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I. EXECUTIVE SUMMARY 

A. The Project 

1. This Initial Environmental Examination (IEE) Report was prepared for the proposed 
Heilongjiang Energy Efficient District Heating Project (the project) in Heilongjiang Province 
of the People’s Republic of China (PRC). The proposed project will improve energy 
efficiency and reduce emission of greenhouse gases (GHGs) and other pollutants in 
Heilongjiang province by introducing energy efficient district heating systems in the nine 
urban areas. The project has two components: (i) Component A: upgrading primary district 
heating systems, and (iii) Component B: project management, monitoring, auditing, and 
knowledge dissemination.   

2. Heating services in a cold climate region such as Heilongjiang, where temperatures 
can fall below -40°C and the heating season lasts up to six months or more, are essential to 
meet basic human needs and facilitate modern socioeconomic activities. The heating 
supplies in most cities of the province depend primarily on coal. Many of the existing 
heating systems in urban areas are using (i) small, inefficient, polluting boilers without any 
emission control equipment, and/or (ii) household coal-fired stoves. Air pollution impacts 
from the existing heating systems have serious health risks to local residents, particularly 
the poor. Inadequate coverage of centralized district heating in low-income urban areas 
compels the residents to rely on household coal-fired stoves for their heating during harsh 
winters. This in turn is a major factor in causing respiratory disease among the province’s 
populace. Urban pollution from the small boilers and household stoves also worsens urban 
air pollution and causes significant cumulative impact to the local environment and public 
health. 

3. The proposed project will expand and upgrade existing district heating systems in 
eight cities and counties—Harbin, Jiagedaqi, Jiamsu, Jixi, Qitaihe, Raohe, Tongjiang, and 
Yichun—in Heilongjiang Province. It contains nine subprojects, which expand and upgrade 
existing primary heating networks to be more energy efficient district heating systems. 
Three of the nine subprojects—Harbin, Raohe, and Tongjiang—will also install additional 
heating sources to accommodate increased their district heating capacities. Secondary 
heating networks are not covered in the scope of the project. The implementation agencies 
(IAs) for six of the subprojects are local district heating companies while the remaining three 
IAs local forest bureaus,1

4. The scope of the proposed project includes installation of (i) 321 heat exchangers—
between primary and secondary heating networks, (ii) 271 km of insulated heat pipelines

 which are parts of the local municipal government.  

2 of 
primary heating networks, (iii) 3 high efficiency heating source plants, and (iv) 8 
computerized Supervisory Control and Data Acquisition (SCADA) systems.3

 

 Component A 
of the project is summarized in Table 1-1. The locations of the subprojects are shown in the 
map. 

 
                                                           
1 Daxing’anling Forest Bureau for Jiagedaqi subproject, Tangwanghe Forest Bureau for Yichun Tangwanghe 

subproject and Xinqing Forest Bureau for Yichun Xinqing subproject.  
2 Pipelines to be installed will not cover the pipeline network inside the buildings and households (secondary 

heating systems). Regular dialogues and coordination with all project stakeholders will be undertaken by the 
project implementing agencies to ensure technical compatibility of new and existing infrastructures with 
project components and safety of the project at the operational phase. 

3 A supervisory control and data acquisition (SCADA) system is a system that allows regulating the temperature 
and flow of hot water automatically based on the actual consumer heat consumption and the outdoor 
temperature.  
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Table 1-1: Summary of Subprojects 
 
 
 
No. 

 
 
 
Subproject 

 
 

New Heating 
Source (MWth)a 

No. of 
Heat 

Exchan-
ger 

 
 

SCADA 
System 

 
Heating 
Pipeline 

(km) 

 
Small 
Boiler 

Closure 

Heating 
Area 

(million 
m2) 

1. Harbin Taiping HP and DH 2 x 116 MWth 
CFB 40 Yes 22 18 4.0 

2.  Jiagedaqi DH _ 30 Yes 21 68 6.0 

3. Jiamusi West DH _ 111 Yes 68 218 14.8 

4. Jidong County DH _ 34 Yes 7 32 0.9 

5. Qitaihe DH _ 33 Yes 30 15 7.6 

6. Raohe Town HP and DH 3 x 14 MWth CFB 0 b Yes 8 19 0.6 
7. Tongjiang City HP and DH 3 x 58 MWth CFB 24 Yes 17 36 2.7 
8. Yichun City–Tangwanghe DH _ 22 Yes 27 16 1.5 
9. Yichun City–Xinqing DH _ 27 Yes 17 48 2.7 
  Total 448 321  217 470 40.8 
CFB = circulating fluidized-bed, DH = district heating, HP = heating plant, km = kilometer, m2 = square meter, MWth 
= megawatt thermal, No. = number, SCADA = supervisory control and data acquisition. 
a The subprojects which do not have new heat source installation will purchase the heat from existing combined heat 

and power plants.  
b Since the heating area is small, the subprojects adopt direct heating system which does not require heat 

exchanger. 
Sources: Subproject feasibility studies.  

 
B. Expected Positive Impact 

5. Environmental and climate change impact. Switching to more energy-efficient 
centralized heating systems from heating supply of inefficient small heat-only boilers and 
household stoves will save 757,599 tons of raw coal per year, which results in an annual 
reduction of (i) 1 million tons of carbon dioxide, (ii) 4,500 tons of sulfur dioxide, (iii) 1,961 
tons of nitrogen oxide, (iv) 22,819 tons of particulate matters, and (v) 231,068 tons of ash.   

6. Social and poverty impact. The project will directly benefit over 1.63 million urban 
residents of the project districts and counties, including 0.81 million women and 130,000 
poor households, and provide direct benefits to 174,625 children in 314 schools, and the 
patients and medical staff in 108 hospitals. The project will (i) reduce cases of respiratory 
disease through improved indoor and outdoor air quality, reduce carbon monoxide 
poisoning by providing safer district heating services, and provide a better medical 
environment by providing cleaner and more reliable heating services; (ii) improve the living 
conditions through adequate and reliable heating services; (iii) reduce heating expenditure 
by switching to more energy efficient centralized heating systems from individual household 
stove and decentralized heating systems; (iv) provide a better school environment for 
students during the winter; and (v) increase income through job opportunities created during 
the construction and the operational period (3,413 jobs during construction and 1,339 during 
implementation). 

