation, grievance redress, reporting, and necessary corrective measures. The 
APMO will assume day-to-day responsibility for supervising implementation of the EMP. In the 
design stage, the APMO will pass the EMP to the design institute for incorporating mitigation 
measures into the detailed designs. The EMP will be updated at the end of the detailed design 
by the APMO, submitted to ADB for clearance and disclosure, and finally be passed to the 
construction contractors. To ensure that contractors comply with the EMP’s provisions, the 
international tendering agency, under the supervision of the APMO, 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) full IEE including EMP for 
compliance. The APMO will also handle any disputes arising from noncompliance with the EMP 
through the GRM. 
 
290. The APMO will establish an environmental management group (EMG) staffed with 
two trained and qualified environmental specialists (to be seconded by the Akesu Environment 
Protection Bureau, AEPB), to undertake environmental management activities including (i) 
updating the EMP after detailed design and ensuring its effective implementation; (ii) reviewing 
and approving site-EMPs developed by contractors, supervising their environmental activities 
and compliance with the site-EMP; (iii) recruiting and supervising a construction supervision 
company (CSC) and an environment supervision company (ESC) for inspecting, monitoring, 
and evaluating implementation of mitigation measures; (iv) establishing the grievance redress 
mechanism and handling safeguards related public complaints; and (v) coordinating with other 
municipal agencies and ADB on all relevant environmental matters. The EMG will also 
implement training programs for contractors, conduct regular site visits and undertake 
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inspections of the compliance of the contractors with the environmental management provisions 
in the contracts.  

 
291. The AMG will recruit a loan implementation consultants (LIC) including international 
and national environment specialists through international competitive bidding. The consultant 
will assist the AMG and APMO to update the EMP, establish an environment management, 
mitigation and monitoring system at project level on the basis of the updated EMP, supervise 
the compliance with ADB safeguard policies and PRC environmental protection laws and 
regulations, and ensure that the environmental reporting requirements are met. Indicative Terms 
of Reference for the environment specialists are defined in the Project Administration Manual 
(PAM). Monitoring responsibilities and procedures are further discussed in the EMP. 
 
292. Construction Contractors, Construction Supervision Companies (CSCs), 
Environment Supervision Companies (ESC). Construction contractors will be responsible for 
implementing relevant mitigation measures during construction under the supervision of the 
CSCs and APMO. Contractors will develop site-specific EMPs based on the updated project 
EMP. CSCs and ESCs will be contracted by the APMO. The CSCs and ESCs will be 
responsible for supervising construction progress and quality, including EMP implementation on 
construction sites. Each contractor will assign one Onsite environment engineer (OEE) to 
prepare a site-specific EMP and coordinate its implementation. 

 
293. Akesu Environmental Monitoring Station (AEMS). The APMO will contract the Akesu 
environment monitoring station to conduct periodic environmental quality monitoring during 
construction and operation in accordance with the monitoring plan (EMP, Table A1.4). 
 
294. Safeguards monitoring and reporting. Environmental safeguard monitoring will be 
coordinated by the APMO through the environmental management group (EMG) that they will 
establish and staff within the APMO. During construction, construction supervision companies 
(CSC) and environment supervision companies (ESC) will be responsible for conducting internal 
EMP monitoring and supervision in accordance with the monitoring plan defined in the EMP. 
The results will be reported through the CSCs’ and/or ESCs’ monthly reports to the APMO. 
Further, the AEMS will undertake the physical monitoring program, including field sampling, lab 
analysis and reporting, in compliance with the monitoring plan defined in the EMP (Table A1.4). 
During operation, the operating entities (OEs) will conduct regular monitoring in accordance with 
their O&M plans, to be developed in assistance with the LIC. The EMG, with the support of the 
LIC, will conduct regular site visits, monitor and assess overall project activities under the 
project design and monitoring framework, including environmental targets, review and clear site-
specific EMPs developed by contractors, review the contractors’ performance and compliance 
with the site-specific EMPs, liaise with the EMS, and report to ADB and XPMO the progress of 
the EMP, information on project implementation, environmental performance of the contactors, 
and environmental compliance through the semi-annual project progress reports and annual 
environmental monitoring reports. The progress reports on the EMP will pay particular attention 
to consultation and participation, and to public and worker safety and health. The annual 
environment monitoring report will follow the structure defined in the PAM, and will be disclosed 
on the project website.  
 
295. Moreover, within 3 months after each subproject completion, or no later than one year 
with permission of the Akesu EPB, a project completion environmental audit report shall be: (i) 
prepared by a licensed environmental institute (LEI) in accordance with the PRC Guideline on 
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Project Completion Environmental Audit (2001); (ii) reviewed for approval of the official 
commencement of individual subproject operation by environmental authorities; and (iii) finally 
reported to ADB. The environmental acceptance reports of the subcomponent completions will 
indicate the timing, extent, effectiveness of completed mitigation and of maintenance, and the 
needs for additional mitigation measures and monitoring during operations. 
 
3. Environmental Management Capacity in Akesu 
 
296. The Akesu EPB has five sections and administers two public institutions, including the 
Akesu environmental monitoring center and the environmental inspection and supervision 
brigade. The five sections cover EIA, pollution control and planning, regulatory affairs and public 
education, public information office, and general administration. The Akesu environmental 
monitoring station (AEMS) was set up in 1986, and is now certified as the class II national 
environmental monitoring institution. The AEMS has 44 staff and 2,100 m2 of lab and office 
space. It can undertake regular ambient monitoring and compliance monitoring of pollution 
sources, covering air, water, soil and noise. Regular professional training is provided by the 
national, provincial, and local environmental authorities and monitoring centers for knowledge 
and skills upgrading. An automated online 24-hour monitoring program for key polluting 
enterprises is under development. In addition, key polluting enterprises are inspected at least 6 
times per year with unannounced monitoring visits, and regular polluting enterprises once per 
year. Monitoring data is compiled on a quarterly basis. Compliance monitoring of regular 
pollution sources is conducted twice a year. 
 
297. Ambient air quality and noise monitoring is done regularly at several monitoring points in 
the city where automated continuous monitoring of SO2, NO2, and PM10 is undertaken. Water 
quality monitoring is done over 30 river sections 12 times per year for 23 regular parameters. 
The Akesu EPB is fully committed to supporting and supervising the implementation of the EMP, 
including the recommended mitigation measures. 
 
298. Environmental training will be essential for the APMO and contractors to implement the 
EMP. The APMO will be responsible for organizing training programs, to be facilitated by the 
LIC and with resource persons from relevant agencies, which will cover (i) environmental laws, 
regulations, and policies; (ii) implementing mitigation measures; (iii) operating and maintaining 
project facilities; (iv) environmental monitoring, and supervision; (v) public participation and 
grievance redress; and (vi) documentation and reporting. A training plan is defined in EMP, 
Table A1.7. 
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J. CONCLUSION 
 
1. Project Benefits  
 
299. Current infrastructure services in Akesu city are inadequate to meet the requirements of 
their potential strategic roles in the socioeconomic development of Akesu city. This is 
particularly true for urban road networks, water supply network, sewerage network, central 
heating network, solid waste management and public parks and green space. These 
infrastructure bottlenecks constrain the drive toward improving the quality of life of the people in 
Akesu city.  
 
300. In this context, the improved road network in Akesu city will lead to enhanced 
connectivity for promotion of local development, reduced traffic congestion, improved traffic 
safety, energy savings, improve air quality, and improve environmental quality as a whole. The 
project will promote sustained economic growth, industrial and tourism development, 
urbanization, and environmental improvement. A total of 263,830 people will directly benefit 
from the project. Of which, 10.13% of the total population are rural poor and 5.10% urban poor. 
The ethnic minorities make up more than 40% of the total population in the direct project area 
and will benefit from the project.  
 
301. The improved road network in Akesu city will lead to energy savings. It is estimated that 
approximately 29.3 million litres of fuel can be saved per year, as a result of the improved road 
conditions. The fuel savings will result in the reduction of CO2 emission by 215,000 tons per 
year from operation of project roads, and the improvement of air quality in the city. The 
improved road conditions will also help reduce traffic congestion and improve road safety.  
 
302. The use of waste heat from a combined heat and power plant to supply the district 
heating network will result in the closure of 28 low-efficient and high-polluting small boilers that 
will reduce coal use by 25,900 tons per year, resulting in significant annual emission reduction 
in terms of SO2 (173 tons), NOx (1,559 tons), and CO2 (64,000 tons). 
 
303. The Duolang wetlands located in the upstream of the city have suffered from loss and 
degradation from human activities. Large tracks were converted to farming and aquaculture 
uses. Some of the waterways have become dump grounds and are littered with garbage. The 
loss and degradation have also affected the wildlife, including protected species. The project will 
rehabilitate the ecosystem functions of the wetlands and provide the opportunity for biodiversity 
protection, water purification, flood control and public recreation. 
 
304. The improvements in urban sanitation, wetland ecosystem functions, quality of the 
surface water and air quality, and traffic safety are expected to enhance health for local 
residents, local investment environment and the overall socioeconomic development. Other 
tangible and immediate benefits will be the increased employment opportunities directly related 
to construction and operation. In the operational stage, an estimated 1,190 permanent 
employment positions related to road maintenance will be created in the city. 
 
305. The project is consistent with ADB’s water policy and will help the PRC achieve 
Millennium Development Goal 7, Target 7.C, which establishes the 2015 target of halving the 
proportion of people without sustainable access to safe drinking water and improved sanitation. 
By supporting the sustainable development in Akesu city, the project supports ADB’s long-term 
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strategic framework (Strategy 2020) and PRC Country Partnership Strategy (2011-2015); it 
promotes efficient infrastructure, strengthens environmental management, and supports 
inclusive growth and balanced development to help the Government build a xiaokang 
(moderately well-off) society. 
 
2. Impacts and Measures 
 
306. Environmental impacts are anticipated, but the IEE concludes that these impacts will be 
localized, short–term, and reversible, and that these can be effectively mitigated through 
application of good construction practices defined in the environmental management plan 
(EMP). The IEE further concludes that associated water supply, wastewater treatment and solid 
waste disposal capacities will be adequate in the short, medium and long-term. 
 
307. During preliminary and detailed design, a number of environmental support provisions 
will need to be put in place, including: (i) a review of the construction drawings of the wetland 
component by the wetland and environment specialists of the Loan Implementation Consultancy 
(LIC) and ADB, to evaluate soundness of design and the extent of potential impacts from the 
final design; (ii) selection of quiet and efficient powered mechanical equipment (for construction) 
and pumps (for operation); (iii) training for the members of the environment management group 
(EMG) of the APMO to ensure they understand well and can fully supervise the EMP; and (iv) 
an asbestos risk assessment for the 28 small boilers to be decommissioned.  

 
308. During construction, dust, noise and temporary traffic disturbance generated by road 
rehabilitation activities will be a nuisance to nearby residents. Temporary traffic management 
plans will be developed and implemented in coordination with local traffic police and in 
consultation with affected communities. All roads will be developed with safe and adequately 
wide footpaths, fully segregated non-motorized lanes and public transport facilities.36 The re-
creation of a more naturally functioning wetland ecosystem will require significant construction 
activities, involving sediment dredging and earthwork. This will have a temporary impact on 
existing wetland functions (biodiversity and habitats, water quality). However, this is a temporary 
impact that is expected to be fully offset by post-project ecosystem services value increase.  

 
309. During operation, environmental impacts will include air, noise and solid waste pollution 
from operation of the project roads; and air, water, noise, solid waste pollution for the operation 
of the other project facilities (e.g., heat exchange stations, waste transfer station, wetland 
science education center). The noise from heat exchange stations may impact nearby residents; 
the rehabilitated wetlands will require de-silting from time to time, however, such maintenance 
activities will be infrequent (about once every two years). The HESs will have a buffer distance 
of at least 20-m from the nearest household and will use low-noise water circulation pumps.  
 
310. The capacity building component of the project will have a significant role in addressing 
operational impacts and risks. The Akesu Forest Bureau will be provided with capacity building 
in wetland management and monitoring, biodiversity and habitat surveys. The construction 
bureau and the Akesu traffic and sanitation authorities will receive technical advice and support 
in the preparation of a citywide non-motorized transport management plan and solid waste 
management plan, and in the preparation of traffic safety and waste reduction, reuse and 

                                                
 
 
36

 This will include 176 weather-protected public bus stations along project roads. 
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recycling (3R) awareness programs. Two “Living Streets” pilots will be undertaken in the Uygur-
concentrated communities to showcase the benefits of urban liveability and social harmony. 
 
311. Appropriate environmental mitigation and monitoring measures were defined for all 
anticipated impacts, and are included in the environmental management plan of the domestic 
EIS and this IEE. The EMP sets out the procedures and plans to carry out mitigation measures 
and monitoring requirements during sequential stages of the project (pre-construction, 
construction and operational phases). For each identified impact, appropriate mitigation 
measures are proposed. Internal and external monitoring and supervision will be undertaken to 
ensure that environmental impacts will be minimized to acceptable levels. The environmental 
mitigation measures will be incorporated in the biding documents and bill of quantities of the civil 
works contracts. International and domestic environment consultants will be recruited under the 
project management consultancy service to prepare and supervise the implementation of the 
environmental management plan, monitor the environmental and social impacts, and prepare 
related reports. 
 
 
3. Main Risks and Environmental Safeguard Assurances 
 
312. Draft legal assurances were agreed upon at LFF stage and will be acted upon by the 
respective levels of government to ensure sound project design and effective implementation of 
the EMP. The main assurances are listed below. A final and full list of assurances will be 
available from the project agreement, to be disclosed on the project website (www.adb.org).  
 
313. Safeguard Policy Statement (2009). XUARG shall, and shall cause AMG to, ensure that 
the preparation, design, construction, implementation and operation of the Project and all 
Project facilities comply with (a) all applicable laws and regulations of the PRC relating to 
environment, health and safety; (b) the Environmental Safeguards as described in ADB’s 
Safeguard Policy Statement (2009) (SPS); and (c) all measures and requirements set forth in 
the Initial Environmental Examination (IEE) and the Environmental Management Plan (EMP) for 
the Project, and with any corrective or preventative actions (i) set forth in a Safeguards 
Monitoring Report for the Project prepared pursuant to the SPS or (ii) which are subsequently 
agreed between ADB and AMG. 
 
314. Institutional strengthening, project readiness. AMG shall ensure that its project 
management office (“APMO”) implements the following measures prior to commencing 
construction to ensure the Project’s environment management readiness: (i) appoint at least two 
qualified environment staff within the APMO, (ii) recruit environment specialists as part of the 
loan administration consultant services, (iii) have a contractual agreement with the municipal 
environment monitoring station (EMS) to conduct the environmental impact monitoring 
described in the EMP; and (iv) ensure that the EMS provides monitoring results to the APMO as 
well as to the IA not less than quarterly during the construction period. 
 
315. Noise mitigation. XUARG and AMG shall ensure that the necessary noise mitigation 
measures along the project roads are implemented according to the requirements specified in 
the EMP, applicable national environmental protection regulations, and the IFC environmental, 
health and safety guidelines.  
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316. Wetland design. XUARG shall cause AMG and the Design Institute to prepare 
preliminary design and construction drawings for the Akesu-Duolang wetlands that (i) are 
substantiated with data series of water quality and sediment transport; (ii) take into account 
expected high suspended solids inflow; and (iii) enhance the wetland’s existing regulating, 
supporting and cultural ecosystem services. AMG shall ensure that such preliminary design and 
construction drawings be submitted to ADB for review and appraisal prior to Works contract 
award. 
 
317. Wetland construction. AMG shall ensure that (i) construction activities in the Akesu-
Duolang wetlands are suspended during the waterbird migration season (mainly during the 
months of April, May, September and October); (ii) no dredging of sedimentation ponds is 
conducted during such period; (iii) during the time of the year other than the waterbird migration 
period referenced under item (i) above, the use of heavy machinery is restricted to the time 
between 1000h and 1900h (to avoid dawn, dusk and night hours, when bird activities are 
usually highest and/or more sensitive); and (iv) the Akesu Forestry Bureau conducts bird survey 
within the wetland perimeter to record the number of migratory water bird species in the wetland 
area prior to, during and after construction. 
 
318. District heating, heat source. XUARG shall, and shall cause AMG to, ensure that 
construction of the Zheneng combined heat and power plant (with estimated total installed 
capacity of 700 MW) commences within one year following its approval by NDRC, and XUARG 
and AMG shall use their best endeavors to ensure that construction is completed and normal 
operations have commenced at the plant by 2017, allocating continuous supply of at least 210 
MW heating load to the Project’s district heating network by 2018. AMG shall also cause the 
operator of the Zheneng combined heat and power plant to review the proposed ambient air 
quality monitoring program as defined in the domestic environment impact statement for the 
CHP, ensure compliance with applicable PRC guidelines.  

 
319. Closure of small boilers. AMG shall, and shall cause Akesu Yangguang Heating 
Company Ltd. to, ensure that an asbestos risk assessment is conducted by a licensed institute 
for all 28 small boilers affected by the project prior to completion of the district heating 
component. In case of identified presence of asbestos, AMG will ensure that an asbestos 
management plan is developed for all affected boiler houses, and that the deconstruction of 
asbestos containing boiler houses is conducted and supervised in conformity with the approved 
asbestos management plans. AMG shall further cause the Akesu Yangguang Heating Company 
Ltd. to ensure that (a) all permanent employees affected by the closure of such small boilers 
under the project are reemployed in a timely manner and in accordance with the Labor 
Retrenchment and Reemployment Plan, so that they shall be at least as well off as they would 
have been in the absence of the project; (b) casual workers are reemployed, where possible; (c) 
employment training is arranged for the remaining unemployed seasonal workers; (d) adequate 
staff, resources and budget are committed for monitoring and supervision of the Labor 
Retrenchment and Reemployment Plan; and (e) implementation of the Labor Retrenchment and 
Reemployment Plan is reported to the XUARG and ADB through semi-annual progress reports, 
and project completion report. 
 
320. Non-motorized transportation. XUARG and AMG shall cooperate with all relevant 
agencies to promote public transport and non-motorized transportation (“NMT”) and traffic 
safety provisions for the road constructed under the Project. XUARG shall cause AMG to 
consider in detailed engineering design, in accordance with the Project’s feasibility study, 
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provision for (a) the proposed178 weather-protected public bus stations along Project roads in 
Akesu are constructed; and (b) at least 19 km of additional separated NMT facilities.  

 
321. Traffic safety. XUARG shall, and shall cause AMG to, ensure that all relevant Akesu 
municipal agencies cooperate to (i) promote traffic safety provisions for all roads supported by 
the Project, including by providing adequate traffic safety signage, signal lamps, traffic control 
facilities and other necessary facilities; and (ii) conduct traffic safety education activities in the 
languages appropriate to the local population to enhance the traffic safety awareness of the 
local people. 

 
322. Emission control. XUARG shall, and shall cause AMG and relevant agencies to, ensure 
that periodic examinations of emissions of vehicle exhaust pollutants for each vehicle registered 
or operating in the municipality are conducted in accordance with all applicable Borrower’s 
national, regional and municipal laws, regulations and standards, and that vehicles whose 
emissions exceed regulatory limits are not registered and not otherwise permitted to operate 
within the Akesu’s jurisdiction.  

 
323. Alien species. XUARG shall cause AMG and the Akesu Forestry Bureau to ensure that 
(i) no alien and/or invasive species are introduced for the wetland, public parks, and 
landscaping works; (ii) water saving irrigation is promoted; (iii) actual water use for irrigation of 
public parks, the nursery and road landscaping works is monitored and reported in the Project’s 
annual environmental monitoring reports to ADB and in the Project completion report.  
 
324. Associated and/or linked facilities. XUARG shall cause AMG and relevant agencies to 
ensure that all Project facilities are operated, maintained and monitored in strict conformity with 
all applicable Borrower’s national, regional and municipal laws, regulations and standards 
including interconnected facilities such as (i) the Zheneng combined heat and power plant; (ii) 
No. 1 and No. 2 water treatment plants; (iii) the Akesu wastewater treatment plant; and (iv) the 
Akesu sanitary landfill. Furthermore, AMG shall ensure that the existing unsanitary landfill, 
located 9.5 km to southwest of Akesu city, will be closed in strict conformity with all applicable 
Borrower’s national, regional and municipal laws, regulations and standards prior to completion 
of the project.  
 
4. Overall Conclusion 
 
325. The overall findings of the domestic EIS and the consolidated IEE are that negative 
impacts on air, water, and acoustic environment are expected, especially during construction. In 
general these impacts will be temporary and localized. Overall, the project’s potential 
environmental impacts are expected to be acceptable if all measures defined in the EMP are 
strictly implemented, and the environmental management and institutional capacity of APMO, 
contractors and CSCs are strengthened through implementation of the training program in the 
EMP. These measures will be updated into the detailed design during the design stage and 
continuously refined during construction. The EMP will be implemented by the contractors; 
monitored by the Akesu environmental monitoring center, supervised by APMO and the loan 
implementation consultant; and regularly reported to the XPMO and ADB. Category B for 
environment is confirmed. No further studies are required as long as there are no major 
changes in the type and location of project facilities and activities proposed. The project is 
feasible from an environment safeguard point of view. 
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ENVIRONMENTAL MANAGEMENT PLAN 
 
A. Objectives 
 
1. This Environmental Management Plan (EMP) is developed for the Xinjiang Akesu 
Integrated Urban Development and Environmental Improvement Project (the Project) and 
defines all potential impacts of the Project components and the mitigation and protection 
measures with the objective of avoiding or reducing these impacts to acceptable levels. The 
EMP also defines the institutional arrangements and mechanisms, the roles and responsibilities 
of different institutions, procedures and budgets for implementation of the EMP. The EMP seeks 
to ensure continuously improving environmental protection activities during preconstruction, 
construction, and operation in order to prevent, reduce, or mitigate adverse impacts and risks. 
The EMP draws on the findings of the project IEE, the domestic EIS report, PPTA and ADB 
review mission discussions and agreements with the relevant government agencies. 
 
2. Relevant parts of the EMP will be incorporated into the construction, operation, and 
management of each sub-component. Environmental monitoring will be carried out and the 
results will be used to evaluate the extent and severity of actual environmental impacts against 
the predicted impacts and the performance of the environmental protection measures or 
compliance with related rules and regulations. 
 
B. EMP Implementation Responsibilities 
 
1. Responsibilities of Local Authorities 
 
3. The Project Administration Manual (PAM) provides the institutional organization for the 
Project illustrated in Table A1.1 below. In this table, the responsibilities related primarily to the 
environmental management of the Project are listed. The project implementation schedule is 
presented in Table A1.9 at the end of the EMP. 
 

Table A1.1: Institutional Responsibilities for Environmental Management 
Project implementation organizations Environmental Management Roles and  Responsibilities 

Executing Agency (EA) – Xinjiang Uygur 
Autonomous Region Government 
(XUARG) 

Overall responsibility for project execution in accordance with the provisions 
of the loan and project agreements. 

Xinjiang Project Leading Group (XPLG) 
 Vice Governor of XUARG 
 Vice Secretary General of 
 XUARG 
 Director of Xinjiang Housing & Urban-Rural 

Development Department 
 Deputy Directors of Xinjiang DRC, Finance 

Department, Environmental Protection 
Department, Land Resources Department and 
Tourism Department 

Established by XUARG to ensure its obligations are discharged in an effective 
manner. 
 
Strategic level sign-off of the project structure and implementation arrangements. 
 
Provision of policy guidance and strategic direction needed during the 
preparation and implementation phases, and the resolution of major issues that 
cannot be addressed at city level. 

Xinjiang Project 
Management Office (XPMO) 
 Xinjiang Finance Department, 
 Development and Reform 
 Commission, 
 Housing and Urban-Rural Development 

Department 

The executive office of the XPLG with the Director of the XPMO also being the 
Deputy Chairman of the XPLG. 
 
Supervision and overall management and coordination to ensure smooth 
implementation of the Project. Communication channel between ADB and 
XUARG on all project matters. 
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Akesu Project Leading Group 
 Vice Mayor (as Chair) 
 High level representation of DRC, Finance, 

HURB Environmental, and Land Resources 
Bureaus 

 Other key stakeholders 

Oversee project implementation at the city level and resolving major 
issues that arise 
 

Akesu Project Management 
Office (APMO) 
 
APMO includes permanent representation from 
the DRC, FB, HURB, Forest Bureau, Law 
Enforcement Bureau, with other specialist staff 
seconded on an “as needed” basis 

Day to day guidance and support to the preparation and implementation of the 
subprojects: 
 

 Establish environment management units (EMG); 

 Recruitment of loan implementation environmental consultant (LIC) to assist in 
supervision, tracking and reporting on EMP implementation of all subprojects; 

 Recruitment and management of construction supervision companies (CSC) and 
environmental management companies (EMC) required for subproject 
implementation in accordance with People’s Republic of China (PRC) procedures 
and regulations; 

 Recruitment and management of external environmental monitoring and 
resettlement monitoring agencies; 

 Engage and supervise the technical engineering design institutes; 

 Establishment of environmental monitoring arrangements as needed to ensure 
compliance with the EMP and domestic EIS report (such arrangements to meet 
the specific requirements of the city environmental protection bureau). 

 With the assistance of Design Institutes, incorporation of EMP provisions into 
bidding documents for construction contracts; and briefing of contractors of 
specific EMP requirements in advance of works commencing. 

 Tracking of the EMP implementation and annual reporting to the XPMO and ADB; 

 Establishment of a Grievance Redress Mechanism (GRM); 

 Organization of local capacity building and training programs (with support from 
the LIC). 

Environmental Management Group (EMG): 
Full-time staff and secondment from AEPB 
 

Ensuring successful implementation of the relevant subproject 
Components: 
 

 updating the EMP after detailed design and ensuring its effective implementation;  

 reviewing and approving site-EMPs developed by contractors, supervising their 
environmental activities and compliance with the site-EMP;  

 recruiting and supervising the environmental management companies / 
consultants, including the Akesu environmental monitoring station (EMS) 
responsible for inspecting, monitoring, and evaluating implementation of mitigation 
measures;  

 establishing the grievance redress mechanism and handling public complaints 
(one member of the EMG will be Grievance Redress Officer, GRO);  

 coordinating with other municipal agencies and ADB on all relevant environmental 
matters; 

 implementing training programs for contractors; 

 conducting regular site visits and undertake inspections of the compliance of the 
contractors with the environmental management provisions in the contracts; 

 Preparing annual environment monitoring reports to XPMO and ADB. 
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Project Operating Agencies: 
 Municipal Infrastructure O&M Division, 

Housing and Urban-Rural Development 
Bureau (roads) 

 Landscaping Management Division, Housing 
and Urban-Rural Development Bureau (public 
and street parks) 

 Akesu Water Supply and Drainage Co., 
Akesu Water Group (water supply pipes and 
sewers) 

 Akesu Yangguang Heating Co., Akesu Water 
Group (central heating pipes and exchange 
stations) 

 Urban Sanitation Division, Law Enforcement 
Bureau (solid waste management) 



Ensuring successful ongoing operation and maintenance of the relevant 
subproject facilities and the provision of related public utility services: 
 
 Commissioning of the constructed facilities; 

 Act as a local entry point for the Project GRM and deal with/refer complaints to the 
GRO; 

 O&M of completed facilities, including environmental management, monitoring 
and reporting responsibilities; 

 Participation in training and capacity building programs. 

Source: Draft PAM. 

 
4. Executing Agency. XUARG will assume the role of project executing agency (EA). 
XUARG was previously the designated EA for the ADB-financed Xinjiang Municipal 
Infrastructure & Environment Improvement Project, Xinjiang Urban Transport & Environment 
Improvement Project, and is also currently overseeing the implementation of the Xinjiang Altay 
Urban Infrastructure and Environment Improvement Project and Xinjiang Integrated Urban 
Development Project. A Xinjiang Project Leading Group (XPLG) and Xinjiang project 
management office (XPMO) were formally established by XUARG in 2006 and have now been 
assigned the role of overseeing the preparation and implementation of the Project. A Vice 
Governor of XUARG leads the XPLG. The XPLG members include high level officials from the 
Xinjiang Finance Bureau, Development and Reform Commission, Housing and Urban-Rural 
Development Bureau. 
 
5. XUAR PMO. XPMO is an administrative office under the day to day leadership of the 
XUAR Housing and Urban-Rural Development Department (XHURD) that has successfully 
implemented several past ADB projects. XPMO therefore has the capacity and experience to 
provide guidance and support to APMO, and will play an important oversight role throughout the 
project implementation.  
 
6. Implementing Agency. All project components are located within the jurisdiction of 
Akesu city and the Akesu Municipal Government (AMG) will undertake the role of implementing 
agency (IA). The AMG has set up the APLG and city-level Project Management Office (the 
APMO, see below). The APLG has the accountability to ADB and XUARG for compliance with 
environmental and social safeguards. 
 
7. Akesu Project Management Office (APMO). APMO will undertake detailed project 
coordination and will engage and supervise the technical engineering design institutes. The 
APMO has 16 full-time and part-time staff drawing its membership from the DRC, Finance 
Bureau, Housing and Urban-Rural Development Bureau, Law Enforcement Bureau, Forest 
Bureau, Land Resources Bureau, Water Resources Bureau, Environmental Protection Bureau, 
Audit Bureau and Disciplinary Supervision Bureau. With respect to environmental management, 
the APMO will ensure the full compliance with the safeguards requirements. The APMO will 
contract construction supervision companies (CSCs), environmental supervision companies 
(ESCs), the Akesu Environmental Monitoring Station (AEMS) and loan implementation 
consultant (LIC). The AEMS will conduct environmental impact monitoring during construction 
and operation and assess project compliance with the PRC’s environmental standards and 
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regulations. With support from the LIC, the APMO will prepare and submit annual environment 
monitoring reports to ADB and XPMO annually for review, approval and disclosure. APMO will 
also establish the city-level Grievance Redress Mechanisms (GRM) with a dedicated Grievance 
Redress Officer (GRO). 
 
8. Environmental Management Unit (EMG). The environmental management unit (EMG) 
within the APMO, with 3 staff members, will coordinate and supervise the implementation of the 
EMP. More specifically, the EMG will take charge of (i) coordinating the implementation of the 
EMP and developing implementation details; (ii) supervising the implementation of mitigation 
measures during construction; (iii) coordinating construction supervision companies (CSCs) and 
environmental supervision companies (ESCs); (iv) incorporating environmental management, 
monitoring, and mitigation measures into the construction and operation management plans; (v) 
reporting on the EMP performance to the APMO; and (vi) responding to any adverse impact 
beyond those foreseen in the EIS report and the IEE. APMO will also be supported by the loan 
implementation consultant (LIC). In the design stage, the EMG / APMO will update the EMP, 
and pass it to design institutes to incorporate mitigation measures in the detailed designs. The 
EMP will then be passed on to construction contractors through the bidding process. To ensure 
that the contractors comply with the EMP’s provisions, the APMO, with the help and technical 
support of the LIC, 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 EIS report, the project IEE and the EMP.  
 
9. Construction Contractors, Construction Supervision Companies and 
Environmental Supervision Companies. Construction contractors, CSCs and ESCs 
contracted by the APMO will be responsible for the daily inspection, monitoring, and evaluation 
of mitigation measures’ implementation. Construction contractors will be responsible for 
implementing the mitigation measures during construction under supervision of the EMG / 
APMO. In their bids, contractors will be required to respond to the environmental management 
requirements defined in the EMP. Each contractor will be required to develop site-specific EMPs 
and will assign a person responsible for environment, health and safety (Onsite environment 
engineer, OEE). After project completion, environmental management responsibilities will be 
handed over to OEs. During the operational phase, the APMO will supervise the environmental 
management and implementation of mitigation measures by the subproject OEs. The cost of 
mitigation measures in this phase will be borne by the relevant OEs, which have been identified 
for each project component. 
 
10. Loan Implementation Consultant (LIC). The Loan Implementation Consultants (LIC) 
will be contracted by the APMO to provide assistance during the pre-construction, construction 
and initial operational periods. The LIC should be recruited through advance contracting so that 
the LIC can assist in the important pre-construction activities listed in the EMP. The LIC will 
advise the APMO / EMG and contractors on all aspects of environmental management and 
monitoring for the Project. The LIC will (i) assist the APMO to design the PPMS in terms of 
environmental management, and assess project readiness based on the indicators defined in 
Table A1.3; (ii) assist APMO to update the EMP and environmental monitoring program; (iii) 
review the site-specific EMPs prepared by contractors; (iv) review internal and external 
environmental monitoring reports; (v) prepare the annual environmental monitoring report to 
ADB and XPMO on behalf of APMO; (vi) provide training to APMO, EMG, contractors and OEs 
on environmental management implementation and monitoring and assist in the preparation of 
training materials; (viii) identify any environment- related implementation issues and necessary 
corrective actions and reflect these in a corrective action plan; and (x) undertake site visits as 
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required.  In addition, prior to mid-term review mission, the LIC will provide support to APMO in 
organizing public meetings in the project city/towns to present and discuss EMP implementation 
progress, solicit community opinions and concerns, and agree on required corrective actions. 
Prior to project completion report, the LIC will organize surveys in the project city/town to assess 
community satisfaction with project implementation, project outputs, and EMP implementation 
performance, and document the results in the project completion report (PCR).  
 
C. Summary of Potential Impacts and Mitigation Measures 
 
11. Table A1.2 summarizes the potential impacts and environment safeguard issues of the 
subcomponents during pre-construction, construction and operation as identified by the 
environmental impact assessments and set out in this IEE, as well as corresponding mitigation 
measures designated to minimize those impacts and address these issues. These have been 
integrated into a consolidated EMP and environmental monitoring plan in this chapter covering 
all subproject sectors and settings. 
 
12. The following mitigation measures will be incorporated into tender documents, 
construction contracts, and site-specific EMPs (to be prepared by contractors). The 
effectiveness of these measures will be carefully watched via environmental monitoring and 
supervision to determine whether to continue them or to make improvements. 
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Table A1.2: Summary of Potential Impacts and Mitigation Measures 

Item/Media 
Environmental Issues 

/ Impacts 
Mitigation Measures and / or Safeguards Implementation Supervision 

Estimate of Incremental 
Cost  

(In 10,000 CNY) 
1. Pre-Construction Stage 
1.1 Detailed Design Sediment test 

(wetland rehabilitation 
component) 

 Engage a qualified laboratory to collect sediment samples and 
conduct analysis at proposed sediment dredging sites of the 
Akesu-Duolang wetlands. 

Qualified analytical 
laboratory 

PPTA Consultants; 
ADB Missions 

20 

 Wetland design  Prepare preliminary design and construction drawings for the 
Akesu-Duolang wetlands that (i) are substantiated with data 
series of water quality and sediment transport; (ii) take into 
account expected high suspended solids inflow; and (iii) 
enhance the wetland’s existing regulating, supporting and 
cultural ecosystem services.  

 The preliminary design and construction drawings shall be 
submitted to ADB for review and appraisal prior to Works 
contract award. 

Local Design Institute 
(LDI), Akesu Forestry 
Bureau 

EA, APMO, ADB Included in the detail 
design stage 

 Deconstruction of 28 
small boilers (district 
heating subcomponent) 

 Hire licensed institute to conduct asbestos risk assessment 
for all 28 small boilers affected by the project before 
completion of the district heating component.  

 In case of identified presence of asbestos, develop an 
asbestos management plan for all affected boiler houses in 
adherence with international guidelines for the demolishing 
and disposal of asbestos and ACM (World Bank EHS Good 
Practice Note on Asbestos: Occupational and Community 
Health Issues; WHO Policy and Guidelines; and ISO/FDIS 
16000-7: Indoor air—Part 7: Sampling strategy for 
determination of airborne asbestos fiber concentrations.); 

 Conduct deconstruction of decontaminated boiler houses in 
compliance with standards for occupational health and safety 
and disposal of demolition wastes, including the Law on the 
Prevention and Control of Environmental Pollution by Solid 
Waste of PRC (2004); Occupational Disease Control Act 
(2002); and Work Safety Act (2002). 

Licensed institute, 
Akesu Yangguang 
Heating Company Ltd. 

EMG, AEPB, LIC, 
ADB 

Included in operational 
budget of Akesu 
Yangguang Heating 
Company Ltd. 

1.2 Construction 
Preparation Stage 

Establishment of 
implementation support 
positions 

 Contracting a Loan Implementation Consultant (LIC) APMO XPMO, ADB Included in overall project 
costs 

   Contracting the Akesu Environmental Monitoring Station for 
external environmental monitoring 

APMO XPMO, ADB 120 

   Contracting CSCs and ESCs APMO XPMO Included in construction 
costs 

   Establishment of EMG within APMO with appropriately skilled 
staff; 

 Assign Grievance Redress Officer (GRO) for GRM 

APMO XPMO, LIC Included in the detail 
design stage 
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Item/Media 
Environmental Issues 

/ Impacts 
Mitigation Measures and / or Safeguards Implementation Supervision 

Estimate of Incremental 
Cost  

(In 10,000 CNY) 
coordination 

 Updating EMP  Update mitigation measures defined in this EMP based on 
the detailed design, including disclosure on ADB website; 

 In case of major change of project location (or additional 
physical component) that may cause substantial 
environmental impacts or involve additional affected people, 
APMO should engage an EIS institute to conduct additional 
environmental assessment and also public consultation. The 
revised EIS report(s) should be submitted to relevant EPB 
and ADB for approval and disclosure. To determine whether 
the change is minor or major, APMO should consult with 
ADB. 

LDI, APMO, LIC XPMO, AEPB, ADB Included in the detail 
design stage 

 Contract documents  Prepare environment section in the terms of reference for 
bidders; 

 Prepare environmental contract clauses for contractors, 
namely the special conditions (e.g., reference to EMP and 
monitoring table) 

Tendering agency, 
LDIs, APMO, EMG 

XPMO, LIC, AEPB Included in the detail 
design stage 

 Provide comprehensive 
and responsive 
complaints process 

 Development and implementation of Grievance Redress 
Mechanism (GRM); 

 Assign Grievance Redress Officer (GRO) within APMO 
 Identify GRM entry points and brief them on their role 

APMO, EMG, AEPB, 
OEs 

XPMO, LIC, ADB Included in the detail 
design stage 

 Construction site 
planning 

 Preparation of site-specific EMPs, including an emergency 
preparedness and response plan for construction 
emergencies; 

 Nomination of an Environment, Health and Safety Officer 
(EHSO) in contractors’ team; 

 Development of site environment, health and safety plan for 
approval by the EMG 

Head contractor for each 
subproject 

EMG, AEPB, LIC Included in construction 
contracts 

 Traffic management 
planning 

Prepare Traffic Management Plans for the roads, and water supply, 
sewerage and central heating pipes subprojects. The Plans should 
cover: 
 Schedule linear constructions (roads and pipes) section by 

section. 
 Selecting haulage routes to reduce disturbance to regular 

traffic (where possible). 
 Diverting or limiting construction traffic at peak traffic hours. 
 Siting and management of interim tracks to avoid traffic 

problems. 
 Blocking and reinstating interim tracks to original condition 

on completion of construction. 
 Maintain adequate traffic control measures throughout the 

Contractors APMO, Akesu Traffic 
Bureau 

Included in construction 
contracts 
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(In 10,000 CNY) 
duration of the Contract and such measures shall be subject 
to prior approval of IA. 

 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. 

 Borrow and spoil 
disposal sites identified 
and approved by AEPB 

 Borrows and spoils for all subprojects are balanced. In case 
design changes require borrows or spoils, the spoil sites and 
borrow pit locations should be defined in the construction 
tender documents, subject to approval by the AEPB. 

 
 If new borrow or spoil disposal sites are required, selection 

should use the following criteria: 
 Siting to minimize transportation and the need for temporary 

storage. 
 Siting to avoid potential flood areas or floodways. 
 Sites to be small, and have no encroachment on cultivated 

land or forestland. 
 Design of spoil disposal sites to only use borrow pits 

designated by local authorities. 
 Avoid sites with known contamination and/or erosion 

problems. 
 Install adequate fencing. 
 Avoid damage to adjacent lands while providing for haulage 

roads. 
 Store, protect and re-use top soils for re- instating the pit. 

Shape and compact slope before applying former topsoil 
layers. 

 Develop a Management Plan for borrow pit operations, 
including all planned operations, quantities, hauling 
arrangements and security precautions. 

 This Management Plan, to be prepared by the Contractor and 
approved by the AEPB and Water Resources Bureau (WRB), 
shall also describe the intended reshaping and re-installation 
of the pit. 

LDIs, Contractors AEPB* Included in the detail 
design stage 

 Environmental Training  Environmental specialists and / or officials of AEPB to be 
invited to provide training on implementation and supervision 
of environmental mitigation measures to contractors. 
 

EMG, AEPB, LIC APMO Regular government 
budget, LIC budget 
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/ Impacts 
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Estimate of Incremental 
Cost  

(In 10,000 CNY) 
2. Construction Stage 
2.1 Water 
Resources 

Illicit groundwater 
extraction 

 No groundwater shall be extracted without extraction 
permits/approvals. 