7. Gender impact. The project will bring positive impacts on females in (i) accessing to 
cleaner, safer, and reliable heating system, (ii) reduction of domestic chore workload for 
space heating by one hour per day, (iii) reduction in incidence of respiratory disease related 
to indoor air pollution, and (iv) reduction in carbon monoxide poisoning and fire accidents. 
The project also will safeguard the livelihood of poor female-headed households by 
providing heating assistance from the local government and implementing agencies.  

C. Potential Negative Impacts and Mitigation Measures 

8. Impacts during construction. Potential adverse impacts during construction 
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include (i) soil erosion and contamination, (ii) fugitive dust, (iii) noise and vibration, (iv) solid 
waste, (v) community disturbance and public safety, and (vi) occupational health and safety. 

9. Impacts during operation. Potential adverse impacts during operation include (i) 
pollutants emission from the heat sources, (ii) noise from the heat sources and the heat 
exchange stations, (iii) waste water, and (iv) solid waste of ash and slag. Dispersion 
modeling assessed the impact of stack emissions on air quality from each heat source. The 
estimated 24-hour average emission concentrations of SO2, flue dust, and NOx from the 
heat source in Harbin Taiping, Tongjiang, and Raohe subprojects will meet the PRC 
national “Emission Standard of Air Pollutants for Coal-burning Boilers” ( GB13271-2001).  

10. Impacts from demolition of small boilers. Potential adverse impacts caused by 
demolition of small boilers are: (i) wastes such as equipment and building materials, and, (ii) 
dust and noise by demolishing the boiler houses and chimneys.   

11. Mitigation measures. Mitigation measures against major environment impacts are 
summarized in Table 1-2. 

Table 1-2: Summary of the Major Impacts and Mitigation Measures 

Phase Major Environmental Impacts Major mitigation measures 
Pre- 

construction 
(detailed 
design)  

Land acquisition Confirm the design not to acquire the land for heat 
source 

Construction 

Soil erosion and contamination  

Minimize active open excavation, construct 
intercepting ditch, stabilize earthwork disturbance 
areas, remove construction wastes, store 
hazardous materials on impermeable surfaces 

Fugitive dust Spray water and cover soil piles 

Noise and vibration  
Restrict operation of machinery with high noise and 
vibration at night, place noise barriers around noise 
sources  

Solid waste 
Prepare waste management plan, provide domestic 
bins, transport spoil to suitable disposal sites, 
prohibit on-site burning of waste and landfills  

Community disturbance and 
safety 

Prepare traffic control plan and approved by traffic 
management office, implement safety measures 
around construction sites, public notice and 
consultation 

Occupational health and safety 

Provide safety protection cloths and equipments, 
conduct health and safety trainings, provide 
signage in risk areas, daily reminder on specific 
safety issues before operation  

Operation 
Air pollution from heat sources 

Proper operation and maintenance of equipment 
and facilities for desulfurization, de-nitrification, dust 
removal, and online monitoring systems 

Noise from heat sources and 
heat exchange stations 

Install acoustic enclosures, barriers, shields and 
double windows to reduce noise;  

Wastewater 

Discharge domestic waste water to septic systems, 
direct site runoff to sedimentation basins, recycle 
waste water from wet fly-ash storage and coal 
spraying 

Solid wastes (ash and slag) 
Store all fly-ash and slag on site and sell to the 
construction industry as raw building material and 
material for road construction 
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Phase Major Environmental Impacts Major mitigation measures 

Solid waste (demolition of small 
boilers and household stoves) 

Wastes collected by the licensed waste 
management companies for reuse and final 
disposal by the licensed waste facility, prohibit on-
site landfills and burning, transport contaminated 
spoil to disposal site and restore the land 

Dust and noise (demolition of 
small boilers) 

Spray water and cover coal piles, place noise 
barriers around noise sources 

Economic displacement of small 
boiler operators by 
decommissioning of small boiler 

Implement labor retrenchment and reemployment 
plan 

CFB = circulated fluidized bed, EMS = environmental monitoring station, EPB = environmental protection bureau, 
GRM = grievance redress mechanism, IA = implementation agency, NOx = nitrogen oxide, PM = particulate matter, 
PMO = project management office, SO2 = sulfur dioxide. 
Source: Environment impact assessments and consultant’s estimates. 

D. Cultural Heritage and Biodiversity  

12. The due diligence confirmed that there is no cultural heritage or archaeological sites 
recorded on lands in the subproject areas that will temporarily be lost. No rare and 
endangered species will be impacted by the subprojects because all the subprojects are 
located in the urban areas. Also, it is confirmed that the project activities will not introduce 
intentionally any new alien species. None of the subprojects will be located in forests or 
grasslands of ecological significance, nature reserves, or scenic areas as the heat source 
will be located at the existing premises of implementing agencies, and heating supply 
pipeline routes will be along the existing rights-of-way.  

E. Grievance Redress Mechanism 

13. For a project under implementation, the current grievance redress mechanism in the 
PRC is not up to the standard of Asian Development Bank’s (ADB’s) Safeguard Policy 
(2009) since (i) no specialized unit to address grievances is required to be established, and 
(ii) no specific timeframe for actions is specified to resolve issues. The project will establish 
a Project Public Complaints Center (PPCC) in each implementing agency before project 
implementation to deal with complaints from affected people and communities during the 
construction and operation of the project and to specify time-bounded grievance 
procedures. 

F. Alternative Analysis 

14. Alternative analysis was conducted to assess the selection of (i) technology in terms 
of energy efficiency improvement and emission reductions, and (ii) sites in terms of physical 
(land) and social (community disturbance) impacts.  

15. Technology selection. The alternatives considered for the heat sources included 
renewable sources (heat pumps, geothermal, biomass, and solar), natural gas, heat from 
existing or planned combined heat and power (CHP) plants, and large coal-fired boilers. On 
further evaluation, natural gas is not feasible due to limited supply in the project area. 
Except for Beijing and Tianjin, natural gas is not used for centralized district heating 
systems in cities or towns in the PRC. There are no renewable energy sources available at 
a financially viable incremental cost and in a reasonable time frame in the project area. The 
heat supply from CHP plants (thermal efficiencies of 87% or higher) and large coal-fired 
boilers (combustion efficiency of more than 80%) are included in the project design to 
provide part of the heating requirements for large cities. Large and energy-efficient (81 to 
85% thermal efficiency) coal-fired boilers with post-combustion emission control devices to 
reduce pollutant emission to meet the national (and World Bank) standards were found as 
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the most feasible option to meet the heating requirements in project cities.  

16. All subprojects adopted circulated fluidized bed (CFB) combustion technology as it 
has (i) higher combustion efficiency (above 87%) compared to small boilers (55%), and (ii) 
low NOx emission due to low combustion temperature. Six subprojects will purchase heat 
from existing CHP plants which have over 87% thermal efficiency (33% in conventional 
thermal power plant), and the remaining three subprojects will upgrade their heat source to 
large-size heat-only boiler using CFB combustion technology with limestone for 
desulfurization and bag filters or electrostatic precipitators for flue dust removal.  

17. Without the project, due to lack of dust removal and flue gas cleaning equipment, 
urban residents in the nine subproject cities and towns would still have to rely on inefficient 
and high polluting small boilers located within the community and individual family coal-fired 
heating stoves. Family heating stoves cause indoor and outdoor air pollution and contribute 
to respiratory disease from inhaling coal dust and smoke. Without the project, the 
environmental conditions of the subproject cities and towns would deteriorate further with 
rapid urbanization and economic development. The project will improve both indoor and 
outdoor air quality and significantly reduce coal consumption, which will have a significant 
positive impact on health, green houses gas (GHG) emissions, and global climate change 
mitigation. 

18. Site selection. The heat sources will be upgraded within the existing implementing 
agency premises which are located outside of downtown areas.  Therefore there is no 
impact on land acquisition and less community disturbance.  

19. In conclusion, the technology and site selection for all subprojects are appropriate.  

G. Public Consultation 

20. To collect public opinion on environmental concerns during the construction and 
operation period, three rounds of meaningful public consultations with affected communities 
and concerned stakeholders in appropriate gender representation were conducted through 
public meetings, questionnaire surveys and information disclosure through web sites. The 
results of public consultations concluded that the majority of the affected people support the 
project, as it would benefit the local economy, improve the quality of life, and improve the 
local environment. The major concerns during the construction period are a potential rise in 
noise and dust pollution, while during the operation period the concern is air pollution from 
flue gas. Appropriate mitigation measures have been incorporated in the environmental 
management plan (EMP) to respond to the public concerns.  

H. Environment Management Plan 

21. The EMP includes mitigation measures; environmental monitoring, reporting and 
corrective actions; institutional arrangements; and capacity building. The EMP will be 
updated during engineering design and incorporated in the bidding documents and civil 
works contracts. The EMP will be also updated if necessary during implementation, or if the 
environmental monitoring identifies significant impacts or issues that are not appropriately 
being addressed.  

22. Mitigation measures. Construction and operational phase mitigation measures are 
summarized in the EMP, including implementation and supervision responsibility and the 
source of funds. Many of the mitigation measures are associated with construction and 
equipment installation, which includes impacts on soil, water quality, noise, vibration, 
ambient air, solid waste, flora and fauna, public safety, and occupational health and safety. 
Costs for the mitigation measures are included in the Project base costs.  
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23. Environment safeguards monitoring (EMP monitoring). The environment 
safeguards monitoring (EMP monitoring) during construction and operation will be 
undertaken by the implementation agencies and their contractors in order to ensure proper 
environmental impact monitoring of the project. HPG holds final responsibility, while the 
PMO is responsible for ensuring the environmental safeguards monitoring (EMP monitoring) 
to be properly conducted.  

24. Reporting and corrective actions. Environmental safeguards monitoring (EMP 
monitoring) reports will be submitted to ADB semi-annually during construction and annually  
during operation. The monitoring reports will be prepared by an environmental monitoring 
consultant for loan implementation, under the supervision of the PMO. Environmental 
safeguards monitoring (EMP monitoring) reports can be  incorporated into the overall 
Project Performance Monitoring reports and submitted to ADB, the relevant municipal EPBs 
and the provincial EPB.  

25. If the environmental safeguards monitoring (EMP monitoring)  has identified a 
weakness or deficiency in the implementation of the EMP that has already been addressed, 
the monitoring report will explain the manner by which the issue was resolved. If the 
monitoring has identified a weakness or deficiency in the implementation of the EMP that 
has not yet been addressed, a corrective action will be proposed and incorporated in the 
EMP. The corrective action will describe actions necessary to address each area of 
concern; prioritize these actions; identify responsibilities for implementation of each 
corrective action; identify a timeline for their implementation; and, present a schedule for 
communicating the results of plan implementation to affected communities, the ADB, and 
the relevant municipal EPB. 

26. Institutional arrangements. Roles and responsibilities with respect to EMP 
implementation are as follows: 

(i) Heilongjiang provincial government (HPG) is the executing agency for the 
project, which is responsible for directing the project and providing policy 
guidance during project implementation. 

(ii) Project Management Office (PMO) is responsible for overseeing the 
implementation of EMP. The PMO will nominate qualified environment officer 
to undertake effective environmental management activities specified in the 
EMP. 

(iii) Implementing Agencies (IA) will have direct responsibility for the 
implementation of the EMP. Each IA shall form an environmental 
management unit (EMU), which consists of a leader and an appropriate 
number of staff to coordinate environmental issues. 

(iv) Municipal Environment Protection Bureau (EPB) is responsible for (a) 
undertaking the ambient monitoring program presented in the Environmental 
Monitoring Plan; (b) reviewing the project’s semiannual environmental 
monitoring reports and, if appropriate, directing the PMO and IAs to address 
any subproject deficiencies; (c) coordinating with the IAs on waste 
management and decommissioning of existing small boilers; and (d) 
participating in the GRM. The EPBs will also be invited to participate in 
subproject environmental compliance monitoring inspections. 

(v) Contractor is responsible for implementing relevant mitigation measures 
and environmental monitoring during construction specified in EMP, 
supported by the CSC, and supervised by the municipal EPB.  