Contractor EMG, AEPB, LIC - 

 Construction wastewater 
from washing 
aggregates, pouring and 
curing concrete, 
machinery repairs; 
handling of hazardous 
and harmful materials, 
accidental spills 

To avoid pollution of surface and groundwater resources in the 
project areas, including accidental spills, the contractors shall ensure 
that: 
 Sedimentation tanks are built, and after settling out of solids the 

upper clear liquid is recycled for spraying the construction site 
(dust control), and the waste residue in the tank is cleared and 
transported to designated landfills. 

 Oil traps are provided for service areas and parking areas, and 
oil-water separators are installed before the sedimentation 
tank for oil-containing wastewater. 

 All construction machinery is repaired and washed at special 
repairing shops. No onsite machine repair and washing shall 
be allowed. 

 Storage facilities for fuels, oil, and other hazardous materials 
are within secured areas on impermeable surfaces, and 
provided with bunds and cleanup kits. 

 Vehicles and equipment is properly staged in designated 
areas to prevent contamination of soil and surface water. 

 The contractors’ fuel suppliers are properly licensed, follow 
proper protocol for transferring fuel, and are in compliance 
with Transportation, Loading and Unloading of Dangerous or 
Harmful Goods (JT 3145-88). 

 Fuel storage and refilling areas are located at least 300 m 
from drainage structures and important water bodies; 

 Material stockpiles are protected against wind and runoff 
waters which might transport them to surface waters. 

 A construction materials handling and disposal protocol 
including spill responses is defined in the site-specific EMP. 

 Any spills are cleaned up according to PRC norms and codes 
within 24 hours of the occurrence, with contaminated soils and 
water treated according to PRC norms and codes. Records 
must be handed over without delay to the APMO and AEPB. 

Contractors EMG, ESCs, AEPB, 
LIC 
 

60 

2.2 Air Quality Generation of dust by 
construction activities; 
air emission from 
vehicles and 
equipment; generation 
of asphalt flue gas 

The Contractor shall include all necessary measures to reduce air 
pollution and dust development that would impact the public 
health, by: 
 Regular water spraying at hauling and access roads to borrow 

pits. The water spraying times shall be determined based on 
weather conditions. The basic principle is once during 0900-
1030, once during 1300-1430 and once during 1900-2030; 

Contractors EMG, AEPB, LIC 30 
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/ Impacts 
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Estimate of Incremental 
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 Equipping asphalt, hot mix and batching plants with fabric filters 

and/or wet scrubbers to reduce the level of dust emissions. 
Ensure compliance with the asphalt flue gas standard of 
GB16297-1996. Additionally, asphalt mixing stations will be sited 
at least 500 meters away from residential areas; 

 Mounting protective canvasses on all trucks which transport 
material that could generate dust; 

 Assigning haulage routes and schedules to avoid transport 
occurring in the central areas, traffic intensive areas or 
residential areas. For the areas with high-demand on 
environmental quality, transport should be arranged at night. 

 Construction vehicles and machinery shall be kept in good 
working order, regularly serviced and engines turned off when 
not in use; 

 Vehicle emissions must be in compliance with PRC-GB18352-
2005, GB17691- 2005, GB 11340-2005, GB3847; 

 High-horsepower equipment will be installed with tail gas purifier 
to ensure emissions be in compliance with PRC GB16297-
1996;  

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

 In periods of high wind, dust-generating operations shall not be 
permitted within 200 m of residential areas. Special precautions 
need to be applied in the vicinity of sensitive areas such as 
schools, kindergartens and hospitals; 

 Material stockpiles and concrete mixing equipment will be 
equipped with dust shrouds. For the earthwork management for 
backfill, measures should include surface press and periodical 
spraying and covering. The extra earth or dreg should be 
cleared from the project site in time to avoid the long term pile. 
The height of stockpiles should be less than 0.7 m; 

 Unauthorized burning of construction waste material shall be 
subject to penalties for the Contractor, and withholding of 
payment. 

2.3 Noise Noise from 
Vehicles and 
construction machinery 

 During daytime construction, the contractor will ensure that: 
(a) noise levels from equipment and machinery conform to the 
PRC standard of GB 12523-2011, and properly maintain 
machinery to minimize noise; (b) equipment with high noise 
and high vibration are not used in village or township areas 

Contractors EMG, AEPB, LIC Included in regular 
construction costs 
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Estimate of Incremental 
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(In 10,000 CNY) 
and only low noise machinery or the equipment with sound 
insulation is employed; (c) sites for concrete-mixing plants and 
similar activities will be located at least 500-m away from 
sensitive areas; and (d) temporary anti-noise barriers will be 
installed to shield residences; 

 Restriction of the operation of machinery generating high 
levels of noise, such as piling, and movement of heavy 
vehicles between 22:00 to 08:00 and 13:30 to 16:00 during 
summer and 20:00 to 8:00 and 14:00 to 15:30 during spring 
and autumn in accordance with PRC regulations;  

 C onstruction at night within 280 m of sensitive receivers shall 
be strictly prohibited; 

 In unexpected cases where construction noise needs to 
continue into the night, the construction unit must reach an 
agreement with APs and provide compensation; 

 Provide the construction workers with suitable hearing 
protection (ear muffs); 

 Noise enclosures will be used when construction takes place 
in the vicinity of sensitive spots and during sensitive hours; 

 Noise at sensitive areas will be monitored at regular intervals 
(refer to the monitoring plan). If noise standards are exceeded 
by more than 3dB, equipment and construction conditions 
shall be checked, and mitigation measures shall be 
implemented to rectify the situation. 

2.4 Solid wastes Construction waste  Construction wastes that cannot be reused will be regularly 
transported off-site for disposal, and not allowed to 
accumulate on site over long periods. 

Contractors EMG, AEPB, ESCs, 
LIC 

Included in regular 
construction costs 

 Hazardous waste In the framework of site-specific EMP development, the 
Contractors will ensure the following: 
 Development of a management plan for transport , handling 

and storing hazardous material; and 
 Preparation of a contingency plan in the event of an accident 

involving hazardous material. Such emergency plan needs to 
be consulted and coordinated with the local health facilities. 

Contractors EMG, AEPB, ESCs, 
LIC 

Included in regular 
construction costs 

2.5 Soil erosion 
and stability 

Erosion from 
construction sites 

The following safeguards will be implemented for all construction-
related earthworks: 
 Construct interception ditches and drains to prevent runoff 

entering construction sites, and divert runoff from sites to 
existing drainage. 

 Limit construction and material handling during periods of 
rains and high winds. 

 Stabilize all cut slopes, embankments, and other erosion-

Contractors EMG, AEPB, ESCs, 
LIC 

Included in regular 
construction costs 
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prone working areas while works are going on. 

 Preserve existing vegetation where no construction activity is 
planned. 

 Stockpiles shall be short-termed, placed in sheltered and 
guarded areas near the actual construction sites or within the 
fenced camp sites, covered with clean tarpaulins, and spray 
water shall be applied during dry and windy weather 
conditions. 

 All earthwork disturbance areas shall be stabilized within 30 
days after earthworks have ceased at the sites. 

 Excess spoil from 
earthworks (if 
necessary) 

 Use only approved spoil disposal sites 
 (see Item 1.3 above); 
 Construct intercepting ditches and drains to prevent outside 

runoff entering disposal sites, and divert runoff from sites. 
 Rehabilitate terrain contours and re-vegetate spoil disposal 

sites at completion of use. 

Contractors EMG, AEPB, ESCs, 
LIC 

Included in regular 
construction costs 

2.6 Wetland 
ecosystem 

Water quality  Dredging and other construction activities will be scheduled 
to winter to reduce water quality impacts 

 Weirs and settlement ponds will be used to prevent muddy 
water and any wastewater from flowing to downstream waters 

 When constructing embankments, sand bags will be used to 
prevent soils into the water body 

 Silt fences will be used to contain sediments from flowing 
away to wider areas 

 Construction garbage will be collected and disposed in local 
landfill 

 Maintenance of machinery and equipment will be sited away 
from the wetland areas and sand filters and separators will be 
used to collect oils for safe disposal 
 

Contractors EMG, AEPB, ESCs, 
LIC 

Included in regular 
construction costs 

 Aquatic plants  Valued aquatic plants will be carefully relocated and replanted 
immediately after construction 

 Regular plants will be relocated to designated locations in the 
reconstructed wetlands 
 

Contractors EMG, AEPB, ESCs, 
LIC 

Included in regular 
construction costs 

 Birds  Prohibit construction activities or use of noise-intensive 
machinery during the migration season (end of March to end 
of April; mid-September to end of October) 

 Prohibit construction activities at night 
 Use of low-air-emission and low-noise construction 

machinery 

Contractors EMG, AEPB, ESCs, 
LIC 

Included in regular 
construction costs 
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 Avoid water pollution from construction spoils and oil leakage 
 Locate construction camp at least 500-m away from the 

wetlands 
 Erect warning signs to prohibit horn blowing and garbage 

throwing from diverted traffic 
 Awareness building and training of construction workers 
 Establish a wetland monitoring and management system, 

develop a manual and instructions to carry out the wetland 
monitoring for data collection and analysis 

 Develop training and education programs for local residents, 
schools, government agencies for wetland protection and 
conservation 

 Design and implement a comprehensive biodiversity and 
habitat survey/monitoring program (2015-2020). The program 
shall focus on comparing seasonal species richness and 
abundance of migratory water birds in the project area; 
providing hands-on training on wildlife monitoring for the pre- 
and post-project period 
 

 Sediment dredging  Conduct dredging works after draining and solidifying 
sediments to avoid sediment leachate and minimize odors.  

 Where wet dredge spoil is produced, undertake on-site 
dewatering with the sludge covered with a layer of soil to 
reduce odors. Confirm quality of sludge against GB4284-84 
and GB15618-95 to ensure safe disposal; 

 Depending upon testing results, dewatered dredge sludge will 
be taken to approved spoil disposal sites/uses or to sanitary 
landfill. 

 Transport dried sediment in closed trucks to prevent 
scattering along the way.  
 

Contractors EMG, AEPB, ESCs, 
LIC 

Included in regular 
construction costs 

2.6 Social and 
Cultural 

Resettlement of 
affected persons 

 All affected persons will be resettled in a timely and adequate 
manner, in accordance with the Resettlement Plan. 

APMO, Akesu 
Resettlement Office 

XPMO, Loan 
implementation 
resettlement specialist 

Included in the RP 

 Compensation of lost 
assets 

 All affected persons will be compensated in a timely and 
adequate manner, in accordance with the Resettlement Plan. 

APMO, Akesu 
Resettlement Office 

XPMO, Loan 
implementation 
resettlement specialist 

Included in the RP 

 Construction 
Camps (wetlands, 
nursery) 

Mandatory mitigation actions to be included in the site-specific 
EMP include: 
 All contracted labor shall undergo a medical examination 

which should form the basis of an (obligatory) health/accident 

Contractors, EMG APMO, Health 
Bureau, LIC, ESCs 
 

10 (For workers’ health 
materials) 
 
Other costs are 
included in the 
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insurance and welfare provisions to be included in the work 
contracts. The contractors shall maintain records of health 
and welfare conditions for each person contractually 
engaged; 

 Each contractor shall seek his own electric supply system, 
preferably separated from the public grid; 

 Each contractor shall provide adequate and functional 
systems for sanitary conditions, toilet facilities, waste 
management, labor dormitories and cooking facilities. Work 
camp wastewater shall be discharged into municipal sewer 
system where possible. Work camps should also adhere to 
basic principles of aesthetics and landscaping. They equally 
shall include sport and recreational facilities for managers, 
foremen and laborers; 

 The camp sites and particularly the fuelling area shall be 
equipped with special wastewater collectors combined with 
separator basins. The camp sites need to have their own 
sealed containers for sludge disposal from septic tanks; 

 The camp sites should be secured against unauthorized 
access. Special precaution measures are required for 
securing and storing hazardous materials; 

 Each contractor shall construct, maintain and completely 
remove after work completion his own sewage management 
system. He will also be fully responsible for safe transport, 
storage and security to dispose all hazardous materials used 
in work processes; 

 To encounter possible social conflicts, each contractor shall 
seek good relationship with the local communities and 
engage in local social welfare and education programs. He 
shall offer, to the maximum possible, employment 
opportunities to local residents, particularly for unskilled labor; 

 Each contractor shall reinstate the land provided for 
diversions to a condition similar to that prior to the 
commencement of construction. Photographic records may 
be used by the PMC to determine if the reinstatement of 
diversions has been satisfactorily carried out. 

 Construction site operations must comply with PRC’s State 
Administration of Worker Safety Laws and Regulations. 

 An education program for HIV/AIDS and STDs will be 
implemented concurrently with the project implementation. 

construction contract as 
“EHS costs” 

 Traffic management – 
all projects 

 Schedule linear constructions (road and water management) 
section by section. 

Contractors EMG, Traffic 
Management Bureaus, 

Included in the 
construction contract as 
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 Selecting haulage routes to reduce disturbance to regular 

traffic (where possible). 
 Traffic delays with traffic lights or flagmen shall be kept at 

reasonable periods (max. 10 min). 
 Diversions shall be well-illuminated, furnished with drainage 

structures, and fenced with marked barriers. 
 Where applicable, for example at sites where school children 

approach the work sites, flagmen need to be present during 
critical hours. 

 Any hindrance and obstacles for maintaining free access of 
the public general to local utilities, social gatherings and to 
public transport facilities should be avoided. 

LIC “EHS costs” 

 Interruption of public 
utilities and services 

 Locate and confirm the details of all public services (water 
pipes, gas pipes, heating pipes, electric cables, phone lines) 
that may potentially be affected by the works; 

 All utilities subject to removal need to be fully replaced before 
disconnecting the existing service. 

 An "advance notice" of service interruption shall be published 
before the construction through radio and TV. 

 Construction billboards, which include construction contents, 
schedule, responsible person and complaint phone number, 
shall be erected at each construction site. 

 Any damage or hindrance/disadvantage to local businesses 
caused by the premature removal or insufficient replacement 
of public utilities is subject to full compensation, all at the full 
liability of the contractor who caused the problem. 

 The contractor shall also maintain unhindered access and 
use of social, cultural and religious sites (e.g. mosques, 
cemeteries, cultural gathering places, sports facilities). 

 Should damage to private properties occur, the contractor will 
be held fully liable to compensate and rectify the inflicted 
damage. 

Contractors, Akesu 
Daily, Akesu TV Station 

EMG, AHURDB, LIC 10 (For notifying 
affected residents) 
 
Other costs are 
included in the 
construction contract 

 Community health and 
safety 

 Advance notice of construction will be published before the 
construction through radio and TV. 

 Construction billboards, which include construction contents, 
schedule, responsible person and complaint phone number, 
will be erected at each construction site. 

 Contractors will erect barriers to prevent public access to 
construction sites. 

 Traffic control staff at construction sites 

Contractors, APMO, 
Akesu Daily, Akesu TV 
Station 

CSCs, ESCs, LIC 10 (For public education 
materials) 

 Construction site safety  At all times during construction, the contractor will provide Contractors EMG, CSCs, ESCs, Included in the 
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safe and convenient passages for vehicles, pedestrians, and 
livestock to and from side roads; 

 The Contractor's responsibilities include the protection of 
every person and nearby property from construction 
accidents. The Contractor shall be responsible for complying 
with all national and local safety requirements and any other 
measures necessary to avoid accidents, including the 
following: 

 Provide personal protective equipment and clothing (goggles, 
gloves, respirators, dust masks, hard hats, steel-toed boots) 
for construction workers and enforce their use; 

 During heavy rains or emergencies of any kind, suspend all 
work; 

 Brace electrical and mechanical equipment to withstand 
seismic events during the construction. 

 Present details regarding maximum permissible vehicular 
speed on each section of road; 

 Establish safe sight distance in both construction areas and 
construction camp sites; 

 Place signs around the construction areas to facilitate traffic 
movement, provide directions to various components of the 
works, and provide safety advice and warnings. 

LIC, Akesu Labor 
Bureau 

construction contract as 
“EHS costs” 

 Cultural, physical and 
natural heritage 
protection 

 In case an important site is unearthed, work should be 
stopped immediately and the matter promptly referred to the 
local Cultural Relics Preservation Bureau for evaluation and 
decision on appropriate actions. 

Contractors IA, Local Cultural 
Relics Office 

Included in construction 
costs and contingency 

2.7 Unexpected 
environmental 
impacts 

  If unexpected environmental impacts occur during project 
construction phase, the Contractors will update their site-
specific EMP, EMG will update the Project EMP, and 
environmental protection measures will be designed and 
resources will be utilized to cope with these impacts 

Contractors, EMG APMO, LIC, AEPB Included in construction 
costs and contingency 

3. Operation Stage (Project Roads) 
3.1 Noise Noise from increasing 

traffic volumes on 
Project roads 

 Improve traffic and parking management to avoid noise 
produced by stop-and-start driving and traffic jams; 

 Enforce driving speed limitations; 
 Control large and heavily loaded vehicles  during night time; 
 Signs to reduce use of horn; 
 Road maintenance and timely repair of damaged road 

pavements; 
 Proper maintenance of trees planted along the proposed 

roadsides after construction; 

OE, Akesu Traffic 
Bureau 

AEPB Included in operational 
costs 
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 Sensitive receptors shall be constructed at least 100 m away 

from the roads; 
 Conduct ambient noise monitoring, determine whether 

mitigation measures will be required for sites where noise 

levels are expected to exceed by more than 3 dB(A); 
 When the project roads are completed, a comprehensive 

ambient (along the project roads) and indoors (street-

front buildings) noise monitoring will be undertaken to 

assess the noise levels; 
 For those roads where violations still persist with the 

implementation of the above mitigation measures, the 

AMG has committed to undertaking additional measures 

to bring the noise levels in the residences to meet the 

applicable standards. Possible measures will include 

installation of sound-proof windows for the violating 

buildings. The AMG has assured to provide subsidies for 

this measure; 
 The ambient and indoor monitoring program will be 

conducted annually thereafter and appropriate mitigation 

measures will be formulated and undertaken. 
3.2 Air quality Exhaust emissions from 

predicted traffic 
volumes on roads 

 Speed limiting signs and enforcement; 
 Conduct periodic examination of emission of vehicle exhaust 

pollutants for each vehicle, including public buses, in 
accordance with PRC regulation (such as GB18352.3-2005); 

 Refuse registration to vehicles with excessive emissions; 

OE, Akesu Traffic 
Bureau, AEMC 

AEPB Included in operational 
costs  

3.3 Dangerous 
goods 

Hazardous goods 
haulage 

 Ensure that all trucks carrying hazardous materials are marked 
according to PRC norms; 

 Enforce traffic controls, and set speed limits for trucks carrying 
hazardous material; 

 Prepare a rapid spill response and clean up protocol so that in 
the event of a spill the appropriate people and equipment are 
quickly notified and action can be taken. 

OE, Akesu Traffic 
Bureau 

AMG, AEPB 20 

3.4 Community 
safety 

Traffic management 
and public safety 
education 

 The capacity building program contains a human-centered 
urban transport and public safety education program. The 
recommendations from the capacity building program will be 
implemented. 

OE, Akesu Traffic 
Bureau 

AMG 50 (Capacity 
building program, 
included in LIC 
services) 
 
Cost in the 
operational phase 
will be included in 
the regular O&M 
budget of the OE 
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3.5 Living Streets 
 

Replication of Living 
Streets pilot program 

 If the Living Streets pilot program is successful, the OE will 
replicate to other suitable urban districts. 

OE, AHURDB AMG, LIC 50 (Capacity 
building program, 
included in LIC 
services) 
 
Cost in the operational 
phase will be included in 
the regular O&M budget 
of the OE 

4. Operation Stage (Water Supply and Sewerage Pipelines) 
4.1 Water supply 
and sewerage 
pipelines 
 

Potential damages to 
pipelines 

 No tree planting within 5 m on both side of the pipelines’ central 
lines, to prevent root penetration and damage; 

 Grass and small shrubs will be encouraged to grow over the 
backfill to assist in soil stabilization; 

 Undertake periodical checks and maintenance of the pipeline 
during the operation period. 

OE AMG Included in regular O&M 
budget of the OE 

 Pipe maintenance, 
performance of 
associated facilities 

 Regularly inspect and maintain water supply pipes sewers;  
 Review performance of linked WTPs and WWTPs (treatment 

performance, compliance with water quality and effluent 
standards), mitigate performance problems using process 
control measures. 

OE AMG Included in regular O&M 
budget of the OE 

5. Operation Stage (Central Heating Pipes and Heat Exchange Stations) 
5.1 Central heating 
pipelines 
 

Potential damages to 
pipelines 

 No tree planting within 5 m on both side of the pipelines’ central 
lines, to prevent root penetration and damage; 

 Grass and small shrubs will be encouraged to grow over the 
backfill to assist in soil stabilization; 

 Undertake periodical checks and maintenance of the pipeline 
during the operation period. 

OE AMG Included in regular O&M 
budget of the OE 

5.2 Heat exchange 
stations 

Noise  Machines will be maintained on a regular basis; 
 Machines will be inspected on a regular basis, and 

malfunctioning and worn parts will be repaired / replaced 
timely. 

OE AMG, AEPB Included in regular O&M 
budget of the OE 

 Backwash effluent  Build and maintain equalization and sedimentation tanks 

in each HES for pH adjustment and sedimentation 

(SS≤400mg/L) before discharging backwash effluent into 
the municipal sewer; 

 Regularly clean the sedimentation tank, dispose of 

accumulated sludge and sediments in the municipal 

landfill; 

OE AMG, AEPB Included in regular O&M 
budget of the OE 

6. Operation Stage (Solid Waste Management) 
6.1 Solid waste Cleaning of garbage  Garbage bins and containers will be cleaned on a regular OE AMG, Law Included in regular O&M 
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collection bins and containers basis; collection will be more frequent during summer; 

 Broken bins and containers will be replaced / repaired timely. 
Enforcement Bureau budget of the OE 

6.2 Waste transport Transport of domestic 
garbage 

 Select haulage routes to minimize impacts to residential 
areas. 

 Ensure garbage haulage trucks are properly covered, 
maintained and operated. 

OE AMG, Law 
Enforcement Bureau 

Included in regular O&M 
budget of the OE 

6.3 Waste transfer 
station 

Future urban expansion  Urban planning should restrict urban expansion from a radius 
of at least 30 m from the transfer station, in accordance from 
the Technical Specifications for Residential Solid Waste 
Transfer Stations (GJJ47-2006). 

Akesu Planning Bureau AMG -- 

Operation of station  Environmental protection equipment and measures (e.g., 
odor removal, screens) should be maintained on a regular 
basis; malfunctioning and broken ones should be replaced / 
repaired timely; 

 Buffer tree belts surrounding the borders of the station should 
be maintained regularly and properly. 

OE AMG, Law 
Enforcement Bureau 

Included in regular O&M 
budget of the OE 

7. Operation Stage (Public and Street Parks) 
7.1 Vegetation Maintenance of 

vegetation 
 The vegetation will be well maintained by regular irrigation 

and by replanting when necessary; 
 Plants will be irrigated regularly on an as-needed basis. 
 Vegetation will be fertilized regularly, with the use of dredged 

sediment from the Duolang wetlands or other types of organic 
fertilizers; 

 Pest control will be undertaken regularly to ensure proper 
plant growth; 

 Low-toxicity pesticides should be used. 

OE AMG, Akesu 
Landscape Bureau 

Included in regular O&M 
budget of the OE 

8. Operation Stage (Wetland Rehabilitation) 
8.1 Dredging Dredging of 

sedimentation zone 
 The sedimentation zone will be dredged as required to 

maintain its sediment removal function 
 Dredging should be scheduled to avoid sensitive periods 

(mating, hatching, arrival and departure of migratory birds, 
etc.) 

OE AMG, Akesu Forest 
Bureau 

Included in regular O&M 
budget of the OE 

8.2 Dredged 
sediment 

Transport, storage and 
use of dredged 
sediment 

 Transport of dredged sediment should use sealed and 
covered vehicles to avoid leakage and littering along the 
transport routes; 

 Transport routes should be periodically reviewed and 
adjusted if necessary to avoid sensitive receptors and areas; 

 Storage site should be protected from secondary pollution of 
air, surface and groundwater; 

 Dredged sediment should be used for urban landscaping and 
for other beneficial purposes (e.g., farming, construction 

OE AMG, Akesu Forest 
Bureau, AEPB 

Included in regular O&M 
budget of the OE 
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Item/Media 
Environmental Issues 

/ Impacts 
Mitigation Measures and / or Safeguards Implementation Supervision 

Estimate of Incremental 
Cost  

(In 10,000 CNY) 
materials, etc.). 

8.2 Water source Water source protection 
from degradation 

 Industrial and urban point source and agricultural non-point 
source pollution regulations and standards should be strictly 
enforced to protect the water source of the wetlands. 

 If pollution loads exceed the carrying capacity of the 
wetlands, reduction targets should be set and enforced. 

AEPB AMG Costs will be borne by 
polluters under the 
“polluter-pays principle” 

8.2 Wetland health Protection of wetland 
from outside impacts 

 Establish pollution control measures at perimeters to ensure 
that neighboring land uses do not pollute the wetlands; 

 Access control will be implemented to ensure that illegal 
dumping or poaching of wildlife is prevented. 

OE AMG, Akesu Forest 
Bureau, AEPB 

Included in regular O&M 
budget of the OE 

 Biodiversity   Develop training and education programs for local residents, 
schools, government agencies for wetland protection and 
conservation;  

 Design and implementing a comprehensive biodiversity and 
habitat survey/monitoring program (2015-2020). The program 
shall focus on comparing seasonal species richness and 
abundance of migratory water birds in the project area; 
providing hands-on training on wildlife monitoring for the pre- 
and post-project period.  

OE, LIC AMG, Akesu Forest 
Bureau, AEPB 

Included in regular O&M 
budget of the OE  

Sources: PPTA Team; Domestic EIS 
ADB = Asian Development Bank, EIS = Environmental Impact Statement, AEPB = Akesu Environment Protection Bureau, AFB = Akesu Finance Bureau, AHURDB = Akesu Housing 
and Urban-Rural Development Bureau, AMG = Akesu Municipal Government, APLG = Akesu Project Leading Group, APMO = Akesu Project Management Office, CSC = Construction 
Supervision Company, EHS = Environment, Health and Safety, EMG = Environmental Management Unit, ESC = Environmental Supervision Company, IA = Implementing Agency, LDI 
= Local Design Institute, LIC = Loan Implementation Consultant, OE = Project Operating Entity, RP = Resettlement Plan, WRB = Water Resources Bureau, XPMO = Xinjiang Project 
Management Office, XUAR = Xinjiang Uygur Autonomous Region, XUARG = Xinjiang Uygur Autonomous Region Government. 
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D. Assessment of Project Readiness 
 
13. Before construction, the LIC will assess the project’s readiness in terms of environmental 
management based on a set of indicators (Table A1.3), and report it to ADB, XPMO and the 
APMO. This assessment will demonstrate that environmental commitments are being carried 
out and environmental management systems are in place before construction starts, or 
suggest corrective actions to ensure that all requirements are met. 
 

Table A1.3: Project Readiness Assessment Indicators 
Indicator Criteria Assessment 

Environmental 
safeguards documents 
approval and disclosure 

 The IEE was approved by ADB, and disclosed on ADB’s project website 
 The EIS approved by XEPB 

 

Measures during 
detailed design 
implemented 

 Measures defined in Table A1.2, Pre- Construction Stage, included in 
detailed designs for each component 

 

EMP update  The EMP is updated after detailed design, cleared by ADB, and disclosed on 
the project website 

 

Compliance with loan 
covenants 

 The borrower complies with loan covenants related to project design and 
environmental management planning 

 

Consultation, GRM  The completion and agreements to resettlement plans before the 
construction 

 

 Clear plans available for ongoing consultation during project implementation.  

 GRM (including GRO) established and discussed with / disseminated to 
relevant stakeholders and GRM entry points 

 

Environmental 
Supervision in place 

 EMG established within APMO 
 LIC contracted 
 EMS contracted 
 CSCs and ESCs contracted 
 Environmental impact monitoring plan established 
 AEPB fully appraised about the subprojects and the relevant EMP 

 

Bidding documents and 
contracts with 
environmental 
safeguards 

 Bidding documents and contracts incorporating the impact mitigation and 
environmental management provisions of the EMP 

 Site-specific EMPs prepared for civil works contracts 
 Onsite environment engineer (OEE) appointed by contractors 

 

EMP financial support  The required funds have been set aside to support the EMP implementation 
according to the financial plan. 

 

Sources: PPTA team, ADB missions. 

 
 
E. Environmental Monitoring and Inspection 
 
14. An environmental monitoring program is presented in Table A1.4. This program 
considers the scope of monitoring, environmental media, monitoring parameters, time and 
frequency, implementing and supervising agencies. The monitoring will follow the methodology 
provided in the national standard methods for monitoring pollutants. Other associated standards 
are national environmental quality standards and pollutant discharge/emission standards. 
Environmental safeguard monitoring will be coordinated by the APMO through the 
environmental management group (EMG).  
 
15. Internal monitoring. Internal inspections will be undertaken on a daily basis to oversee 
the implementation of the EMP and monitor the actual environmental impacts that will occur. It 
will be conducted by the OEE, the CSC and ESC, and EMG. The internal monitoring will also 
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cover non-quantitative parameters such as solid waste management and soil erosion control, 
and it will be carried out through visual inspections. Results will be reported through the CSCs’ 
monthly reports to the APMO.  
 
16. External monitoring. The APMO will contract the Akesu environmental monitoring 
station (AEMS) to undertake the external environmental monitoring program, including field 
sampling, lab analysis and reporting, in compliance with the monitoring plan defined in the EMP 
(Table A1.4). External environmental monitoring reports will be prepared on a quarterly basis by 
the AEMS and will be used by the LIC to prepare the annual environment monitoring reports 
(EMRs) which will be submitted to the AMG, XPMO and ADB. 
 
17. Compliance Monitoring and Inspection. The AEPB will be responsible to 
commissioning regular and random compliance monitoring and inspection before, during, and 
after construction, as well as in the event of emergencies. If abnormalities are found, the AEPB 
will impose a fine and issue a notice of rectification with a specific deadline, in accordance with 
PRC laws and regulations. 
 
18. Monitoring during operation. During operation, the operating entities (OEs) will 
conduct regular monitoring in accordance with their O&M plans, to be developed in assistance 
with the LIC. The EMG, with the support of the LIC, will conduct regular site visits, monitor and 
assess overall project activities under the project design and monitoring framework, including 
environmental targets, review and clear site-EMPs developed by contractors, review the 
contractors’ performance and compliance with the site EMPs, supervise the work of the EMS, 
and  report to ADB and XPMO the progress of the EMP, information on project implementation, 
environmental performance of the contactors, and environmental compliance through the semi-
annual project progress reports and annual environmental monitoring reports. The progress 
reports on the EMP will pay particular attention to consultation and participation, and to public 
and worker safety and health. The annual environment monitoring report will follow the structure 
defined in the EMP. 
 
19. Environmental Acceptance Monitoring and Audit. Moreover, within 3 months after 
each subcomponent completion, or no later than 1 year with permission from the responsible 
environmental authorities, environmental acceptance monitoring and audit reports will be (i) 
prepared by a qualified environmental institute in accordance with the MEP Guideline on Project 
Completion Environmental Audit (2001); (ii) reviewed for approval by environmental authorities 
who has given the approval to the domestic EIS (i.e., XEPD), and (iii) finally submitted to the 
ADB. 
 
20. Ambient Environmental Monitoring during Project Operations. Ambient 
environmental monitoring in relation to the subcomponents will be incorporated into the regular 
ambient environmental monitoring program of AEPB and its AEMS. The monitoring will cover 
water quality, air quality and acoustic quality. Air quality and noise monitoring will cover the 
residential areas along the road alignments, with special attention to the sensitive spots. Water 
quality monitoring will include the wetlands, rivers and canals. Biodiversity monitoring in the 
Akesu-Duolang wetlands, as established during project implementation, will continue during 
project operation under the lead of the Akesu Forestry Bureau.  
 
21. Environmental monitoring, including the environmental benefits monitoring, will be 
incorporated into the Project Performance management System (PPMS). The APMO with 
assistance from the LIC will be responsible for analyzing and consolidating the data through 
their management information system. The PPMS will be designed to allow adequate flexibility 
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to adopt remedial actions regarding project design, schedules, activities, and development 
impacts. At the beginning of the project, the APMO and LIC will develop comprehensive PPMS 
procedures to systematically generate data on inputs and outputs of the project components 
and agree on environmental and related social economic indicators to be used to measure 
project impacts. The APMO, with assistance from the LIC, will refine the PPMS framework, 
confirm achievable goals, firm up monitoring and recording arrangements, and establish 
systems and procedures no later than 6 months after loan effectiveness. 
 
22. The monitoring results will be used to evaluate: (i) the extent and severity of 
environmental impacts compared with the predicted impacts, (ii) performance of the 
environmental protection measures or compliance with related rules and regulations, (iii) trends 
of impacts, and (iv) overall effectiveness of the EMP. Effectiveness of mitigation measures and 
monitoring plans will be evaluated through a feedback reporting system. Modification of 
measures required by the EMP will be performed, if necessary. The APMO and AEPB play 
critical roles in this feedback and adjustment mechanism as shown in Figure A1.1. 
 
23. The environmental monitoring program is included in Table A1.4. The cost estimates for 
the environmental monitoring program are shown in Table A1.5. Before implementing the 
monitoring plan, responsible agencies will provide more accurate estimates of the costs and 
present a further detailed breakdown of the cost estimates. During project implementation, the 
costs will be adjusted based on actual requirements. 
 

Table A1.4: Environmental Monitoring Program 

Item Parameters Location Time and Frequency 
Implementing 

Agency 
Supervising 

Agency 
A.  Construction, Urban Infrastructure and Services Component 
1.1 Water Quality 

– Wastewater 
 

Sewage and 
construction 
wastewater 
 

Construction camps 
(wetlands, nursery) and 
construction sites 

Visual inspection for 
proper operation of 
settling ponds, septic 
tanks and sewerage 
connections; daily 
(OEE, CSC), monthly 
(EMG) 
 

OEE, ESC, EMG APMO 

1.2 Water Quality – 
urban areas 

pH, NH3-N, TN, TP, 
BOD, COD, SS, 
oils 
 

For each 
subcomponent, 
minimum 2 locations on 
the river upstream and 
downstream of the 
construction site 
 

3 samples each time; 
at beginning of 
construction and 
quarterly thereafter 

AEMS EMG, AEPB 

1.3 Water Quality – 
Wetlands 

 

pH, NH3-N, TN, TP, 
BOD, COD, SS, 
oils 
 

Akesu-Duolang 
wetlands 

6-8 locations in the 
wetlands, quarterly 

AEMS EMG, AEPB 

2.  Air quality - All TSP, PM10, CO, 
NOx 

2 monitoring locations 
for each construction 
site 
 

3 samples at each 
location each time; 
quarterly during 
construction season 
 

AEMS EMG, AEPB 

3.1 Noise – urban 
areas 

Leq (dB(A)) 1 location at the border 
with settlements within 
200 m of each 

Twice (day-time and 
night-time) each time; 
monthly during peak 

AEMS EMG, AEPB 
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Item Parameters Location Time and Frequency 
Implementing 

Agency 
Supervising 

Agency 
construction site construction, quarterly 

otherwise 
 

3.2 Noise - 
Wetlands 

Leq (dB(A)) 8 locations, including 4 
borders, one center, 3 
locations around 
dredging activities. 

Twice (day-time and 
night-time) each time; 
monthly during entire 
construction period 
 

AEMS EMG 

4. Solid Waste - 
All 

Garbage from 
construction camps 
and construction 
sites 
 

All camps and 
construction sites, 
along roads. 

Visual inspection; 
daily (OEE, CSC), 
monthly (EMG) 
 

OEE, ESC, EMG APMO 

5.  Vegetation - All Removal of 
vegetation and 
exposed surface 
 

All sites Visual inspection; 
daily (OEE, CSC), 
monthly (EMG) 
 

OEE, ESC, EMG AMG 

6. Soil erosion - All Soil Erosion control 
measures (Topsoil 
stockpile, detention 
ponds construction, 
intercepting 
ditches, rehabilitate 
construction sites) 
 

All borrow pits, spoil 
disposal sites and 
construction sites 

Visual inspection; 
weekly (OEE, CSC), 
monthly (EMG) 
 

OEE, ESC, EMG AMG 

7.1 Biodiversity - 
Wetlands 

Disturbance of 
wildlife by 
construction 
workers 
 

Akesu-Duolang 
Wetlands 

Regular inspections, 
weekly (OEE), 
monthly (AFB) 

OEE, ESC, EMG, 
Akesu Forestry 
Bureau (AFB) 
 

APMO 

 Bird population 
 

Akesu-Duolang 
Wetlands 

Quarterly surveys 
during construction; 
annual site surveys 
during operation1 
 

LEI, AFB, LIC APMO 

8. Occupational 
Health and 
Safety - All 

Health status, 
hygiene status, 
availability of clean 
water, emergency 
response plans 
 

Construction sites and 
work camps  

Quarterly during 
construction 

Akesu Health 
Bureau, OEE, 
EMG 

APMO 

B.  Project Completion Environmental Audit    
1.  Urban areas, 
waste transfer 
station  

Air Quality: NOx, 
CO, TSP, PM10 

2 locations for each 
road, 1 location for 
each HES, the waste 
transfer station 

Once upon 
completion, 3 
samples per day for 3 
consecutive days at 
each location 
 

LEI AEPB 

 Odor: H2S, NH3 
 

4 borders of waste 
transfer station 

Once upon 
completion, 3 

LEI AEPB 

                                                
1
 The biodiversity monitoring program will be developed with support from the wetland and biodiversity specialists, to be 

contracted under the LIC services.  
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Item Parameters Location Time and Frequency 
Implementing 

Agency 
Supervising 

Agency 
samples per day for 3 
consecutive days 
 

2.  Noise Noise: Leq (dB(A)) Roads: all sensitive 
receptors defined in 
Table xxx; 4 borders of 
waste transfer station  

2 samples for 1 day at 
each location 
 

LEI  AEPB 

3.  Soil and 
Vegetation 

Re-vegetation, 
landscaping 

All sites Visual inspection for 
compliance with 
design 

LEI  AEPB 

4.  Wetlands Surface water: 23 
basic parameters 
as per class III of 
PRC Surface Water 
Quality Standards 
(GB 3838-2002) 
 

6-8 locations in 
wetlands 

Once upon 
completion, 3 
samples per day for 3 
consecutive days at 
each location 
 

LEI AEPB 

 Air: TSP 4 location at 4 borders Once upon 
completion, 3 
samples per day for 3 
consecutive days at 
each location 
 

LEI AEPB 

 Noise: Leq (dB(A)) 4 locations at borders 2 samples for 1 day at 
each location 
 

LEI AEPB 

C. Operation (Ambient Monitoring) 
1. Air Quality Odor, TSP, PM10, 

NOx, NO2, CO, as 
per PRC Ambient 
Air Quality 
Standards (GB 
3095-2012). 
 

All sensitive receptors 
along project roads 
(see Table 30, IEE); 1 
location within 
wetlands; 4 borders of 
waste transfer station; 
at boundary of 28 HESs 

3 samples per day for 
3 consecutive days; 
twice per year 
 

AEMS AEPB 

2. Surface Water 
Quality 

23 basic 
parameters as per 
class III of PRC 
Surface Water 
Quality Standards 
(GB 3838-2002) 
 

Duolang wetlands, 
Duolang Canal 

3 samples each time; 
twice per year 

AEMS AEPB 

4. Noise Leq (dB(A)) as per 
PRC Ambient 
Acoustic  Quality 
Standards (GB 
3096-2008). 
 

All sensitive receptors 
along project roads 
(see Table 30, IEE); 6-8 
locations within 
wetlands; 4 borders of 
waste transfer station; 
at boundary of 28 
HESs.  

2 samples each time, 
2 samples during 
daytime, 2 at night 
each time; twice per 
year 

AEMS AEPB 

5. Wetland 
Sediment 

Parameters as per 
Soil Quality 
Standards (GB 
15618-1995) 

Sedimentation zone of 
Duolang wetlands 

5 samples at the 
center of wetlands, 
before dredging 

Duolang Wetland 
Management 
Station 

AEPB 
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Item Parameters Location Time and Frequency 
Implementing 

Agency 
Supervising 

Agency 
6. Wetland 

ecosystem 
monitoring 

Types and 
numbers of birds, 
aquatic plants, 
benthos (as defined 
in biodiversity 
monitoring plan (to 
be developed 
during project 
implementation) 

Entire Duolang 
wetlands 

As defined in 
biodiversity 
monitoring plan (to be 
developed during 
project 
implementation) 

Duolang Wetland 
Management 
Station 

AEPB 

AEPB = Akesu environmental protection bureau, AEMC = Akesu environmental monitoring center, APMO = Akesu project 
management office, BOD = biochemical oxygen demand, COD = chemical oxygen demand, dB(A) = A-weighted decibel, EMG = 
environmental management group, ESC = environment supervision company, LEI = licensed environmental institute, Leq = 
equivalent continuous noise level, m = meter, NH3-N = ammonia nitrogen, OEE = onsite environmental engineer, pH = measure of 
acidity and alkalinity, PM10 = particulate matter smaller than 10 micrometers, SS = suspended solids, TN = total nitrogen, TP = total 
phosphor, TSP = total suspended particulates. 