(vi) Environment Monitoring Station (EMS) will ensure in compliance with the 
PRC’s environmental standards and regulations through regular and random 
environmental compliance monitoring and inspection during construction and 
operation. The EMS will conduct the actual environmental compliance 
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monitoring and inspection on behalf of each municipal EPB. 
(vii) Environmental Consultant will (a) assist the PMO to update the EMP and 

environmental monitoring program; (b) verify the implementation of the 
environmental protection measures specified in the EMP; (c) review 
environmental monitoring reports and the semi-annual environmental 
performance report; (d) prepare the semi-annual environmental monitoring 
verification reports; (e) provide training to the PMO, the IAs, contractors and 
CSCs on environmental management implementation and monitoring; (f) 
identify any environment-related implementation issues and suggest 
necessary corrective actions, and reflect these in a corrective action plan; 
and (g) undertake site visits as required. 

(viii) ADB is responsible for monitoring and supervising the overall environmental 
performance of the project. ADB will also disclose the project EIA report and 
subsequent monitoring reports on its website. ADB will review the 
semiannual environment safeguards (EMP) reports submitted by the PMO, 
and conduct due diligence on environment issues and performance 
indicators which specified in the EMP during the project review missions.  

27. Institutional Strengthening and capacity building. The provincial EPB and 
environmental consultants will offer a series of trainings to strengthen the capacity of 
agencies concerned with EMP implementation. The training topics include (i) PRC’s 
environmental laws and regulations and ADB’s Safeguard Policy, (ii) grievance redress 
mechanism, (iii) EMP implementation, environmental safeguards monitoring (EMP 
monitoring) and reporting, and (v) international good practices and technologies in district 
heating. The budget is estimated at CNY1,240,000, or $196,825.   

28. Estimated budget for EMP implementation and monitoring. Mitigation cost 
during the construction is estimated at CNY 33 million, or $5 million, and CNY 25 million per 
year during operation ($4 million). Monitoring costs during the construction and operation 
are estimated at CNY558,000 or $89,000, and CNY201,500, or $32,000, respectively. It 
should be noted that many of the EMP mitigation measures are associated with good 
construction and housekeeping practices, and costs for the measures are already included 
in the Project base costs. 

I. Project Risks and Assurances 

29. Risks. Due to lack of familiarity with the requirements of ADB’s Safeguard Policy 
Statement (2009), weak institutional capacity of the project management office (PMO) and 
implementing agencies for environmental management is a project risk. The construction 
season is very short in Heilongjiang due to long and cold winter season. Potential delay of 
implementing the project is a risk. Local EMSs will perform environmental monitoring near 
and around the construction sites on a contracting basis. There is a risk that timely 
environmental monitoring data are not collected if appropriate arrangements cannot be 
made in advance.   

30. Assurances. The HPG will make available and cause the implementing agencies to 
make available the necessary budgetary and human resources to fully implement the EMP. 
The PMO and implementing agencies will hire (i) an environmental monitoring specialist, 
and (ii) an external environmental monitor organization to monitor the environmental impact 
of all subprojects specified in the EMP. Also, environmental monitoring training will be 
provided by the environmental specialist under the project supervision consulting service. 
The PMO and IAs propose that a portion of the ADB loan will fund training to strengthen 
capacities of the PMO and IAs. 

31. The HPG has requested ADB to make the retroactive financing mechanism 
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available to the project so some subprojects can start their construction activities in 2012. 
ADB has provided training on retroactive financing during the fact-finding mission. 

32. The PMO and IAs propose that a portion of the ADB loan will fund environmental 
monitoring programs during construction. This will ensure that timely environmental 
monitoring data are collected according to the EMP and the semiannual environmental 
monitoring reports are prepared and submitted to ADB.  

J. Conclusion 

33. The proposed project (i) selected an appropriate technology to reduce the emission 
of pollutants, (ii) identified negative environment impacts and appropriately established 
mitigation measures, (iii) established effective grievance redress mechanism, (iv) received 
public support from the majority, especially from women, (v) prepared an appropriate and 
implementable environmental management plan, and (vi) duly assessed the capacity of the 
executing agency and the implementing agencies to implement the EMP, and (vii) prepared 
a component to strengthen their capacity.    

34. Any adverse environmental impacts associated with the project will be prevented, 
reduced, minimized, or otherwise compensated. The EMP—including (i) environmental 
management and supervision organizations, (ii) environmental monitoring, (iii) institutional 
strengthening and personnel training—has been established to ensure the environmental 
performance of the project. With implementation of the mitigation measures defined in the 
IEE, the adverse impacts will be reduced to acceptable levels.  

35. The project is categorized as “B” for environmental impact.   
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II. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK 

A. Legal Framework of the PRC 

36. An EIA management procedure has been established in the PRC for over 20 years.  
Domestic EIA studies are required to be undertaken within the PRC national and local legal 
and institutional framework for new projects. The primary laws that govern the EIA study of 
the project are provided in Table 2-1. 

Table 2-1: Applicable Environmental Laws 

No. Title of the Law Year Issued 

1 Environmental Protection Law 1989 

2 Environmental Impact Assessment Law 2003 

3 Water Law 2002 

4 Water Pollution Prevention and Control Law 2008 

5 Air Pollution Prevention and Control Law 2000 

6 Noise Pollution Control Law 1999 

7 Solid Waste Pollution Prevention and Control Law 2005 

8 Water and Soil Conservation Law 1991 

9 Forest Law 1998 

10 Wild Fauna Protection Law 2004 

11 Cleaner Production Promotion Law 2002 

12 Urban and Rural Planning Law 2008 

13 Land Administration Law 1999 
Source: Project preparatory technical assistance. 

37. The implementation of environmental laws and regulations is supported by a series 
of associated management and technical guidelines (Table 2-2). 

Table 2-2: Applicable Environmental Guidelines 

No. Guideline Year/Code 

1 Guideline on Jurisdictional Division of Review and   Approval of EIAs 
for Construction Projects 2009 

2 Guideline on EIA Categories of Construction Projects 2008 

3 Interim Guideline on Public Consultation for EIA 2006 

4 Technical Guideline on EIA Regarding Surface Water HJ/T 2.3-1993 

5 Technical Guideline on EIA Regarding Atmospheric Environment HJ 2.2-2008 

6 Technical Guideline on EIA Regarding Acoustic Environment HJ 2.4-2009 

7 Technical Guideline on EIA Regarding Ecological Impact HJ 19-2011 

8 Technical Guideline on Environmental Risk Assessment for 
Construction Project HJ/T 169-2004 

Source: Project preparatory technical assistance. 

38. The environmental quality standard system that supports and evaluates the 
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implementation of the environmental protection laws and regulations in the PRC is classified 
into two categories by function (i.e., pollutant emission/discharge standards and ambient 
environmental standards). The relevant main standards applicable to the project are shown 
in Table 2-3. 

Table 2-3: Applicable Environmental Standards 

No. Standard Code 

1 Surface Water Quality Standard GB 3838-2002 

2 Urban Ambient Acoustic Quality Standard GB 3096-2008 

3 Ambient Air Quality Standard GB 3095-1996 

4 Integrated Emission Standard of Air Pollutants  GB 16297-1996 

5 Integrated Wastewater Discharge Standard GB 8978-1996 

6 Underground Water Quality Standard  GB/T 14848-93 

7 Domestic Drinking Water Quality Standard GB 5749-2006 

8 Noise Limit of Construction Site Boundary GB 12523-90 

9 Noise Limit of Industrial Enterprises   GB 12348-2008 

10 Emission Standard of Air Pollutants for Coal-burning Boiler   GB 13271-2001 
Source: Project preparatory technical assistance. 

B. Applicable ADB Policies, Regulations and Requirements 

39. The major applicable ADB policies, regulations, requirements, and procedures for 
EIA are (i) applicable sections of the Environmental Assessment Guidelines of ADB (2003) 
and (ii) the Safeguard Policy Statement (2009), which provides the basis for this IEE. With 
respect to the environment, these policies are underpinned by the ADB’s Operations 
Manual, Bank Policy (OM F1, 2010). The policy promotes good international practice as 
reflected in internationally recognized standards such as the World Bank Group’s 
Environmental, Health, and Safety Guidelines (EHS Guidelines).4

40. The PRC domestic EIAs are prepared initially for the PRC approval processes, 
which are required to adopt PRC standards for the quality of water, air, noise, etc. The 
ADB’s Safeguard Policy Statement (2009) promotes the use of country safeguard systems; 
however, the application of country safeguard systems requires an equivalence and 
acceptability assessment followed by an ADB Board approval. Accordingly, in order to 
follow the spirit of this policy, this IEE report compares critical PRC impact standards 
(emissions from subprojects) with both the PRC standards and the EHS Guidelines to 
provide a good international practice context. 

 

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

42. The Safeguard Policy Statement (2009) requires a number of additional 
considerations, including: (i) project risk and respective mitigation measures and project 
assurances; (ii) project-level grievance redress mechanism, including documentation in the 
                                                           
4 New Version of the “World Bank Group Environmental, Health, and Safety Guidelines”, 30 April 2007, 

Washington, USA. http://www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines. 
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EMP; (iii) definition of the project area of influence; (iv) physical cultural resources damage 
prevention analysis; (v) climate change mitigation and adaptation; (vi) occupational and 
community health and safety requirements (including emergency preparedness and 
response); (vii) economic displacement that is not part of land acquisition; (viii) biodiversity 
conservation and natural resources management requirements; (ix) provision of sufficient 
justification if local standards are used; (x) assurance of adequate consultation and 
participation; and (xi) assurance that the EMP includes an implementation schedule and 
measurable indicators. These requirements, which are usually not covered in PRC’s EIAs, 
have been considered during the PPTA to the consultants and the EIA institutes’ best 
knowledge and capacity. All Safeguard Policy Statement (2009) requirements are covered 
in the IEE. 

C. International Agreements 

43. The PRC has signed a large number of international agreements regarding 
environmental and biological protection. Those with direct application to the project are 
listed in Table 2-4. 

Table 2-4: Applicable International Agreements 
No. Agreement Year Purpose 

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

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

2 Convention on Biological Diversity 1993 Conservation and sustainable use of 
biological diversity 

3 United Nations Framework Convention on 
Climate Change 1994 Stabilization of greenhouse gas 

concentrations in the atmosphere 

4 Kyoto Protocol to the United Nations 
Framework Convention on Climate Change 2005 Further reduction of greenhouse gas 

emissions 

5 Montreal Protocol on Substances That 
Deplete the Ozone Layer 1989 Protection of the ozone layer 

6 

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

1996 The combatting of desertification and 
mitigating of the effects of drought 

Source: Project preparatory technical assistance. 

D. World Bank Environmental, Health and Safety Guidelines 

44. ADB’s Safeguards Policy employs the principles and standards of the EHS 
Guidelines (2007). The general guidelines, in conjunction with the Industry Sector 
Guidelines, will provide the context of international best practice and will contribute to 
establishing targets for environmental performance. The sector guidelines referenced were: 
General EHS Guidelines (covering occupational health and safety and community health 
and safety); Waste Management Facilities sector guidelines; Water and Sanitation sector 
guidelines; and Plantation Crop Production sector guidelines. The air, noise, and water 
quality standards in the EHS guidelines will also provide justification for the use throughout 
of PRC standards. 

45. All heat sources financed under the project will meet (i) the national standards for 
emission and air quality and (ii) the applicable requirements laid out in the World Bank 
Group's EHS Guidelines. 
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46. Occupational and community health and safety, as laid out in the EHS guidelines, 
will be a crosscutting assessment element for all infrastructure subcomponents. 

E. Assessment Standards for Urban District Heating Sector 

47. During construction of HSPs, noise assessment will follow the standards in “Noise 
Limits for Construction Site (GB12523-90),” and during operation, the assessment standard 
will be Category-II Standard stated in “Ambient Noise Standard at Plant Side of Industrial 
Enterprises (GB12348-2008).” Construction noise is evaluated at sensitive receptor sites 
and operational noise is evaluated within one meter out of boundaries of HSPs and HESs. 

48. The area of influence for ambient air quality for centralized heating facilities is within 
a radius of 6 km from the plant. In this area, Class II standard stated in “Ambient Air Quality 
Standard (GB3095-1996)” is the relevant standard. For point source air emissions during 
operation, Time Period II of Category II in “Atmospheric Pollutant Emission Standard for 
Boilers (GB13271-2001)” is the relevant standard and is measured at the smokestack. The 
concentration limits for uncontrolled discharge of new pollution sources covered 
“Comprehensive Discharge Standard of Atmospheric Pollutants (GB16297-96)” will be 
followed for dust emission from coal stockpiles and ash yards. 