 
Table A1.5: Environmental Monitoring Costs (104 CNY) 

Monitoring Cost Internal Monitoring External Monitoring 

Construction stage (lump sum over the 
construction period) 

6 80 

Operation stage 
(per annum cost) 

Part of utility 
operational costs 

10 

Source: EIS institute estimates. 

 
24. Quality assurance (QA) /quality control (QC) for external 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. 

 
F. EMP Implementation Costs 
 
25. The cost for environmental management and impact mitigation measures are listed 
against line items in the EMP matrix (Table A1.2). Environmental monitoring costs are also 
included in the monitoring plan (Table A1.5). These are to be included in the construction 
contracts and counterpart budgets. APMO will pay for external monitoring carried out by the 
Akesu environment monitoring station AEMS). During implementation, the cost required can be 
adjusted based on actual requirements. If there are unpredictable environmental impacts found 
during the implementation of the environmental monitoring, the Project IEE and EMP should be 
updated in a timely manner and mitigation measures will be put forward to reduce the impacts to 
acceptable levels. 
 
26. Internal monitoring costs will be borne by the contractors during construction and by the 
OEs during operation. Before implementing a monitoring plan, the APMO and EMG, supported 
by the LIC, will present a more detailed breakdown of the estimated budget. During sub-
component implementation, the budgets will be adjusted based on actual requirements. 
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27. Contractors will bear the costs for all mitigation measures during construction, which will 
be included in the tender and contract documents. The OEs will bear the costs related to 
mitigation measures during operation. The Project as a whole will bear the costs for training and 
the Loan Implementation Consultant (LIC). 
 
 
G. Consultation, Participation and Information Disclosure 
 
28. Consultation during Project Preparation. Meaningful consultation was conducted 
during project preparation. The consultation process and its outcome are described in Chapter 
VI of this IEE. Direct public participation was conducted as an ongoing element in the 
development of the sub-components. These activities were carried out by the LDIs in the 
preparation of the FSR and EIS and by the Technical Assistance (TA) Consultants following 
PRC National Environmental Impact Assessments Technical Guidelines and ADB’s Safeguard 
Policy Statement (2009). 
 
29. Future Consultation Plan. Future plans for public involvement during detailed design, 
construction and operation phases were developed during project preparation. Affected people 
will be consulted and informed through site visits and informal interviews by the APMO (through 
the EMG), with support of the LIC. Public meetings will be organized by the APMO prior to mid-
term mission to present and discuss EMP implementation progress, solicit community opinions 
and concerns, and agree on required corrective actions. The LIC will, prior to project completion 
report, organize surveys in the project affected areas to assess community satisfaction with 
project implementation, project outputs, and EMP implementation performance. The results will 
be documented in the project completion report (PCR).  
 
30. Information Disclosure. The project’s environmental information will be disclosed as 
follows: (i) the project IEE is disclosed at www.adb.org; (ii) the Chinese EIS was disclosed on 
the website of the XUAR Environment Protection Department; and (iii) the annual environment 
monitoring reports will be disclosed at www.adb.org and on the website of the AMG. 
 

Table A1.6: Consultation and Participation Plan 
Organizer Approach Frequency Subjects Participants 

Project preparation 

Domestic EIA 
Institute 

Questionnaires and 
interviews 

During field work 
for domestic EIS 

Project priority, effects, attitudes to 
the Project / components, and 
suggestions 

Residents within 
subproject areas and 
construction areas 

PPTA 
Consultant, ADB 

Site visits, and 
public consultations 

Formal 
consultations, 3 
review missions, 
informal interviews 
during site visits 

Comments and recommendations 
of affected people and 
stakeholders 

Representatives of 
affected people and 
stakeholder agencies 

APMO, PPTA 
Consultant 

Establish Grievance 
Redress Mechanism 

Ongoing Pathway for complaints from and 
resolution of environmental 
problems in construction and 
operation 

Affected persons, AP 
representatives and 
other stakeholders 

Construction 

EMG, APMO, LIC Site visits, informal 
interviews 

Regularly (during 
site inspections by 
EMG and LIC) 

Construction impacts, site safety, 
comments and suggestions 

Construction workers 
within construction 
area; and residents 
within construction 
area 



Appendix 1 

A1-28 

LIC, EMG, APMO Public meetings in 
each project city 

Once prior to 
midterm review 

EMP implementation progress, 
adjusting mitigation measures if 
necessary, construction impacts, 
comments and suggestions 

Representatives of 
residents, APs, and 
related local 
agencies 

Operation 

LIC, EMG, APMO Questionnaire 
survey 

Prior to project 
completion 

Community satisfaction with 
project implementation, project 
outputs, and EMP 
implementation performance. 

Representatives of 
residents, APs, and 
related local 
agencies 

APMO = Akesu Project Management Office, EIS = Environmental Impact Statement, LIC = Loan Implementation Consultant, OE = 
Project Operating Entity. Source: APMO, domestic EIS. 

 

 
H. Institutional Strengthening and Training 
 
31. Main institutional strengthening measures for environmental management include (i) 
the establishment of the Environment Management Group (EMG) within the APMO; (ii) the 
contracting of a loan implementation consultant (LIC), including one international and one 
national environment specialist as well as experts in wetland management, biodiversity 
monitoring, traffic safety, etc, to support EMP implementation and provide training; (iii) the 
contracting of the Akesu environment monitoring station (AEMS) for the conduct of 
environmental impact monitoring; and (iv) the procurement of construction supervision 
companies (CSCs). In addition, the following institutional strengthening measures are included: 
 
32. Capacity building. To ensure effective implementation of the EMP and project 
sustainability, a capacity building component was included in the project. The main purpose of 
the capacity building component is to enhance the capacity of the AMG, APMO and the OEs to 
implement and operate the project facilities. The scope will focus on the following areas: (1) 
living streets (pilot); (2) planning of slow-traffic system, solid waste management, wetland 
management and biodiversity protection; (3) ADB policies and procedures and all project 
management-related aspects (PPMS, procurement, financial management, contract 
management, fund withdrawal, disbursement, EMP and environmental safeguard monitoring, 
and social safeguard monitoring including RP / EMDP / GAP. Detailed capacity building tasks 
are defined in the PAM.  
 
33. Training. The LIC and other consultants hired for the Project will offer EMP and other 
trainings that is specific to their roles for the project. Major training emphases will be (i) to 
ensure that contractors are well versed in environmentally sound practices and are able to 
undertake all construction with the appropriate environmental safeguards; and (ii) to ensure that 
all staff at all levels are trained in appropriate work practices for wetland management. The 
provisional training plan is provided in Table A1.7. During the inception phase of the consulting 
service the LIC will conduct a training needs assessment (TNA) and update and refine the plan 
as needed. Funding of this training is included in the Project budget. The estimated incremental 
costs for the institutional strengthening and training are shown in Table A1.2. 
 

Table A1.7: Training Plan 
Activities Target Agencies Time Modality Location 

1. ADB Policies (ADB country 
partnership strategy, priorities, 
project cycle, safeguard policy, 
PPMS, etc.) 

APMO and OEs  Once, at the 
inception 
 

Lecture APMO 
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Activities Target Agencies Time Modality Location 
 
2. ADB Guidelines (Procurement 
Guideline, Use of Consultants 
Guideline, fund withdrawal and 
disbursement procedures, Loan 
Agreement, etc.) 

APMO, XPMO, OEs Once, at the 
inception 
 

Lecture APMO 

3. Environment Management 
during Construction (Relevant 
national laws and regulations, 
international best practices, 
project EMP, site-EMPs, GRM, 
etc.) 
 

APMO, EMG, EPB, OEs, 
contractors (including their 
on-site environmental 
engineers, OEE), and CSCs 

6 times, 1 time at 
inception, and 
semi-annually for 
new contractors 
and OEEs and 
CSCs 

Lectures and site 
visits 

APMO and 
construction sites 

4. Social Safeguards: 
Relevant national laws and 
regulations, RP, EMDP, GAP 

APMO, Resettlement Office, 
Civil Affairs and Religion 
Bureau, Women Federation 

3 times, 1 at the 
inception, and 
semiannually. 

Lecture and site-
visits 

APMO and 
resettlement 
communities 

5. Living Streets (1): 
International and domestic new 
concepts and best practices, 
project design 
 

Top decision makers of AMG 
 

One time in first 
year 

Lecture AMG 

6. Living Streets (2): 
International and domestic new 
concepts and best practice, 
project design 
 

APMO, related departments, 
DRC, FB, Planning Bureau, 
Housing and Urban-rural 
Development Bureau, Law 
Enforcement Bureau, Civil 
Affairs and Religion Bureau 
 

One time, in the 
first year 

Lecture AMG 

7. Living Streets (3): 
International and domestic new 
concepts and best practice, 
project design 

Demonstration communities 
and neighborhoods, 
representatives of the 
communities 

2 times before 
start of the project 

Lecture, 
discussion, 
consultations 

Demonstration 
communities 

8. Green and Human-Centered 
Transport System (1): 
International and national new 
concepts and best practice in 
green and human-centered 
transport system 
 

AM Party committee and 
AMG 

One time, in the 
first year. 

Lecture AMG 

9. Green and Human-Centered 
Transport System (2): 
International and national new 
concepts and best practice in 
green and human-centered 
transport system; methodologies 
for preparing green and human-
centered transport system 
master plan 
 

APMO, related departments, 
DRC, FB, Planning Bureau, 
Housing and Urban-rural 
Development Bureau, Law 
Enforcement Bureau, Civil 
Affairs and Religion Bureau, 
O&M agencies 

One time, the first 
year. 

Lecture and site 
visits 

APMO 

10. Integrated Solid Waste 
Management (1): 
International and national new 
concepts and best practices of 
integrated solid waste 

Top decision makers of AMG 
 

One time in the 
first year 
 

Lecture 
 

AMG 
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Activities Target Agencies Time Modality Location 
management, including 3R 
 
11. Integrated Solid Waste 
Management (2): International 
and national new concepts and 
best practices of solid waste 
management, including 3R, 
public education and outreach; 
ISWM case studies; preparation 
of ISWM plan and O&M plan 
 

APMO, relevant 
departments, DRC, FB, 
Planning Bureau, Housing 
and Urban-rural 
Development Bureau, Law 
Enforcement Bureau, EPB, 
Akesu Water Group 

One time in the 
first year 
 

Lecture, 
workshop and 
site visits 

APMO 

12. Integrated Solid Waste 
Management (3): Solid waste 
management case study, 
preparation of ISWM plan. 
 

Law enforcement Bureau, 
Planning Bureau, EPB, 
Akesu Water Group, Jingyu 
Sanitation Co. 

3 times in the first 
year and second 
year. 

Lecture and 
workshop 

APMO and 
project area, 

13.Wetland Management and 
Biodiversity Protection (1): 
International and national new 
concept and best practice in 
wetland management and 
project design 
 

Top decision makers of AMG One time first 
year. 

Lecture AMG 

14.Wetland Management and 
Biodiversity Protection (2): 
International and national new 
concept and best practice in 
wetland management and 
project design 
 

APMO and related 
government departments 
(DRC, FB, Planning Bureau, 
Forest Bureau, EPB, Water 
Resource Bureau) 
 

One time, first 
year 
 

Lecture and site 
visits 
 

APMO 
 

15. Wetland Management and 
Biodiversity Protection (2): 
Duolang River Wetland Park 
Management Plan, Wetland 
Biodiversity Monitoring Plan, 
Wetland water source protection, 
public education 
 

Relevant sections of 
Duolang River Wetland Park 
Management Station, Forest 
Bureau, EPB, WRB 

One time, first 
year, 

Lecture and 
workshop 

APMO 

16.Domestic Study Tour (1): 
Living streets and green and 
human-centered transport 
systems) 

XPMO, APMO, relevant 
departments: DRC, FB, 
Planning Bureau, Housing 
and Urban-Rural 
Development Bureau, 
Transport Bureau, Law 
Enforcement Bureau, road 
O&M agency  

One time, first 
year 

Study tour Beijing, 
Shanghai, 
Guangzhou, 
Shenzhen 

17. Domestic Study Tour (2): 
Wetland management and 
biodiversity protection 

XPMO, APMO, relevant 
departments: DRC, FB, 
Planning Bureau, Forest 
Bureau, EPB, WRB 

One time, second 
year 

Study tour Northeast area, 
(Sanjiang plain 
wetlands), 
Ningxia Yinchuan 
Wetland Park, 
Dongting Lake, 
Boyang Lake 

18. Domestic Study Tour (3): XPMO, APMO, relevant One time, second Study tour Sanitation Model 
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Activities Target Agencies Time Modality Location 
Solid Waste departments: DRC, FB, 

Planning Bureau, Bureau, 
Transport Bureau, Law 
Enforcement Bureau, Road 
O&M Agency, EPA 

year cities  

19. Overseas Study tour (1): 
Living streets and green and 
human-centered transport 
 

XPMO, APMO, and relevant 
AMG agencies 

One time, first 
year 

Study tour US, Canada 

20. Overseas Study Tour (2): 
Wetland management, 
biodiversity protection, and 
integrated solid waste 
management 
 

XPMO, APMO, and relevant 
AMG agencies 

One time, second 
year 

Study tour Europe Australia, 
New Zealand 

21. Workshops during ADB Loan 
Review Missions: Inception, 
implementation, completion 
workshops) 
 

APMO, AMG, related 
agencies, project operating 
agencies 

6-8 times, 
inception, mid-
term, completion, 
and annual loan 
review missions 

Workshop and 
site visits 

APMO and 
construction sites 

 
 
I. Reporting and Supervision 
 
34. Semi-annual progress reports. The EMG of the AMPO will prepare an EMP related 
section to the semi-annual project progress reports, presenting: (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); (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. 
 
35. Annual environmental monitoring report. The APMO will submit annual 
environmental monitoring and EMP progress reports in English and submit these to ADB. The 
LIC will help prepare the reports. The annual environment monitoring report should confirm the 
project’s compliance with the EMP and PRC legislated standards, identify any environment- 
related implementation issues and necessary corrective actions; and present: (i) project 
implementation status; (ii) environmental mitigation measures implemented; (iii) monitoring 
activities; (iv) monitoring data; (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); (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. APMO will send the report to the XPMO and 
ADB. The report will be disclosed on ADB’s website. 
 
36. Report of environmental acceptance monitoring and audit. No later than a month 
after completion of the construction work for each subproject, the EMG shall collect data/reports 
from all contractors and CSCs, and submit construction mitigation completion reports to the 
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APMO and AEPB. 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 subproject completions will be (i) 
prepared in accordance with the PRC Regulation on Environmental Check-and- Acceptance of 
Project Completion (State Environmental Protection Agency, 2001); (ii) reviewed for approval by 
the EPB, and (iii) finally reported to ADB by the XPMO. 
 

Table A1.8: Reporting Plan 
Reports From To Frequency  

Construction Phase    
Environmental impact 
monitoring reports 

Environmental impact monitoring 
reports 

AEMS (funded 
by APMO) 

AEPB, APMO 
and XPMO 

Quarterly 

Reports to ADB Semi-annual project progress 
reports (with section on EMP 
implementation) 

APMO XPMO, ADB Semiannually 

Environmental monitoring and EMP 
progress reports 

APMO, LIC ADB, XPMO Annually 

Operation 
Environmental impact 
monitoring report 

Environmental impact monitoring 
reports 

AEMS (funded 
by APMO) 

AEPB, APMO 
and XPMO 

Twice per year, until 
PRC is issued 

Reports to 
ADB 

Environmental monitoring and EMP 
progress reports 

APMO, LIC XPMO, ADB Yearly 
(until PCR is issued) 

 Project completion report APMO, LIC ADB Not later than 6 
months after the 
physical completion 
of the project 

ADB = Asian Development Bank, AEPB = Akesu Environment Protection Bureau, APMO = Akesu Project Management Office, 
EMC = Environmental Monitoring Center, EMG = Environmental Management Unit, LIC = Loan Implementation Consultant, 
XPMO = Xinjiang Project Management Office. 

 
 
J. Mechanisms for Feedback and Adjustment 
 
37. The EMP is a live document. The need to update and adjust the EMP will be reviewed 
when there are design changes, changes in construction methods and program, unfavorable 
environmental monitoring results or inappropriate monitoring locations, and ineffective or 
inadequate mitigation measures. Based on environmental monitoring and reporting systems in 
place, the APMO (under the supervision of XPMO and with the support of the LIC) shall assess 
whether further mitigation measures are required as corrective action, or improvement in 
environmental management practices are required. APMO will inform ADB and XPMO promptly 
on any changes to the project and needed adjustments to the EMP. The updated EMP will be 
submitted to ADB for review and approval, and will be disclosed on the project website. The 
feedback and adjustment mechanism is presented in Figure A1.1. 
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Figure A1.1: Mechanism for Feedback and Adjustment 
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Table A1.9: Project Implementation Schedule 
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Appendix 2: Environmental Due Diligence of Akesu Water Supply Plants (WSP) 

 

1. In 2012, the water supply volume for urbanized Akesu totaled 70,000 m3/d on average, 

reaching 85,000 m3/d in peak days. In 2013, the water supply volume reached an average of 

90,000 m3/d. The Akesu Water Group (AWG) provides centralized water supply to the 

urbanized areas. The total urban population is approximately 500,000, including non-registered 

residents. The percentage of population with centralized water supply in urban Akesu is 95% 

or 470,000 in total. The remaining 5% is serviced with community wells. They are located in 

urban margins with old one-floor houses that are designated for urban renewal soon. There 

are three water supply plants (WSPs) in Akesu city. Akesu no. 1 WSP (old plant), no. 2 WSP 

(new plant) and Hanikesong WSP (rural WSP). Drinking water supply for rural communities is 

the responsibility of the water resources bureau. 

 

2. Akesu no. 1 WSP is situated on the west bank of the Duolang River, to the northwest 

of the city. It became operational in 1986. The plant itself occupies a land area of 20.8 mu (or 

approximately 1.4 ha). The initial design capacity was 15,000 m3/d, and has been gradually 

expanded to 100,000 m3/d, with the maximum supply capacity of 110,000 m3/d. The water 

supply main has a design capacity of 150,000 m3/d. There are 21 water withdrawal wells, with 

a withdrawal volume of 200 ~ 360 m3/h per well. The depth of the wells is 60 ~ 80 m. The 

water is withdrawn from the wells, then transmitted to the WSP, and after treatment, is 

supplied to the central-western part and eastern part of the city. According to official 

geological-hydrological surveys, the water source area is classified as being “shallow and 
extremely abundant”.  
 

3. The no. 2 WSP is located in Yi’erma village, Yiganqi township. Its construction was 
financed by Hangzhou municipal government, Zhejiang province. Hangzhou is a twining city 

for Akesu. It occupies a land area of 65 mu (or approximately 4.3 ha). The first phase of the 

WSP is completed; it has a near-term (2015) supply capacity of 98,000 m3/d and long-term 

(2020) supply capacity of 250,000 m3/d. 

 

4. The Hanikesong WSP supplies drinking water to adjacent rural areas. It is located in 

the south of Wuka road in the southwestern part of Akesu city. It became operational in 2010, 

with a supply capacity of 3,000 m3/d. The water source is groundwater. The WSP is not yet 

incorporated into the urban water supply system. 

 

5. Supply capacity vs. demand. Akesu’s total urban water demand is the sum of water 

consumption of the urban center (i.e. the project area), the economic and technological 

development zone (ETDZ) and the Textile Industrial Park (TIP).1 The long-term water demand 

                                                
1
 Textile Industrial Park lies in the southeast of Akesu city center and the south of Akesu River; ETDZ lies in the southwest of 

Akesu city center and the south of Akesu River.  
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has been established accounting for short- and long-term development projections. According 

to Akesu Urban Master Plan (2012-2030), in the short-term, the total population will reach 

530,000 million (2020), including 0.49 million people in the city center, 16,000 in ETDZ, 20,000 

in the TIP; in long term (2030), the total urban population will reach 770,000, including 700,000 

in the old districts, 20,000 in ETDZ, and 50,000 in the TIP. The short-term demand (2020) is 

determined as 205,000 m3/d; the long-term demand is determined as 350,000 m3/d (Table 

A2.1).  

 

Table A2.1: Akesu’s Short- and Long-Term Urban Water Demand 

Design 
Horizon 

Area 
Domestic and 

Public 
(m3/d) 

Industry 
(m3/d) 

Road and 
Greening 

(m3/d) 

Leakage 
(m3/d) 

Unforeseen 
Demand 

(m3/d) 

Total 
(m3/d) 

2020 

Urban Centre 76,500 12,621.0 6,496 8,299.6 8,313.3 112,229.3 
ETDZ 2,550 31,642.5 2,996 554.6 3,019.4 40,762.5 

Textile Area 3,400 42,677.5 1,917 531.7 3,882.1 52,408.3 
Total 82,450 86,941.0 11,409 9,385.9 15,214.8 205,400.2 

2030 

Urban Centre 133,000 16,764.0 16,250 14,925.0 14,475.1 195,414.1 
ETDZ 3,800 51,574.5 6,099.5 990.0 4,997.1 67,461.1 

Textile Area 9,500 57,553.5 4,940 1,444.0 5,875.0 79,312.5 
Total 146,300 125,892 27,290 17,359.0 25,347.2 342,187.7 

Source: PPTA DFR, October 2014 

 

6. Adherence to Tarim Water Distribution Program. Water extraction rates necessary 

to sustain Akesu’s projected urban and economic development can be guarranteed: The long-

term demand (2030) of 350,000 m3/d, or some 0.125 km3/a, will account for 33% of the annual 

water quota for productive use in Akesu Prefecture (dry year scenario), as fixed in the Tarim 

Water Distribution Program (Table A2.2).  

 

Table A2.2: Tarim River Basin Water Allocation Plan for Different Inflow Predictions 

River Section and Water User Annual Runoff [m3/a] 

Upper reaches (Akesu Prefecture) 

Inflow at Aral (i.e., downstream Akesu Prefecture) 2.50 3.00 3.50 4.00 4.50 4.65 5.00 5.50 6.00 6.50 7.00 

Economic activities 0.37 0.37 0.37 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 

Environmental flow 0.72 0.93 1.15 1.32 1.54 1.60 1.76 1.97 2.19 2.40 2.62 

Runoff released to middles reaches 1.42 1.70 1.99 2.27 2.56 2.64 2.84 3.12 3.41 3.69 3.97 

Middle reaches 

Runoff at Yingbaza 1.42 1.70 1.99 2.27 2.56 2.64 2.84 3.12 3.41 3.69 3.97 

Oil exploitation 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 

Other economic activities 0.30 0.30 0.30 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 

Environmental flow 0.73 0.95 1.18 1.37 1.60 1.66 1.83 2.06 2.29 2.51 2.74 

Runoff released to lower reaches 0.27 0.33 0.38 0.43 0.49 0.51 0.54 0.60 0.65 0.71 0.76 

Lower reaches 

Water transferred from Konqi River 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 

Runoff at Qala Station 0.72 0.78 0.83 0.88 0.94 0.96 0.99 1.05 1.10 1.16 1.21 

Economic activities 0.41 0.41 0.41 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 
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Environmental flow 0.09 0.10 0.12 0.12 0.14 0.15 0.17 0.21 0.24 0.28 0.31 

Runoff released to lower reaches below Daxihaizi 0.23 0.26 0.30 0.31 0.34 0.35 0.36 0.38 0.40 0.42 0.44 

Source: Peng, H.Y., et al. (2014) Water Distribution in the Perspectives of Stakeholders and Water Users in the Tarim River 

Catchment, Xinjiang, China. Journal of Water Resource and Protection, 6(543-555).  

 

7. Water source protection zoning. In 2007, the AMG proclaimed the “Decree on 
Sanitation and Protection of Drinking Water Supply Source Areas”. AMG approved the 

designation of class I water supply source protection zone that extends 300 m from the wells 

with an area of 5.5 km2, and class I water supply source protection zone that extends between 

300 m and 1,000 m from the wells, with a total area of 9.5 km2.  

 

8. The no. 1 and no. 2 WSPs are owned and operated by the Akesu Water Group Co. Ltd. 

(AWG) which is an enterprise owned by the AMG. The AWG is responsible for drinking water 

supply, wastewater treatment and maintenance of the city’s drainage system. There are 276 

formal staffs and workers in AWG, including 25 medium management staff and 53 technical 

staff (including 2 senior engineers, 20 engineers and 31 assistant engineers). AWG’s 
organizational structure is defined in Figure A2.2 below. 

 

 

Figure A2.2: Organigram of Akesu Water Group Co., Ltd. 
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9. The PPTA consultants toured the WSPs and met with the management at the WSPs 

and in the APMO. AMG has strengthened supervision over drinking safety and the 

management of drinking water supply source areas. Water quality at the inlet and outlet of the 

WSPs is monitored with automated 24-hr system. The XUAR Department of Housing and 

Urban-Rural Development (XHURD) entrusts the Urumqi Water Quality Monitoring Station to 

conduct a comprehensive test of drinking water supply quality. In 2013, the drinking water 

samples were tested for 106 parameters in accordance with the Drinking Water Quality 

Standards (GB5749-2006, Table A2.3 and A2.4), with a pass rate of 100%. 

 

Table A2.3: Drinking Water Quality Standards (GB5749-2006) 

No. Parameter Standard  

 Routine Parameter of Drinking Water Quality  
 Microbiological parameter2  
1 Total coliform (MPN/100ml or CFU/100ml) LD 
2 Thermotoletant coliform (MPN/100ml or CFU/100ml) LD 
3 Escherichia Coli (MPN/100ml or CFU/100ml)  
4 Total plant count (CFU/ml) 100 
 Toxicological parameter  
5 Arsenic (As, mg/L) 0.01 
6 Cadmium (Cd, mg/L) 0.005 
7 Chromium Hexavalent (Cr 6+, mg/L) 0.05 
8 Lead (Pb, mg/L) 0.01 
9 Mercury (Hg, mg/L) 0.001 
10 Selenium (Se, mg/L) 0.01 
11 Cyanide (CN-, mg/L)  0.05 
12 Fluoride (mg/L) 1.0 
13 Nitrate (mg/L) 10 
14 Trichloromethane (mg/L) 0.06 
15 Carbon tetrachloride (mg/L) 0.002 
16 Bromate (when O3 is applied) (mg/L) 0.01 
17 Formaldehyde (when O3 is applied) (mg/L) 0.9 
18 Chlorite (when ClO2 is applied) (mg/L) 0.7 
19 Chlorate (when compound chlorine dioxide is applied ) (mg/L) 0.7 

 Sensory Properties and General Chemical Parameter  

20 Chromaticity (Unit of platinum cobalt color) 15 

21 Turbidity (diffusing turbidity unit) NTU 1 

22 Odor and Taste No odor, no taste 

23 Appearance  None 

24 pH 6.5≤X<8.5 

25 Aluminum (Al, mg/L)  0.2 

26 Iron (Fe, mg/L) 0.3 

27 Manganese (Mn, mg/L) 0.1 

28 Copper (Cu, mg/L) 1.0 

29 Zinc (Zn, mg/L) 1.0 

30 Chloride (Cl-, mg/L) 250 

31 Sulfate (SO4-mg/L) 250 

32 TDS (mg/L) 1000 

33 Total Hardness (CaCO3) (mg/L) 450 

34 CODMn (mg/L) 3 

                                                
2 

MPN= Most Probable Number; CFU: Colony forming unit.  
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No. Parameter Standard  

35 Volatile phenols (phenol) (mg/L) 0.002 

36 LAS (mg/L) 0.3 

 Radioactivity Parameter3  

37 Total α radioactivity  (Bq/L) 0.5 

38 Total β radioactivity (Bq/L) 1 

 Non-Routine Parameter  

 Microbial indicators  

39 Giardia cysts (count/10L) <1 

40 Cryptosporidium oocysts (count/10L) <1 

 Toxicological parameter (mg/L)  

41 Antimonium  (Sb, mg/L) 0.005 

42 Barium (Ba, mg/L 0.7 

43 Beryllium (Be, mg/L) 0.002 

44 Boron (B, mg/L) 0.5 

45 Molybdenum (Mo, mg/L) 0.07 

46 Nickel (Ni, mg/L) 0.02 

47 Silver (Ag, mg/L) 0.05 

48 Thallium (Ti, mg/L) 0.0001 

49 Cyan chloride (CN- mg/L) 0.07 

50 Chlorodibromomethane (mg/L) 0.1 

51 Bromodichloromethane (mg/L) 0.06 

52 Dichloroacetic acid  (mg/L) 0.05 

53 1,2-dichloroethane (mg/L) 0.03 

54 Dichloromethane (mg/L) 0.02 

55 THMs 1 

56 1,1,1 - trichloroethane (mg/L) 2 

57 Trichloroacetic acid (mg/L) 0.1 

58 Trichloroaldehyde (mg/L) 0.01 

59 2,4,6- trichlorophenol (mg/L) 0.2 

60 Bromoform (mg/L) 0.1 

61 Heptachlor (mg/L) 0.0004 

62 Malathion (mg/L) 0.25 

63 PCP (mg/L) 0.009 

64 HCH (total amount, mg/L) 0.005 

65 Hexachlorobenzene (mg/L) 0.001 

66 Dimethoate (mg/L) 0.08 

67 Parathion (mg/L) 0.003 

68 Bentazone (mg/L) 0.3 

69 Parathion-methyl (mg/L) 0.02 

70 Chlorothalonil (mg/L) 0.01 

71 Carbofuran (mg/L) 0.007 

72 Lindane (mg/L) 0.002 

73 Chlopyrifos (mg/L) 0.03 

74 Glyphosate (mg/L) 0.7 

75 DDVP (mg/L) 0.001 

76 Arazine (mg/L) 0.002 

77 Deltamethrin (mg/L) 0.02 

                                                
3
 Radionuclide phase analysis is conducted if radioactivity value exceeds limits, to determine if the water is drinkable. 

app:ds:lindane
app:ds:Chlopyrifos
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No. Parameter Standard  

78 2, 4 - dichlorobenzene oxygen ethanoic acid (mg/L) 0.03 

79 Dichloro-diphenyl-dichlorothane (mg/L) 0.001 

80 Ethylbenzene (mg/L) 0.3 

81 Dimethylbenzene (mg/L) 0.5 

82 1,1- dichloroethylene(mg/L) 0.03 

83 1,2- dichloroethylene(mg/L) 0.05 

84 1,2- dichlorobenzene(mg/L) 1 

85 1,4- dichlorobenzene(mg/L) 0.3 

86 Trichloroethylene(mg/L) 0.07 

87 Trichlorobenzene(mg/L) 0.02 

88 Hexachlorobutadiene(mg/L) 0.0006 

89 Acrylamide (mg/L) 0.0005 

90 Tetrachloroethylene (mg/L) 0.04 

91 Toluene (mg/L) 0.7 

92 DEHP (mg/L) 0.008 

93 ECH (mg/L) 0.0004 

94 Benzene (mg/L) 0.01 

95 Styrene (mg/L) 0.02 

96 Benzopyrene (mg/L) 0.00001 

97 Chloroethylene(mg/L) 0.005 

98 Chlorobenzene(mg/L) 0.3 

99 Microcystin-LR(mg/L) 0.001 

 Physical Properties and General Chemical parameters (mg/L)  

100 Ammonia Nitrogen(NH3-N, mg/L) 0.5 

101 Sulfide (S, mg/L) 0.02 

102 Sodium (Na, mg/L) 200 

 

Table A2.4: General Parameters and Requirements for Drinking Water Disinfectant 

No. Disinfectant 
Exposure duration with 

Water 
Limit in water 

supplied (mg/L) 
Residue in water 
supplied (mg/L) 

Residues in network end 
(mg/L) 

103 
Chlorine and free chlorine 
(mg/L) 

≥30 min 4 ≥0.3 ≥0.05 

104 
Monochloramine (total 
chlorine, mg/L) 

≥120 min 3 ≥0.5 ≥0.05 

105 Ozone (O3, mg/L) ≥12 min 0.3 - 
0.02/ ≥0.05 if chlorine is 

added 

106 
Chlorine Dioxide (ClO2, 
mg/L) 

≥30 min 0.8 ≥0.1 ≥0.02 

 

 

Figure A2.1: Sample of Akesu Drinking Water Quality Report 

app:ds:dichloro-diphenyl-dichlorothane
app:ds:chloroethylene
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10. The WSPs are well maintained, clean and tidy with good green space. They meet the 

requirements of the PRC Sanitation Standards for Enterprises of Central Drinking Water 

Supply (GB/T17218-2001). During tours, no foul odor or excessive noise were detected within 

the plants. At the plant borders, no machinery noises could be detected. According to plant 

managers, no complaints about odor or noise have been received from local residents. 

 

11. The plants are connected with the urban sewage network and therefore the sewage 

from the plants is discharged into the municipal sewers that transmit the sewage to the Akesu 

WWTP. Each plant produces about 10 kg/d of garbage, which are stored in a closed chamber 

and collected by the urban sanitation bureau and disposed in the Akesu landfill. 

 

12. In conclusion, there are no issues of concern over the water quality of the water 

sources. The produced water meets the PRC Drinking Water Quality Standard (GB5749-2006). 

There is a good monitoring and supervision system in place for quality assurance and control. 

The water supply sources are under class I and class II protection. The WSPs meet the 

national sanitation requirements. The noise and odor emissions from the plants also meet the 

applicable national standards. The operation of the plants do not cause community annoyance. 
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Appendix 3: Environmental Due Diligence of Akesu Wastewater Treatment Plant 

 

1. Situated in the southwest of the city and occupying a land area of 54 mu (3.6 ha), the 

Akesu municipal wastewater treatment plant (WWTP) has a design capacity of 60,000 m3/d for 

the first phase. The construction began 1998 and it was put into operation in 2001. The 

expanded WWTP (120,000 m3/d) came to service in 2013. It was financed by state bonds. 

Because of the good performance, the WWTP was named by the Ministry of Housing and 

Urban and Rural Development (MoHURD) as a “National Technological Demonstration for 

Urban Wastewater Treatment”. 
 

2. The treatment technology is “alternated internal cyclic system” (AICS) which is an 
improved UNITANK system. According to an independent performance review conducted in 

2004, the WWTP has the following demonstration features1: (i) low investment at CNY 699 per 

m3; (ii) low energy consumption at 0.16 kWh per m3; (iii) low staffing requirements at 20 in total; 

(iv) low operational cost at CNY 0.34 per m3, including capital construction, operation and 

maintenance. 

 

3. The WWTP is designed to meet class 1B of the PRC Standards on Pollutant Discharge 

Standards of Municipal Wastewater Treatment Plant (GB 18918-2002). Effluent quality is 

sampled and analyzed by the WWTP operator on a bi-hourly basis. The Akesu environmental 

protection bureau (AEPB) has installed an automated online monitoring system which monitors 

the effluent quality on a 24-hr, real-time basis. The PPTA environment specialists, 

accompanied by APMO officers, visited the WWTP, and inspected facilities and the effluent 

quality monitoring records. First-hand information obtained from the WWTP operator has 

shown that the WWTP has met the design requirements and the national class 1A discharge 

standards. This has been confirmed by the AEPB. A selected monitoring record is shown in 

Photo 9 (bottom of the report, ditto) and Table A3.1. Shown in Table A3.2 are the effluent 

quality monitoring results which meet the national class 1B standards. 

 

Table A3.1: Effluent Quality of the Akesu WWTP on 8 August 2014 

 
Monitored Parameter (mg/l) 

COD TP TN NH3-N SS 
Influent 476 6 24 30.1 229 
Effluent 36 0.5 3 2.0 8 

Class 1A standards 50 0.5 15 5 10 

Class 1B standards 60 1 20 8 20 

Source: WWTP operational records of 8 August 2014. 

 

 

 

                                                
1
 Cui, Zhife g, Wu Lizhi a d Ya g Kaiju . 2004. Desig  a d operatio  of the Xi jia g Akesu wastewater treat e t pla t . 

Journal of Urban Water Supply and Drainage, 30(9): 1-4. 
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Table A3.2: Effluent Quality of Akesu WWTP, 2005 

 pH 
(-) 

COD 
(mg/l) 

NH3-N 
(mg/l) 

LAS 
(mg/l) 

Color 
(-) 

SS 
(mg/l) 

Q1/2005 7.76 15.14 36.94 0.415 38 18 
Q2/2005 8.36 14.58 33.96 0.791 24 7 
Q3/2005 7.45 17.12 19.76 0.214 16 14 
Q4/2005 7.29 27.77 19.66 0.154 27 10 
Annual average 7.72 18.65 18.65 0.394 26.3 12.3 
Class A1 standards 6-9 50 5 0.5 30 10 

Class A2 standards 6-9 60 8 0.5 30 20 
Source: Qniwaer Maimaiti, et al. 2008. Impact of Akesu WWTP on the receiving water quality. Collection of Academic Articles of 
Excellence of the 2008 Annual Meeting of the Chinese Association of Environmental Science, pp. 799-802. 

 

4. Maimaiti et al (2008) conducted a study of the impact of the effluent of the Akesu 

WWTP on the water quality of the receiving water body, i.e., the Akesu River, by use of the 

Akesu River COD and NH3-N concentrations before and after the operation of the Akesu 

WWTP. The comparative analysis is shown in Table A3.3 and Table A3.4. 

 

Table A2.3: COD Concentrations between 1998-2001 and 2002-2005 in Akesu River 

Location 
1998-2001 2002-3005 

1998 1999 2000 2001 Average 2002 2003 2004 2005 Average 
Xidaqiao (mg/L) 1.19 0.89 0.61 1.02 0.93 0.35 0.61 0.71 0.91 0.70 
Alaer (mg/L) 2.43 2.34 3.05 3.88 2.92 1.10 1.19 1.71 2.02 1.55 
Increase in the 
section (mg/L) 

1.24 1.45 2.44 2.86 1.99 0.75 0.58 1.00 1.11 0.85 

Note: Xidaqiao is upstream of the WWTP, and Alaer is downstream of the WWTP; class I of the PRC National Ambient Water 
Quality Standards (GB3838-2002) is 15 mg/l for COD. 

 

Table A2.4: NH3-N Concentrations between 1998-2001 and 2002-2005 in Akesu River 

 1998-2001 2002-2005 

Low-Flow 
Season 

High-Flow 
Season 

Average-
Flow 

Season 
Annual 
Average 

Low-Flow 
Season 

High-Flow 
Season 

Average-
Flow 

Season 
Annual 
Average 

Xidaqiao (mg/L) 0.182 0.141 0.115 0.146 0.157 0.143 0.107 0.136 
Alaer (mg/L) 0.307 0.143 0.212 0.221 0.219 0.158 0.181 0.186 
Increase in the 
section (mg/L) 

0.125 0.002 0.097 0.075 0.062 0.015 0.074 0.050 

Note: Xidaqiao is upstream of the WWTP, and Alaer is downstream of the WWTP; class I, II and III of the PRC National Ambient 
Water Quality Standards (GB3838-2002) for NH3-N is 0.15 mg/l, 0.5 mg/l and 1.0 mg/l respectively; class I is for headwaters and 
national nature reserves, class II is for centralized water supply source waters under first class protection, habitats for rare aquatic 
wildlife, spawning grounds for fish species and feeding grounds for juvenile fish; and class III is for centralized water supply source 
waters under second class protection, wintering grounds and migratory routes for fish species, aquaculture and fishery, and 
swimming. 

 

5. As can be seen from Table A3.3 and Table A3.4, the difference between the average 

annual COD concentrations in the two sections upstream and downstream of the WWTP 

decreased by 1.14 mg/l, that for NH3-N decreased by 0.025 mg/l. This indicates an 

improvement of the water quality of the Akesu River as a result of the operation of the WWTP. 

The WWTP operation was able to reduce the COD discharge by a total of 6,153 t/a between 

2002 and 2005. The annual average COD concentration in Alaer between 2002 and 2005 

(1.55 mg/l) met the PRC class I ambient water quality standard (15 mg/l). The annual average 
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NH3-N in Alaer between 2002 and 2005 (1.86 mg/l) met the PRC class II ambient water quality 

standard (0.50 mg/l). 

 

6. The WWTP produces an average of 16.2 tons of sludge each day. After dewatering 

and compacting, the sludge is transported to the local landfill for disposal. 

 

7. The PPTA environment specialists also inspected the surroundings of the WWTP. The 

nearest residential buildings are more than 200-m away from the borders of the WWTP. 