49. Category I standard of “Pollution Control Standard for Storage and Disposal Site of 
General Industrial Solid Waste (GB 18599-2001)” shall be followed for the handling and 
disposal of ash and extracted flue particulates. 

F. Administrative Framework 

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

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

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

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

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

52. PRC MEP’s “Guideline on Jurisdictional Division of Review and Approval of EIAs for 
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Construction Projects (2003)” provides two prescribed lists of projects for which EIAs must 
be reviewed and approved. The guideline was amended in 2009 to include a list of 
construction projects for which EIAs require MEP review and approval, and a list of projects 
for which EIAs will be delegated to the provincial EPBs. Since district heating supply is an 
environmentally-friendly sector, the EIAs of the proposed components were approved by 
the relevant municipal EPBs. 

53. The EIA reports for all nine subprojects have been approved and relevant 
information is summarized in Table 2-5. 

Table 2-5: Summary of EIA Status 

No. Subproject EIA Institute Completion 
Date 

Approval 
Authority  Approval Status 

1 Harbin 
Taiping 

Harbin Institute of 
Technology August 2011 Harbin EPB 

EIA report was 
approved on 28Sept 
2011  

2 Tongjiang  
Heilongjiang Research 
Institute of Environment 
Protection 

Dec. 2010 HPDEP 
EIA report was 
approved on 3 Mar. 
2011 

3 Raohe Heilongjiang University July 2009 HPDEP 
Tabular EIA was 
approved on 26 Dec. 
2009 

4 Jiagedaqi 
 

Ningxia Zhikeda 
Agricultural 
Environmental 
Technology Co. 

April 2011 HPDEP 
Tabular EIA was 
approved in Apr. 
2011 

5 Jidong  
 

EIA Center of the 
Chinese Academy of 
Meteorological Science 

Nov. 2009 HPDEP 
Tabular EIA was 
approved in Dec. 
2009 

6 Tangwanghe  EIA Institute of Yichun 
Municipal EPB July 2009 Yichun EPB 

Tabular EIA was 
approved on 23 Dec. 
2009 

7 Xinqing  EIA Institute of Yichun 
Municipal EPB July 2009 Yichun EPB 

Tabular EIA was 
approved on 23 Dec. 
2009 

8 Qitaihe  
Qitaihe Municipal 
Environmental Science 
Research Institute 

August 2009 Qitaihe EPB 
Tabular EIA was 
approved on 14 
October 2009 

9 Jiamusi National Environmental 
Protection Department 

December 
2009 Jiamusi EPB 

Tabular EIA was 
approved on 22 Dec. 
2009 

EPB = Environmental Protection Bureau, DH = district heating, HPDEP = Heilong Provincial Department of 
Environmental Protection. 
Source: Domestic environment impact assessment reports and approval documents.  
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III. DESCRIPTION OF THE PROJECT 

A. The Project 

54. The proposed project will improve energy efficiency and reduce emission of 
greenhouse gases (GHG) and other pollutants in Heilongjiang province by introducing 
energy efficient district heating systems in the nine urban areas. The project has two 
components: (i) Component A: upgrading primary district heating systems, and (ii) 
Component B: project management, monitoring, auditing, and knowledge dissemination.   

55. Heating services in a cold climate region such as Heilongjiang, where temperatures 
fall below –40°C and the heating season lasts up to 6 months, is a basic human need 
necessary to facilitate modern socioeconomic activities. Temperature profiles of a typical 
winter day in Heilongjiang are shown in Figure 3-1. The heating supplies in most cities of 
the province depend primarily on coal. Many of the existing heating systems in urban areas 
are using (i) small, inefficient, polluting boilers without any emission control equipment 
(Figure 3-2), and/or (ii) household coal-fired stoves (Figure 3-3). Air pollution impacts from 
the existing heating systems have serious health risk to local residents, particularly the 
poor. Inadequate coverage of centralized district heating in low-income urban areas 
compels the residents to use household coal-fired stoves for their heating during harsh 
winters, which is a major cause of respiratory disease. Urban pollution from small boilers 
and household stoves also worsens urban air pollution and causes significant cumulative 
impact to local environment, and public health.  

56. The proposed project will expand and upgrade existing primary district heating 
systems in eight cities and counties—Harbin, Jiagedaqi, Jiamsu, Jixi, Qitaihe, Raohe, 
Tongjiang, and Yichun—in Heilongjiang Province. It contains nine subprojects, which 
expand and upgrade existing primary heating networks to be more energy efficient district 
heating systems. It does not include secondary heating networks that are connected to 
individual households. Three of the nine subprojects—Harbin, Raohe, and Tongjiang—will 
also install additional heating sources to accommodate increased district heating capacities. 
Secondary heating networks are not covered in the scope of the project. The IAs for six of 
the subprojects are local district heating companies while the remaining three IAs local 
forest bureaus, which are parts of the local municipal government.  

57. The scope of the proposed project includes installation of (i) 321 heat exchangers— 
between primary and secondary heating networks, (ii) 271 km of insulated heat pipelines of 
primary heating networks, (iii) 3 high efficiency heating source plants, and (iv) 8 
computerized SCADA systems. Component A of the project is summarized in Table 3-1. 
The locations of the subprojects are shown in the map.  

Table 3-1: Summary of Subprojects 

No. Subproject 

New 
Heating 
Source 
(MWth)a 

Number of 
Heat 

Exchanger 

SCADA 
System 

Heating 
Pipeline 

(km) 

Small 
Boiler 

Closure 

Heating 
Area 

(million 
m2) 

1 Harbin Taiping 
HSP & DH 

2 x 116 
MW CFB 40 Yes 22 18 4.0 

2 Jiagedaqi DH _ 30 Yes 21 68 6.0 

3 Jiamusi West 
DH _ 111 Yes 68 218 14.8 

4 Jidong County 
DH _ 34 Yes 7 32 0.9 

5 Qitaihe DH _ 33 Yes 30 15 7.6 
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No. Subproject 
New 

Heating 
Source 
(MWth)a 

Number of 
Heat 

Exchanger 

SCADA 
System 

Heating 
Pipeline 

(km) 

Small 
Boiler 

Closure 

Heating 
Area 

(million 
m2) 

6 Raohe Town 
HSP& DH 

3 x 14MW 
CFB 0b No 8 19 0.6 

7 Tongjiang City 
HSP& DH 

3 x 58MW 
CFB 24 Yes 17 36 2.7 

8 
Yichun City - 
Tangwanghe 
DH 

_ 22 Yes 27 16 1.5 

9 Yichun City - 
Xinqing DH _ 27 Yes 17 48 2.7 

 Total 448 321   217 470 40.8 
CFB = circulated fluidized-bed, DHS = district heating supply, HSP = heating source plant, km = 
kilometer, m2 = square meter, MW = megawatt, No. = number, SCADA = supervisory control and 
data acquisition. 
a The subprojects which do not have new heat source installation will purchase the heat from existing combined 

heat and power plants. 
b Since the heating area is small, the subprojects adopt direct heating system which do not require heat 

exchanger. 
Sources: Feasibility study reports.  
 

Figure 3-1: Temperature Profiles of Cities in Heilongjiang on 12 January 2012 

 
 

  
Figure 3-3: Existing Coal-fired Household Stoves  

Harbin 

Daxing’anlin 

Yichun 
Jiamusi 
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 Figure 3-2: Existing Coal-fired Boiler 

B. Implementation Arrangements 

58. The executing agency (EA) will be the HPG and the implementing agencies (IAs) will 
be the nine subproject companies. The project management office (PMO), under the 
Heilongjiang Provincial Development and Reform Commission, will provide overall guidance 
to the nine implementing agencies on project management, implementation, monitoring, 
and coordination among related government departments and subprojects. Table 3-2 
provides summary of roles and responsibilities of the EA and IAs. 

Table 3-2: Roles and Responsibilities of Key Project Stakeholders 

Project Stakeholders Management Roles and Responsibilities 
Executing Agency 
Heilongjiang provincial government 
The Project leading group is under a vice-governor 
of Heilongjiang provincial government which 
includes the provincial representatives from the 
Development and Reform Commission, Finance 
Bureau, Construction Bureau, and Environment 
Protection Bureau 

• Provide overall guidance during preparation and 
implementation 

• Ensure counterpart contributions are provided for 
project implementation on time 

Project Management Office under the Heilongjiang 
DRC 
 

• Coordinate the implementation of subprojects 
• Ensure environment and social safeguards 

compliance 
• Submit quarterly progress reports to Asian 

Development Bank 
• Submit the withdrawal applications 
• Retain supporting documents 
• Establish and maintain the imprest account 
• Submit annual audit report and financial statements 

Implementing Agency 1 
Harbin Taiping Heating Company 

• Implement Harbin Taiping Heating Plant and District 
Heating Subproject 

• Responsible for operation and maintenance of heat 
sources, primary heating networks and heat 
exchange stations 

Implementing Agency 2 
Heilongjiang Tangwanghe Forest Bureau 

• Implement Yichun City-Tangwanghe District 
Heating Subproject 

• Responsible for operation and maintenance of 
primary heating networks and heat exchange 
stations 

Implementing Agency 3 
Heilongjiang Xinqing Forest Bureau 

• Implement Yichun City-Xinqing District Heating 
Subproject 

• Responsible for operation and maintenance of 
primary heating networks and heat exchange 
stations 

  



17 
 

 

Project Stakeholders Management Roles and Responsibilities 
Implementing Agency 4 
Jiamusi Xinshidai Urban Infrastructure Investment 
Company 

• Implement Jiamusi West District Heating 
Subproject 

• Responsible for operation and maintenance of 
primary heating networks and heat exchange 
stations 

Implementing Agency 5 
Daxing'anling Power Industrial Bureau 

• Implement Jiagedaqi District Heating Subproject 
• Responsible for operation and maintenance of 

primary heating networks and heat exchange 
stations 

Implementing Agency 6 
Jidong Heat and Power Company 

• Implement Jidong County District Heating 
Subproject 

• Responsible for operation and maintenance of 
primary heating networks and heat exchange 
stations 

Implementing Agency 7 
Qitaihe Heating Company 

• Implement Qitaihe District Heating Subproject 
• Responsible for operation and maintenance of 

primary heating networks and heat exchange 
stations 

Implementing Agency 8 
Raohe County Chenguang Heating Company 

• Implement Raohe Town Heating Plant and District 
Heating Subproject 

• Responsible for operation and maintenance of heat 
sources, primary heating networks and heat 
exchange stations 

Implementing Agency 9 
Tongjiang Changheng Cogeneration Company 

• Implement Tongjiang City Heating Plant and 
District Heating Subproject 

• Responsible for operation and maintenance of heat 
sources, primary heating networks and heat 
exchange stations 

Asian Development Bank 
 

• Provide overall project administration. 
• Provide orientation to executing agency and 

implementing agencies including the project 
management office. 

• Review draft bidding documents and approval of 
bid evaluation report. 

• Disburse ADB loan proceeds. 
ADB = Asian Development Bank, DRC = Development and Reform Commission. 

C. Project Implementation Plan 

59. The project will be implemented from November 2012 to October 2017 (Table 3-3). 
Implementation timeline of each subproject is presented in Table 3-3. 