Neither noise nor odor affects the local residents. Interviews with the WWTP managers and 

communication with the Akesu EPB have confirmed that there have been no complaints about 

the noise, odor and other sanitary matters of the WWTP. 

 

8. A tertiary treatment facility is now under construction, and will be on trial operation in 

August 2014. The effluent from the tertiary treatment facility will be used as cooling water of 

the Xukuang combined heat and power plant (CHP). This is expected to further reduce the 

discharge of pollutants into the Akesu River, improve the water quality, and contribute to water 

resources conservation. 

 

Photo 1: Main Gate of the WWTP 
  

 
Photo 2: View of the WWTP from South 

  

 
Photo 3: View of the WWTP from East (Right: Effluent Treatment Facility under Construction) 
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Photo 4: Bulletin Board of the WWTP Photo 5: Layout of WWTP (Including the Tertiary Treatment 

Facility) 
  

  
Photo 6: Sedimentation Pond Photo 7: Effluent Outlet 

  

  
Photo 8: Central Control Room  Photo 9: Operation Record of 8 August 2014 
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Photo 10: Tertiary Treatment Facility under Construction Photo 11: Tertiary Treatment Facility under Construction 

Figure A3.1: Photos of the Akesu WWTP (taken by PPTA environment specialists on 8 August 2014) 
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Appendix 3: Environmental Due Diligence of Akesu Wastewater Treatment Plant 

 

1. Situated in the southwest of the city and occupying a land area of 54 mu (3.6 ha), the 

Akesu municipal wastewater treatment plant (WWTP) has a design capacity of 60,000 m3/d for 

the first phase. The construction began 1998 and it was put into operation in 2001. The 

expanded WWTP (120,000 m3/d) came to service in 2013. It was financed by state bonds. 

Because of the good performance, the WWTP was named by the Ministry of Housing and 

Urban and Rural Development (MoHURD) as a “National Technological Demonstration for 

Urban Wastewater Treatment”. 
 

2. The treatment technology is “alternated internal cyclic system” (AICS) which is an 
improved UNITANK system. According to an independent performance review conducted in 

2004, the WWTP has the following demonstration features1: (i) low investment at CNY 699 per 

m3; (ii) low energy consumption at 0.16 kWh per m3; (iii) low staffing requirements at 20 in total; 

(iv) low operational cost at CNY 0.34 per m3, including capital construction, operation and 

maintenance. 

 

3. The WWTP is designed to meet class 1B of the PRC Standards on Pollutant Discharge 

Standards of Municipal Wastewater Treatment Plant (GB 18918-2002). Effluent quality is 

sampled and analyzed by the WWTP operator on a bi-hourly basis. The Akesu environmental 

protection bureau (AEPB) has installed an automated online monitoring system which monitors 

the effluent quality on a 24-hr, real-time basis. The PPTA environment specialists, 

accompanied by APMO officers, visited the WWTP, and inspected facilities and the effluent 

quality monitoring records. First-hand information obtained from the WWTP operator has 

shown that the WWTP has met the design requirements and the national class 1A discharge 

standards. This has been confirmed by the AEPB. A selected monitoring record is shown in 

Photo 9 (bottom of the report, ditto) and Table A3.1. Shown in Table A3.2 are the effluent 

quality monitoring results which meet the national class 1B standards. 

 

Table A3.1: Effluent Quality of the Akesu WWTP on 8 August 2014 

 
Monitored Parameter (mg/l) 

COD TP TN NH3-N SS 
Influent 476 6 24 30.1 229 
Effluent 36 0.5 3 2.0 8 

Class 1A standards 50 0.5 15 5 10 

Class 1B standards 60 1 20 8 20 

Source: WWTP operational records of 8 August 2014. 

 

 

 

                                                
1
 Cui, Zhife g, Wu Lizhi a d Ya g Kaiju . 2004. Desig  a d operatio  of the Xi jia g Akesu wastewater treat e t pla t . 

Journal of Urban Water Supply and Drainage, 30(9): 1-4. 
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Table A3.2: Effluent Quality of Akesu WWTP, 2005 

 pH 
(-) 

COD 
(mg/l) 

NH3-N 
(mg/l) 

LAS 
(mg/l) 

Color 
(-) 

SS 
(mg/l) 

Q1/2005 7.76 15.14 36.94 0.415 38 18 
Q2/2005 8.36 14.58 33.96 0.791 24 7 
Q3/2005 7.45 17.12 19.76 0.214 16 14 
Q4/2005 7.29 27.77 19.66 0.154 27 10 
Annual average 7.72 18.65 18.65 0.394 26.3 12.3 
Class A1 standards 6-9 50 5 0.5 30 10 

Class A2 standards 6-9 60 8 0.5 30 20 
Source: Qniwaer Maimaiti, et al. 2008. Impact of Akesu WWTP on the receiving water quality. Collection of Academic Articles of 
Excellence of the 2008 Annual Meeting of the Chinese Association of Environmental Science, pp. 799-802. 

 

4. Maimaiti et al (2008) conducted a study of the impact of the effluent of the Akesu 

WWTP on the water quality of the receiving water body, i.e., the Akesu River, by use of the 

Akesu River COD and NH3-N concentrations before and after the operation of the Akesu 

WWTP. The comparative analysis is shown in Table A3.3 and Table A3.4. 

 

Table A2.3: COD Concentrations between 1998-2001 and 2002-2005 in Akesu River 

Location 
1998-2001 2002-3005 

1998 1999 2000 2001 Average 2002 2003 2004 2005 Average 
Xidaqiao (mg/L) 1.19 0.89 0.61 1.02 0.93 0.35 0.61 0.71 0.91 0.70 
Alaer (mg/L) 2.43 2.34 3.05 3.88 2.92 1.10 1.19 1.71 2.02 1.55 
Increase in the 
section (mg/L) 

1.24 1.45 2.44 2.86 1.99 0.75 0.58 1.00 1.11 0.85 

Note: Xidaqiao is upstream of the WWTP, and Alaer is downstream of the WWTP; class I of the PRC National Ambient Water 
Quality Standards (GB3838-2002) is 15 mg/l for COD. 

 

Table A2.4: NH3-N Concentrations between 1998-2001 and 2002-2005 in Akesu River 

 1998-2001 2002-2005 

Low-Flow 
Season 

High-Flow 
Season 

Average-
Flow 

Season 
Annual 
Average 

Low-Flow 
Season 

High-Flow 
Season 

Average-
Flow 

Season 
Annual 
Average 

Xidaqiao (mg/L) 0.182 0.141 0.115 0.146 0.157 0.143 0.107 0.136 
Alaer (mg/L) 0.307 0.143 0.212 0.221 0.219 0.158 0.181 0.186 
Increase in the 
section (mg/L) 

0.125 0.002 0.097 0.075 0.062 0.015 0.074 0.050 

Note: Xidaqiao is upstream of the WWTP, and Alaer is downstream of the WWTP; class I, II and III of the PRC National Ambient 
Water Quality Standards (GB3838-2002) for NH3-N is 0.15 mg/l, 0.5 mg/l and 1.0 mg/l respectively; class I is for headwaters and 
national nature reserves, class II is for centralized water supply source waters under first class protection, habitats for rare aquatic 
wildlife, spawning grounds for fish species and feeding grounds for juvenile fish; and class III is for centralized water supply source 
waters under second class protection, wintering grounds and migratory routes for fish species, aquaculture and fishery, and 
swimming. 

 

5. As can be seen from Table A3.3 and Table A3.4, the difference between the average 

annual COD concentrations in the two sections upstream and downstream of the WWTP 

decreased by 1.14 mg/l, that for NH3-N decreased by 0.025 mg/l. This indicates an 

improvement of the water quality of the Akesu River as a result of the operation of the WWTP. 

The WWTP operation was able to reduce the COD discharge by a total of 6,153 t/a between 

2002 and 2005. The annual average COD concentration in Alaer between 2002 and 2005 

(1.55 mg/l) met the PRC class I ambient water quality standard (15 mg/l). The annual average 
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NH3-N in Alaer between 2002 and 2005 (1.86 mg/l) met the PRC class II ambient water quality 

standard (0.50 mg/l). 

 

6. The WWTP produces an average of 16.2 tons of sludge each day. After dewatering 

and compacting, the sludge is transported to the local landfill for disposal. 

 

7. The PPTA environment specialists also inspected the surroundings of the WWTP. The 

nearest residential buildings are more than 200-m away from the borders of the WWTP. 

Neither noise nor odor affects the local residents. Interviews with the WWTP managers and 

communication with the Akesu EPB have confirmed that there have been no complaints about 

the noise, odor and other sanitary matters of the WWTP. 

 

8. A tertiary treatment facility is now under construction, and will be on trial operation in 

August 2014. The effluent from the tertiary treatment facility will be used as cooling water of 

the Xukuang combined heat and power plant (CHP). This is expected to further reduce the 

discharge of pollutants into the Akesu River, improve the water quality, and contribute to water 

resources conservation. 

 

Photo 1: Main Gate of the WWTP 
  

 
Photo 2: View of the WWTP from South 

  

 
Photo 3: View of the WWTP from East (Right: Effluent Treatment Facility under Construction) 
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Photo 4: Bulletin Board of the WWTP Photo 5: Layout of WWTP (Including the Tertiary Treatment 

Facility) 
  

  
Photo 6: Sedimentation Pond Photo 7: Effluent Outlet 

  

  
Photo 8: Central Control Room  Photo 9: Operation Record of 8 August 2014 
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Photo 10: Tertiary Treatment Facility under Construction Photo 11: Tertiary Treatment Facility under Construction 

Figure A3.1: Photos of the Akesu WWTP (taken by PPTA environment specialists on 8 August 2014) 
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Appendix 4: Environmental Due Diligence of Zheneng Combined Heat and Power Plant 

 

1. Introduction 

 

1. The Zheneng combined heat and power plant (CHP) is used as a heat source for the 

central heating component of the ADB-financed Xinjiang Akesu Integrated Urban Development 

and Environmental Improvement Project. According to ADB Safeguard Statement (2009), the 

CHP classifies as a linked project, requiring a due diligence. The purpose of this report is to 

report the findings of a due d-amliligence of the CHP, as part of the consolidated IEE. The due 

diligence has assessed the compliance with PRC regulations and the requirements under ADB 

Safeguard Policy Statement (2009). 

 

2. The information for this due diligence came from following sources: 

 

a) Feasibility Study Report (FSR), dated July 2014, prepared by NW Power 

Design Institute, China Power Engineering Consulting Group; 

b) Domestic Environment Impact Statement (EIS), dated June 2012, prepared 

by Xinjiang Dingyao Engineering Consulting Co. Ltd. which holds a class A 

EIA certificate; 

c) Meetings and consultations at the CHP and APMO with the CHP managers, 

APMO officers and relevant Akesu municipal government (AMG) agencies. 

 

2. Description of the Project and Settings 

 

3. The purpose of the CHP is to supply electricity to the Akesu Textile Industrial Park (TIP) 

as well as heat to the enterprises in the TIP and Akesu urban districts. The CHP will have two 

sets of direct-air-cooling steam turbines with a total power generation capacity of 700 MW (2 x 

350 MW) and steam production capacity of 2,320 t/h (2 x 1,160 t/h). The unit coal consumption 

is 258 g/kW•h, satisfying the national standard of 305 g/kW•h.  

 

4. The Akesu Textile Industrial Park (TIP) is located east of Akesu city. It has a total 

planned area of 54.58 km2. The CHP is located in NE of the TIP. It has a distance of 12 km 

west of Akesu city, 22 km NE of Wensu county, and 16 km to the Wensu airport. The fly ash 

storage site is located to the south of the CHP. A map showing the location of the CHP in 

relation to Akesu city and air-and-noise sensitive receptors is provided in Figure A4.1. The 

internal layout of the CHP is shown in Figure A4.2. 

 



- A4.2 - 

 

Figure A4.1: Location Map of the Planned CHP 
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Figure 2: Layout of the CHP 

 

5. The status of approval is as follows (A summary of the project is provided in Table 

A4.1): 

a) 27 August 2012: XDRC issued a letter of approval for the construction of the 

2 x 350 MW CHP, document no. XFG Energy [2012] 2257 

b) 8 February 2014: National Energy Bureau issued the letter of agreement for 

the CHP to be placed in the 2014 Xinjiang thermal power development plan, 

document no. GN Power [2014] 75. 

 

6. The topography of the CHP is characterized by alluvial plains. Situated in the margins 

of the desert, the site consists of sandy soils. The site is flat. The elevation is between 1,119.4 

and 1,122.6-m. The area is 870-m x 1,250-m. The land is classified as state-owned unused 

land, reserved for industrial purposes. It meets the land use requirements. The present and 

designated land uses of the project area are provided in Figure A4.3. Surface water bodies 

include the Duoliutuan artery canal, Hongtuan canal, Duolang River and Akesu River. The 

groundwater table has a depth of 4.3 ~ 6.9 m. It is replenished by undercurrent from the 

Duolang River as well as irrigation. 
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Figure A4.3: Land Uses of Project Area 

 

Table A4.1: Project Datasheet of the Proposed CHP 

Project Owner Zhejiang SE Power Generation Stockholding Co, Ltd., Xinjiang Branch 
Project Title Zheneng Xinjiang Akesu Textile Industrial Park Thermal Power Plant (2 × 350 MW) 
Total Investment (CNY million) 2, 958.43 
Nature of Construction New 
Planned Date of Commissioning Generation set 1: May 2014; generation set 2: September 2015 
Location NE of the Akesu Textile Industrial Park, 12 km east of Akesu city, 22 km NW of Wensu 

county, 16 km to Wensu airport; Ash storage site is SE to the industrial park 
Primary Engineering Components 2 × 350 MW supercritical-direct-air-cooling turbines, and 2 × 1,160 t/h coal-fired boilers 
Auxiliary Components  
Coal supply 1.50 million t/a, 431-km rail transport from Kuche county 
Water supply Industrial water supply: treated effluent of Akesu WWTP; 

Non-industrial water supply: water supply pipeline from the industrial park 
Auxiliary turbine water cooling system 4 x 2, 000 m3 /h mechanical ventilation cooling towers 
Primary turbine cooling system Direct air mechanical ventilation cooling system 
Ash removal system 
 

Dry ash collection and removal; Ash and desulphurization gypsum will be transported by 
trucks to storage, reuse and disposal site 

Environmental protection  
Chimney height 210 m 
Chimney -internal diameter 7 m 
Flume desulphurization Lime-gypsum wet flume desulphurization technology, with removal rate greater than 95%, 

controlled SO emission concentration, 100 mg / Nm3 
Denitrification Low-nitrogen combustion technology, SCR denitrification technology with removal rate 

greater than 80%, controlled boiler NOx emission concentration less than 100 mg / m3 
Flume dust removal Double-chamber electrostatic dust removal; Together with dust removal rate of 50% from 

desulphurization system, the combined dust removal rate greater than 99.85%, the controlled 
dust emission concentration less than 30 mg / Nm3 

Wastewater treatment All wastewater will be treated and reused on site. No wastewater discharge 
Noise control Acoustic shields, mufflers, building noise-insulation, landscaping, buffer zones 
Site dust control 
 

Water spray, wind barriers; 
Compacting, water spray and buffer forests for ash storage site 

Anti-seepage for ash storage site Geo-membrane 
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3. Sensitive Receptors 

 

7. The sensitive receptors to air and noise pollution were identified in the EIS during the 

baseline studies. The EIS appropriately focused on the impact on these receptors. The 

sensitive receptors are shown in Figure A4.1. A complete list and their features are provided in 

Table A4.2. 

 

Table A4.2: List of Sensitive Receptors and Main Features 

Sensitive Receptor Location Function Population 
Environmental 

Function Designation 
Air     

Yilaike N, 4 km 

Rural 

0.07 Class 2 of air 
environmental function 
zone 
 

Daihetanglieke (E) E, 4 km 0.04 
5th group, 11th brigade SE, 5.5 km 0.06 
4th group, 11th brigade SE, 4.5 km 0.04 
Kalesa  SE, 4 km 0.01 
Kalaike  NE, 4 km 0.01 
4th group, experimental forest 
farm 

NW, 4 km 0.02 

Jianggelemaixia (downwind) SE, 4km 
Textile industrial park 

/ 
Kukeluoke (W) W, 1.7 km / 
Akesu city W, 11.2 km Mixed residential-

commercial 
 

Noise     
Surroundings / Textile industrial park / Class 3 of acoustic 

environmental function 
Water     

Duolang River SW, 10 km Agricultural water use / Groundwater Class III 
zone 

Groundwater on plant site and 
ash storage site 

/ / / Groundwater Class III 
zone 

Ecology     
Surroundings of plant site and 
ash storage site 

/ Textile industrial park / Ecological integrity 

Both sides of water transmission 
pipeline 

/ Textile industrial park, 
villages, mixed 

residential-commercial 

 
/ 

 

4. Potential Impacts in the Construction Phase and Mitigation Measures 

 

8. The EIS contained predictions of environmental impacts and proposed mitigation 

measures. They are described as follows. 

 

9. Construction Dust. Dust-generating construction activities include earth works, and 

material transport, storage and preparation. Mitigation measures will include water spray 

during dry and windy days, sealed transport vehicles for loose materials, and walled and 

enclosed material preparation workshops and storage sites. In view of the desert and semi-

desert environment and no population in the surrounding areas, the residual impacts will be 

insignificant. 
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10. Construction Noise Impact. The major earth moving equipment to be used for 

construction include bulldozers with a noise level of 78-96 dB(A), excavators (80-93 dB(A), 

material mixers (78-88 dB(A), and trucks 85-90 dB(A). According to estimates, the noise level 

will diminish to 60 dB(A) at 150 m from the construction site. In view of the fact that the project 

site is a desert and semi-desert area with no population nearby, the environmental impact is 

expected to be insignificant. 

 

11. Construction Wastewater. Construction wastewater and sewage will be collected and 

treated with septic tanks. Given the dry climate, the treated wastewater will not enter any 

surface water. The high evaporation rate will not cause seepage into groundwater. Therefore 

the impact of construction activities will be minor. 

 

12. Air Pollution. Water spraying will be applied on earth-moving sites, loose material 

storage sites and transport routes to suppress dust. Exposed earth surface will be re-

vegetated immediately after construction. Given that the site is desert and semi-desert 

environment with no population residing nearby, the air quality impact from construction 

activities will be insignificant. 

 

13. Solid Waste. The earth works will be balanced. No borrows or spoils will be needed 

outside the plant site. Equipment packaging will be collected and sold to nearest suburban 

waste recycling stations. Wastes from construction camps will be collected and transported to 

the local landfill. 

 

14. Construction Traffic. Large pieces of equipment and construction materials will be 

transported primarily via the Nanjiang railway, which is away from the city. Under 

circumstances of transporting extra-large equipment, police will be called in to direct and guide 

traffic. The coal transport and water supply routes are shown in Figure A4.4. 

 

15. EHS Training for Workers. The construction workers will be trained on EHS prior to 

being allowed in the construction site. Drivers will be trained on community safety. 
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Figure A4.4: Coal Transport Railway and Water Supply 

 

5. Potential Operational Impacts and Mitigation Measures 

 

5.1 Impact on Air Quality 

 

16. Baseline Air Quality. The wind rose of the project area is shown in Figure A4.5. Air 

quality monitoring was undertaken in March 2011 in eight sites near sensitive receptors. The 

results showed that: 

 

a) SO2: The 1-hr and daily average concentrations in the eight monitoring points 

were all within the regulatory limits. The maximum 1-hr concentration was 0.021 

mg / Nm3, which is 4.2% of the class II (0.5 mg / Nm3) of the ambient air quality 

standard (GB3095-1996). The maximum daily concentration was 0.0014 mg / 

Nm3, or 9.33% of the class II of the ambient air quality standard (0.15 mg / Nm3). 

b) NO2: The 1-hr and daily average concentrations in all eight monitoring points 

were within the regulatory limits. The maximum 1-hr concentration was 0.032 

mg / Nm3 or 13.33% of the ambient air quality standard (GB3095-1996). The 

maximum daily average concentration was 0.029 mg / Nm3 or 24.17% of the 

class II (0.12 mg / Nm3) of the ambient air quality standard (GB 3095-1996). 

c) PM10: The daily average concentrations in seven monitoring sites all violated the 

standard. The maximum daily average concentration was 0.222 mg / Nm3 or 

1.48 times the class II standard. 
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d) TSP: All monitoring sites violated the standard. The maximum daily average 

concentration was 0.462 mg / Nm3 or 1.54 times the standard. 

 

17. The causes for the PM10 and TSP violations were strong spring wind bringing up dust 

from the desert areas. 

 

 
Figure A4.5: Wind Rose of CHP Project Area. (Top left: spring; top right: summer; middle left: autumn; middle right: winter; 

bottom: whole year) 

 

18. Predicted Impact. The estimated air emissions from the CHP are provided in Table 

A4.3. The AERMOD model was used to estimate the maximum ground concentrations of SO2, 

NO2 and PM10, and the isograms are provided in Table A4.4. 
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Table A4.3: Air Emissions Estimated for the CHP 

Coal Consumption 
(104 t/a) 

Volume of Waste Gas 
(1, 010 m3 /a) 

Total Emissions (t/a) 
TSP SO NO 

142.04 1.22 197 737 1028 
 Parameter 

SO2 NO2 TSP 
Max ground concentration (mg / m3) 0.020 0.028 0.005 
Applicable standard (mg / m3) 0.5 0.24 0.45 
Ratio of concentration in standard, Pi (%) 4.07 11.84 1.21 
Radius reaching 10% of standard (m) / 3,300 / 

 

Table A4.4: Predicted Daily Pollutant Concentrations for Sensitive Receptors 

Pollutant / Sensitive 
Receptor 

Max Daily Concentration 
(mg / m3) 

% of Standard Date Coordinates 
(x, y) 

SO2     

1 0.00319 2.13 15 June -936, -143 
2 0.00310 2.07 12 July -244, 1499 
3 0.00297 1.98 25 May 448, -964 
4 0.00266 1.77 6 July 1140, -964 
5 0.00256 1.71 3 June 1140, -143 
6 0.00254 1.69 15 June -1663, -441 
7 0.00252 1.68 15 June -1628, -143 
8 0.00248 1.65 2 June 2524, -964 
9 0.00248 1.65 3 June 1832, -964 
10 0.00247 1.65 12 July 448, 1499 

NO2     
1 0.00351 4.39 15 June -936, -143 
2 0.00342 4.28 12 July -244, 1499 
3 0.00327 4.09 25 May 448, -964 
4 0.00293 3.66 6 July 1140, -964 
5 0.00282 3.53 3 June 1140, -143 
6 0.00279 3.49 15 June -1663, -441 
7 0.00278 3.48 15 June -1628, -143 
8 0.00273 3.41 3 June 2524, -964 
9 0.00273 3.41 3 June 1832, -964 
10 0.00272 3.40 12 July 448, 1499 

PM10     
1 0.00118 0.79 15 June -936, -143 
2 0.00114 0.76 12 July -244, 1499 
3 0.00109 0.73 25 May 448, -964 
4 0.00098 0.65 6 July 1140, -964 
5 0.00094 0.63 3 June 1140, -143 
6 0.00093 0.62 15 June -1663, -441 
7 0.00093 0.62 15 June -1628, -143 
8 0.00091 0.61 3 June 2524, -964 
9 0.00091 0.61 3 June 1832, -964 
10 0.00091 0.61 12 July 448, 1499 

Note: See Figure A4.1 for locations of the sensitive receptors. 

 

19. The isographs of the predicted daily maximum concentrations of the major air 

pollutants are shown in Figures A4.6, A4.7 and A4.8. Hours and annual averages were also 

predicted in the EIS. In order to save space, they are not included in this due diligence. The 

contributions to the concentrations of the major pollutants are provided in Table A4.5. 
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(Numbers in the Chart denotes sensitive Receptors) 

Figure A4.6: Isograph of Daily Concentration of SO2 

 

(Numbers in the Chart denotes sensitive Receptors) 

Figure A4.7: Isograph of Daily Concentration of NO2 

 



- A4.11 - 

 
(Numbers in the Chart denotes sensitive Receptors) 

Figure A4.8: Isograph of Daily Concentration of PM10 

 

Table A4.5: Predicted CHP Contributions to Major Pollutants in Ambient Air 

Pollutant / Sensitive Receptor Concentration (mg / m3) % of Standard Date 
SO2    

Yilaike 0.00106 0.71 12 July 
Kalaike 0.00070 0.47 10 Feb 
Daihetanglieke 0.00092 0.61 11 Feb 
4th Group, 11th Brigade 0.00152 1.01 27 May 
5th Group, 11th Brigade 0.00136 0.91 27 May 
Kalesa 0.00162 1.08 27 May 
Jianggelemailai 0.00136 0.91 17 Nov 
Kumuleke 0.00254 1.69 15 June 
4th group, experimental forest farm 0.00089 0.59 19 Nov 
Akesu city 0.00044 0.29 10 Nov 

NO2    
Yilaike 0.00117 1.46 12 July 
Kalaike 0.00077 0.96 10 Feb 
Daihetanglieke 0.00101 1.26 11 Feb 
4th Group, 11th Brigade 0.00168 2.10 27 May 
5th Group, 11th Brigade 0.00150 1.88 27 May 
Kalesa 0.00179 2.24 27 May 
Jianggelemailai 0.0015 1.88 17 Nov 
Kumuleke 0.00279 3.49 15 June 
4th group, experimental forest farm 0.00098 1.23 19 Nov 
Akesu city 0.00048 0.60 10 Nov 

PM10    
Yilaike 0.00038 0.25 12 July 
Kalaike 0.00026 0.17 10 Feb 
Daihetanglieke 0.00033 0.22 11 Feb 
4th Group, 11th Brigade 0.00056 0.37 27 May 
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5th Group, 11th Brigade 0.00050 0.33 27 May 
Kalesa 0.00060 0.40 27 May 
Jianggelemailai 0.00049 0.33 17 Nov 
Kumuleke 0.00093 0.62 15 June 
4th group, experimental forest farm 0.00033 0.22 19 Nov 
Akesu city 0.00016 0.11 10 Nov 

 

20. As can be seen from the table, the maximum daily concentrations of SO2, NO2 and 

PM10 occur in Kumuleke, at 0.00254 mg/Nm3, 0.00279 mg/Nm3 and 0.00093 mg/Nm3, which 

account for 1.69%, 3.49% and 0.62% of the Class II of the PRC Ambient Air Quality Standard 

(GB 3096-2012). The impact of the CHP on the air quality of the sensitive receptors is judged 

to be minor. 

 

21. The cumulative impacts, taking into account the baseline, CHP emissions and reduced 

emissions from the closure of 55 small coal-fired boilers by central heating, are included in 

Table A4.6. 

 

Table A4.6: Cumulative Air Quality Impact of the CHP 

Receptor 

Baseline 
(mg / Nm3) 

CHP Contribution 
(mg / Nm3) 

Minus Contribution  
from Replaced Pollution 

Source (mg / Nm3) 
Cumulative 
(mg / Nm3) 

% in  
Standard 

% Increase 
over Baseline 

A B C A+B-C /  
SO2       

Yilaike 0.008 0.00106 0.00017 0.00889 5.93 11.13 
Daihetanglieke  0.008 0.00092 0.00013 0.00879 5.86 9.88 
5th Group, 11th Brigade  0.009 0.00136 0.00028 0.01008 6.72 12.00 
Jianggelemailai  0.014 0.00136 0.00048 0.01488 9.92 6.29 
Kumuluoke  0.008 0.00254 0.00026 0.01028 6.85 28.50 
Akesu city 0.010 0.00044 0.00005 0.01039 6.93 3.90 

NO2       
Yilaike 0.026 0.00117 0.00019 0.02698 33.73 3.77 
Daihetanglieke  0.029 0.00101 0.00014 0.02987 37.34 3.00 
5th Group, 11th Brigade  0.021 0.00150 0.00031 0.02219 27.74 5.67 
Jianggelemailai  0.024 0.00150 0.00052 0.02498 31.23 4.08 
Kumuluoke  0.020 0.00279 0.00029 0.0225 28.13 12.50 
Akesu city 0.019 0.00048 0.00005 0.01943 24.29 2.26 

PM10       
Yilaike 0.154 0.00038 0.00006 0.15432 102.88 0.21 
Daihetanglieke  0.180 0.00033 0.00005 0.18028 120.19 0.16 
5th Group, 11th Brigade  0.195 0.00050 0.00010 0.1954 130.27 0.21 
Jianggelemailai  0.194 0.00049 0.00017 0.19432 129.55 0.16 
Kumuluoke  0.221 0.00093 0.00010 0.22183 147.89 0.38 
Akesu city 0.222 0.00016 0.00002 0.22214 148.09 0.06 

 

22. As can be seen from the table, the CHP helps reduce the PM10 concentrations for the 

six sensitive receptors. But the cumulative concentrations would still violate the standard by a 

large margin. The concentrations would be in Akesu city at 148 % of the standard, Kumuluoke 

at 147.9%, 5th group of 11th Brigade at 130.2%, Jianggelemailai at 129.6%, Daihetanglieke at 

120.2% and Yilaike at 102.9%, because of the already high baseline concentrations. The high 

baselines are caused by the desert environment. Akesu city has plans in place to increase the 

percentage of central heating from the present 30% to 90% over the next few years and speed 

up reforestation. 
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5.2 Operational Noise Impact 

 

23. Baseline Noise Levels. The baseline noise levels at the borders of the proposed CHP 

site were measured. As presented in Table A4.7, the baseline noise levels meets the PRC 

Noise Standard for Borderlines of Industrial Enterprises (GB12348-2008). 

 

Table A4.7: Baseline Noise Levels at CHP Boundaries 

 Leq dB(A) Standard dB(A) 

Day Night Day Night 

1# East border 38.6 37.8 

65 55 
2# South border 38.8 38.5 
3# West border 39.7 39.1 
4# North 38 37.7 

 

24. Predicted Noise Levels for Operational Phase. A list of noise generating equipment 

and apparatus for the CHP is provided in Table A4.8. 

 

Table A4.8: Noise-Generating Equipment and Apparatus in CHP 

 Machinery (Set) Leq dB(A) Location 
Turbines 2 90 Main building 
Generator 2 90 Main building 
Electric water pump 6 90 Main building 
Medium-speed coal grinder 10 90 Coal grinder workshop 
Air compressor 4 90 Air compressor workshop 
Boiler 2 85 Boilers room 
Air cooling machine 60 80 Height 32 m, outdoor 
Startup boiler 1 90 Startup boiler room 
Boiler ventilation 2 140 Outdoor 
Condensation water pump 6 90 Indoor 
Primary transformer 2 70 Outdoor voltage booster station 
Pulp pump 2 90 Indoor 
Oxidatin air blowers 6 90 Indoor 
Coal crusher 2 90 Indoor 
Emergency pulp pump 2 90 Indoor 
Ventilation cooling tower  80 Outdoor 

 

25. Predicted Noise Levels for Operational Phase. The predictions of noise levels were 

undertaken by the use of methodologies mandated by the PRC EIA Technical Guideline – 

Acoustic Environment (HJ/T2.4-2009). The results indicate that the predicted day-time noise 

levels at the four borders meet Class III of the PRC Noise Standard for Borderlines of Industrial 

Enterprises (GB12348-2008) and Class III (65 dB(A)) the PRC Acoustic Environmental Quality 

Standard (GB3096-2008), but the predicted night-time levels at the south, west and north 

borders cannot meet the Class III standard (55 dB(A)), violating the standard by 8.2 dB(A), 5 

dB(A) and 3.5 dB(A). The radius of violation is 160 m, 105 m and 100 m respectively. However, 

the surroundings are desert areas with no population, and therefore the impact is insignificant. 
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5.3 Impact on Water Quality 

 

26. Baseline Ambient Water Quality. Baseline water quality monitoring was undertaken 

in March 2011. The Duolang River was monitored for surface water quality, for 15 mandatory 

parameters (pH, DO, Cr+6, permanganate index, COD, BOD, NH3-N, oils, volatile phenol, 

cyanide, chloride, arsenic, Cd, Pb lead and Hg). Two sites near the CHP were monitored for 

groundwater quality for 16 mandatory parameters (pH, hardness, TDS, Cr+6, sulphate, nitrate, 

nitrite, NH3-N, fluoride, chloride, volatile phenol, cyanide, arsenic, Cd, Pb and Hg). All 

monitored parameters met the regulatory limits. 

 

27. Operational Impact on Water Environment. The production of wastewater from the 

CHP is provided in Table A4.9. The industrial wastewater will be reused for desulphurization 

process. Non-industrial wastewater is estimated at 10 m3 /h. It will be treated on-site with A2/O 

technology. The treatment equipment is buried underground. Effluent will be used for 

landscaping and spray of on-site coal storage. Therefore the residual impact of the CHP on the 

water environment is insignificant. 

 

Table A4.9: CHP Wastewater Production 
 Discharge 

(m3 / h) 
Pollutants Style Destination 

Summer Winter 
Recycling wastewater 44 27 Salt Continuous Reuse for desulphurization process 
Acid-alkaline 
wastewater 

4.5 pH, SS, Fe Continuous Transmitted to recycling water pond for coal pile spray 
and desulphurization 

Reverse osmosis 
process water 

16.5 pH, salt Continuous Transmitted to recycling water pond for coal pile spray 
and desulphurization 

Desulphurization 
wastewater 

6 SS, salt Intermittent Spray for fly ash, floor cleansing 

Sewage 14 SS, COD, BOD Intermittent Treated and used for landscaping in summer and spray 
for coal transport 

Coal-containing 
wastewater 

7 SS, oils, salt Continuous Reused for fly ash storage spray and floor cleansing 
 

Regular wastewater 4 4 pH, SS, COD, BOD Continuous Transmitted to recycling water pond for reuse 

 

5.4 Solid Waste 

 

28. The CHP will produce 151, 000 t/a of ash, 7, 000 t/a of pebble coal, and 47, 000 t/a of 

spent gypsum. The ash storage site (Figure A4.9) has a total area of 7.49 ha, with the ash 

piling area being 4.42 ha. The total height of ash piling is 2.5 m underground and 5 m above 

ground. The total storage capacity of 283,000 m3 can store up to the 6 months’ ash production. 
The ash storage site has no population within a 5-km radius. Nor is there any water supply 

source nearby. 
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Figure A4.9: Layout of the Ash Storage Site 

 

29. Mitigation measures for the ash storage site are as follows: 

 

a) Special enclosed vehicles will be used to transport ash from CHP to the storage 

site; 

b) Geo-membrane will be used to prevent seepage into groundwater; 

c) A 15-m-wide forest belt will be planted around the site; 

d) Water will be sprayed during ash downloading and reloading and when it is dry 

and there is strong wind; 

e) Ash piles will be covered; 

f) Two groundwater monitoring wells will be set up at the downstream borders. 

 

30. An agreement has been signed with Xinjiang Tianda Environmental Protection Co. Ltd. 

to use the solid waste to manufacture building materials at the factory in Akesu West Industrial 

Park. The factory has a production capacity of 400,000 m3/a of air-filled concrete-mixed bricks. 

The first phase of the factory with a production capacity of 200,000 m3/a of bricks is operational. 

 

31. Therefore the residual environmental impact is insignificant. 

 

5.5 Ecological Impact 

 

32. The CHP and ash storage site are desert or semi-desert in nature. The ecological 

survey conducted in the framework of the EIS did not reveal any protected species. A 20-m 
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forest buffer will be established for the CHP. A 15-m forest buffer will be established for the 

ash storage site. The CHP and ash storage site will be vegetated, with a vegetation cover rate 

of 15%. The residual ecological impact will be insignificant. 

 

5.6 Cultural Relics and Heritage 

 

33. The project area is classified as industrial land use. Surveys did not reveal any 

protected cultural or historical sites. When cultural or historical relics are discovered during 

construction, all construction activities will be suspended. The Akesu cultural and historical 

relics bureau will be immediately notified for verification and further action in accordance with 

PRC Cultural and Historical Relics Protection Law (1982, amended 1991). 

 

6. Analysis of Alternatives 

 

34. The EIS contained comprehensive analysis of alternative sites, technologies, and 

designs. For illustrative purposes, the analysis of alternative sites is shown in Table A4.10. 

 

Table A4.10: Analysis of Alternative CHP Sites 

Factor Alternative Site 1 (selected site) Alternative Site 2 
Location NE of the industrial park, 12 km west of Akesu city, 22 km 

NE of Wensu county, 16 km to Wensu airport 
 

SE of the industrial park, 11 km west of Akesu city, 21 km 
NW of Wensu county, 17 km to Wensu airport, 3 km to 
Kalasha village 

Site conditions Flat with sandy soil Flat with sandy soil 
Land use 
classification 

State-owned unused land, designated industrial use State-owned unused land, designated industrial use 
 

Resettlement No No 
Power transmission 
 

Two lines of 220 kV, 3 km to Akesu 220 kV transformation 
station 

Two lines of 220 kV, 2 km to Akesu 220 kV 
transformation station 

Fuel transport Rail, 431 km from Ehuobulake coal mine Rail, 431 km from Ehuobulake coal mine 
Cooling system and 
water supply 
 

Air cooling for primary turbines, mechanical ventilation 
cooling for auxiliary turbines, one recycled water pump, 
water supply from treated effluent of Akesu WWTP 

Air cooling for primary turbines, mechanical ventilation 
cooling for auxiliary turbines, one recycled water pump, 
water supply from treated effluent of Akesu WWTP 

Ash storage site SE of CHP SW of CHP 
Entry road to CHP 400 m 400 m 
Transportation of 
large equipment 

From Nanjiang to Akesu via rail, Akesu to CHP site via 
highway (10 km) 

 

Space for future 
expansion 

Good  Good 

Construction 
conditions 

Good with open space, easy access to water supply and 
power supply 

Good with open space, easy access to water supply and 
power supply 

Earth works 
 

Elevation of 1,120.9 m, balanced spoil and borrow 
(volume of spoil at 238,000 m3, volume of borrow at 
240,000 m3) 

Elevation of 1,114.0 m, balanced spoil and borrow 
(volume of spoil at 476,000 m3, volume of borrow at 
478,000 m3) 

Environment 
 

No occupation of farmland or forested land, no 
resettlement, flat with good air dispersion conditions, long 
distance from populated areas 

No occupation of farmland or forested land, no 
resettlement, flat with good air dispersion conditions, long 
distance from populated areas 
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7. Information Disclosure and Public Consultations 

 

35. Project information was disclosed in local newspaper and in local communities. The 

advertisement and notices are shown below. A total of 100 questionnaires were distributed in 

the project area, with 58 valid returns. The survey results are summarized in Table A4.11 

 

Figure A4.10: Public Disclosure in Akesu Daily 

 
Figure A4.11: Community Poster 

 
Figure A4.12: Face-to-Face Interviews with Local Residents 
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Table A4.11: Summary of Questionnaire Survey Results 

Questions Responses 
1. Knowledge of CHP A. Yes (90%); B. No (10%) 
2. Support the project A. Yes (94%); B. No (0%); C. Don’t care (3%) 

D. Conditional support (3%) 
3. Project impact on local economy A. Positive (86%); B. No impact (14%); C. Negative impact (0%) 
4. Project impact on living conditions A. Positive (95%); B. No impact (5%); C. Negative (0%) 
5. Construction impact on local living (noise, traffic, 
etc.) 

A. No impact (33%); B. Some impact but acceptable (67%); 
C. Not acceptable (0%) 

6. Construction impact on local environment A. Air pollution (21%); B. Noise (55%); C. Water pollution (10%); 
D. Solid waste (3%); E. Ecology (8%); F. Other (2%) 

7. Major operational impact A. Noise (57%); B. Wastewater (2%); C. Air (22%); 
D. Natural resources (19%) 

8. Overall impact on the region A. Positive (91%); B. Negative (0%);  C. Not sure (9%) 

 

36. The public environmental concerns concentrated on construction air and noise impacts 

and operational air, noise and natural resource impacts. Mitigation measures for these 

concerns are incorporated into the project design. 

 

37. The public information disclosure and consultations for the purpose of the EIS were 

adequate. But the EIS does not contain public consultations for the construction period and 

operational phase. It is recommended that a public consultation program be developed to 

solicit public concerns during construction and for the first two years of operation. The 

consultations should be undertaken at least semiannually. Public comments and suggestions 

shall be used to update the mitigation measures. Moreover, there is a lack of public complaint 

redress mechanism for project construction and operation. It is recommended that such a 

mechanism be developed. 

 

8. Special Environmental Features and Benefits 

 

a) Use of double-camber electrostatic dust precipitators with a dust removal rate 

greater than 99.7%; 

b) Use of lime-gypsum wet scrubbers with a sulphur removal rate greater than 

95%, plus dust removal of 50%; 

c) Use of low-nitrogen combustion + SCR technology with a nitrogen removal rate 

greater than 80%; 

d) Installation of automated 24-hr flume monitoring system to monitor the 

operation of air emission abatement system; 

e) Use of energy-saving transformers that will reduce power loss by 10%-20%; 

f) Use of energy-efficient lighting that can save energy by 30%; 

g) Use of air-cooling turbines which save water by 70%; 

h) Use of treated effluent from the Akesu WWTP; 

i) All wastewater will be recycled and reused, with no wastewater discharge into 

the environment; 

j) Reuse of ash and spent gypsum to manufacture bricks; 
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k) Replacement of low-efficiency, high-polluting coal-fired small boilers, resulting in 

reduced air emissions. 

 

38. The heat production of the CHP will replace 55 coal-fired small boilers with a total 

capacity of 272 t/h. 28 out of the 55 coal-fired boilers are located within the ADB-financed 

district heating network coverage area. The reduced emissions are as follows: 

 

Table A4.12: Reduced Emissions from Closed 55 Small Coal-Fired Boilers 

Pollutant CHP Emission (t/d) 

Reduced Emission from Closed 

Small Boilers (t/a) Net Emission (t/d) 

SO2 737 492 245 

NO2 1,028 795 233 

TSP 197 753 (556) 

 

39. According to ambient quality monitoring results, the area still has assimilative capacity 

for SO2 and NO2. But for TSP, the larger Akesu area is in violation of the applicable standard 

by 50% for some districts, especially for urban Akesu. Although the CHP will emit more TSP 

into the air, the replaced 55 coal-fired boilers will lead to reduced emission of TSP by 556 t/a 

on a net basis. Therefore the project will contribute to improved air quality in terms of TSP. 

 

9. Environmental Protection Investment 

 

40. The environmental protection investment on desulphurization, denitrification, dust 

removal, wastewater treatment and ecological restoration totals CNY 269.79 million, 

accounting for 9.1% of total engineering cost. 

 

Table A4.13: Environmental Protection Investment 
 

 Measure Cost (CNY million) 
1 Desulphurization 72.80 
2 Denitrification 65.10 
3 Wastewater treatment 27.84 
4 Chimney 24.37 
5 Dust removal 45.79 
6 Ash and spent gypsum recycle 29.72 
7 Ecological restoration 1.07 
8 EHS monitoring 0.60 
9 EIA 1.70 

10 Project completion environmental audit 0.80 
 Total 269.79 

 Total CHP Engineering Cost 2,958.43 
 % of Environmental Investment in Engineering Cost 9.1% 
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10. Environmental Monitoring Plan 

 

41. An environmental monitoring plan was defined in the EIS. It is summarized in Table 

A4.14. The environmental monitoring plan is generally appropriate. But the ambient air 

monitoring is inadequate. It is recommended to monitor the air quality for the sensitive 

receptors on a quarterly basis for the construction period and for first two years of operation, 

and semiannually thereafter. The monitoring parameters should be selected in accordance 

with the applicable PRC guidelines. 

 

Table A4.14: Environmental Monitoring Plan 

 Parameter Sampling Location Frequency 
Emission Monitoring    

Air emission SO2, NOX, TSP, temperature, pressure, flow rate, 
volume 

Emission outlet  Automated 24-hr; 
 
Random check by 
Akesu EPB 
 

Industrial wastewater Flow rate, pH, COD, SS, sulphate, oils, fluoride, NH3-N, 
volatile phenol, temperature  
 

Discharge outlets Flow rate and COD 
continuous monitoring; 
monthly for others 

Alkaline-acid wastewater 
Sewage 
Ash and spent gypsum SO3, CaO Ash discharge outlet When supply of coal 

changes 
Noise Leq Plant borders Semiannual 

Ambient Monitoring    
Air TSP Downwind and upwind 

of ash storage site 
Once a year 

Groundwater pH, Ca2, hardness, SO2-, fluoride,  
Cr6+, Cd, Pb, Hg, As, Zn, Ni, Cu 

Control wells for ash 
storage site 

Once a year 

 

11. Conclusion and Recommendations 

 

42. The due diligence has assessed the compliance of the domestic EIS with PRC 

regulations and ADB safeguard requirement. It is concluded that: (i) the domestic EIS has met 

the PRC regulatory requirements; and (ii) the domestic EIS generally meets the ADB 

safeguards but with some deficiencies. The major deficiencies have been noted in the analysis 

above, and are summarized as follows.  

 

43. Public Consultations. The EIS does not contain public consultations for the 

construction period and operational phase. It is recommended that a public consultation 

program be developed to solicit public concerns during construction and for the first two years 

of operation. Public consultations should be undertaken at least semiannually. Public 

comments and suggestions shall be used to update the mitigation measures. 

 

44. Grievance Redress. There is a lack of public grievance redress mechanism for project 

construction and operation. It is recommended that such a mechanism be developed. 
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45. Environmental Monitoring. The ambient air monitoring plan is inadequate. It is 

recommended to monitor air quality for the sensitive receptors on a quarterly basis for the 

construction period and for first two years of operation, and semiannually thereafter. The 

monitoring parameters should be selected in accordance with the applicable PRC guidelines. 
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ENVIRONMENTAL MANAGEMENT PLAN 
 
A. Objectives 
 
1. This Environmental Management Plan (EMP) is developed for the Xinjiang Akesu 
Integrated Urban Development and Environmental Improvement Project (the Project) and 
defines all potential impacts of the Project components and the mitigation and protection 
measures with the objective of avoiding or reducing these impacts to acceptable levels. The 
EMP also defines the institutional arrangements and mechanisms, the roles and responsibilities 
of different institutions, procedures and budgets for implementation of the EMP. The EMP seeks 
to ensure continuously improving environmental protection activities during preconstruction, 
construction, and operation in order to prevent, reduce, or mitigate adverse impacts and risks. 
The EMP draws on the findings of the project IEE, the domestic EIS report, PPTA and ADB 
review mission discussions and agreements with the relevant government agencies. 
 
2. Relevant parts of the EMP will be incorporated into the construction, operation, and 
management of each sub-component. Environmental monitoring will be carried out and the 
results will be used to evaluate the extent and severity of actual environmental impacts against 
the predicted impacts and the performance of the environmental protection measures or 
compliance with related rules and regulations. 
 
B. EMP Implementation Responsibilities 
 
1. Responsibilities of Local Authorities 
 
3. The Project Administration Manual (PAM) provides the institutional organization for the 
Project illustrated in Table A1.1 below. In this table, the responsibilities related primarily to the 
environmental management of the Project are listed. The project implementation schedule is 
presented in Table A1.9 at the end of the EMP. 
 

Table A1.1: Institutional Responsibilities for Environmental Management 
Project implementation organizations Environmental Management Roles and  Responsibilities 

Executing Agency (EA) – Xinjiang Uygur 
Autonomous Region Government 
(XUARG) 

Overall responsibility for project execution in accordance with the provisions 
of the loan and project agreements. 

Xinjiang Project Leading Group (XPLG) 
 Vice Governor of XUARG 
 Vice Secretary General of 
 XUARG 
 Director of Xinjiang Housing & Urban-Rural 

Development Department 
 Deputy Directors of Xinjiang DRC, Finance 

Department, Environmental Protection 
Department, Land Resources Department and 
Tourism Department 

Established by XUARG to ensure its obligations are discharged in an effective 
manner. 
 
Strategic level sign-off of the project structure and implementation arrangements. 
 
Provision of policy guidance and strategic direction needed during the 
preparation and implementation phases, and the resolution of major issues that 
cannot be addressed at city level. 

Xinjiang Project 
Management Office (XPMO) 
 Xinjiang Finance Department, 
 Development and Reform 
 Commission, 
 Housing and Urban-Rural Development 

Department 

The executive office of the XPLG with the Director of the XPMO also being the 
Deputy Chairman of the XPLG. 
 
Supervision and overall management and coordination to ensure smooth 
implementation of the Project. Communication channel between ADB and 
XUARG on all project matters. 
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Akesu Project Leading Group 
 Vice Mayor (as Chair) 
 High level representation of DRC, Finance, 

HURB Environmental, and Land Resources 
Bureaus 

 Other key stakeholders 

Oversee project implementation at the city level and resolving major 
issues that arise 
 

Akesu Project Management 
Office (APMO) 
 
APMO includes permanent representation from 
the DRC, FB, HURB, Forest Bureau, Law 
Enforcement Bureau, with other specialist staff 
seconded on an “as needed” basis 

Day to day guidance and support to the preparation and implementation of the 
subprojects: 
 

 Establish environment management units (EMG); 

 Recruitment of loan implementation environmental consultant (LIC) to assist in 
supervision, tracking and reporting on EMP implementation of all subprojects; 

 Recruitment and management of construction supervision companies (CSC) and 
environmental management companies (EMC) required for subproject 
implementation in accordance with People’s Republic of China (PRC) procedures 
and regulations; 

 Recruitment and management of external environmental monitoring and 
resettlement monitoring agencies; 

 Engage and supervise the technical engineering design institutes; 

 Establishment of environmental monitoring arrangements as needed to ensure 
compliance with the EMP and domestic EIS report (such arrangements to meet 
the specific requirements of the city environmental protection bureau). 

 With the assistance of Design Institutes, incorporation of EMP provisions into 
bidding documents for construction contracts; and briefing of contractors of 
specific EMP requirements in advance of works commencing. 

 Tracking of the EMP implementation and annual reporting to the XPMO and ADB; 

 Establishment of a Grievance Redress Mechanism (GRM); 

 Organization of local capacity building and training programs (with support from 
the LIC). 

Environmental Management Group (EMG): 
Full-time staff and secondment from AEPB 
 

Ensuring successful implementation of the relevant subproject 
Components: 
 

 updating the EMP after detailed design and ensuring its effective implementation;  

 arranging field visits to contractors prior to their site specific EMP preparation; 

 reviewing and approving site-EMPs developed by contractors, supervising their 
environmental activities and compliance with the site-EMP;  

 recruiting and supervising the environmental management companies (ESC)  an 
the Akesu environmental monitoring station (EMS) responsible for inspecting, 
monitoring, and evaluating implementation of mitigation measures;  

 establishing the grievance redress mechanism and handling public complaints 
(one member of the EMG will be Grievance Redress Officer, GRO);  

 coordinating with other municipal agencies and ADB on all relevant environmental 
matters; 

 implementing training programs for contractors; 

 conducting regular site visits and undertake inspections of the compliance of the 
contractors with the environmental management provisions in the contracts; 

 Preparing annual environment monitoring reports to XPMO and ADB. 
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Project Operating Agencies: 
 Municipal Infrastructure O&M Division, 

Housing and Urban-Rural Development 
Bureau (roads) 

 Landscaping Management Division, Housing 
and Urban-Rural Development Bureau (public 
and street parks) 

 Akesu Water Supply and Drainage Co., 
Akesu Water Group (water supply pipes and 
sewers) 

 Akesu Yangguang Heating Co., Akesu Water 
Group (central heating pipes and exchange 
stations) 

 Urban Sanitation Division, Law Enforcement 
Bureau (solid waste management) 

 Forest Bureau (Duolang River Wetland Park 
Management Station; Urban Landscaping 
Division) 
 

Ensuring successful ongoing operation and maintenance of the relevant 
subproject facilities and the provision of related public utility services: 
 
 Implement wetland monitoring plan during project construction; 

 Commissioning of the constructed facilities; 

 Act as a local entry point for the Project GRM and deal with/refer complaints to the 
GRO; 

 O&M of completed facilities, including environmental management, monitoring 
and reporting responsibilities; 

 Participation in training and capacity building programs. 

Source: Draft PAM. 

 
4. Executing Agency. XUARG will assume the role of project executing agency (EA). 
XUARG was previously the designated EA for the ADB-financed Xinjiang Municipal 
Infrastructure & Environment Improvement Project, Xinjiang Urban Transport & Environment 
Improvement Project, and is also currently overseeing the implementation of the Xinjiang Altay 
Urban Infrastructure and Environment Improvement Project and Xinjiang Integrated Urban 
Development Project. A Xinjiang Project Leading Group (XPLG) and Xinjiang project 
management office (XPMO) were formally established by XUARG in 2006 and have now been 
assigned the role of overseeing the preparation and implementation of the Project. A Vice 
Governor of XUARG leads the XPLG. The XPLG members include high level officials from the 
Xinjiang Finance Bureau, Development and Reform Commission, Housing and Urban-Rural 
Development Bureau. 
 
5. XUAR PMO. XPMO is an administrative office under the day to day leadership of the 
XUAR Housing and Urban-Rural Development Department (XHURD) that has successfully 
implemented several past ADB projects. XPMO therefore has the capacity and experience to 
provide guidance and support to APMO, and will play an important oversight role throughout the 
project implementation.  
 
6. Implementing Agency. All project components are located within the jurisdiction of 
Akesu city and the Akesu Municipal Government (AMG) will undertake the role of implementing 
agency (IA). The AMG has set up the APLG and city-level Project Management Office (the 
APMO, see below). The APLG has the accountability to ADB and XUARG for compliance with 
environmental and social safeguards. 
 
7. Akesu Project Management Office (APMO). APMO will undertake detailed project 
coordination and will engage and supervise the technical engineering design institutes. The 
APMO has 16 full-time and part-time staff drawing its membership from the DRC, Finance 
Bureau, Housing and Urban-Rural Development Bureau, Law Enforcement Bureau, Forest 
Bureau, Land Resources Bureau, Water Resources Bureau, Environmental Protection Bureau, 
Audit Bureau and Disciplinary Supervision Bureau. With respect to environmental management, 
the APMO will ensure the full compliance with the safeguards requirements. The APMO will 
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contract construction supervision companies (CSCs), environmental supervision companies 
(ESCs), the Akesu Environmental Monitoring Station (AEMS) and loan implementation 
consultant (LIC). The AEMS will conduct environmental impact monitoring during construction 
and operation and assess project compliance with the PRC’s environmental standards and 
regulations. With support from the LIC, the APMO will prepare and submit annual environment 
monitoring reports to ADB and XPMO annually for review, approval and disclosure. APMO will 
also establish the city-level Grievance Redress Mechanisms (GRM) with a dedicated Grievance 
Redress Officer (GRO). 
 
8. Environmental Management Group (EMG). The environmental management unit 
(EMG) within the APMO, with two staff members, will coordinate and supervise the 
implementation of the EMP. More specifically, the EMG will take charge of (i) coordinating the 
implementation of the EMP and developing implementation details, including reviewing and 
approving site-EMPs developed by contractors; (ii) supervising the implementation of mitigation 
measures during construction; (iii) coordinating construction supervision companies (CSCs) and 
environmental supervision companies (ESCs); (iv) incorporating environmental management, 
monitoring, and mitigation measures into the construction and operation management plans; (v) 
reporting on the EMP performance to the APMO; and (vi) responding to any adverse impact 
beyond those foreseen in the EIS report and the IEE. APMO will also be supported by the loan 
implementation consultant (LIC). In the design stage, the EMG / APMO will update the EMP, 
and pass it to design institutes to incorporate mitigation measures in the detailed designs. The 
EMP will then be passed on to construction contractors through the bidding process. To ensure 
that the contractors comply with the EMP’s provisions, the APMO, with the help and technical 
support of the LIC, 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 EIS report, the project IEE and the EMP.  
 
9. Construction Contractors, Construction Supervision Companies and 
Environmental Supervision Companies. Construction contractors, CSCs and ESCs 
contracted by the APMO will be responsible for the daily inspection, monitoring, and evaluation 
of mitigation measures’ implementation. Construction contractors will be responsible for 
implementing the mitigation measures during construction under supervision of the EMG / 
APMO. In their bids, contractors will be required to respond to the environmental management 
requirements defined in the EMP. Each contractor will be required to develop site-specific EMPs 
and will assign a person responsible for environment, health and safety (Onsite environment 
engineer, OEE). After project completion, environmental management responsibilities will be 
handed over to OEs. During the operational phase, the APMO will supervise the environmental 
management and implementation of mitigation measures by the subproject OEs. The cost of 
mitigation measures in this phase will be borne by the relevant OEs, which have been identified 
for each project component. 
 
10. Loan Implementation Consultant (LIC). The Loan Implementation Consultants (LIC) 
will be contracted by the APMO to provide assistance during the pre-construction, construction 
and initial operational periods. The LIC should be recruited through advance contracting so that 
the LIC can assist in the important pre-construction activities listed in the EMP. The LIC will 
advise the APMO / EMG and contractors on all aspects of environmental management and 
monitoring for the Project. The LIC will (i) assist the APMO to design the PPMS in terms of 
environmental management, and assess project readiness based on the indicators defined in 
Table A1.3; (ii) assist APMO to establish the GRM, including training to GRM access points, 
and update the EMP and environmental monitoring program; (iii) advise the EMG in reviewing 
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the site-specific EMPs prepared by contractors; (iv) review internal and external environmental 
monitoring reports; (v) prepare the annual environmental monitoring report to ADB and XPMO 
on behalf of APMO; (vi) provide training to APMO, EMG, contractors and OEs on environmental 
management implementation and monitoring and assist in the preparation of training materials; 
(viii) identify any environment- related implementation issues and necessary corrective actions 
and reflect these in a corrective action plan; and (x) undertake site visits as required. In addition, 
prior to mid-term review mission, the LIC will provide support to APMO in organizing public 
meetings in the project city/towns to present and discuss EMP implementation progress, solicit 
community opinions and concerns, and agree on required corrective actions. Prior to project 
completion report, the LIC will organize surveys in the project city/town to assess community 
satisfaction with project implementation, project outputs, and EMP implementation performance, 
and document the results in the project completion report (PCR).  
 
C. Summary of Potential Impacts and Mitigation Measures 
 
11. Table A1.2 summarizes the potential impacts and environment safeguard issues of the 
subcomponents during pre-construction, construction and operation as identified by the 
environmental impact assessments and set out in this IEE, as well as corresponding mitigation 
measures designated to minimize those impacts and address these issues. These have been 
integrated into a consolidated EMP and environmental monitoring plan in this chapter covering 
all subproject sectors and settings. 
 
12. The following mitigation measures will be incorporated into tender documents, 
construction contracts, and site-specific EMPs (to be prepared by contractors). The 
effectiveness of these measures will be carefully watched via environmental monitoring and 
supervision to determine whether to continue them or to make improvements. 
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Table A1.2: Summary of Potential Impacts and Mitigation Measures 

Item/Media 
Environmental Issues 

/ Impacts 
Mitigation Measures and / or Safeguards Implementation Supervision 

Estimate of Incremental 
Cost  

(In 10,000 CNY) 
1. Pre-Construction Stage 
1.1 Detailed Design Sediment test 

(wetland rehabilitation 
component) 

 Engage a qualified laboratory to collect sediment samples and 
conduct analysis at proposed sediment dredging sites of the 
Akesu-Duolang wetlands. 

Qualified analytical 
laboratory 

PPTA Consultants; 
ADB Missions 

20 

 Wetland design  Prepare preliminary design and construction drawings for the 
Akesu-Duolang wetlands that (i) are substantiated with data 
series of water quality and sediment transport; (ii) take into 
account expected high suspended solids inflow; and (iii) 
enhance the wetland’s existing regulating, supporting and 
cultural ecosystem services.  

 The preliminary design and construction drawings shall be 
submitted to the LIC and ADB for review and appraisal prior 
to Works contract award. 

Local Design Institute 
(LDI), Akesu Forestry 
Bureau 

EA, APMO, ADB, LIC Included in the detail 
design stage 

 Deconstruction of 28 
small boilers (district 
heating subcomponent) 

 Hire licensed institute to conduct asbestos risk assessment 
for all 28 small boilers affected by the project before 
completion of the district heating component.  

 In case of identified presence of asbestos, develop an 
asbestos management plan for all affected boiler houses in 
adherence with international guidelines for the demolishing 
and disposal of asbestos and ACM (World Bank EHS Good 
Practice Note on Asbestos: Occupational and Community 
Health Issues; WHO Policy and Guidelines; and ISO/FDIS 
16000-7: Indoor air—Part 7: Sampling strategy for 
determination of airborne asbestos fiber concentrations.); 

 Conduct deconstruction of decontaminated boiler houses in 
compliance with standards for occupational health and safety 
and disposal of demolition wastes, including the Law on the 
Prevention and Control of Environmental Pollution by Solid 
Waste of PRC (2004); Occupational Disease Control Act 
(2002); and Work Safety Act (2002). 

Licensed institute, 
Akesu Yangguang 
Heating Company Ltd. 

EMG, AEPB, LIC, 
ADB 

Included in operational 
budget of Akesu 
Yangguang Heating 
Company Ltd. 

 Demolition of 5.655m2 

residential structures 
(or as defined in 
updated RP) 

 Appoint licensed company to demolish existing structures as 
defined in the approved and updated RP; 

 Conduct deconstruction and demolition of structures in 
compliance with standards for occupational health and safety 
and disposal of demolition wastes, including the Law on the 
Prevention and Control of Environmental Pollution by Solid 
Waste of PRC (2004); Occupational Disease Control Act 
(2002); and Work Safety Act (2002). 

Licensed demolition 
company 

EMG, AEPB, LIC, 
ADB 

Demolition company 

1.2 Construction 
Preparation Stage 

Establishment of 
implementation support 

 Contracting a Loan Implementation Consultant (LIC) APMO XPMO, ADB Included in overall project 
costs 
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Item/Media 
Environmental Issues 

/ Impacts 
Mitigation Measures and / or Safeguards Implementation Supervision 

Estimate of Incremental 
Cost  

(In 10,000 CNY) 
positions 

   Contracting the Akesu Environmental Monitoring Station for 
external environmental monitoring 

APMO XPMO, ADB 120 

   Contracting CSCs and ESCs APMO XPMO Included in construction 
costs 

   Establishment of EMG within APMO with appropriately skilled 
staff; 

 Assign Grievance Redress Officer (GRO) for GRM 
coordination 

APMO XPMO, LIC Included in the detail 
design stage 

 Updating EMP  Update mitigation measures defined in this EMP based on 
the detailed design, including disclosure on ADB website; 

 In case of major change of project location (or additional 
physical component) that may cause substantial 
environmental impacts or involve additional affected people, 
APMO should engage an EIS institute to conduct additional 
environmental assessment and also public consultation. The 
additional environmental assessment shall also meet the 
SPS requirements. The revised EIS report(s) should be 
submitted to relevant EPB and ADB for approval and 
disclosure. To determine whether the change is minor or 
major, APMO should consult with ADB. 

LDI, APMO, LIC XPMO, AEPB, ADB Included in the detail 
design stage 

 Contract documents  Prepare environment section in the bidding documents 
reflecting EMP clauses; 

 Prepare environmental contract clauses for contractors, 
namely the special conditions (e.g., reference to EMP and 
monitoring table) 

Tendering agency, 
LDIs, APMO, EMG 

XPMO, LIC, AEPB Included in the detail 
design stage 

 Provide comprehensive 
and responsive 
complaints process 

 Development and implementation of Grievance Redress 
Mechanism (GRM); 

 Assign Grievance Redress Officer (GRO) within APMO 
 Assign GRM entry points and brief them on their role 

APMO, EMG, AEPB, 
OEs 

XPMO, LIC, ADB Included in the detail 
design stage 

 Construction site 
planning 

 Preparation of site-specific EMPs, including an emergency 
preparedness and response plan for construction 
emergencies, and environment, health and safety plan; 

 Nomination of an Environment, Health and Safety Officer 
(EHSO) in contractors’ team; 

Head contractor for each 
subproject 

EMG, AEPB, LIC Included in construction 
contracts 

 Traffic management 
planning 

Prepare Traffic Management Plans for the roads, and water supply, 
sewerage and central heating pipes subprojects (in consultation 
with local traffic bureau and community representatives). The Plans 
should cover: 
 Schedule linear constructions (roads and pipes) section by 

Contractors APMO, Akesu Traffic 
Bureau, Community 
representatives.  

Included in construction 
contracts 
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Item/Media 
Environmental Issues 

/ Impacts 
Mitigation Measures and / or Safeguards Implementation Supervision 

Estimate of Incremental 
Cost  

(In 10,000 CNY) 
section. 

 Selecting haulage routes to reduce disturbance to regular 
traffic (where possible). 

 Diverting or limiting construction traffic at peak traffic hours. 
 Siting and management of interim tracks to avoid traffic 

problems. 
 Blocking and reinstating interim tracks to original condition 

on completion of construction. 
 Maintain adequate traffic control measures throughout the 

duration of the Contract and such measures shall be subject 
to prior approval of IA. 

 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. 

 Borrow and spoil 
disposal sites identified 
and approved by AEPB 

 Borrows and spoils for all subprojects are balanced. In case 
design changes require borrows or spoils, the spoil sites and 
borrow pit locations should be defined in the construction 
tender documents, subject to approval by the AEPB. 

 
 If new borrow or spoil disposal sites are required, selection 

should use the following criteria: 
 Siting to minimize transportation and the need for temporary 

storage. 
 Siting to avoid potential flood areas or floodways. 
 Sites to be small, and have no encroachment on cultivated 

land or forestland. 
 Design of spoil disposal sites to only use borrow pits 

designated by local authorities. 
 Avoid sites with known contamination and/or erosion 

problems. 
 Install adequate fencing. 
 Avoid damage to adjacent lands while providing for haulage 

roads. 
 Store, protect and re-use top soils for re- instating the pit. 

Shape and compact slope before applying former topsoil 
layers. 

 Develop a Management Plan for borrow pit operations, 
including all planned operations, quantities, hauling 
arrangements and security precautions. 

LDIs, Contractors AEPB Included in the detail 
design stage 
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Item/Media 
Environmental Issues 

/ Impacts 
Mitigation Measures and / or Safeguards Implementation Supervision 

Estimate of Incremental 
Cost  

(In 10,000 CNY) 
 This Management Plan, to be prepared by the Contractor and 

approved by the AEPB and Water Resources Bureau (WRB), 
shall also describe the intended reshaping and re-installation 
of the pit. 

 Environmental Training  Environmental specialists and / or officials of AEPB to be 
invited to provide training on implementation and supervision 
of environmental mitigation measures to contractors. 
 

EMG, AEPB, LIC APMO Regular government 
budget, LIC budget 

2. Construction Stage 
2.1 Water 
Resources 

Illicit groundwater 
extraction 

 No groundwater shall be extracted without extraction 
permits/approvals. 

Contractor EMG, AEPB, LIC - 

 Construction wastewater 
from washing 
aggregates, pouring and 
curing concrete, 
machinery repairs; 
handling of hazardous 
and harmful materials, 
accidental spills 

To avoid pollution of surface and groundwater resources in the 
project areas, including accidental spills, the contractors shall ensure 
that: 
 Sedimentation tanks are built, and after settling out of solids the 

upper clear liquid is recycled for spraying the construction site 
(dust control), and the waste residue in the tank is cleared and 
transported to designated landfills. 

 Oil traps are provided for service areas and parking areas, and 
oil-water separators are installed before the sedimentation 
tank for oil-containing wastewater. 

 All construction machinery is repaired and washed at special 
repairing shops. No onsite machine repair and washing shall 
be allowed. 

 Storage facilities for fuels, oil, and other hazardous materials 
are within secured areas on impermeable surfaces, and 
provided with bunds and cleanup kits. 

 Vehicles and equipment is properly staged in designated 
areas to prevent contamination of soil and surface water. 

 The contractors’ fuel suppliers are properly licensed, follow 
proper protocol for transferring fuel, and are in compliance 
with Transportation, Loading and Unloading of Dangerous or 
Harmful Goods (JT 3145-88). 

 Fuel storage and refilling areas are located at least 300 m 
from drainage structures and important water bodies; 

 Material stockpiles are protected against wind and runoff 
waters which might transport them to surface waters. 

 A construction materials handling and disposal protocol 
including spill responses is defined in the site-specific EMP. 

 Any spills are cleaned up according to PRC norms and codes 
within 24 hours of the occurrence, with contaminated soils and 

Contractors EMG, ESCs, AEPB, 
LIC 
 

60 
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Item/Media 
Environmental Issues 

/ Impacts 
Mitigation Measures and / or Safeguards Implementation Supervision 

Estimate of Incremental 
Cost  

(In 10,000 CNY) 
water treated according to PRC norms and codes. Records 
must be handed over without delay to the APMO and AEPB. 

2.2 Air Quality Generation of dust by 
construction activities; 
air emission from 
vehicles and 
equipment; generation 
of asphalt flue gas 

The Contractor shall include all necessary measures to reduce air 
pollution and dust development that would impact the public 
health, by: 
 Regular water spraying at hauling and access roads to borrow 

pits. The water spraying times shall be determined based on 
weather conditions. The basic principle is once during 0900-
1030, once during 1300-1430 and once during 1900-2030; 

 Equipping asphalt, hot mix and batching plants with fabric filters 
and/or wet scrubbers to reduce the level of dust emissions. 
Ensure compliance with the asphalt flue gas standard of 
GB16297-1996. Additionally, asphalt mixing stations will be sited 
at least 500 meters away from residential areas; 

 Mounting protective canvasses on all trucks which transport 
material that could generate dust; 

 Assigning haulage routes and schedules to avoid transport 
occurring in the central areas, traffic intensive areas or 
residential areas. For the areas with high-demand on 
environmental quality, transport should be arranged at night. 

 Construction vehicles and machinery shall be kept in good 
working order, regularly serviced and engines turned off when 
not in use; 

 Vehicle emissions must be in compliance with PRC-GB18352-
2005, GB17691- 2005, GB 11340-2005, GB3847; 

 High-horsepower equipment will be installed with tail gas purifier 
to ensure emissions be in compliance with PRC GB16297-
1996;  

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

 In periods of high wind, dust-generating operations shall not be 
permitted within 200 m of residential areas. Special precautions 
need to be applied in the vicinity of sensitive areas such as 
schools, kindergartens and hospitals; 

 Material stockpiles and concrete mixing equipment will be 
equipped with dust shrouds. For the earthwork management for 
backfill, measures should include surface press and periodical 
spraying and covering. The extra earth or dreg should be 
cleared from the project site in time to avoid the long term pile. 

Contractors EMG, AEPB, LIC 30 
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Item/Media 
Environmental Issues 

/ Impacts 
Mitigation Measures and / or Safeguards Implementation Supervision 

Estimate of Incremental 
Cost  

(In 10,000 CNY) 
The height of stockpiles should be less than 0.7 m; 

 Unauthorized burning of construction waste material shall be 
subject to penalties for the Contractor, and withholding of 
payment. 

2.3 Noise Noise from 
Vehicles and 
construction machinery 

 During daytime construction, the contractor will ensure that: 
(a) noise levels from equipment and machinery conform to the 
PRC standard of GB 12523-2011, and properly maintain 
machinery to minimize noise; (b) equipment with high noise 
and high vibration are not used in village or township areas 
and only low noise machinery or the equipment with sound 
insulation is employed; (c) sites for concrete-mixing plants and 
similar activities will be located at least 500-m away from 
sensitive areas; and (d) temporary anti-noise barriers will be 
installed to shield residences; 

 Restriction of the operation of machinery generating high 
levels of noise, such as piling, and movement of heavy 
vehicles between 22:00 to 08:00 and 13:30 to 16:00 during 
summer and 20:00 to 8:00 and 14:00 to 15:30 during spring 
and autumn in accordance with PRC regulations;  

 C onstruction at night within 280 m of sensitive receivers shall 
be strictly prohibited; 

 In unexpected cases where construction noise needs to 
continue into the night, the construction unit must reach an 
agreement with APs and provide compensation; 

 Provide the construction workers with suitable hearing 
protection (ear muffs); 

 Noise enclosures will be used when construction takes place 
in the vicinity of sensitive spots and during sensitive hours; 

 Noise at sensitive areas will be monitored at regular intervals 
(refer to the monitoring plan). If noise standards are exceeded 
by more than 3dB, equipment and construction conditions 
shall be checked, and mitigation measures shall be 
implemented to rectify the situation. 

Contractors EMG, AEPB, LIC Included in regular 
construction costs 

2.4 Solid wastes Construction waste  Construction wastes that cannot be reused will be regularly 
transported off-site for disposal, and not allowed to 
accumulate on site over long periods. 

Contractors EMG, AEPB, ESCs, 
LIC 

Included in regular 
construction costs 

 Hazardous waste In the framework of site-specific EMP development, the 
Contractors will ensure the following: 
 Development of a management plan for transport , handling 

and storing hazardous material; and 
 Preparation of a contingency plan in the event of an accident 

involving hazardous material. Such emergency plan needs to 

Contractors EMG, AEPB, ESCs, 
LIC 

Included in regular 
construction costs 
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Item/Media 
Environmental Issues 

/ Impacts 
Mitigation Measures and / or Safeguards Implementation Supervision 

Estimate of Incremental 
Cost  

(In 10,000 CNY) 
be consulted and coordinated with the local health facilities. 

2.5 Soil erosion 
and stability 

Erosion from 
construction sites 

The following safeguards will be implemented for all construction-
related earthworks: 
 Construct interception ditches and drains to prevent runoff 

entering construction sites, and divert runoff from sites to 
existing drainage. 

 Limit construction and material handling during periods of 
rains and high winds. 

 Stabilize all cut slopes, embankments, and other erosion-
prone working areas while works are going on. 

 Preserve existing vegetation where no construction activity is 
planned. 

 Stockpiles shall be short-termed, placed in sheltered and 
guarded areas near the actual construction sites or within the 
fenced camp sites, covered with clean tarpaulins, and spray 
water shall be applied during dry and windy weather 
conditions. 

 All earthwork disturbance areas shall be stabilized within 30 
days after earthworks have ceased at the sites. 

Contractors EMG, AEPB, ESCs, 
LIC 

Included in regular 
construction costs 

 

 Excess spoil from 
earthworks (if 
necessary) 

 Use only approved spoil disposal sites 
 (see Item 1.3 above); 
 Construct intercepting ditches and drains to prevent outside 

runoff entering disposal sites, and divert runoff from sites. 
 Rehabilitate terrain contours and re-vegetate spoil disposal 

sites at completion of use. 

Contractors EMG, AEPB, ESCs, 
LIC 

Included in regular 
construction costs 

2.6 Wetland 
ecosystem 

Water quality  Dredging and other construction activities will be scheduled 
to winter to reduce water quality impacts 

 Weirs and settlement ponds will be used to prevent muddy 
water and any wastewater from flowing to downstream waters 

 When constructing embankments, sand bags will be used to 
prevent soils into the water body 

 Silt fences will be used to contain sediments from flowing 
away to wider areas 

 Construction garbage will be collected and disposed in local 
landfill 

 Maintenance of machinery and equipment will be sited away 
from the wetland areas and sand filters and separators will be 
used to collect oils for safe disposal 
 

Contractors EMG, AEPB, ESCs, 
LIC 

Included in regular 
construction costs 

 Aquatic plants  Valued aquatic plants will be carefully relocated and replanted 
immediately after construction 

Contractors EMG, AEPB, ESCs, 
LIC 

Included in regular 
construction costs 
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Item/Media 
Environmental Issues 

/ Impacts 
Mitigation Measures and / or Safeguards Implementation Supervision 

Estimate of Incremental 
Cost  

(In 10,000 CNY) 
 Regular plants will be relocated to designated locations in the 

reconstructed wetlands 
 

 Birds  Earthworks and construction activities should be reduced or 
minimized during peak bird migration periods (Spring 
migration: April-May; and Autumn migration: Sept-Oct), to 
reduce disturbance to waterbird flocks utilizing the site; 

 Earthworks and construction activities should be sensitive to 
breeding bird requirements. Complete destruction or removal 
of large areas of nesting habitats (reed and cat-tail vegetation, 
vegetated islands, etc.) should be avoided during the nesting 
(breeding) period for birds (June-July).  

 Earthworks and construction activities should be done in a 
phased approach, whereby at any one time, at least 30% of 
the site (area) remains either as intact wetland, or as newly 
rehabilitated wetland (to allow sensitive species to move into 
undisturbed zones during construction works in other parts of 
the site); 

 Prohibit construction activities at night; Locate construction 
camp at least 500-m away from the wetlands; 

 Use of low-air-emission and low-noise construction 
machinery; 

 Awareness building and training of construction workers. 

Contractors EMG, AEPB, ESCs, 
LIC 

Included in regular 
construction costs 

 Establish a wetland monitoring and management system, 
develop a manual and instructions to carry out the wetland 
monitoring for data collection and analysis; 

 Develop training and education programs for local residents, 
schools, government agencies for wetland protection and 
conservation 

Akesu Forestry Bureau, 
EMG, LIC 

APMO, ADB Included in LIC budget 

 Sediment dredging  Conduct dredging works after draining and solidifying 
sediments to avoid sediment leachate and minimize odors.  

 Where wet dredge spoil is produced, undertake on-site 
dewatering with the sludge covered with a layer of soil to 
reduce odors. Confirm quality of sludge against GB4284-84 
and GB15618-95 to ensure safe disposal; 

 Depending upon testing results, dewatered dredge sludge 
shall be taken to approved spoil disposal sites/uses or to 
sanitary landfill. 

 Transport dried sediment in closed trucks to prevent 
scattering along the way.  
 

Contractors EMG, AEPB, ESCs, 
LIC 

Included in regular 
construction costs 
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Item/Media 
Environmental Issues 

/ Impacts 
Mitigation Measures and / or Safeguards Implementation Supervision 

Estimate of Incremental 
Cost  

(In 10,000 CNY) 
2.7 Social and 
Cultural 

Resettlement of 
affected persons 

 All affected persons will be resettled in a timely and adequate 
manner, in accordance with the Resettlement Plan. 

APMO, Akesu 
Resettlement Office 

XPMO, Loan 
implementation 
resettlement specialist 

Included in the RP 

 Compensation of lost 
assets 

 All affected persons will be compensated in a timely and 
adequate manner, in accordance with the Resettlement Plan. 

APMO, Akesu 
Resettlement Office 

XPMO, Loan 
implementation 
resettlement specialist 

Included in the RP 

 Construction 
Camps (wetlands, 
nursery) 

Mandatory mitigation actions to be included in the site-specific 
EMP include: 
 All contracted labor shall undergo a medical examination 

which should form the basis of an (obligatory) health/accident 
insurance and welfare provisions to be included in the work 
contracts. The contractors shall maintain records of health 
and welfare conditions for each person contractually 
engaged; 

 Each contractor shall seek his own electric supply system, 
preferably separated from the public grid; 

 Each contractor shall provide adequate and functional 
systems for sanitary conditions, toilet facilities, waste 
management, labor dormitories and cooking facilities. Work 
camp wastewater shall be discharged into municipal sewer 
system where possible. Work camps should also adhere to 
basic principles of aesthetics and landscaping. They equally 
shall include sport and recreational facilities for managers, 
foremen and laborers; 

 The camp sites and particularly the fuelling area shall be 
equipped with special wastewater collectors combined with 
separator basins. The camp sites need to have their own 
sealed containers for sludge disposal from septic tanks; 

 The camp sites should be secured against unauthorized 
access. Special precaution measures are required for 
securing and storing hazardous materials; 

 Each contractor shall construct, maintain and completely 
remove after work completion his own sewage management 
system. He will also be fully responsible for safe transport, 
storage and security to dispose all hazardous materials used 
in work processes; 

 To encounter possible social conflicts, each contractor shall 
seek good relationship with the local communities and 
engage in local social welfare and education programs. He 
shall offer, to the maximum possible, employment 
opportunities to local residents, particularly for unskilled labor; 

 Each contractor shall reinstate the land provided for 

Contractors, EMG APMO, Health 
Bureau, LIC, ESCs 
 

10 (For workers’ health 
materials) 
 
Other costs are 
included in the 
construction contract as 
“EHS costs” 
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Item/Media 
Environmental Issues 

/ Impacts 
Mitigation Measures and / or Safeguards Implementation Supervision 

Estimate of Incremental 
Cost  

(In 10,000 CNY) 
diversions to a condition similar to that prior to the 
commencement of construction.  

 Construction site operations must comply with PRC’s State 
Administration of Worker Safety Laws and Regulations. 

 An education program for HIV/AIDS and STDs will be 
implemented concurrently with the project implementation. 

 Traffic management – 
all projects 

 Schedule linear constructions (road and water management) 
section by section. 

 Selecting haulage routes to reduce disturbance to regular 
traffic (where possible). 

 Traffic delays with traffic lights or flagmen shall be kept at 
reasonable periods (max. 10 min). 

 Diversions shall be well-illuminated, furnished with drainage 
structures, and fenced with marked barriers. 

 Where applicable, for example at sites where school children 
approach the work sites, flagmen need to be present during 
critical hours. 

 Any hindrance and obstacles for maintaining free access of 
the public general to local utilities, social gatherings and to 
public transport facilities should be avoided. 

Contractors EMG, Traffic 
Management Bureaus, 
LIC 

Included in the 
construction contract as 
“EHS costs” 

 Interruption of public 
utilities and services 

 Locate and confirm the details of all public services (water 
pipes, gas pipes, heating pipes, electric cables, phone lines) 
that may potentially be affected by the works; 

 All utilities subject to removal need to be fully replaced before 
disconnecting the existing service. 

 An "advance notice" of service interruption shall be published 
before the construction through radio and TV. 

 Construction billboards, which include construction contents, 
schedule, responsible person and complaint phone number, 
shall be erected at each construction site. 

 Any damage or hindrance/disadvantage to local businesses 
caused by the premature removal or insufficient replacement 
of public utilities is subject to full compensation, all at the full 
liability of the contractor who caused the problem. 

 The contractor shall also maintain unhindered access and 
use of social, cultural and religious sites (e.g. mosques, 
cemeteries, cultural gathering places, sports facilities). 

 Should damage to private properties occur, the contractor will 
be held fully liable to compensate and rectify the inflicted 
damage. 

Contractors, Akesu 
Daily, Akesu TV Station 

EMG, AHURDB, LIC 10 (For notifying 
affected residents) 
 
Other costs are 
included in the 
construction contract 

 Community health and 
safety 

 Advance notice of construction will be published before the Contractors, APMO, 
Akesu Daily, Akesu TV 

CSCs, ESCs, LIC 10 (For public education 
materials) 
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Item/Media 
Environmental Issues 

/ Impacts 
Mitigation Measures and / or Safeguards Implementation Supervision 

Estimate of Incremental 
Cost  

(In 10,000 CNY) 
construction through radio and TV. 

 Construction billboards, which include construction contents, 
schedule, responsible person and complaint phone number, 
will be erected at each construction site. 

 Contractors will erect barriers to prevent public access to 
construction sites. 

 Traffic control staff at construction sites 

Station 

 Construction site safety  At all times during construction, the contractor will provide 
safe and convenient passages for vehicles, pedestrians, and 
livestock to and from side roads; 

 The Contractor's responsibilities include the protection of 
every person and nearby property from construction 
accidents. The Contractor shall be responsible for complying 
with all national and local safety requirements and any other 
measures necessary to avoid accidents, including the 
following: 

 Provide personal protective equipment and clothing (goggles, 
gloves, respirators, dust masks, hard hats, steel-toed boots) 
for construction workers and enforce their use; 

 During heavy rains or emergencies of any kind, suspend all 
work; 

 Brace electrical and mechanical equipment to withstand 
seismic events during the construction. 

 Present details regarding maximum permissible vehicular 
speed on each section of road; 

 Establish safe sight distance in both construction areas and 
construction camp sites; 

 Place signs around the construction areas to facilitate traffic 
movement, provide directions to various components of the 
works, and provide safety advice and warnings. 

Contractors EMG, CSCs, ESCs, 
LIC, Akesu Labor 
Bureau 

Included in the 
construction contract as 
“EHS costs” 

 Cultural, physical and 
natural heritage 
protection 

 In case an important site is unearthed, work should be 
stopped immediately and the matter promptly referred to the 
local Cultural Relics Preservation Bureau for evaluation and 
decision on appropriate actions. 

Contractors IA, Local Cultural 
Relics Office 

Included in construction 
costs and contingency 

2.8 Unexpected 
environmental 
impacts 

  If unexpected environmental impacts occur during project 
construction phase, the Contractors will update their site-
specific EMP, EMG will update the Project EMP, and 
environmental protection measures will be designed and 
resources will be utilized to cope with these impacts. 

Contractors, EMG APMO, LIC, AEPB Included in construction 
costs and contingency 

3. Operation Stage (Project Roads) 
3.1 Noise Noise from increasing  Improve traffic and parking management to avoid noise OE, Akesu Traffic AEPB Included in operational 
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Item/Media 
Environmental Issues 

/ Impacts 
Mitigation Measures and / or Safeguards Implementation Supervision 

Estimate of Incremental 
Cost  

(In 10,000 CNY) 
traffic volumes on 
Project roads 

produced by stop-and-start driving and traffic jams; 
 Enforce driving speed limitations; 
 Control large and heavily loaded vehicles  during night time; 
 Signs to reduce use of horn; 
 Road maintenance and timely repair of damaged road 

pavements; 
 Proper maintenance of trees planted along the proposed 

roadsides after construction; 
 For those roads where violations still persist with the 

implementation of the above mitigation measures, the AMG 
will undertake additional measures to bring the noise levels in 
the residences to meet the applicable standards. Possible 
measures will include installation of sound-proof windows for 
the violating buildings.  

Bureau costs (costs for sound-
proof windows are 
estimated at 
US$ 406,000) 

3.2 Air quality Exhaust emissions from 
predicted traffic 
volumes on roads 

 Speed limiting signs and enforcement; 
 Conduct periodic examination of emission of vehicle exhaust 

pollutants for each vehicle, including public buses, in 
accordance with PRC regulation (such as GB18352.3-2005); 

 Refuse registration to vehicles with excessive emissions; 

OE, Akesu Traffic 
Bureau, AEMC 

AEPB Included in operational 
costs  

3.3 Dangerous 
goods 

Hazardous goods 
haulage 

 Ensure that all trucks carrying hazardous materials are marked 
according to PRC norms; 

 Enforce traffic controls, and set speed limits for trucks carrying 
hazardous material; 

 Prepare a rapid spill response and clean up protocol so that in 
the event of a spill the appropriate people and equipment are 
quickly notified and action can be taken. 

OE, Akesu Traffic 
Bureau 

AMG, AEPB 20 

3.4 Community 
safety 

Traffic management 
and public safety 
education 

 The capacity building program contains a human-centered 
urban transport and public safety education program. The 
recommendations from the capacity building program will be 
implemented. 

OE, Akesu Traffic 
Bureau 

AMG 50 (Capacity 
building program, 
included in LIC 
services) 
 
Cost in the 
operational phase 
will be included in 
the regular O&M 
budget of the OE 

3.5 Living Streets 
 

Replication of Living 
Streets pilot program 

 If the Living Streets pilot program is successful, the OE will 
replicate to other suitable urban districts. 

OE, AHURDB AMG, LIC 50 (Capacity 
building program, 
included in LIC 
services) 
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Item/Media 
Environmental Issues 

/ Impacts 
Mitigation Measures and / or Safeguards Implementation Supervision 

Estimate of Incremental 
Cost  

(In 10,000 CNY) 
Cost in the operational 
phase will be included in 
the regular O&M budget 
of the OE 

4. Operation Stage (Water Supply and Sewerage Pipelines) 
4.1 Water supply 
and sewerage 
pipelines 
 

Potential damages to 
pipelines 

 No tree planting within 5 m on both side of the pipelines’ central 
lines, to prevent root penetration and damage; 

 Grass and small shrubs will be encouraged to grow over the 
backfill to assist in soil stabilization; 

 Undertake periodical checks and maintenance of the pipeline 
during the operation period. 

OE AMG Included in regular O&M 
budget of the OE 

 Pipe maintenance, 
performance of 
associated facilities 

 Regularly inspect and maintain water supply pipes sewers;  
 Review performance of linked WTPs and WWTPs (treatment 

performance, compliance with water quality and effluent 
standards), mitigate performance problems using process 
control measures. 

OE AMG Included in regular O&M 
budget of the OE 

5. Operation Stage (Central Heating Pipes and Heat Exchange Stations) 
5.1 Central heating 
pipelines 
 

Potential damages to 
pipelines 

 No tree planting within 5 m on both side of the pipelines’ central 
lines, to prevent root penetration and damage; 

 Grass and small shrubs will be encouraged to grow over the 
backfill to assist in soil stabilization; 

 Undertake periodical checks and maintenance of the pipeline 
during the operation period. 

OE AMG Included in regular O&M 
budget of the OE 

5.2 Heat exchange 
stations 

Noise  Machines will be maintained on a regular basis; 
 Machines will be inspected on a regular basis, and 

malfunctioning and worn parts will be repaired / replaced 
timely. 

OE AMG, AEPB Included in regular O&M 
budget of the OE 

 Backwash effluent  Build and maintain equalization and sedimentation tanks 

in each HES for pH adjustment and sedimentation 

(SS≤400mg/L) before discharging backwash effluent into 
the municipal sewer; 

 Regularly clean the sedimentation tank, dispose of 

accumulated sludge and sediments in the municipal 

landfill; 

OE AMG, AEPB Included in regular O&M 
budget of the OE 

6. Operation Stage (Solid Waste Management) 
6.1 Solid waste 
collection 

Cleaning of garbage 
bins and containers 

 Garbage bins and containers will be cleaned on a regular 
basis; collection will be more frequent during summer; 

 Broken bins and containers will be replaced / repaired timely. 

OE AMG, Law 
Enforcement Bureau 

Included in regular O&M 
budget of the OE 

6.2 Waste transport Transport of domestic 
garbage 

 Select haulage routes to minimize impacts to residential 
areas. 

 Ensure garbage haulage trucks are properly covered, 

OE AMG, Law 
Enforcement Bureau 

Included in regular O&M 
budget of the OE 
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Item/Media 
Environmental Issues 

/ Impacts 
Mitigation Measures and / or Safeguards Implementation Supervision 

Estimate of Incremental 
Cost  

(In 10,000 CNY) 
maintained and operated. 

6.3 Waste transfer 
station 

Future urban expansion  Urban planning should restrict urban expansion from a radius 
of at least 30 m from the transfer station, in accordance from 
the Technical Specifications for Residential Solid Waste 
Transfer Stations (GJJ47-2006). 

Akesu Planning Bureau AMG -- 

Operation of station  Environmental protection equipment and measures (e.g., 
odor removal, screens) should be maintained on a regular 
basis; malfunctioning and broken ones should be replaced / 
repaired timely; 

 Buffer tree belts surrounding the borders of the station should 
be maintained regularly and properly. 

OE AMG, Law 
Enforcement Bureau 

Included in regular O&M 
budget of the OE 

7. Operation Stage (Public and Street Parks) 
7.1 Vegetation Maintenance of 

vegetation 
 The vegetation will be well maintained by regular irrigation 

and by replanting when necessary; 
 Plants will be irrigated regularly on an as-needed basis. 
 Vegetation will be fertilized regularly, with the use of dredged 

sediment from the Duolang wetlands or other types of organic 
fertilizers; 

 Pest control will be undertaken regularly to ensure proper 
plant growth; 

 Low-toxicity pesticides should be used. 

OE AMG, Akesu 
Landscape Bureau 

Included in regular O&M 
budget of the OE 

8. Operation Stage (Wetland Rehabilitation) 
8.1 Dredging Dredging of 

sedimentation zone 
 The sedimentation zone will be dredged as required to 

maintain its sediment removal function; 
 Dredging should be scheduled to avoid sensitive periods 

during the waterbird migration season (April/May and 
September/October) 

OE AMG, Akesu Forest 
Bureau 

Included in regular O&M 
budget of the OE 

8.2 Dredged 
sediment 

Transport, storage and 
use of dredged 
sediment 

 Transport of dredged sediment should use sealed and 
covered vehicles to avoid leakage and littering along the 
transport routes; 

 Transport routes should be periodically reviewed and 
adjusted if necessary to avoid sensitive receptors and areas; 

 Storage site (nearby Duolang Canal) should be protected 
from secondary pollution of air, surface and groundwater; 

 Dredged sediment should be used for urban landscaping and 
for other beneficial purposes (e.g., farming, construction 
materials, etc.). 

OE AMG, Akesu Forest 
Bureau, AEPB 

Included in regular O&M 
budget of the OE 

8.3 Water source Water source protection 
from degradation 

 Industrial and urban point source and agricultural non-point 
source pollution regulations and standards should be strictly 
enforced to protect the water source of the wetlands. 

 If pollution loads exceed the carrying capacity of the 

AEPB AMG Costs will be borne by 
polluters under the 
“polluter-pays principle” 
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Item/Media 
Environmental Issues 

/ Impacts 
Mitigation Measures and / or Safeguards Implementation Supervision 

Estimate of Incremental 
Cost  

(In 10,000 CNY) 
wetlands, reduction targets should be set and enforced. 

8.4 Wetland health Protection of wetland 
from outside impacts 

 Establish pollution control measures at perimeters to ensure 
that neighboring land uses do not pollute the wetlands; 

 Access control will be implemented to ensure that illegal 
dumping or poaching of wildlife is prevented. 

OE AMG, Akesu Forest 
Bureau, AEPB 

Included in regular O&M 
budget of the OE 

 Biodiversity   Develop training and education programs for local residents, 
schools, government agencies for wetland protection and 
conservation;  

 Implement the comprehensive biodiversity and habitat 
survey/monitoring program (2015-2020), see Table A1.4(b).  

OE, LIC AMG, Akesu Forest 
Bureau, AEPB 

Included in regular O&M 
budget of the OE  

 
Sources: PPTA Team; Domestic EIS 
ADB = Asian Development Bank, EIS = Environmental Impact Statement, AEPB = Akesu Environment Protection Bureau, AFB = Akesu Finance Bureau, AHURDB = Akesu Housing 
and Urban-Rural Development Bureau, AMG = Akesu Municipal Government, APLG = Akesu Project Leading Group, APMO = Akesu Project Management Office, CSC = Construction 
Supervision Company, EHS = Environment, Health and Safety, EMG = Environmental Management Unit, ESC = Environmental Supervision Company, IA = Implementing Agency, LDI 
= Local Design Institute, LIC = Loan Implementation Consultant, OE = Project Operating Entity, RP = Resettlement Plan, WRB = Water Resources Bureau, XPMO = Xinjiang Project 
Management Office, XUAR = Xinjiang Uygur Autonomous Region, XUARG = Xinjiang Uygur Autonomous Region Government. 
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D. Assessment of Project Readiness 
 
13. Before construction, the LIC will assess the project’s readiness in terms of environmental 
management based on a set of indicators (Table A1.3), and report it to ADB, XPMO and the 
APMO. This assessment will demonstrate that environmental commitments are being carried 
out and environmental management systems are in place before construction starts, or 
suggest corrective actions to ensure that all requirements are met. 
 

Table A1.3: Project Readiness Assessment Indicators 
Indicator Criteria Assessment 

Environmental 
safeguards documents 
approval and disclosure 

 The IEE was approved by ADB, and disclosed on ADB’s project website 
 The EIS approved by XEPB 

 

Measures during 
detailed design 
implemented 

 Measures defined in Table A1.2, Pre- Construction Stage, included in 
detailed designs for each component 

 

EMP update  The EMP is updated after detailed design, cleared by ADB, and disclosed on 
the project website 

 

Compliance with loan 
covenants 

 The borrower complies with loan covenants related to project design and 
environmental management planning 

 

Consultation, GRM  The completion and agreements to resettlement plans before the 
construction 

 

 Consultation plan revised and confirmed for ongoing consultation during 
project implementation. 

 

 GRM (including GRO) established and discussed with / disseminated to 
relevant stakeholders and GRM entry points 

 

Environmental 
Supervision in place 

 EMG established within APMO 
 LIC contracted 
 EMS contracted, physical monitoring plan defined 
 CSCs and ESCs contracted 
 AEPB fully appraised about the subprojects and the relevant EMP 

 

Bidding documents and 
contracts with 
environmental 
safeguards 

 Bidding documents and contracts incorporating the impact mitigation and 
environmental management provisions of the EMP 

 Site-specific EMPs prepared for civil works contracts, reviewed and cleared 
by EMG and LIC 

 Onsite environment engineer (OEE) appointed by contractors 

 

EMP financial support  The required funds have been set aside to support the EMP implementation 
according to the financial plan. 

 

Sources: PPTA team, ADB missions. 

 
 
E. Environmental Monitoring and Inspection 
 
14. An environmental monitoring program is presented in Table A1.4. This program 
considers the scope of monitoring, environmental media, monitoring parameters, time and 
frequency, implementing and supervising agencies. The monitoring will follow the methodology 
provided in the national standard methods for monitoring pollutants. Other associated standards 
are national environmental quality standards and pollutant discharge/emission standards. 
Environmental safeguard monitoring will be coordinated by the APMO through the 
environmental management group (EMG).  
 
15. Internal monitoring. Internal inspections will be undertaken on a daily basis to oversee 
the implementation of the EMP and monitor the actual environmental impacts that will occur. It 
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will be conducted by the OEE, the CSC and ESC, and EMG. The internal monitoring will also 
cover non-quantitative parameters such as solid waste management and soil erosion control, 
and it will be carried out through visual inspections. Results will be reported through the CSCs’ 
monthly reports to the APMO.  
 
16. External (physical) monitoring. The APMO will contract the Akesu environmental 
monitoring station (AEMS) to undertake the external environmental monitoring program, 
including field sampling, lab analysis and reporting, in compliance with the monitoring plan 
defined in the EMP (Table A1.4). External environmental monitoring reports will be prepared on 
a quarterly basis by the AEMS and will be used by the LIC to prepare the annual environment 
monitoring reports (EMRs) which will be submitted to the AMG, XPMO and ADB. 
 
17. PRC Laws and Regulations Compliance Monitoring and Inspection. The AEPB will 
be responsible to commissioning regular and random compliance monitoring and inspection 
before, during, and after construction, as well as in the event of emergencies. If abnormalities 
are found, the AEPB will impose a fine and issue a notice of rectification with a specific deadline, 
in accordance with PRC laws and regulations. 
 
18. EMP compliance monitoring. The EMG, with the support of the LIC, will conduct 
regular site visits, monitor and assess overall project activities under the project design and 
monitoring framework, including environmental targets, review and clear site-EMPs developed 
by contractors, review the contractors’ performance and compliance with the site EMPs, 
supervise the work of the EMS, and  report to ADB and XPMO the progress of the EMP, 
information on project implementation, environmental performance of the contactors, and 
environmental compliance through the semi-annual project progress reports and annual 
environmental monitoring reports. The progress reports on the EMP will pay particular attention 
to consultation and participation, and to public and worker safety and health. The annual 
environment monitoring report will follow the structure defined in the EMP. 
 
19. Environmental Acceptance Monitoring and Audit. Moreover, within 3 months after 
each subcomponent completion, or no later than 1 year with permission from the responsible 
environmental authorities, environmental acceptance monitoring and audit reports will be (i) 
prepared by a qualified environmental institute in accordance with the MEP Guideline on Project 
Completion Environmental Audit (2001); (ii) reviewed for approval by environmental authorities 
who has given the approval to the domestic EIS (i.e., XEPD), and (iii) finally submitted to the 
ADB. 
 
20. Environmental Monitoring during Project Operations. During operation, the 
operating entities (OEs) will conduct regular monitoring in accordance with their O&M plans, to 
be developed in assistance with the LIC. Ambient environmental monitoring in relation to the 
subcomponents will be incorporated into the regular ambient environmental monitoring program 
of AEPB and its AEMS. The monitoring will cover water quality, air quality and acoustic quality. 
Air quality and noise monitoring will cover the residential areas along the road alignments, with 
special attention to the sensitive spots. Water quality monitoring will include the wetlands, rivers 
and canals. Biodiversity monitoring in the Akesu-Duolang wetlands, as established during 
project implementation, will continue during project operation under the lead of the Duolang 
Wetland Management Station, Akesu Forestry Bureau.  
 
21. Environmental monitoring, including the environmental benefits monitoring, will be 
incorporated into the Project Performance management System (PPMS). The APMO with 
assistance from the LIC will be responsible for analyzing and consolidating the data through 
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their management information system. The PPMS will be designed to allow adequate flexibility 
to adopt remedial actions regarding project design, schedules, activities, and development 
impacts. At the beginning of the project, the APMO and LIC will develop comprehensive PPMS 
procedures to systematically generate data on inputs and outputs of the project components 
and agree on environmental and related social economic indicators to be used to measure 
project impacts. The APMO, with assistance from the LIC, will refine the PPMS framework, 
confirm achievable goals, firm up monitoring and recording arrangements, and establish 
systems and procedures no later than 6 months after loan effectiveness. 
 
22. The monitoring results will be used to evaluate: (i) the extent and severity of 
environmental impacts compared with the predicted impacts, (ii) performance of the 
environmental protection measures or compliance with related rules and regulations, (iii) trends 
of impacts, and (iv) overall effectiveness of the EMP. Effectiveness of mitigation measures and 
monitoring plans will be evaluated through a feedback reporting system. Modification of 
measures required by the EMP will be performed, if necessary. The APMO and AEPB play 
critical roles in this feedback and adjustment mechanism as shown in Figure A1.1. 
 
23. The environmental monitoring program is included in Table A1.4. The cost estimates for 
the environmental monitoring program are shown in Table A1.5. Before implementing the 
monitoring plan, responsible agencies (including the AEMS, ESC, AFB and EMG) will provide 
more accurate estimates of the costs and present a further detailed breakdown of the cost 
estimates. The detailed and adjusted environmental monitoring costs shall not be revised down, 
unless for clear reasons (such as revised monitoring plan resulting from revised project scope, 
improved monitoring methodologies, etc). 
 

Table A1.4: Environmental Monitoring Program 

Item Parameters Location Time and Frequency 
Implementing 

Agency 
Supervising 

Agency 
A.  Construction, Urban Infrastructure and Services Component 
1.1 Water Quality 

– Wastewater 
 

Sewage and 
construction 
wastewater 
 

Construction camps 
(wetlands, nursery) and 
construction sites 

Visual inspection for 
proper operation of 
settling ponds, septic 
tanks and sewerage 
connections; daily 
(OEE, CSC), monthly 
(EMG) 
 

OEE, ESC, EMG APMO 

1.2 Water Quality – 
urban areas 

pH, NH3-N, TN, TP, 
BOD, COD, SS, 
oils 
 

For each 
subcomponent, 
minimum 2 locations on 
the river upstream and 
downstream of the 
construction site 
 

3 samples each time; 
at beginning of 
construction and 
quarterly thereafter 

AEMS EMG, AEPB 

1.3 Water Quality – 
Wetlands 

 

pH, NH3-N, TN, TP, 
BOD, COD, SS, 
oils 
 

Akesu-Duolang 
wetlands 

6-8 locations in the 
wetlands, quarterly 

AEMS EMG, AEPB 

2.1 Air quality - All TSP, PM10, CO, 
NOx 

2 monitoring locations 
for each construction 
site 
 

3 samples at each 
location each time; 
quarterly during 
construction season 
 

AEMS EMG, AEPB 
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Item Parameters Location Time and Frequency 
Implementing 

Agency 
Supervising 

Agency 
2.2 Air quality – 

Wetlands 
Odor (Intensity 
Index 0-5, see IEE 
Table 38) 

Wetland shore, 30-m 
distance. 

Quarterly during 
dredging period. 

OEE, ESC, EMG AEPB, PIC 

3.1 Noise – urban 
areas 

Leq (dB(A)) 1 location at the border 
with settlements within 
200 m of each 
construction site 

Twice (day-time and 
night-time) each time; 
monthly during peak 
construction, quarterly 
otherwise 
 

AEMS EMG, AEPB 

3.2 Noise - 
Wetlands 

Leq (dB(A)) 8 locations, including 4 
borders, one center, 3 
locations around 
dredging activities. 

Twice (day-time and 
night-time) each time; 
monthly during entire 
construction period 
 

AEMS EMG 

4. Solid Waste - 
All 

Garbage from 
construction camps 
and construction 
sites 
 

All camps and 
construction sites, 
along roads. 

Visual inspection; 
daily (OEE, CSC), 
monthly (EMG) 
 

OEE, ESC, EMG APMO 

5.  Vegetation - All Removal of 
vegetation and 
exposed surface 
 

All sites Visual inspection; 
daily (OEE, CSC), 
monthly (EMG) 
 

OEE, ESC, EMG AMG 

6. Soil erosion - All Soil Erosion control 
measures (Topsoil 
stockpile, detention 
ponds construction, 
intercepting 
ditches, rehabilitate 
construction sites) 
 

All borrow pits, spoil 
disposal sites and 
construction sites 

Visual inspection; 
weekly (OEE, CSC), 
monthly (EMG) 
 

OEE, ESC, EMG AMG 

7.1 Biodiversity - 
Wetlands 

Disturbance of 
wildlife by 
construction 
workers 
 

Akesu-Duolang 
Wetlands 

Regular inspections, 
weekly (OEE), 
monthly (AFB) 

OEE, ESC, EMG, 
Akesu Forestry 
Bureau (AFB) 
 

APMO 

 Bird population 
(see Table A1.4(b) 
below) 
 

Akesu-Duolang 
Wetlands 

See Table A1.4(b) 
below 1 

LEI, AFB, LIC APMO 

8. Occupational 
Health and 
Safety - All 

Health status, 
hygiene status, 
availability of clean 
water, emergency 
response plans 
 

Construction sites and 
work camps  

Quarterly during 
construction 

Akesu Health 
Bureau, OEE, 
EMG 

APMO 

B.  Construction Completion Environmental Audit    
1.  Urban areas, 
waste transfer 
station  

Air Quality: NOx, 
CO, TSP, PM10 

2 locations for each 
road, 1 location for 
each HES, the waste 

Once upon 
completion, 3 
samples per day for 3 

LEI AEPB 

                                                
1
 The biodiversity monitoring program is drafted in Table A1.4(b) below, and will be refined with support from the wetland and 

biodiversity specialists, to be contracted under the LIC services.  
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Item Parameters Location Time and Frequency 
Implementing 

Agency 
Supervising 

Agency 
transfer station consecutive days at 

each location 
 

 Odor: H2S, NH3 
 

4 borders of waste 
transfer station 

Once upon 
completion, 3 
samples per day for 3 
consecutive days 
 

LEI AEPB 

2.  Noise Noise: Leq (dB(A)) Roads: all sensitive 
receptors defined in 
Table 59, IEE; 4 
borders of waste 
transfer station  

2 samples for 1 day at 
each location 
 

LEI  AEPB 

3.  Soil and 
Vegetation 

Re-vegetation, 
landscaping 

All sites Visual inspection for 
compliance with 
design 

LEI  AEPB 

4.  Wetlands Surface water: 23 
basic parameters 
as per class III of 
PRC Surface Water 
Quality Standards 
(GB 3838-2002) 
 

6-8 locations in 
wetlands 

Once upon 
completion, 3 
samples per day for 3 
consecutive days at 
each location 
 

LEI AEPB 

 Air: TSP 4 location at 4 borders Once upon 
completion, 3 
samples per day for 3 
consecutive days at 
each location 
 

LEI AEPB 

 Noise: Leq (dB(A)) 4 locations at borders 2 samples for 1 day at 
each location 
 

LEI AEPB 

C. Operation (Ambient Monitoring) 
1. Air Quality Odor, TSP, PM10, 

NOx, NO2, CO, as 
per PRC Ambient 
Air Quality 
Standards (GB 
3095-2012). 
 

All sensitive receptors 
along project roads 
(see Table 30, IEE); 1 
location within 
wetlands; 4 borders of 
waste transfer station; 
at boundary of 28 HESs 

3 samples per day for 
3 consecutive days; 
twice per year 
 

AEMS AEPB 

2. Surface Water 
Quality 

23 basic 
parameters as per 
class III of PRC 
Surface Water 
Quality Standards 
(GB 3838-2002), 
plus SS.  
 

Qingnian Canal, 
Duolang wetlands, 
Duolang Canal 

3 samples each time; 
twice per year 

AEMS AEPB 

4. Noise Leq (dB(A)) as per 
PRC Ambient 
Acoustic  Quality 
Standards (GB 
3096-2008). 

All sensitive receptors 
along project roads 
(see Table 59, IEE); 6-8 
locations within 
wetlands; 4 borders of 

2 samples each time, 
2 samples during 
daytime, 2 at night 
each time; twice per 
year 

AEMS AEPB 
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Item Parameters Location Time and Frequency 
Implementing 

Agency 
Supervising 

Agency 
 waste transfer station; 

at boundary of 28 
HESs.  

5. Wetland 
Sediment 

Parameters as per 
Soil Quality 
Standards (GB 
15618-1995) 

Sedimentation zone of 
Duolang wetlands 

5 samples at the 
center of wetlands, 
before dredging 

Duolang Wetland 
Management 
Station 

AEPB 

6. Wetland 
ecosystem 
monitoring 

As defined in Table 
A1.4(b) (to be 
refined during 
project 
implementation) 

Entire Duolang 
wetlands 

As defined in Table 
A1.4(b)(to be refined 
during project 
implementation) 

Duolang Wetland 
Management 
Station, Akesu 
Forestry Bureau 

AEPB 

AEPB = Akesu environmental protection bureau, AEMC = Akesu environmental monitoring center, APMO = Akesu project 
management office, BOD = biochemical oxygen demand, COD = chemical oxygen demand, dB(A) = A-weighted decibel, EMG = 
environmental management group, ESC = environment supervision company, LEI = licensed environmental institute, Leq = 
equivalent continuous noise level, m = meter, NH3-N = ammonia nitrogen, OEE = onsite environmental engineer, pH = measure of 
acidity and alkalinity, PM10 = particulate matter smaller than 10 micrometers, SS = suspended solids, TN = total nitrogen, TP = total 
phosphor, TSP = total suspended particulates. 

 
Table A1.4(b): Biodiversity Monitoring Program  

Monitoring target(s) Frequency Period/season Photo 
(1) Migrant and wintering waterbirds: 
a) Whooper swan (Cygnus cygnus) Monthly counts Nov-Feb 

 

 
(2) Wetland-dependent breeding birds: 
a) Reed-dependent passerines (songbirds): Great 

reed warbler (Acrocephalus arundinaceus) 
Monthly counts of 

singing males 
(territories) 

April-Sept 

 
b) Common breeding ducks:  

 
(b1) Ferruginous duck (Aythya nyroca)  
 
 
 
(b2) Common pochard (Aythya ferina) 
 
 
 
(b3) Spot-billed duck (Anas poecilorhyncha) 

Monthly counts of 
pairs with chicks 

Aug-Oct 

 
c) Grebes:  

(c1) Little grebe (Tachybaptus ruficollis) 
 
 
 

 

Monthly counts of 
pairs with chicks 

Aug-Oct 

http://www.google.com.ph/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=0CAgQjRw&url=http://commons.wikimedia.org/wiki/File:Whooper_Swan_RWD2.jpg&ei=OnqOVLreHcGE8gWAp4LgAg&psig=AFQjCNGkNhd68a46LnUinSITnzDBzpYL5Q&ust=1418709946611911
http://www.google.com.ph/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://birdsphotographer.com/?p%3D3798%26lang%3Den&ei=nnqOVNjHD8Xq8AX2r4GQCg&bvm=bv.81828268,d.dGc&psig=AFQjCNEUFVLyrQAJImFYhy_dCrNDud3H-A&ust=1418710034390900
http://www.google.com.ph/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=0CAgQjRw&url=http://commons.wikimedia.org/wiki/File:Ferruginous_Duck_RWD.jpg&ei=4HqOVMn4DZTf8AXMoYLwDA&psig=AFQjCNFUWSESfxH24ggZ0q2eMeY4R2RLcQ&ust=1418710112332396
http://www.google.com.ph/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=0CAgQjRw&url=http://commons.wikimedia.org/wiki/File:Ferruginous_Duck_RWD.jpg&ei=4HqOVMn4DZTf8AXMoYLwDA&psig=AFQjCNFUWSESfxH24ggZ0q2eMeY4R2RLcQ&ust=1418710112332396
http://www.google.com.ph/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=0CAgQjRw&url=http://en.wikipedia.org/wiki/Common_pochard&ei=C3uOVNf1NMf98QW1y4HYCg&psig=AFQjCNH6ovDFQjtTfyCY5O77cOXsfjxnpA&ust=1418710155947632
http://www.google.com.ph/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=0CAgQjRw&url=https://estnews.wordpress.com/2012/03/04/little-grebe/&ei=53iOVLOACNP28QWN-oK4Dg&psig=AFQjCNEptXVVxlwufcxghQskfdrFXkhPMQ&ust=1418709607203626


Appendix 1 

A1-27 

(c2) Great-crested grebe (Podiceps cristatus) 

 
d) Breeding marsh terns: 

(d1) Whiskered Tern (Chlidonias hybridus) 
 
 
 
 
(d2) White-winged Black Tern (Chlidonias 

leucopterus) 

Monthly counts of 
nests 

June-Aug 

 
e) Other common breeding waterbirds: 

Coot (Fulica atra) 
Monthly counts of 
pairs with chicks 

Aug-Oct 
 
 

 

(3) Aquatic invertebrates: 
a) Odonata (dragonflies) Monthly transect 

counts of displaying 
males / pairs 

May-Sept 
 
 

 

Source: PPTA DFR, SA-07, November 2014. Pictures: Wikipedia (January 2015).  

 

Table A1.5: Environmental Monitoring Costs (104 CNY) 

Monitoring Cost Internal Monitoring Physical Monitoring 

Construction stage (lump sum over the 
construction period) 

6 80 

Operation stage 
(per annum cost) 

Part of OE 
operational costs 

10 

Source: EIS institute estimates. 

 
24. Quality assurance (QA) /quality control (QC) for external 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. 

 

http://www.google.com.ph/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://commons.wikimedia.org/wiki/File:Great_Crested_Grebe_(Podiceps_cristatus)_(14).JPG&ei=kXmOVMurGcrh8AXw74Ew&bvm=bv.81828268,d.dGc&psig=AFQjCNHX3PoPI4e8LwFah7pbNwAYxpQDWQ&ust=1418709788224533
http://www.google.com.ph/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=0CAgQjRw&url=http://www.birdforum.net/opus/Whiskered_Tern&ei=v3eOVM-hHYTk8gWb6oLYCQ&psig=AFQjCNEtwOecqKSEGzesrufl6cUfcWeG6w&ust=1418709311547763
http://www.google.com.ph/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=0CAgQjRw&url=http://www.birdforum.net/opus/Whiskered_Tern&ei=v3eOVM-hHYTk8gWb6oLYCQ&psig=AFQjCNEtwOecqKSEGzesrufl6cUfcWeG6w&ust=1418709311547763
http://www.google.com.ph/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=0CAgQjRw&url=http://commons.wikimedia.org/wiki/File:White-winged_Tern,_M%C5%9Bcichy,_Biebrza%C5%84ski_Park_Narodowy,_Polska.jpg&ei=OniOVPakJ8PZ8gXMr4HgCQ&psig=AFQjCNFSmwaNAv4Kqu_3QuvSDmzitH7b2A&ust=1418709434730426
http://www.google.com.ph/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=0CAgQjRw&url=http://www.cirrusimage.com/odonata.htm&ei=tHuOVLaqA8v28QWji4G4Aw&psig=AFQjCNHX_vayhIDMg6TyKZTBl5uNllQFTg&ust=1418710324133614
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F. EMP Implementation Costs 
 
25. The cost for environmental management and impact mitigation measures are listed 
against line items in the EMP matrix (Table A1.2). Environmental monitoring costs are also 
included in the monitoring plan (Table A1.5). These are to be included in the construction 
contracts and counterpart budgets. APMO will pay for external monitoring carried out by the 
Akesu environment monitoring station AEMS). During implementation, the cost required can be 
adjusted based on actual requirements. If there are unpredictable environmental impacts found 
during the implementation of the environmental monitoring, the Project IEE and EMP should be 
updated in a timely manner and mitigation measures will be put forward to reduce the impacts to 
acceptable levels. 
 
26. Internal monitoring costs will be borne by the contractors during construction and by the 
OEs during operation. Before implementing a monitoring plan, the APMO and EMG, supported 
by the LIC, will present a more detailed breakdown of the estimated budget. During sub-
component implementation, the budgets will be adjusted based on actual requirements. 
 
27. Contractors will bear the costs for all mitigation measures during construction, which will 
be included in the tender and contract documents. The OEs will bear the costs related to 
mitigation measures during operation. The Project as a whole will bear the costs for training and 
the Loan Implementation Consultant (LIC). 
 
 
G. Consultation, Participation and Information Disclosure 
 
28. Consultation during Project Preparation. Meaningful consultation was conducted 
during project preparation. The consultation process and its outcome are described in Chapter 
VI of this IEE. Direct public participation was conducted as an ongoing element in the 
development of the sub-components. These activities were carried out by the LDIs in the 
preparation of the FSR and EIS and by the Technical Assistance (TA) Consultants following 
PRC National Environmental Impact Assessments Technical Guidelines and ADB’s Safeguard 
Policy Statement (2009). 
 
29. Future Consultation Plan. Future plans for public involvement during detailed design, 
construction and operation phases were developed during project preparation. Affected people 
will be consulted and informed through site visits and informal interviews by the APMO (through 
the EMG), with support of the LIC. Public meetings will be organized by the APMO prior to mid-
term mission to present and discuss EMP implementation progress, solicit community opinions 
and concerns, and agree on required corrective actions. The LIC will, prior to project completion 
report, organize surveys in the project affected areas to assess community satisfaction with 
project implementation, project outputs, and EMP implementation performance. The results will 
be documented in the project completion report (PCR).  
 
30. Information Disclosure. The project’s environmental information will be disclosed as 
follows: (i) the project IEE is disclosed at www.adb.org; (ii) the Chinese EIS was disclosed on 
the website of the XUAR Environment Protection Department; and (iii) the annual environment 
monitoring reports will be disclosed at www.adb.org and on the website of the AMG. 
 

Table A1.6: Consultation and Participation Plan 
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Organizer Approach Frequency Subjects Participants 
Project preparation 

Domestic EIA 
Institute 

Questionnaires and 
interviews 

During field work 
for domestic EIS 

Project priority, effects, attitudes to 
the Project / components, and 
suggestions 

Residents within 
subproject areas and 
construction areas 

PPTA 
Consultant, ADB 

Site visits, and 
public consultations 

Formal 
consultations, 3 
review missions 
during PPTA, 
informal interviews 
during site visits 

Comments and recommendations 
of affected people and 
stakeholders 

Representatives of 
affected people and 
stakeholder agencies 

APMO, PPTA 
Consultant 

Establish Grievance 
Redress Mechanism 

Ongoing Pathway for complaints from and 
resolution of environmental 
problems in construction and 
operation 

Affected persons, AP 
representatives and 
other stakeholders 

Construction 

EMG, APMO, LIC Site visits, informal 
interviews 

Regularly (during 
site inspections by 
EMG and LIC) 

Construction impacts, site safety, 
comments and suggestions 

Construction workers 
within construction 
area; and residents 
within construction 
area 

LIC, EMG, APMO Public meetings in 
each project city 

Once prior to 
midterm review 

EMP implementation progress, 
adjusting mitigation measures if 
necessary, construction impacts, 
comments and suggestions 

Representatives of 
residents, APs, and 
related local 
agencies 

Operation 

LIC, EMG, APMO Questionnaire 
survey 

Prior to project 
completion 

Community satisfaction with 
project implementation, project 
outputs, and EMP 
implementation performance. 

Representatives of 
residents, APs, and 
related local 
agencies 

APMO = Akesu Project Management Office, EIS = Environmental Impact Statement, LIC = Loan Implementation Consultant, OE = 
Project Operating Entity. Source: APMO, domestic EIS. 

 

 
H. Institutional Strengthening and Training 
 
31. Main institutional strengthening measures for environmental management include (i) 
the establishment of the Environment Management Group (EMG) within the APMO; (ii) the 
contracting of a loan implementation consultant (LIC), including one international and one 
national environment specialist as well as experts in wetland management, biodiversity 
monitoring, traffic safety, etc, to support EMP implementation and provide training; (iii) the 
contracting of the Akesu environment monitoring station (AEMS) for the conduct of 
environmental impact monitoring; and (iv) the procurement of construction supervision 
companies (CSCs). In addition, the following institutional strengthening measures are included: 
 
32. Capacity building. To ensure effective implementation of the EMP and project 
sustainability, a capacity building component was included in the project. The main purpose of 
the capacity building component is to enhance the capacity of the AMG, APMO and the OEs to 
implement and operate the project facilities. The scope will focus on the following areas: (1) 
living streets (pilot); (2) planning of slow-traffic system, solid waste management, wetland 
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management and biodiversity protection; (3) ADB policies and procedures and all project 
management-related aspects (PPMS, procurement, financial management, contract 
management, fund withdrawal, disbursement, EMP and environmental safeguard monitoring, 
and social safeguard monitoring including RP / EMDP / GAP. Detailed capacity building tasks 
are defined in the PAM.  
 
33. Training. The LIC and other consultants hired for the Project will offer EMP and other 
trainings that is specific to their roles for the project. Major training emphases will be (i) to 
ensure that contractors are well versed in environmentally sound practices and are able to 
undertake all construction with the appropriate environmental safeguards; and (ii) to ensure that 
all staff at all levels are trained in appropriate work practices for wetland management. The 
provisional training plan is provided in Table A1.7. During the inception phase of the consulting 
service the LIC will conduct a training needs assessment (TNA) and update and refine the plan 
as needed. The training plan will be revised on an annual basis and disclosed through the 
annual environment monitoring report. Funding of this training is included in the Project budget. 
The estimated incremental costs for the institutional strengthening and training are shown in 
Table A1.2. 
 

Table A1.7: Training Plan 
Activities Target Agencies Time Modality Location 

1. ADB Policies (ADB country 
partnership strategy, priorities, 
project cycle, safeguard policy, 
PPMS, etc.) 
 

APMO and OEs  Once, at the 
inception 
 

Lecture APMO 

2. ADB Guidelines (Procurement 
Guideline, Use of Consultants 
Guideline, fund withdrawal and 
disbursement procedures, Loan 
Agreement, etc.) 

APMO, XPMO, OEs Once, at the 
inception 
 

Lecture APMO 

3. Environment Management 
during Construction (Grievance 
Redress Mechanism, Relevant 
national laws and regulations, 
international best practices, 
project EMP, site-EMPs, etc.) 
 

APMO, EMG, EPB, OEs, 
contractors (including their 
on-site environmental 
engineers, OEE), and CSCs 

6 times, 1 time at 
inception, and 
semi-annually for 
new contractors 
and OEEs and 
CSCs 

Lectures and site 
visits 

APMO and 
construction sites 

4. Social Safeguards: 
Relevant national laws and 
regulations, RP, EMDP, GAP 

APMO, Resettlement Office, 
Civil Affairs and Religion 
Bureau, Women Federation 

3 times, 1 at the 
inception, and 
semiannually. 

Lecture and site-
visits 

APMO and 
resettlement 
communities 

5. Living Streets (1): 
International and domestic new 
concepts and best practices, 
project design 
 

Top decision makers of AMG 
 

One time in first 
year 

Lecture AMG 

6. Living Streets (2): 
International and domestic new 
concepts and best practice, 
project design 
 

APMO, related departments, 
DRC, FB, Planning Bureau, 
Housing and Urban-rural 
Development Bureau, Law 
Enforcement Bureau, Civil 
Affairs and Religion Bureau 
 

One time, in the 
first year 

Lecture AMG 

7. Living Streets (3): 
International and domestic new 

Demonstration communities 
and neighborhoods, 

2 times before 
start of the project 

Lecture, 
discussion, 

Demonstration 
communities 
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Activities Target Agencies Time Modality Location 
concepts and best practice, 
project design 

representatives of the 
communities 

consultations 

8. Green and Human-Centered 
Transport System (1): 
International and national new 
concepts and best practice in 
green and human-centered 
transport system 
 

AM Party committee and 
AMG 

One time, in the 
first year. 

Lecture AMG 

9. Green and Human-Centered 
Transport System (2): 
International and national new 
concepts and best practice in 
green and human-centered 
transport system; methodologies 
for preparing green and human-
centered transport system 
master plan 
 

APMO, related departments, 
DRC, FB, Planning Bureau, 
Housing and Urban-rural 
Development Bureau, Law 
Enforcement Bureau, Civil 
Affairs and Religion Bureau, 
O&M agencies 

One time, the first 
year. 

Lecture and site 
visits 

APMO 

10. Integrated Solid Waste 
Management (1): 
International and national new 
concepts and best practices of 
integrated solid waste 
management, including 3R 
 

Top decision makers of AMG 
 

One time in the 
first year 
 

Lecture 
 

AMG 

11. Integrated Solid Waste 
Management (2): International 
and national new concepts and 
best practices of solid waste 
management, including 3R, 
public education and outreach; 
ISWM case studies; preparation 
of ISWM plan and O&M plan 
 

APMO, relevant 
departments, DRC, FB, 
Planning Bureau, Housing 
and Urban-rural 
Development Bureau, Law 
Enforcement Bureau, EPB, 
Akesu Water Group 

One time in the 
first year 
 

Lecture, 
workshop and 
site visits 

APMO 

12. Integrated Solid Waste 
Management (3): Solid waste 
management case study, 
preparation of ISWM plan. 
 

Law enforcement Bureau, 
Planning Bureau, EPB, 
Akesu Water Group, Jingyu 
Sanitation Co. 

3 times in the first 
year and second 
year. 

Lecture and 
workshop 

APMO and 
project area, 

13.Wetland Management and 
Biodiversity Protection (1): 
International and national new 
concept and best practice in 
wetland management and 
project design 
 

Top decision makers of AMG One time first 
year. 

Lecture AMG 

14.Wetland Management and 
Biodiversity Protection (2): 
International and national new 
concept and best practice in 
wetland management and 
project design 
 

APMO and related 
government departments 
(DRC, FB, Planning Bureau, 
Forest Bureau, EPB, Water 
Resource Bureau) 
 

One time, first 
year 
 

Lecture and site 
visits 
 

APMO 
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Activities Target Agencies Time Modality Location 
15. Wetland Management and 
Biodiversity Protection (2): 
Duolang River Wetland Park 
Management Plan, Wetland 
Biodiversity Monitoring Plan, 
Wetland water source protection, 
public education 
 

Relevant sections of 
Duolang River Wetland Park 
Management Station, Forest 
Bureau, EPB, WRB 

One time, first 
year, 

Lecture and 
workshop 

APMO 

16.Domestic Study Tour (1): 
Living streets and green and 
human-centered transport 
systems) 

XPMO, APMO, relevant 
departments: DRC, FB, 
Planning Bureau, Housing 
and Urban-Rural 
Development Bureau, 
Transport Bureau, Law 
Enforcement Bureau, road 
O&M agency  

One time, first 
year 

Study tour Beijing, 
Shanghai, 
Guangzhou, 
Shenzhen 

17. Domestic Study Tour (2): 
Wetland management and 
biodiversity protection 

XPMO, APMO, relevant 
departments: DRC, FB, 
Planning Bureau, Forest 
Bureau, EPB, WRB 

One time, second 
year 

Study tour Northeast area, 
(Sanjiang plain 
wetlands), 
Ningxia Yinchuan 
Wetland Park, 
Dongting Lake, 
Boyang Lake 

18. Domestic Study Tour (3): 
Solid Waste 

XPMO, APMO, relevant 
departments: DRC, FB, 
Planning Bureau, Bureau, 
Transport Bureau, Law 
Enforcement Bureau, Road 
O&M Agency, EPA 

One time, second 
year 

Study tour Sanitation Model 
cities  

19. Overseas Study tour (1): 
Living streets and green and 
human-centered transport 
 

XPMO, APMO, and relevant 
AMG agencies 

One time, first 
year 

Study tour TBD 

20. Overseas Study Tour (2): 
Wetland management, 
biodiversity protection, and 
integrated solid waste 
management 
 

XPMO, APMO, and relevant 
AMG agencies 

One time, second 
year 

Study tour TBD 

21. Workshops during ADB Loan 
Review Missions: Inception, 
implementation, completion 
workshops) 
 

APMO, AMG, related 
agencies, project operating 
agencies 

6-8 times, 
inception, mid-
term, completion, 
and annual loan 
review missions 

Workshop and 
site visits 

APMO and 
construction sites 

 
 
I. Reporting and Supervision 
 
34. Semi-annual progress reports. The EMG of the AMPO will prepare an EMP related 
section to the semi-annual project progress reports, presenting: (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 



Appendix 1 

A1-33 

safety reporting (e.g. accidents during construction); (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. 
 
35. Annual environmental monitoring report. The APMO will submit annual 
environmental monitoring and EMP progress reports in English and submit these to ADB. The 
LIC will help prepare the reports. The annual environment monitoring report should confirm the 
project’s compliance with the EMP and PRC legislated standards, identify any environment- 
related implementation issues and necessary corrective actions; and present: (i) project 
implementation status; (ii) environmental mitigation measures implemented; (iii) monitoring 
activities; (iv) monitoring data; (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); (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. APMO will send the report to the XPMO and 
ADB. The report will be disclosed on ADB’s website. 
 
36. Report of environmental acceptance monitoring and audit. No later than a month 
after completion of the construction work for each subproject, the EMG shall collect data/reports 
from all contractors and CSCs, and submit construction mitigation completion reports to the 
APMO and AEPB. 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 subproject completions will be (i) 
prepared in accordance with the PRC Regulation on Environmental Check-and- Acceptance of 
Project Completion (State Environmental Protection Agency, 2001); (ii) reviewed for approval by 
the EPB, and (iii) finally reported to ADB by the XPMO. 
 

Table A1.8: Reporting Plan 
Reports From To Frequency  

Construction Phase    
Environmental impact 
monitoring reports 

Environmental impact monitoring 
reports 

AEMS (funded 
by APMO) 

AEPB, APMO 
and XPMO 

Quarterly 

Reports to ADB Semi-annual project progress 
reports (with section on EMP 
implementation) 

APMO XPMO, ADB Semiannually 

Environmental monitoring and EMP 
progress reports 

APMO, LIC ADB, XPMO Annually 

Operation 
Environmental impact 
monitoring report 

Environmental impact monitoring 
reports 

AEMS (funded 
by APMO) 

AEPB, APMO 
and XPMO 

Twice per year, until 
PRC is issued 

Reports to 
ADB 

Environmental monitoring and EMP 
progress reports 

APMO, LIC XPMO, ADB Yearly 
(until PCR is issued) 

 Project completion report APMO, LIC ADB Not later than 6 
months after the 
physical completion 
of the project 

ADB = Asian Development Bank, AEPB = Akesu Environment Protection Bureau, APMO = Akesu Project Management Office, 
EMC = Environmental Monitoring Center, EMG = Environmental Management Unit, LIC = Loan Implementation Consultant, 
XPMO = Xinjiang Project Management Office. 
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J. Mechanisms for Feedback and Adjustment 
 
37. The EMP is a live document. The need to update and adjust the EMP will be reviewed 
when there are design changes, changes in construction methods and program, unfavorable 
environmental monitoring results or inappropriate monitoring locations, and ineffective or 
inadequate mitigation measures. Based on environmental monitoring and reporting systems in 
place, the APMO (under the supervision of XPMO and with the support of the LIC) shall assess 
whether further mitigation measures are required as corrective action, or improvement in 
environmental management practices are required. APMO will inform ADB and XPMO promptly 
on any changes to the project and needed adjustments to the EMP. The updated EMP will be 
submitted to ADB for review and approval, and will be disclosed on the project website. The 
feedback and adjustment mechanism is presented in Figure A1.1. 
 



Appendix 1 

A1-35 

 
 

Figure A1.1: Mechanism for Feedback and Adjustment 
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Table A1.9: Project Implementation Schedule 
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Appendix 2: Environmental Due Diligence of Akesu Water Supply Plants (WSP) 

 

1. In 2012, the water supply volume for urbanized Akesu totaled 70,000 m3/d on average, 

reaching 85,000 m3/d in peak days. In 2013, the water supply volume reached an average of 

90,000 m3/d. The Akesu Water Group (AWG) provides centralized water supply to the 

urbanized areas. The total urban population is approximately 500,000, including non-registered 

residents. The percentage of population with centralized water supply in urban Akesu is 95% 

or 470,000 in total. The remaining 5% is serviced with community wells. They are located in 

urban margins with old one-floor houses that are designated for urban renewal soon. There 

are three water supply plants (WSPs) in Akesu city. Akesu no. 1 WSP (old plant), no. 2 WSP 

(new plant) and Hanikesong WSP (rural WSP). Drinking water supply for rural communities is 

the responsibility of the water resources bureau. 

 

2. Akesu no. 1 WSP is situated on the west bank of the Duolang River, to the northwest 

of the city. It became operational in 1986. The plant itself occupies a land area of 20.8 mu (or 

approximately 1.4 ha). The initial design capacity was 15,000 m3/d, and has been gradually 

expanded to 100,000 m3/d, with the maximum supply capacity of 110,000 m3/d. The water 

supply main has a design capacity of 150,000 m3/d. There are 21 water withdrawal wells, with 

a withdrawal volume of 200 ~ 360 m3/h per well. The depth of the wells is 60 ~ 80 m. The 

water is withdrawn from the wells, then transmitted to the WSP, and after treatment, is 

supplied to the central-western part and eastern part of the city. According to official 

geological-hydrological surveys, the water source area is classified as being “shallow and 
extremely abundant”.  
 

3. The no. 2 WSP is located in Yi’erma village, Yiganqi township. Its construction was 
financed by Hangzhou municipal government, Zhejiang province. Hangzhou is a twining city 

for Akesu. It occupies a land area of 65 mu (or approximately 4.3 ha). The first phase of the 

WSP is completed; it has a near-term (2015) supply capacity of 98,000 m3/d and long-term 

(2020) supply capacity of 250,000 m3/d. 

 

4. The Hanikesong WSP supplies drinking water to adjacent rural areas. It is located in 

the south of Wuka road in the southwestern part of Akesu city. It became operational in 2010, 

with a supply capacity of 3,000 m3/d. The water source is groundwater. The WSP is not yet 

incorporated into the urban water supply system. 

 

5. Supply capacity vs. demand. Akesu’s total urban water demand is the sum of water 

consumption of the urban center (i.e. the project area), the economic and technological 

development zone (ETDZ) and the Textile Industrial Park (TIP).1 The long-term water demand 

                                                
1
 Textile Industrial Park lies in the southeast of Akesu city center and the south of Akesu River; ETDZ lies in the southwest of 

Akesu city center and the south of Akesu River.  



- A2.2 - 

has been established accounting for short- and long-term development projections. According 

to Akesu Urban Master Plan (2012-2030), in the short-term, the total population will reach 

530,000 million (2020), including 0.49 million people in the city center, 16,000 in ETDZ, 20,000 

in the TIP; in long term (2030), the total urban population will reach 770,000, including 700,000 

in the old districts, 20,000 in ETDZ, and 50,000 in the TIP. The short-term demand (2020) is 

determined as 205,000 m3/d; the long-term demand is determined as 350,000 m3/d (Table 

A2.1).  

 

Table A2.1: Akesu’s Short- and Long-Term Urban Water Demand 

Design 
Horizon 

Area 
Domestic and 

Public 
(m3/d) 

Industry 
(m3/d) 

Road and 
Greening 

(m3/d) 

Leakage 
(m3/d) 

Unforeseen 
Demand 

(m3/d) 

Total 
(m3/d) 

2020 

Urban Centre 76,500 12,621.0 6,496 8,299.6 8,313.3 112,229.3 
ETDZ 2,550 31,642.5 2,996 554.6 3,019.4 40,762.5 

Textile Area 3,400 42,677.5 1,917 531.7 3,882.1 52,408.3 
Total 82,450 86,941.0 11,409 9,385.9 15,214.8 205,400.2 

2030 

Urban Centre 133,000 16,764.0 16,250 14,925.0 14,475.1 195,414.1 
ETDZ 3,800 51,574.5 6,099.5 990.0 4,997.1 67,461.1 

Textile Area 9,500 57,553.5 4,940 1,444.0 5,875.0 79,312.5 
Total 146,300 125,892 27,290 17,359.0 25,347.2 342,187.7 

Source: PPTA DFR, October 2014 

 

6. Adherence to Tarim Water Distribution Program. Water extraction rates necessary 

to sustain Akesu’s projected urban and economic development can be guarranteed: The long-

term demand (2030) of 350,000 m3/d, or some 0.125 km3/a, will account for 33% of the annual 

water quota for productive use in Akesu Prefecture (dry year scenario), as fixed in the Tarim 

Water Distribution Program (Table A2.2).  

 

Table A2.2: Tarim River Basin Water Allocation Plan for Different Inflow Predictions 

River Section and Water User Annual Runoff [m3/a] 

Upper reaches (Akesu Prefecture) 

Inflow at Aral (i.e., downstream Akesu Prefecture) 2.50 3.00 3.50 4.00 4.50 4.65 5.00 5.50 6.00 6.50 7.00 

Economic activities 0.37 0.37 0.37 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 

Environmental flow 0.72 0.93 1.15 1.32 1.54 1.60 1.76 1.97 2.19 2.40 2.62 

Runoff released to middles reaches 1.42 1.70 1.99 2.27 2.56 2.64 2.84 3.12 3.41 3.69 3.97 

Middle reaches 

Runoff at Yingbaza 1.42 1.70 1.99 2.27 2.56 2.64 2.84 3.12 3.41 3.69 3.97 

Oil exploitation 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 

Other economic activities 0.30 0.30 0.30 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 

Environmental flow 0.73 0.95 1.18 1.37 1.60 1.66 1.83 2.06 2.29 2.51 2.74 

Runoff released to lower reaches 0.27 0.33 0.38 0.43 0.49 0.51 0.54 0.60 0.65 0.71 0.76 

Lower reaches 

Water transferred from Konqi River 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 

Runoff at Qala Station 0.72 0.78 0.83 0.88 0.94 0.96 0.99 1.05 1.10 1.16 1.21 

Economic activities 0.41 0.41 0.41 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 
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Environmental flow 0.09 0.10 0.12 0.12 0.14 0.15 0.17 0.21 0.24 0.28 0.31 

Runoff released to lower reaches below Daxihaizi 0.23 0.26 0.30 0.31 0.34 0.35 0.36 0.38 0.40 0.42 0.44 

Source: Peng, H.Y., et al. (2014) Water Distribution in the Perspectives of Stakeholders and Water Users in the Tarim River 

Catchment, Xinjiang, China. Journal of Water Resource and Protection, 6(543-555).  

 

7. Water source protection zoning. In 2007, the AMG proclaimed the “Decree on 
Sanitation and Protection of Drinking Water Supply Source Areas”. AMG approved the 

designation of class I water supply source protection zone that extends 300 m from the wells 

with an area of 5.5 km2, and class I water supply source protection zone that extends between 

300 m and 1,000 m from the wells, with a total area of 9.5 km2.  

 

8. The no. 1 and no. 2 WSPs are owned and operated by the Akesu Water Group Co. Ltd. 

(AWG) which is an enterprise owned by the AMG. The AWG is responsible for drinking water 

supply, wastewater treatment and maintenance of the city’s drainage system. There are 276 

formal staffs and workers in AWG, including 25 medium management staff and 53 technical 

staff (including 2 senior engineers, 20 engineers and 31 assistant engineers). AWG’s 
organizational structure is defined in Figure A2.2 below. 

 

 

Figure A2.2: Organigram of Akesu Water Group Co., Ltd. 
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9. The PPTA consultants toured the WSPs and met with the management at the WSPs 

and in the APMO. AMG has strengthened supervision over drinking safety and the 

management of drinking water supply source areas. Water quality at the inlet and outlet of the 

WSPs is monitored with automated 24-hr system. The XUAR Department of Housing and 

Urban-Rural Development (XHURD) entrusts the Urumqi Water Quality Monitoring Station to 

conduct a comprehensive test of drinking water supply quality. In 2013, the drinking water 

samples were tested for 106 parameters in accordance with the Drinking Water Quality 

Standards (GB5749-2006, Table A2.3 and A2.4), with a pass rate of 100%. 

 

Table A2.3: Drinking Water Quality Standards (GB5749-2006) 

No. Parameter Standard  

 Routine Parameter of Drinking Water Quality  
 Microbiological parameter2  
1 Total coliform (MPN/100ml or CFU/100ml) LD 
2 Thermotoletant coliform (MPN/100ml or CFU/100ml) LD 
3 Escherichia Coli (MPN/100ml or CFU/100ml)  
4 Total plant count (CFU/ml) 100 
 Toxicological parameter  
5 Arsenic (As, mg/L) 0.01 
6 Cadmium (Cd, mg/L) 0.005 
7 Chromium Hexavalent (Cr 6+, mg/L) 0.05 
8 Lead (Pb, mg/L) 0.01 
9 Mercury (Hg, mg/L) 0.001 
10 Selenium (Se, mg/L) 0.01 
11 Cyanide (CN-, mg/L)  0.05 
12 Fluoride (mg/L) 1.0 
13 Nitrate (mg/L) 10 
14 Trichloromethane (mg/L) 0.06 
15 Carbon tetrachloride (mg/L) 0.002 
16 Bromate (when O3 is applied) (mg/L) 0.01 
17 Formaldehyde (when O3 is applied) (mg/L) 0.9 
18 Chlorite (when ClO2 is applied) (mg/L) 0.7 
19 Chlorate (when compound chlorine dioxide is applied ) (mg/L) 0.7 

 Sensory Properties and General Chemical Parameter  

20 Chromaticity (Unit of platinum cobalt color) 15 

21 Turbidity (diffusing turbidity unit) NTU 1 

22 Odor and Taste No odor, no taste 

23 Appearance  None 

24 pH 6.5≤X<8.5 

25 Aluminum (Al, mg/L)  0.2 

26 Iron (Fe, mg/L) 0.3 

27 Manganese (Mn, mg/L) 0.1 

28 Copper (Cu, mg/L) 1.0 

29 Zinc (Zn, mg/L) 1.0 

30 Chloride (Cl-, mg/L) 250 

31 Sulfate (SO4-mg/L) 250 

32 TDS (mg/L) 1000 

33 Total Hardness (CaCO3) (mg/L) 450 

34 CODMn (mg/L) 3 

                                                
2 

MPN= Most Probable Number; CFU: Colony forming unit.  
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No. Parameter Standard  

35 Volatile phenols (phenol) (mg/L) 0.002 

36 LAS (mg/L) 0.3 

 Radioactivity Parameter3  

37 Total α radioactivity  (Bq/L) 0.5 

38 Total β radioactivity (Bq/L) 1 

 Non-Routine Parameter  

 Microbial indicators  

39 Giardia cysts (count/10L) <1 

40 Cryptosporidium oocysts (count/10L) <1 

 Toxicological parameter (mg/L)  

41 Antimonium  (Sb, mg/L) 0.005 

42 Barium (Ba, mg/L 0.7 

43 Beryllium (Be, mg/L) 0.002 

44 Boron (B, mg/L) 0.5 

45 Molybdenum (Mo, mg/L) 0.07 

46 Nickel (Ni, mg/L) 0.02 

47 Silver (Ag, mg/L) 0.05 

48 Thallium (Ti, mg/L) 0.0001 

49 Cyan chloride (CN- mg/L) 0.07 

50 Chlorodibromomethane (mg/L) 0.1 

51 Bromodichloromethane (mg/L) 0.06 

52 Dichloroacetic acid  (mg/L) 0.05 

53 1,2-dichloroethane (mg/L) 0.03 

54 Dichloromethane (mg/L) 0.02 

55 THMs 1 

56 1,1,1 - trichloroethane (mg/L) 2 

57 Trichloroacetic acid (mg/L) 0.1 

58 Trichloroaldehyde (mg/L) 0.01 

59 2,4,6- trichlorophenol (mg/L) 0.2 

60 Bromoform (mg/L) 0.1 

61 Heptachlor (mg/L) 0.0004 

62 Malathion (mg/L) 0.25 

63 PCP (mg/L) 0.009 

64 HCH (total amount, mg/L) 0.005 

65 Hexachlorobenzene (mg/L) 0.001 

66 Dimethoate (mg/L) 0.08 

67 Parathion (mg/L) 0.003 

68 Bentazone (mg/L) 0.3 

69 Parathion-methyl (mg/L) 0.02 

70 Chlorothalonil (mg/L) 0.01 

71 Carbofuran (mg/L) 0.007 

72 Lindane (mg/L) 0.002 

73 Chlopyrifos (mg/L) 0.03 

74 Glyphosate (mg/L) 0.7 

75 DDVP (mg/L) 0.001 

76 Arazine (mg/L) 0.002 

77 Deltamethrin (mg/L) 0.02 

                                                
3
 Radionuclide phase analysis is conducted if radioactivity value exceeds limits, to determine if the water is drinkable. 

app:ds:lindane
app:ds:Chlopyrifos
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No. Parameter Standard  

78 2, 4 - dichlorobenzene oxygen ethanoic acid (mg/L) 0.03 

79 Dichloro-diphenyl-dichlorothane (mg/L) 0.001 

80 Ethylbenzene (mg/L) 0.3 

81 Dimethylbenzene (mg/L) 0.5 

82 1,1- dichloroethylene(mg/L) 0.03 

83 1,2- dichloroethylene(mg/L) 0.05 

84 1,2- dichlorobenzene(mg/L) 1 

85 1,4- dichlorobenzene(mg/L) 0.3 

86 Trichloroethylene(mg/L) 0.07 

87 Trichlorobenzene(mg/L) 0.02 

88 Hexachlorobutadiene(mg/L) 0.0006 

89 Acrylamide (mg/L) 0.0005 

90 Tetrachloroethylene (mg/L) 0.04 

91 Toluene (mg/L) 0.7 

92 DEHP (mg/L) 0.008 

93 ECH (mg/L) 0.0004 

94 Benzene (mg/L) 0.01 

95 Styrene (mg/L) 0.02 

96 Benzopyrene (mg/L) 0.00001 

97 Chloroethylene(mg/L) 0.005 

98 Chlorobenzene(mg/L) 0.3 

99 Microcystin-LR(mg/L) 0.001 

 Physical Properties and General Chemical parameters (mg/L)  

100 Ammonia Nitrogen(NH3-N, mg/L) 0.5 

101 Sulfide (S, mg/L) 0.02 

102 Sodium (Na, mg/L) 200 

 

Table A2.4: General Parameters and Requirements for Drinking Water Disinfectant 

No. Disinfectant 
Exposure duration with 

Water 
Limit in water 

supplied (mg/L) 
Residue in water 
supplied (mg/L) 

Residues in network end 
(mg/L) 

103 
Chlorine and free chlorine 
(mg/L) 

≥30 min 4 ≥0.3 ≥0.05 

104 
Monochloramine (total 
chlorine, mg/L) 

≥120 min 3 ≥0.5 ≥0.05 

105 Ozone (O3, mg/L) ≥12 min 0.3 - 
0.02/ ≥0.05 if chlorine is 

added 

106 
Chlorine Dioxide (ClO2, 
mg/L) 

≥30 min 0.8 ≥0.1 ≥0.02 

 

 

Figure A2.1: Sample of Akesu Drinking Water Quality Report 

app:ds:dichloro-diphenyl-dichlorothane
app:ds:chloroethylene
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10. The WSPs are well maintained, clean and tidy with good green space. They meet the 

requirements of the PRC Sanitation Standards for Enterprises of Central Drinking Water 

Supply (GB/T17218-2001). During tours, no foul odor or excessive noise were detected within 

the plants. At the plant borders, no machinery noises could be detected. According to plant 

managers, no complaints about odor or noise have been received from local residents. 

 

11. The plants are connected with the urban sewage network and therefore the sewage 

from the plants is discharged into the municipal sewers that transmit the sewage to the Akesu 

WWTP. Each plant produces about 10 kg/d of garbage, which are stored in a closed chamber 

and collected by the urban sanitation bureau and disposed in the Akesu landfill. 

 

12. In conclusion, there are no issues of concern over the water quality of the water 

sources. The produced water meets the PRC Drinking Water Quality Standard (GB5749-2006). 

There is a good monitoring and supervision system in place for quality assurance and control. 

The water supply sources are under class I and class II protection. The WSPs meet the 

national sanitation requirements. The noise and odor emissions from the plants also meet the 

applicable national standards. The operation of the plants do not cause community annoyance. 
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Appendix 3: Environmental Due Diligence of Akesu Wastewater Treatment Plant 

 

1. Situated in the southwest of the city and occupying a land area of 54 mu (3.6 ha), the 

Akesu municipal wastewater treatment plant (WWTP) has a design capacity of 60,000 m3/d for 

the first phase. The construction began 1998 and it was put into operation in 2001. The 

expanded WWTP (120,000 m3/d) came to service in 2013. It was financed by state bonds. 

Because of the good performance, the WWTP was named by the Ministry of Housing and 

Urban and Rural Development (MoHURD) as a “National Technological Demonstration for 

Urban Wastewater Treatment”. 
 

2. The treatment technology is “alternated internal cyclic system” (AICS) which is an 
improved UNITANK system. According to an independent performance review conducted in 

2004, the WWTP has the following demonstration features1: (i) low investment at CNY 699 per 

m3; (ii) low energy consumption at 0.16 kWh per m3; (iii) low staffing requirements at 20 in total; 

(iv) low operational cost at CNY 0.34 per m3, including capital construction, operation and 

maintenance. 

 

3. The WWTP is designed to meet class 1B of the PRC Standards on Pollutant Discharge 

Standards of Municipal Wastewater Treatment Plant (GB 18918-2002). Effluent quality is 

sampled and analyzed by the WWTP operator on a bi-hourly basis. The Akesu environmental 

protection bureau (AEPB) has installed an automated online monitoring system which monitors 

the effluent quality on a 24-hr, real-time basis. The PPTA environment specialists, 

accompanied by APMO officers, visited the WWTP, and inspected facilities and the effluent 

quality monitoring records. First-hand information obtained from the WWTP operator has 

shown that the WWTP has met the design requirements and the national class 1A discharge 

standards. This has been confirmed by the AEPB. A selected monitoring record is shown in 

Photo 9 (bottom of the report, ditto) and Table A3.1. Shown in Table A3.2 are the effluent 

quality monitoring results which meet the national class 1B standards. 

 

Table A3.1: Effluent Quality of the Akesu WWTP on 8 August 2014 

 
Monitored Parameter (mg/l) 

COD TP TN NH3-N SS 
Influent 476 6 24 30.1 229 
Effluent 36 0.5 3 2.0 8 

Class 1A standards 50 0.5 15 5 10 

Class 1B standards 60 1 20 8 20 

Source: WWTP operational records of 8 August 2014. 

 

 

 

                                                
1
 Cui, Zhife g, Wu Lizhi a d Ya g Kaiju . 2004. Desig  a d operatio  of the Xi jia g Akesu wastewater treat e t pla t . 

Journal of Urban Water Supply and Drainage, 30(9): 1-4. 
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Table A3.2: Effluent Quality of Akesu WWTP, 2005 

 pH 
(-) 

COD 
(mg/l) 

NH3-N 
(mg/l) 

LAS 
(mg/l) 

Color 
(-) 

SS 
(mg/l) 

Q1/2005 7.76 15.14 36.94 0.415 38 18 
Q2/2005 8.36 14.58 33.96 0.791 24 7 
Q3/2005 7.45 17.12 19.76 0.214 16 14 
Q4/2005 7.29 27.77 19.66 0.154 27 10 
Annual average 7.72 18.65 18.65 0.394 26.3 12.3 
Class A1 standards 6-9 50 5 0.5 30 10 

Class A2 standards 6-9 60 8 0.5 30 20 
Source: Qniwaer Maimaiti, et al. 2008. Impact of Akesu WWTP on the receiving water quality. Collection of Academic Articles of 
Excellence of the 2008 Annual Meeting of the Chinese Association of Environmental Science, pp. 799-802. 

 

4. Maimaiti et al (2008) conducted a study of the impact of the effluent of the Akesu 

WWTP on the water quality of the receiving water body, i.e., the Akesu River, by use of the 

Akesu River COD and NH3-N concentrations before and after the operation of the Akesu 

WWTP. The comparative analysis is shown in Table A3.3 and Table A3.4. 

 

Table A2.3: COD Concentrations between 1998-2001 and 2002-2005 in Akesu River 

Location 
1998-2001 2002-3005 

1998 1999 2000 2001 Average 2002 2003 2004 2005 Average 
Xidaqiao (mg/L) 1.19 0.89 0.61 1.02 0.93 0.35 0.61 0.71 0.91 0.70 
Alaer (mg/L) 2.43 2.34 3.05 3.88 2.92 1.10 1.19 1.71 2.02 1.55 
Increase in the 
section (mg/L) 

1.24 1.45 2.44 2.86 1.99 0.75 0.58 1.00 1.11 0.85 

Note: Xidaqiao is upstream of the WWTP, and Alaer is downstream of the WWTP; class I of the PRC National Ambient Water 
Quality Standards (GB3838-2002) is 15 mg/l for COD. 

 

Table A2.4: NH3-N Concentrations between 1998-2001 and 2002-2005 in Akesu River 

 1998-2001 2002-2005 

Low-Flow 
Season 

High-Flow 
Season 

Average-
Flow 

Season 
Annual 
Average 

Low-Flow 
Season 

High-Flow 
Season 

Average-
Flow 

Season 
Annual 
Average 

Xidaqiao (mg/L) 0.182 0.141 0.115 0.146 0.157 0.143 0.107 0.136 
Alaer (mg/L) 0.307 0.143 0.212 0.221 0.219 0.158 0.181 0.186 
Increase in the 
section (mg/L) 

0.125 0.002 0.097 0.075 0.062 0.015 0.074 0.050 

Note: Xidaqiao is upstream of the WWTP, and Alaer is downstream of the WWTP; class I, II and III of the PRC National Ambient 
Water Quality Standards (GB3838-2002) for NH3-N is 0.15 mg/l, 0.5 mg/l and 1.0 mg/l respectively; class I is for headwaters and 
national nature reserves, class II is for centralized water supply source waters under first class protection, habitats for rare aquatic 
wildlife, spawning grounds for fish species and feeding grounds for juvenile fish; and class III is for centralized water supply source 
waters under second class protection, wintering grounds and migratory routes for fish species, aquaculture and fishery, and 
swimming. 

 

5. As can be seen from Table A3.3 and Table A3.4, the difference between the average 

annual COD concentrations in the two sections upstream and downstream of the WWTP 

decreased by 1.14 mg/l, that for NH3-N decreased by 0.025 mg/l. This indicates an 

improvement of the water quality of the Akesu River as a result of the operation of the WWTP. 

The WWTP operation was able to reduce the COD discharge by a total of 6,153 t/a between 

2002 and 2005. The annual average COD concentration in Alaer between 2002 and 2005 

(1.55 mg/l) met the PRC class I ambient water quality standard (15 mg/l). The annual average 
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NH3-N in Alaer between 2002 and 2005 (1.86 mg/l) met the PRC class II ambient water quality 

standard (0.50 mg/l). 

 

6. The WWTP produces an average of 16.2 tons of sludge each day. After dewatering 

and compacting, the sludge is transported to the local landfill for disposal. 

 

7. The PPTA environment specialists also inspected the surroundings of the WWTP. The 

nearest residential buildings are more than 200-m away from the borders of the WWTP. 

Neither noise nor odor affects the local residents. Interviews with the WWTP managers and 

communication with the Akesu EPB have confirmed that there have been no complaints about 

the noise, odor and other sanitary matters of the WWTP. 

 

8. A tertiary treatment facility is now under construction, and will be on trial operation in 

August 2014. The effluent from the tertiary treatment facility will be used as cooling water of 

the Xukuang combined heat and power plant (CHP). This is expected to further reduce the 

discharge of pollutants into the Akesu River, improve the water quality, and contribute to water 

resources conservation. 

 

Photo 1: Main Gate of the WWTP 
  

 
Photo 2: View of the WWTP from South 

  

 
Photo 3: View of the WWTP from East (Right: Effluent Treatment Facility under Construction) 
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Photo 4: Bulletin Board of the WWTP Photo 5: Layout of WWTP (Including the Tertiary Treatment 

Facility) 
  

  
Photo 6: Sedimentation Pond Photo 7: Effluent Outlet 

  

  
Photo 8: Central Control Room  Photo 9: Operation Record of 8 August 2014 
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Photo 10: Tertiary Treatment Facility under Construction Photo 11: Tertiary Treatment Facility under Construction 

Figure A3.1: Photos of the Akesu WWTP (taken by PPTA environment specialists on 8 August 2014) 
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Appendix 3: Environmental Due Diligence of Akesu Wastewater Treatment Plant 

 

1. Situated in the southwest of the city and occupying a land area of 54 mu (3.6 ha), the 

Akesu municipal wastewater treatment plant (WWTP) has a design capacity of 60,000 m3/d for 

the first phase. The construction began 1998 and it was put into operation in 2001. The 

expanded WWTP (120,000 m3/d) came to service in 2013. It was financed by state bonds. 

Because of the good performance, the WWTP was named by the Ministry of Housing and 

Urban and Rural Development (MoHURD) as a “National Technological Demonstration for 

Urban Wastewater Treatment”. 
 

2. The treatment technology is “alternated internal cyclic system” (AICS) which is an 
improved UNITANK system. According to an independent performance review conducted in 

2004, the WWTP has the following demonstration features1: (i) low investment at CNY 699 per 

m3; (ii) low energy consumption at 0.16 kWh per m3; (iii) low staffing requirements at 20 in total; 

(iv) low operational cost at CNY 0.34 per m3, including capital construction, operation and 

maintenance. 

 

3. The WWTP is designed to meet class 1B of the PRC Standards on Pollutant Discharge 

Standards of Municipal Wastewater Treatment Plant (GB 18918-2002). Effluent quality is 

sampled and analyzed by the WWTP operator on a bi-hourly basis. The Akesu environmental 

protection bureau (AEPB) has installed an automated online monitoring system which monitors 

the effluent quality on a 24-hr, real-time basis. The PPTA environment specialists, 

accompanied by APMO officers, visited the WWTP, and inspected facilities and the effluent 

quality monitoring records. First-hand information obtained from the WWTP operator has 

shown that the WWTP has met the design requirements and the national class 1A discharge 

standards. This has been confirmed by the AEPB. A selected monitoring record is shown in 

Photo 9 (bottom of the report, ditto) and Table A3.1. Shown in Table A3.2 are the effluent 

quality monitoring results which meet the national class 1B standards. 

 

Table A3.1: Effluent Quality of the Akesu WWTP on 8 August 2014 

 
Monitored Parameter (mg/l) 

COD TP TN NH3-N SS 
Influent 476 6 24 30.1 229 
Effluent 36 0.5 3 2.0 8 

Class 1A standards 50 0.5 15 5 10 

Class 1B standards 60 1 20 8 20 

Source: WWTP operational records of 8 August 2014. 

 

 

 

                                                
1
 Cui, Zhife g, Wu Lizhi a d Ya g Kaiju . 2004. Desig  a d operatio  of the Xi jia g Akesu wastewater treat e t pla t . 

Journal of Urban Water Supply and Drainage, 30(9): 1-4. 
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Table A3.2: Effluent Quality of Akesu WWTP, 2005 

 pH 
(-) 

COD 
(mg/l) 

NH3-N 
(mg/l) 

LAS 
(mg/l) 

Color 
(-) 

SS 
(mg/l) 

Q1/2005 7.76 15.14 36.94 0.415 38 18 
Q2/2005 8.36 14.58 33.96 0.791 24 7 
Q3/2005 7.45 17.12 19.76 0.214 16 14 
Q4/2005 7.29 27.77 19.66 0.154 27 10 
Annual average 7.72 18.65 18.65 0.394 26.3 12.3 
Class A1 standards 6-9 50 5 0.5 30 10 

Class A2 standards 6-9 60 8 0.5 30 20 
Source: Qniwaer Maimaiti, et al. 2008. Impact of Akesu WWTP on the receiving water quality. Collection of Academic Articles of 
Excellence of the 2008 Annual Meeting of the Chinese Association of Environmental Science, pp. 799-802. 

 

4. Maimaiti et al (2008) conducted a study of the impact of the effluent of the Akesu 

WWTP on the water quality of the receiving water body, i.e., the Akesu River, by use of the 

Akesu River COD and NH3-N concentrations before and after the operation of the Akesu 

WWTP. The comparative analysis is shown in Table A3.3 and Table A3.4. 

 

Table A2.3: COD Concentrations between 1998-2001 and 2002-2005 in Akesu River 

Location 
1998-2001 2002-3005 

1998 1999 2000 2001 Average 2002 2003 2004 2005 Average 
Xidaqiao (mg/L) 1.19 0.89 0.61 1.02 0.93 0.35 0.61 0.71 0.91 0.70 
Alaer (mg/L) 2.43 2.34 3.05 3.88 2.92 1.10 1.19 1.71 2.02 1.55 
Increase in the 
section (mg/L) 

1.24 1.45 2.44 2.86 1.99 0.75 0.58 1.00 1.11 0.85 

Note: Xidaqiao is upstream of the WWTP, and Alaer is downstream of the WWTP; class I of the PRC National Ambient Water 
Quality Standards (GB3838-2002) is 15 mg/l for COD. 

 

Table A2.4: NH3-N Concentrations between 1998-2001 and 2002-2005 in Akesu River 

 1998-2001 2002-2005 

Low-Flow 
Season 

High-Flow 
Season 

Average-
Flow 

Season 
Annual 
Average 

Low-Flow 
Season 

High-Flow 
Season 

Average-
Flow 

Season 
Annual 
Average 

Xidaqiao (mg/L) 0.182 0.141 0.115 0.146 0.157 0.143 0.107 0.136 
Alaer (mg/L) 0.307 0.143 0.212 0.221 0.219 0.158 0.181 0.186 
Increase in the 
section (mg/L) 

0.125 0.002 0.097 0.075 0.062 0.015 0.074 0.050 

Note: Xidaqiao is upstream of the WWTP, and Alaer is downstream of the WWTP; class I, II and III of the PRC National Ambient 
Water Quality Standards (GB3838-2002) for NH3-N is 0.15 mg/l, 0.5 mg/l and 1.0 mg/l respectively; class I is for headwaters and 
national nature reserves, class II is for centralized water supply source waters under first class protection, habitats for rare aquatic 
wildlife, spawning grounds for fish species and feeding grounds for juvenile fish; and class III is for centralized water supply source 
waters under second class protection, wintering grounds and migratory routes for fish species, aquaculture and fishery, and 
swimming. 

 

5. As can be seen from Table A3.3 and Table A3.4, the difference between the average 

annual COD concentrations in the two sections upstream and downstream of the WWTP 

decreased by 1.14 mg/l, that for NH3-N decreased by 0.025 mg/l. This indicates an 

improvement of the water quality of the Akesu River as a result of the operation of the WWTP. 

The WWTP operation was able to reduce the COD discharge by a total of 6,153 t/a between 

2002 and 2005. The annual average COD concentration in Alaer between 2002 and 2005 

(1.55 mg/l) met the PRC class I ambient water quality standard (15 mg/l). The annual average 
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NH3-N in Alaer between 2002 and 2005 (1.86 mg/l) met the PRC class II ambient water quality 

standard (0.50 mg/l). 

 

6. The WWTP produces an average of 16.2 tons of sludge each day. After dewatering 

and compacting, the sludge is transported to the local landfill for disposal. 

 

7. The PPTA environment specialists also inspected the surroundings of the WWTP. The 

nearest residential buildings are more than 200-m away from the borders of the WWTP. 

Neither noise nor odor affects the local residents. Interviews with the WWTP managers and 

communication with the Akesu EPB have confirmed that there have been no complaints about 

the noise, odor and other sanitary matters of the WWTP. 

 

8. A tertiary treatment facility is now under construction, and will be on trial operation in 

August 2014. The effluent from the tertiary treatment facility will be used as cooling water of 

the Xukuang combined heat and power plant (CHP). This is expected to further reduce the 

discharge of pollutants into the Akesu River, improve the water quality, and contribute to water 

resources conservation. 

 

Photo 1: Main Gate of the WWTP 
  

 
Photo 2: View of the WWTP from South 

  

 
Photo 3: View of the WWTP from East (Right: Effluent Treatment Facility under Construction) 
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Photo 4: Bulletin Board of the WWTP Photo 5: Layout of WWTP (Including the Tertiary Treatment 

Facility) 
  

  
Photo 6: Sedimentation Pond Photo 7: Effluent Outlet 

  

  
Photo 8: Central Control Room  Photo 9: Operation Record of 8 August 2014 
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Photo 10: Tertiary Treatment Facility under Construction Photo 11: Tertiary Treatment Facility under Construction 

Figure A3.1: Photos of the Akesu WWTP (taken by PPTA environment specialists on 8 August 2014) 
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Appendix 4: Environmental Due Diligence of Zheneng Combined Heat and Power Plant 

 

1. Introduction 

 

1. The Zheneng combined heat and power plant (CHP) is used as a heat source for the 

central heating component of the ADB-financed Xinjiang Akesu Integrated Urban Development 

and Environmental Improvement Project. According to ADB Safeguard Statement (2009), the 

CHP classifies as a linked project, requiring a due diligence. The purpose of this report is to 

report the findings of a due d-amliligence of the CHP, as part of the consolidated IEE. The due 

diligence has assessed the compliance with PRC regulations and the requirements under ADB 

Safeguard Policy Statement (2009). 

 

2. The information for this due diligence came from following sources: 

 

a) Feasibility Study Report (FSR), dated July 2014, prepared by NW Power 

Design Institute, China Power Engineering Consulting Group; 

b) Domestic Environment Impact Statement (EIS), dated June 2012, prepared 

by Xinjiang Dingyao Engineering Consulting Co. Ltd. which holds a class A 

EIA certificate; 

c) Meetings and consultations at the CHP and APMO with the CHP managers, 

APMO officers and relevant Akesu municipal government (AMG) agencies. 

 

2. Description of the Project and Settings 

 

3. The purpose of the CHP is to supply electricity to the Akesu Textile Industrial Park (TIP) 

as well as heat to the enterprises in the TIP and Akesu urban districts. The CHP will have two 

sets of direct-air-cooling steam turbines with a total power generation capacity of 700 MW (2 x 

350 MW) and steam production capacity of 2,320 t/h (2 x 1,160 t/h). The unit coal consumption 

is 258 g/kW•h, satisfying the national standard of 305 g/kW•h.  

 

4. The Akesu Textile Industrial Park (TIP) is located east of Akesu city. It has a total 

planned area of 54.58 km2. The CHP is located in NE of the TIP. It has a distance of 12 km 

west of Akesu city, 22 km NE of Wensu county, and 16 km to the Wensu airport. The fly ash 

storage site is located to the south of the CHP. A map showing the location of the CHP in 

relation to Akesu city and air-and-noise sensitive receptors is provided in Figure A4.1. The 

internal layout of the CHP is shown in Figure A4.2. 
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Figure A4.1: Location Map of the Planned CHP 
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Figure 2: Layout of the CHP 

 

5. The status of approval is as follows (A summary of the project is provided in Table 

A4.1): 

a) 27 August 2012: XDRC issued a letter of approval for the construction of the 

2 x 350 MW CHP, document no. XFG Energy [2012] 2257 

b) 8 February 2014: National Energy Bureau issued the letter of agreement for 

the CHP to be placed in the 2014 Xinjiang thermal power development plan, 

document no. GN Power [2014] 75. 

 

6. The topography of the CHP is characterized by alluvial plains. Situated in the margins 

of the desert, the site consists of sandy soils. The site is flat. The elevation is between 1,119.4 

and 1,122.6-m. The area is 870-m x 1,250-m. The land is classified as state-owned unused 

land, reserved for industrial purposes. It meets the land use requirements. The present and 

designated land uses of the project area are provided in Figure A4.3. Surface water bodies 

include the Duoliutuan artery canal, Hongtuan canal, Duolang River and Akesu River. The 

groundwater table has a depth of 4.3 ~ 6.9 m. It is replenished by undercurrent from the 

Duolang River as well as irrigation. 
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Figure A4.3: Land Uses of Project Area 

 

Table A4.1: Project Datasheet of the Proposed CHP 

Project Owner Zhejiang SE Power Generation Stockholding Co, Ltd., Xinjiang Branch 
Project Title Zheneng Xinjiang Akesu Textile Industrial Park Thermal Power Plant (2 × 350 MW) 
Total Investment (CNY million) 2, 958.43 
Nature of Construction New 
Planned Date of Commissioning Generation set 1: May 2014; generation set 2: September 2015 
Location NE of the Akesu Textile Industrial Park, 12 km east of Akesu city, 22 km NW of Wensu 

county, 16 km to Wensu airport; Ash storage site is SE to the industrial park 
Primary Engineering Components 2 × 350 MW supercritical-direct-air-cooling turbines, and 2 × 1,160 t/h coal-fired boilers 
Auxiliary Components  
Coal supply 1.50 million t/a, 431-km rail transport from Kuche county 
Water supply Industrial water supply: treated effluent of Akesu WWTP; 

Non-industrial water supply: water supply pipeline from the industrial park 
Auxiliary turbine water cooling system 4 x 2, 000 m3 /h mechanical ventilation cooling towers 
Primary turbine cooling system Direct air mechanical ventilation cooling system 
Ash removal system 
 

Dry ash collection and removal; Ash and desulphurization gypsum will be transported by 
trucks to storage, reuse and disposal site 

Environmental protection  
Chimney height 210 m 
Chimney -internal diameter 7 m 
Flume desulphurization Lime-gypsum wet flume desulphurization technology, with removal rate greater than 95%, 

controlled SO emission concentration, 100 mg / Nm3 
Denitrification Low-nitrogen combustion technology, SCR denitrification technology with removal rate 

greater than 80%, controlled boiler NOx emission concentration less than 100 mg / m3 
Flume dust removal Double-chamber electrostatic dust removal; Together with dust removal rate of 50% from 

desulphurization system, the combined dust removal rate greater than 99.85%, the controlled 
dust emission concentration less than 30 mg / Nm3 

Wastewater treatment All wastewater will be treated and reused on site. No wastewater discharge 
Noise control Acoustic shields, mufflers, building noise-insulation, landscaping, buffer zones 
Site dust control 
 

Water spray, wind barriers; 
Compacting, water spray and buffer forests for ash storage site 

Anti-seepage for ash storage site Geo-membrane 
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3. Sensitive Receptors 

 

7. The sensitive receptors to air and noise pollution were identified in the EIS during the 

baseline studies. The EIS appropriately focused on the impact on these receptors. The 

sensitive receptors are shown in Figure A4.1. A complete list and their features are provided in 

Table A4.2. 

 

Table A4.2: List of Sensitive Receptors and Main Features 

Sensitive Receptor Location Function Population 
Environmental 

Function Designation 
Air     

Yilaike N, 4 km 

Rural 

0.07 Class 2 of air 
environmental function 
zone 
 

Daihetanglieke (E) E, 4 km 0.04 
5th group, 11th brigade SE, 5.5 km 0.06 
4th group, 11th brigade SE, 4.5 km 0.04 
Kalesa  SE, 4 km 0.01 
Kalaike  NE, 4 km 0.01 
4th group, experimental forest 
farm 

NW, 4 km 0.02 

Jianggelemaixia (downwind) SE, 4km 
Textile industrial park 

/ 
Kukeluoke (W) W, 1.7 km / 
Akesu city W, 11.2 km Mixed residential-

commercial 
 

Noise     
Surroundings / Textile industrial park / Class 3 of acoustic 

environmental function 
Water     

Duolang River SW, 10 km Agricultural water use / Groundwater Class III 
zone 

Groundwater on plant site and 
ash storage site 

/ / / Groundwater Class III 
zone 

Ecology     
Surroundings of plant site and 
ash storage site 

/ Textile industrial park / Ecological integrity 

Both sides of water transmission 
pipeline 

/ Textile industrial park, 
villages, mixed 

residential-commercial 

 
/ 

 

4. Potential Impacts in the Construction Phase and Mitigation Measures 

 

8. The EIS contained predictions of environmental impacts and proposed mitigation 

measures. They are described as follows. 

 

9. Construction Dust. Dust-generating construction activities include earth works, and 

material transport, storage and preparation. Mitigation measures will include water spray 

during dry and windy days, sealed transport vehicles for loose materials, and walled and 

enclosed material preparation workshops and storage sites. In view of the desert and semi-

desert environment and no population in the surrounding areas, the residual impacts will be 

insignificant. 
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10. Construction Noise Impact. The major earth moving equipment to be used for 

construction include bulldozers with a noise level of 78-96 dB(A), excavators (80-93 dB(A), 

material mixers (78-88 dB(A), and trucks 85-90 dB(A). According to estimates, the noise level 

will diminish to 60 dB(A) at 150 m from the construction site. In view of the fact that the project 

site is a desert and semi-desert area with no population nearby, the environmental impact is 

expected to be insignificant. 

 

11. Construction Wastewater. Construction wastewater and sewage will be collected and 

treated with septic tanks. Given the dry climate, the treated wastewater will not enter any 

surface water. The high evaporation rate will not cause seepage into groundwater. Therefore 

the impact of construction activities will be minor. 

 

12. Air Pollution. Water spraying will be applied on earth-moving sites, loose material 

storage sites and transport routes to suppress dust. Exposed earth surface will be re-

vegetated immediately after construction. Given that the site is desert and semi-desert 

environment with no population residing nearby, the air quality impact from construction 

activities will be insignificant. 

 

13. Solid Waste. The earth works will be balanced. No borrows or spoils will be needed 

outside the plant site. Equipment packaging will be collected and sold to nearest suburban 

waste recycling stations. Wastes from construction camps will be collected and transported to 

the local landfill. 

 

14. Construction Traffic. Large pieces of equipment and construction materials will be 

transported primarily via the Nanjiang railway, which is away from the city. Under 

circumstances of transporting extra-large equipment, police will be called in to direct and guide 

traffic. The coal transport and water supply routes are shown in Figure A4.4. 

 

15. EHS Training for Workers. The construction workers will be trained on EHS prior to 

being allowed in the construction site. Drivers will be trained on community safety. 
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Figure A4.4: Coal Transport Railway and Water Supply 

 

5. Potential Operational Impacts and Mitigation Measures 

 

5.1 Impact on Air Quality 

 

16. Baseline Air Quality. The wind rose of the project area is shown in Figure A4.5. Air 

quality monitoring was undertaken in March 2011 in eight sites near sensitive receptors. The 

results showed that: 

 

a) SO2: The 1-hr and daily average concentrations in the eight monitoring points 

were all within the regulatory limits. The maximum 1-hr concentration was 0.021 

mg / Nm3, which is 4.2% of the class II (0.5 mg / Nm3) of the ambient air quality 

standard (GB3095-1996). The maximum daily concentration was 0.0014 mg / 

Nm3, or 9.33% of the class II of the ambient air quality standard (0.15 mg / Nm3). 

b) NO2: The 1-hr and daily average concentrations in all eight monitoring points 

were within the regulatory limits. The maximum 1-hr concentration was 0.032 

mg / Nm3 or 13.33% of the ambient air quality standard (GB3095-1996). The 

maximum daily average concentration was 0.029 mg / Nm3 or 24.17% of the 

class II (0.12 mg / Nm3) of the ambient air quality standard (GB 3095-1996). 

c) PM10: The daily average concentrations in seven monitoring sites all violated the 

standard. The maximum daily average concentration was 0.222 mg / Nm3 or 

1.48 times the class II standard. 
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d) TSP: All monitoring sites violated the standard. The maximum daily average 

concentration was 0.462 mg / Nm3 or 1.54 times the standard. 

 

17. The causes for the PM10 and TSP violations were strong spring wind bringing up dust 

from the desert areas. 

 

 
Figure A4.5: Wind Rose of CHP Project Area. (Top left: spring; top right: summer; middle left: autumn; middle right: winter; 

bottom: whole year) 

 

18. Predicted Impact. The estimated air emissions from the CHP are provided in Table 

A4.3. The AERMOD model was used to estimate the maximum ground concentrations of SO2, 

NO2 and PM10, and the isograms are provided in Table A4.4. 
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Table A4.3: Air Emissions Estimated for the CHP 

Coal Consumption 
(104 t/a) 

Volume of Waste Gas 
(1, 010 m3 /a) 

Total Emissions (t/a) 
TSP SO NO 

142.04 1.22 197 737 1028 
 Parameter 

SO2 NO2 TSP 
Max ground concentration (mg / m3) 0.020 0.028 0.005 
Applicable standard (mg / m3) 0.5 0.24 0.45 
Ratio of concentration in standard, Pi (%) 4.07 11.84 1.21 
Radius reaching 10% of standard (m) / 3,300 / 

 

Table A4.4: Predicted Daily Pollutant Concentrations for Sensitive Receptors 

Pollutant / Sensitive 
Receptor 

Max Daily Concentration 
(mg / m3) 

% of Standard Date Coordinates 
(x, y) 

SO2     

1 0.00319 2.13 15 June -936, -143 
2 0.00310 2.07 12 July -244, 1499 
3 0.00297 1.98 25 May 448, -964 
4 0.00266 1.77 6 July 1140, -964 
5 0.00256 1.71 3 June 1140, -143 
6 0.00254 1.69 15 June -1663, -441 
7 0.00252 1.68 15 June -1628, -143 
8 0.00248 1.65 2 June 2524, -964 
9 0.00248 1.65 3 June 1832, -964 
10 0.00247 1.65 12 July 448, 1499 

NO2     
1 0.00351 4.39 15 June -936, -143 
2 0.00342 4.28 12 July -244, 1499 
3 0.00327 4.09 25 May 448, -964 
4 0.00293 3.66 6 July 1140, -964 
5 0.00282 3.53 3 June 1140, -143 
6 0.00279 3.49 15 June -1663, -441 
7 0.00278 3.48 15 June -1628, -143 
8 0.00273 3.41 3 June 2524, -964 
9 0.00273 3.41 3 June 1832, -964 
10 0.00272 3.40 12 July 448, 1499 

PM10     
1 0.00118 0.79 15 June -936, -143 
2 0.00114 0.76 12 July -244, 1499 
3 0.00109 0.73 25 May 448, -964 
4 0.00098 0.65 6 July 1140, -964 
5 0.00094 0.63 3 June 1140, -143 
6 0.00093 0.62 15 June -1663, -441 
7 0.00093 0.62 15 June -1628, -143 
8 0.00091 0.61 3 June 2524, -964 
9 0.00091 0.61 3 June 1832, -964 
10 0.00091 0.61 12 July 448, 1499 

Note: See Figure A4.1 for locations of the sensitive receptors. 

 

19. The isographs of the predicted daily maximum concentrations of the major air 

pollutants are shown in Figures A4.6, A4.7 and A4.8. Hours and annual averages were also 

predicted in the EIS. In order to save space, they are not included in this due diligence. The 

contributions to the concentrations of the major pollutants are provided in Table A4.5. 
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(Numbers in the Chart denotes sensitive Receptors) 

Figure A4.6: Isograph of Daily Concentration of SO2 

 

(Numbers in the Chart denotes sensitive Receptors) 

Figure A4.7: Isograph of Daily Concentration of NO2 
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(Numbers in the Chart denotes sensitive Receptors) 

Figure A4.8: Isograph of Daily Concentration of PM10 

 

Table A4.5: Predicted CHP Contributions to Major Pollutants in Ambient Air 

Pollutant / Sensitive Receptor Concentration (mg / m3) % of Standard Date 
SO2    

Yilaike 0.00106 0.71 12 July 
Kalaike 0.00070 0.47 10 Feb 
Daihetanglieke 0.00092 0.61 11 Feb 
4th Group, 11th Brigade 0.00152 1.01 27 May 
5th Group, 11th Brigade 0.00136 0.91 27 May 
Kalesa 0.00162 1.08 27 May 
Jianggelemailai 0.00136 0.91 17 Nov 
Kumuleke 0.00254 1.69 15 June 
4th group, experimental forest farm 0.00089 0.59 19 Nov 
Akesu city 0.00044 0.29 10 Nov 

NO2    
Yilaike 0.00117 1.46 12 July 
Kalaike 0.00077 0.96 10 Feb 
Daihetanglieke 0.00101 1.26 11 Feb 
4th Group, 11th Brigade 0.00168 2.10 27 May 
5th Group, 11th Brigade 0.00150 1.88 27 May 
Kalesa 0.00179 2.24 27 May 
Jianggelemailai 0.0015 1.88 17 Nov 
Kumuleke 0.00279 3.49 15 June 
4th group, experimental forest farm 0.00098 1.23 19 Nov 
Akesu city 0.00048 0.60 10 Nov 

PM10    
Yilaike 0.00038 0.25 12 July 
Kalaike 0.00026 0.17 10 Feb 
Daihetanglieke 0.00033 0.22 11 Feb 
4th Group, 11th Brigade 0.00056 0.37 27 May 
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5th Group, 11th Brigade 0.00050 0.33 27 May 
Kalesa 0.00060 0.40 27 May 
Jianggelemailai 0.00049 0.33 17 Nov 
Kumuleke 0.00093 0.62 15 June 
4th group, experimental forest farm 0.00033 0.22 19 Nov 
Akesu city 0.00016 0.11 10 Nov 

 

20. As can be seen from the table, the maximum daily concentrations of SO2, NO2 and 

PM10 occur in Kumuleke, at 0.00254 mg/Nm3, 0.00279 mg/Nm3 and 0.00093 mg/Nm3, which 

account for 1.69%, 3.49% and 0.62% of the Class II of the PRC Ambient Air Quality Standard 

(GB 3096-2012). The impact of the CHP on the air quality of the sensitive receptors is judged 

to be minor. 

 

21. The cumulative impacts, taking into account the baseline, CHP emissions and reduced 

emissions from the closure of 55 small coal-fired boilers by central heating, are included in 

Table A4.6. 

 

Table A4.6: Cumulative Air Quality Impact of the CHP 

Receptor 

Baseline 
(mg / Nm3) 

CHP Contribution 
(mg / Nm3) 

Minus Contribution  
from Replaced Pollution 

Source (mg / Nm3) 
Cumulative 
(mg / Nm3) 

% in  
Standard 

% Increase 
over Baseline 

A B C A+B-C /  
SO2       

Yilaike 0.008 0.00106 0.00017 0.00889 5.93 11.13 
Daihetanglieke  0.008 0.00092 0.00013 0.00879 5.86 9.88 
5th Group, 11th Brigade  0.009 0.00136 0.00028 0.01008 6.72 12.00 
Jianggelemailai  0.014 0.00136 0.00048 0.01488 9.92 6.29 
Kumuluoke  0.008 0.00254 0.00026 0.01028 6.85 28.50 
Akesu city 0.010 0.00044 0.00005 0.01039 6.93 3.90 

NO2       
Yilaike 0.026 0.00117 0.00019 0.02698 33.73 3.77 
Daihetanglieke  0.029 0.00101 0.00014 0.02987 37.34 3.00 
5th Group, 11th Brigade  0.021 0.00150 0.00031 0.02219 27.74 5.67 
Jianggelemailai  0.024 0.00150 0.00052 0.02498 31.23 4.08 
Kumuluoke  0.020 0.00279 0.00029 0.0225 28.13 12.50 
Akesu city 0.019 0.00048 0.00005 0.01943 24.29 2.26 

PM10       
Yilaike 0.154 0.00038 0.00006 0.15432 102.88 0.21 
Daihetanglieke  0.180 0.00033 0.00005 0.18028 120.19 0.16 
5th Group, 11th Brigade  0.195 0.00050 0.00010 0.1954 130.27 0.21 
Jianggelemailai  0.194 0.00049 0.00017 0.19432 129.55 0.16 
Kumuluoke  0.221 0.00093 0.00010 0.22183 147.89 0.38 
Akesu city 0.222 0.00016 0.00002 0.22214 148.09 0.06 

 

22. As can be seen from the table, the CHP helps reduce the PM10 concentrations for the 

six sensitive receptors. But the cumulative concentrations would still violate the standard by a 

large margin. The concentrations would be in Akesu city at 148 % of the standard, Kumuluoke 

at 147.9%, 5th group of 11th Brigade at 130.2%, Jianggelemailai at 129.6%, Daihetanglieke at 

120.2% and Yilaike at 102.9%, because of the already high baseline concentrations. The high 

baselines are caused by the desert environment. Akesu city has plans in place to increase the 

percentage of central heating from the present 30% to 90% over the next few years and speed 

up reforestation. 



- A4.13 - 

 

5.2 Operational Noise Impact 

 

23. Baseline Noise Levels. The baseline noise levels at the borders of the proposed CHP 

site were measured. As presented in Table A4.7, the baseline noise levels meets the PRC 

Noise Standard for Borderlines of Industrial Enterprises (GB12348-2008). 

 

Table A4.7: Baseline Noise Levels at CHP Boundaries 

 Leq dB(A) Standard dB(A) 

Day Night Day Night 

1# East border 38.6 37.8 

65 55 
2# South border 38.8 38.5 
3# West border 39.7 39.1 
4# North 38 37.7 

 

24. Predicted Noise Levels for Operational Phase. A list of noise generating equipment 

and apparatus for the CHP is provided in Table A4.8. 

 

Table A4.8: Noise-Generating Equipment and Apparatus in CHP 

 Machinery (Set) Leq dB(A) Location 
Turbines 2 90 Main building 
Generator 2 90 Main building 
Electric water pump 6 90 Main building 
Medium-speed coal grinder 10 90 Coal grinder workshop 
Air compressor 4 90 Air compressor workshop 
Boiler 2 85 Boilers room 
Air cooling machine 60 80 Height 32 m, outdoor 
Startup boiler 1 90 Startup boiler room 
Boiler ventilation 2 140 Outdoor 
Condensation water pump 6 90 Indoor 
Primary transformer 2 70 Outdoor voltage booster station 
Pulp pump 2 90 Indoor 
Oxidatin air blowers 6 90 Indoor 
Coal crusher 2 90 Indoor 
Emergency pulp pump 2 90 Indoor 
Ventilation cooling tower  80 Outdoor 

 

25. Predicted Noise Levels for Operational Phase. The predictions of noise levels were 

undertaken by the use of methodologies mandated by the PRC EIA Technical Guideline – 

Acoustic Environment (HJ/T2.4-2009). The results indicate that the predicted day-time noise 

levels at the four borders meet Class III of the PRC Noise Standard for Borderlines of Industrial 

Enterprises (GB12348-2008) and Class III (65 dB(A)) the PRC Acoustic Environmental Quality 

Standard (GB3096-2008), but the predicted night-time levels at the south, west and north 

borders cannot meet the Class III standard (55 dB(A)), violating the standard by 8.2 dB(A), 5 

dB(A) and 3.5 dB(A). The radius of violation is 160 m, 105 m and 100 m respectively. However, 

the surroundings are desert areas with no population, and therefore the impact is insignificant. 
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5.3 Impact on Water Quality 

 

26. Baseline Ambient Water Quality. Baseline water quality monitoring was undertaken 

in March 2011. The Duolang River was monitored for surface water quality, for 15 mandatory 

parameters (pH, DO, Cr+6, permanganate index, COD, BOD, NH3-N, oils, volatile phenol, 

cyanide, chloride, arsenic, Cd, Pb lead and Hg). Two sites near the CHP were monitored for 

groundwater quality for 16 mandatory parameters (pH, hardness, TDS, Cr+6, sulphate, nitrate, 

nitrite, NH3-N, fluoride, chloride, volatile phenol, cyanide, arsenic, Cd, Pb and Hg). All 

monitored parameters met the regulatory limits. 

 

27. Operational Impact on Water Environment. The production of wastewater from the 

CHP is provided in Table A4.9. The industrial wastewater will be reused for desulphurization 

process. Non-industrial wastewater is estimated at 10 m3 /h. It will be treated on-site with A2/O 

technology. The treatment equipment is buried underground. Effluent will be used for 

landscaping and spray of on-site coal storage. Therefore the residual impact of the CHP on the 

water environment is insignificant. 

 

Table A4.9: CHP Wastewater Production 
 Discharge 

(m3 / h) 
Pollutants Style Destination 

Summer Winter 
Recycling wastewater 44 27 Salt Continuous Reuse for desulphurization process 
Acid-alkaline 
wastewater 

4.5 pH, SS, Fe Continuous Transmitted to recycling water pond for coal pile spray 
and desulphurization 

Reverse osmosis 
process water 

16.5 pH, salt Continuous Transmitted to recycling water pond for coal pile spray 
and desulphurization 

Desulphurization 
wastewater 

6 SS, salt Intermittent Spray for fly ash, floor cleansing 

Sewage 14 SS, COD, BOD Intermittent Treated and used for landscaping in summer and spray 
for coal transport 

Coal-containing 
wastewater 

7 SS, oils, salt Continuous Reused for fly ash storage spray and floor cleansing 
 

Regular wastewater 4 4 pH, SS, COD, BOD Continuous Transmitted to recycling water pond for reuse 

 

5.4 Solid Waste 

 

28. The CHP will produce 151, 000 t/a of ash, 7, 000 t/a of pebble coal, and 47, 000 t/a of 

spent gypsum. The ash storage site (Figure A4.9) has a total area of 7.49 ha, with the ash 

piling area being 4.42 ha. The total height of ash piling is 2.5 m underground and 5 m above 

ground. The total storage capacity of 283,000 m3 can store up to the 6 months’ ash production. 
The ash storage site has no population within a 5-km radius. Nor is there any water supply 

source nearby. 
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Figure A4.9: Layout of the Ash Storage Site 

 

29. Mitigation measures for the ash storage site are as follows: 

 

a) Special enclosed vehicles will be used to transport ash from CHP to the storage 

site; 

b) Geo-membrane will be used to prevent seepage into groundwater; 

c) A 15-m-wide forest belt will be planted around the site; 

d) Water will be sprayed during ash downloading and reloading and when it is dry 

and there is strong wind; 

e) Ash piles will be covered; 

f) Two groundwater monitoring wells will be set up at the downstream borders. 

 

30. An agreement has been signed with Xinjiang Tianda Environmental Protection Co. Ltd. 

to use the solid waste to manufacture building materials at the factory in Akesu West Industrial 

Park. The factory has a production capacity of 400,000 m3/a of air-filled concrete-mixed bricks. 

The first phase of the factory with a production capacity of 200,000 m3/a of bricks is operational. 

 

31. Therefore the residual environmental impact is insignificant. 

 

5.5 Ecological Impact 

 

32. The CHP and ash storage site are desert or semi-desert in nature. The ecological 

survey conducted in the framework of the EIS did not reveal any protected species. A 20-m 
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forest buffer will be established for the CHP. A 15-m forest buffer will be established for the 

ash storage site. The CHP and ash storage site will be vegetated, with a vegetation cover rate 

of 15%. The residual ecological impact will be insignificant. 

 

5.6 Cultural Relics and Heritage 

 

33. The project area is classified as industrial land use. Surveys did not reveal any 

protected cultural or historical sites. When cultural or historical relics are discovered during 

construction, all construction activities will be suspended. The Akesu cultural and historical 

relics bureau will be immediately notified for verification and further action in accordance with 

PRC Cultural and Historical Relics Protection Law (1982, amended 1991). 

 

6. Analysis of Alternatives 

 

34. The EIS contained comprehensive analysis of alternative sites, technologies, and 

designs. For illustrative purposes, the analysis of alternative sites is shown in Table A4.10. 

 

Table A4.10: Analysis of Alternative CHP Sites 

Factor Alternative Site 1 (selected site) Alternative Site 2 
Location NE of the industrial park, 12 km west of Akesu city, 22 km 

NE of Wensu county, 16 km to Wensu airport 
 

SE of the industrial park, 11 km west of Akesu city, 21 km 
NW of Wensu county, 17 km to Wensu airport, 3 km to 
Kalasha village 

Site conditions Flat with sandy soil Flat with sandy soil 
Land use 
classification 

State-owned unused land, designated industrial use State-owned unused land, designated industrial use 
 

Resettlement No No 
Power transmission 
 

Two lines of 220 kV, 3 km to Akesu 220 kV transformation 
station 

Two lines of 220 kV, 2 km to Akesu 220 kV 
transformation station 

Fuel transport Rail, 431 km from Ehuobulake coal mine Rail, 431 km from Ehuobulake coal mine 
Cooling system and 
water supply 
 

Air cooling for primary turbines, mechanical ventilation 
cooling for auxiliary turbines, one recycled water pump, 
water supply from treated effluent of Akesu WWTP 

Air cooling for primary turbines, mechanical ventilation 
cooling for auxiliary turbines, one recycled water pump, 
water supply from treated effluent of Akesu WWTP 

Ash storage site SE of CHP SW of CHP 
Entry road to CHP 400 m 400 m 
Transportation of 
large equipment 

From Nanjiang to Akesu via rail, Akesu to CHP site via 
highway (10 km) 

 

Space for future 
expansion 

Good  Good 

Construction 
conditions 

Good with open space, easy access to water supply and 
power supply 

Good with open space, easy access to water supply and 
power supply 

Earth works 
 

Elevation of 1,120.9 m, balanced spoil and borrow 
(volume of spoil at 238,000 m3, volume of borrow at 
240,000 m3) 

Elevation of 1,114.0 m, balanced spoil and borrow 
(volume of spoil at 476,000 m3, volume of borrow at 
478,000 m3) 

Environment 
 

No occupation of farmland or forested land, no 
resettlement, flat with good air dispersion conditions, long 
distance from populated areas 

No occupation of farmland or forested land, no 
resettlement, flat with good air dispersion conditions, long 
distance from populated areas 
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7. Information Disclosure and Public Consultations 

 

35. Project information was disclosed in local newspaper and in local communities. The 

advertisement and notices are shown below. A total of 100 questionnaires were distributed in 

the project area, with 58 valid returns. The survey results are summarized in Table A4.11 

 

Figure A4.10: Public Disclosure in Akesu Daily 

 
Figure A4.11: Community Poster 

 
Figure A4.12: Face-to-Face Interviews with Local Residents 
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Table A4.11: Summary of Questionnaire Survey Results 

Questions Responses 
1. Knowledge of CHP A. Yes (90%); B. No (10%) 
2. Support the project A. Yes (94%); B. No (0%); C. Don’t care (3%) 

D. Conditional support (3%) 
3. Project impact on local economy A. Positive (86%); B. No impact (14%); C. Negative impact (0%) 
4. Project impact on living conditions A. Positive (95%); B. No impact (5%); C. Negative (0%) 
5. Construction impact on local living (noise, traffic, 
etc.) 

A. No impact (33%); B. Some impact but acceptable (67%); 
C. Not acceptable (0%) 

6. Construction impact on local environment A. Air pollution (21%); B. Noise (55%); C. Water pollution (10%); 
D. Solid waste (3%); E. Ecology (8%); F. Other (2%) 

7. Major operational impact A. Noise (57%); B. Wastewater (2%); C. Air (22%); 
D. Natural resources (19%) 

8. Overall impact on the region A. Positive (91%); B. Negative (0%);  C. Not sure (9%) 

 

36. The public environmental concerns concentrated on construction air and noise impacts 

and operational air, noise and natural resource impacts. Mitigation measures for these 

concerns are incorporated into the project design. 

 

37. The public information disclosure and consultations for the purpose of the EIS were 

adequate. But the EIS does not contain public consultations for the construction period and 

operational phase. It is recommended that a public consultation program be developed to 

solicit public concerns during construction and for the first two years of operation. The 

consultations should be undertaken at least semiannually. Public comments and suggestions 

shall be used to update the mitigation measures. Moreover, there is a lack of public complaint 

redress mechanism for project construction and operation. It is recommended that such a 

mechanism be developed. 

 

8. Special Environmental Features and Benefits 

 

a) Use of double-camber electrostatic dust precipitators with a dust removal rate 

greater than 99.7%; 

b) Use of lime-gypsum wet scrubbers with a sulphur removal rate greater than 

95%, plus dust removal of 50%; 

c) Use of low-nitrogen combustion + SCR technology with a nitrogen removal rate 

greater than 80%; 

d) Installation of automated 24-hr flume monitoring system to monitor the 

operation of air emission abatement system; 

e) Use of energy-saving transformers that will reduce power loss by 10%-20%; 

f) Use of energy-efficient lighting that can save energy by 30%; 

g) Use of air-cooling turbines which save water by 70%; 

h) Use of treated effluent from the Akesu WWTP; 

i) All wastewater will be recycled and reused, with no wastewater discharge into 

the environment; 

j) Reuse of ash and spent gypsum to manufacture bricks; 
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k) Replacement of low-efficiency, high-polluting coal-fired small boilers, resulting in 

reduced air emissions. 

 

38. The heat production of the CHP will replace 55 coal-fired small boilers with a total 

capacity of 272 t/h. 28 out of the 55 coal-fired boilers are located within the ADB-financed 

district heating network coverage area. The reduced emissions are as follows: 

 

Table A4.12: Reduced Emissions from Closed 55 Small Coal-Fired Boilers 

Pollutant CHP Emission (t/d) 

Reduced Emission from Closed 

Small Boilers (t/a) Net Emission (t/d) 

SO2 737 492 245 

NO2 1,028 795 233 

TSP 197 753 (556) 

 

39. According to ambient quality monitoring results, the area still has assimilative capacity 

for SO2 and NO2. But for TSP, the larger Akesu area is in violation of the applicable standard 

by 50% for some districts, especially for urban Akesu. Although the CHP will emit more TSP 

into the air, the replaced 55 coal-fired boilers will lead to reduced emission of TSP by 556 t/a 

on a net basis. Therefore the project will contribute to improved air quality in terms of TSP. 

 

9. Environmental Protection Investment 

 

40. The environmental protection investment on desulphurization, denitrification, dust 

removal, wastewater treatment and ecological restoration totals CNY 269.79 million, 

accounting for 9.1% of total engineering cost. 

 

Table A4.13: Environmental Protection Investment 
 

 Measure Cost (CNY million) 
1 Desulphurization 72.80 
2 Denitrification 65.10 
3 Wastewater treatment 27.84 
4 Chimney 24.37 
5 Dust removal 45.79 
6 Ash and spent gypsum recycle 29.72 
7 Ecological restoration 1.07 
8 EHS monitoring 0.60 
9 EIA 1.70 

10 Project completion environmental audit 0.80 
 Total 269.79 

 Total CHP Engineering Cost 2,958.43 
 % of Environmental Investment in Engineering Cost 9.1% 
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10. Environmental Monitoring Plan 

 

41. An environmental monitoring plan was defined in the EIS. It is summarized in Table 

A4.14. The environmental monitoring plan is generally appropriate. But the ambient air 

monitoring is inadequate. It is recommended to monitor the air quality for the sensitive 

receptors on a quarterly basis for the construction period and for first two years of operation, 

and semiannually thereafter. The monitoring parameters should be selected in accordance 

with the applicable PRC guidelines. 

 

Table A4.14: Environmental Monitoring Plan 

 Parameter Sampling Location Frequency 
Emission Monitoring    

Air emission SO2, NOX, TSP, temperature, pressure, flow rate, 
volume 

Emission outlet  Automated 24-hr; 
 
Random check by 
Akesu EPB 
 

Industrial wastewater Flow rate, pH, COD, SS, sulphate, oils, fluoride, NH3-N, 
volatile phenol, temperature  
 

Discharge outlets Flow rate and COD 
continuous monitoring; 
monthly for others 

Alkaline-acid wastewater 
Sewage 
Ash and spent gypsum SO3, CaO Ash discharge outlet When supply of coal 

changes 
Noise Leq Plant borders Semiannual 

Ambient Monitoring    
Air TSP Downwind and upwind 

of ash storage site 
Once a year 

Groundwater pH, Ca2, hardness, SO2-, fluoride,  
Cr6+, Cd, Pb, Hg, As, Zn, Ni, Cu 

Control wells for ash 
storage site 

Once a year 

 

11. Conclusion and Recommendations 

 

42. The due diligence has assessed the compliance of the domestic EIS with PRC 

regulations and ADB safeguard requirement. It is concluded that: (i) the domestic EIS has met 

the PRC regulatory requirements; and (ii) the domestic EIS generally meets the ADB 

safeguards but with some deficiencies. The major deficiencies have been noted in the analysis 

above, and are summarized as follows.  

 

43. Public Consultations. The EIS does not contain public consultations for the 

construction period and operational phase. It is recommended that a public consultation 

program be developed to solicit public concerns during construction and for the first two years 

of operation. Public consultations should be undertaken at least semiannually. Public 

comments and suggestions shall be used to update the mitigation measures. 

 

44. Grievance Redress. There is a lack of public grievance redress mechanism for project 

construction and operation. It is recommended that such a mechanism be developed. 
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45. Environmental Monitoring. The ambient air monitoring plan is inadequate. It is 

recommended to monitor air quality for the sensitive receptors on a quarterly basis for the 

construction period and for first two years of operation, and semiannually thereafter. The 

monitoring parameters should be selected in accordance with the applicable PRC guidelines. 
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Appendix 5: Environmental Due Diligence of Akesu Municipal Landfill 

 

 

1. The Akesu city landfill is located 9.5 km to southwest of the city. The landfill has 

accumulated 700,000 m3 of waste, residential, commercial and municipal solid wastes. The 

site was selected in consideration of its distance (being far away from existing population yet 

close enough for minimizing transportation cost).  

 

2. The PPTA environment specialists, with the company of APMO officers, visited the site 

on 8 August 2014. It was found that the landfill lacks basic sanitary measures. First, the site is 

an open desert; the garbage is dumped in places wherever there is a low-lying open basin. 

Second, there is no lining at the bottom, which may not pose a significant problem as the 

average annual evaporation (above 2,000 mm) far exceeds the average annual precipitation 

(about 70 mm) in Akesu. Third, there are no protection nets surrounding the landfill. Fourth, 

strong odor can be detected from a couple of kilometers away. Although 20-30-cm-deep sand 

is applied to cover every meter of garbage, light garbage, such as plastic bags, can be blown 

away by wind and carried to long distances. Since the landfill was put into service, a number of 

industrial facilities (e.g., warehouses and industrial establishments) have been built in the 

vicinities because of low-land prices. The PPTA environment specialists counted several such 

facilities in the one-km radius from the center of the landfill. There is no green belt or any sort 

of protection for the neighboring facilities. The workers in these enterprises are apparently 

affected by the foul smell of the landfill. In summary, the landfill does not meet the PRC 

national pollution standards.1 

 

3. The APMO has advised that a new landfill is planned to replace the existing landfill. 

The new landfill is in the gobi desert about 42 km away from the city, and has a size of 5,000 

mu. The APMO has informed that the project is in the pre-proposal stage; the AMG expects it 

to be funded from the higher level(s) of government. Yet no timeline is available. The PPTA 

consultants have advised the AMG to initiate steps to prepare the project, including a feasibility 

study and environmental impact assessment, and to identify and secure sources of financing. 

The feasibility study and environmental impact assessment should not only examine the 

project per se in the new site, but also the decommissioning of the existing landfill with 

particular regard to the options to properly treat the wastes and rehabilitate the site. 

 

                                                
1
 These standards include: i) Pollution Control Standards for Landfills (GB 16889-2008); ii) Engineering Standards for Landfills 

(JB 124-2009); iii) Engineering Standards for Treatment of Leachate from Landfills (HJ564-2010); and iv) Technological 

Standards for Covering Landfills (CJ112-2007). 
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Photo 1: Full View of the Akesu Landfill 

 

Photo 1: Full View of the Akesu Landfill (Note the Industrial Facility in Backgourn Center) 
 

 
Photo 3: Close View of Dump Ground (Note Industrial Facilities in Background Left) 

 

Photo 4: Dump Ground 
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Photo 5: Soil-Covered Dump Ground 

 

 
Photo 6: Dump Ground Covered with Soil 

 

 
Photo 7: Dump Ground Covered with Soil 

Figure A5.1: Photos of the Akesu Landfill (taken by PPTA environmental specialists on 8 August 2014) 