Table 3-3: Project Implementation Plan 
 

 
Item 

2012 2013 2014 2015 2016 2017 
No. 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
1. Harbin Taiping HP and DH                          
 a. Detailed design and 

approval                            
 b. Tender documents 

preparation and approval                              
 c. Tender invitation, 

evaluation, and contract 
award                              

 d. Construction                                 
 e. Testing and 

commissioning                           
2. Yichun City–Tangwanhe 

DH                          
 a. Detailed design and 

approval                            
 b. Tender documents 

preparation and approval                              
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Item 

2012 2013 2014 2015 2016 2017 
No. 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
 c. Tender invitation, 

evaluation, and contract 
award                              

 d. Construction                               
 e. Testing and 

commissioning                           
3. Yichun City–Xinqing DH                          
 a. Detailed design and 

approval                            
 b. Tender documents 

preparation and approval                              
 c. Tender invitation, 

evaluation, and contract 
award                              

 d. Construction                               
 e. Testing and 

commissioning                           
4. Jiamusi West DH                          
 a. Detailed design and 

approval                            
 b. Tender documents 

preparation and approval                              
 c. Tender invitation, 

evaluation, and contract 
award                              

 d. Construction                               
 e. Testing and 

commissioning                           
5. Jiagedaqi DH                          
 a. Detailed design and 

approval                            
 b. Tender documents 

preparation and approval                              
 c. Tender invitation, 

evaluation, and contract 
award                              

 d. Construction                                
 e. Testing and 

commissioning                           
6. Jidong County DH                          
 a. Detailed design and 

approval                            
 b. Tender documents 

preparation and approval                              
 c. Tender invitation, 

evaluation, and contract 
award                              

 d. Construction                                
 e. Testing and 

commissioning                           
7. Qitaihe DH                          
 a. Detailed design and 

approval                            
 b. Tender documents 

preparation and approval                              
 c. Tender invitation, 

evaluation, and contract 
award                              

 d. Construction                                 
 e. Testing and 

commissioning                           
8. Raohe Town HP and DH                          
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Item 

2012 2013 2014 2015 2016 2017 
No. 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
 a. Detailed design and 

approval                            
 b. Tender documents 

preparation and approval                              
 c. Tender invitation, 

evaluation, and contract 
award                              

 d. Construction                                 
 e. Testing and 

commissioning                           
9. Tongjiang City HP and DH                          
 a. Detailed design and 

approval                            
 b. Tender documents 

preparation and approval                              
 c. Tender invitation, 

evaluation, and contract 
award                              

 d. Construction                                 
 e. Testing and 

commissioning                           
Implementation of labor 
retrenchment plan                         
Project monitoring and impact 
evaluation                                              
DH = district heating, HP = heating plant.     
Sources: Project implementing agencies and Asian Development Bank estimates.     

D. Key Technical Parameters of the Subprojects 

(1) Harbin Taiping 

60. This subproject plans to install two CFB hot water boilers with a capacity of 116 MW 
each, lay a primary heating network with a total length of 22,000 m, and install 40 new 
HESs. This expansion project will allow providing heat to an additional area of 4 million m2. 
It plans to shut down or remove eight inefficiency small coal-fired boiler houses with a total 
of 18 boilers. The main technical specifications are in Table 3-4. The layout of the heat 
source plant is shown in Figure 3-4. The main parameters of the boilers are summarized in 
Table 3-5. 

Table 3-4: Key Technical Parameters of Harbin Taiping Subproject 
No. Technical Parameters Unit Value 

1 Total heating area 106 m2 4 

2 Maximum heat load MW 208 

3 Minimum heat load MW 61.45 

4 Average heat load MW 130 

5 Integrated heat index W/m2 52 

6 Total capacity of boiler room MW 232 

7 Boiler thermal efficiency % 90 

8 Total length of pipeline network km 22 

9 New HESs each 40 

10 Annual total heat consumption GJ/a 2,010,000 
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No. Technical Parameters Unit Value 

11 Energy consumption per m2 of heating area GJ/(a.m2) 0.503 
Source: Feasibility study report. 

 

Figure 3-4: Layout of Harbin Taipin Subproject Heat Source Plant 

 

Table 3-5: Boiler Parameters 

Boiler type 2×116 MW CFB hot water boiler 

Boiler capacity  116 MW 

Rated operating pressure 1.6 MPa 

Supply/return water temperature 130/70°C 

Exhaust gas temperature 160°C 

Design efficiency of the boiler 90% 
Source: Feasibility study report. 

61. HSP automatic thermal control covers the 2×116 MW CFB hot water boilers, 
subsidiary workshop system (including water treatment room, pump room, desulphurization, 
dust removal and coal distribution, etc.), electric parameter collection, TV monitoring system 
of coal transportation and distribution, boiler flue gas emission automatic monitoring system, 
and heat engineering laboratory. 

62. The distributed control system (DCS) involves boiler operation parameters, 
combustion frequency control, and circulating water pump frequency control, etc. The DCS 
consists of a fuel control system, air volume control system, bed temperature control 
system, layer thickness adjustment, furnace pressure adjustment, other simple single 
impulse control system, heat engineering parameter monitor of the circulating water system 
of the boilers and heat supply network, other devices and electrical operating parameter 
monitoring, and motor control. 
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63. The DCS utilizes a centralized control room, which will be established on the 
operating floor. The operation of the relevant auxiliary system can be conducted by 
supervisory control in the control room and site inspection of operating staff.  

64. Heating network. The primary heating network of this subproject comes from the 
HSP and goes from Nanzhi Road to Taiping Street to supply heat to the newly added load. 
Moreover, the heating network is laid from the exit of the HSP and eastward along the 
Nanke First Street to supply heat to the new buildings. The total length of heat pipeline is 
22,000 m (route length) with a diameter of DN800 to DN1000. 

65. The designed supply and return water temperature is 130/70°C for the primary 
network and 85/60°C for the secondary network. Due to the big temperature range of the 
return water, the primary heating network can adopt smaller pipe diameter. Consequently, 
the power consumption of the network circulating water pump and dissipation area of end-
users’ heating equipment will be reduced. Furthermore, the water inside the primary heating 
network is not available to the users; therefore, water loss is small and water replenishment 
of the primary pipeline is reduced. The cost of the chemical water treatment system is also 
reduced, so that the operation and management of the pipeline network can be successfully 
conducted. 

66. The heating network utilizes directly buried pipe installation with expansion joints. 
Such installation method has the features of small floor area, fast construction progress, 
excellent thermal insulating property, long service life, low project cost, and savings on 
building materials. Compared with other installation methods, directly buried installation is 
more optimized with obvious economic and social benefits. The heat supply pipeline uses 
high-density polyethylene shell and prefabricated insulation by polyurethane foam. The pipe 
with a diameter of DN≤200 adopts seamless  steel pipe made of 20# steel; while the pipe 
with a diameter of DN>200 adopts spiral weld steel pipe made of Q235. The heating supply 
pipeline network and the locations of the HESs are shown in Figure 3-5. 

67. Heat exchange station (HES). The three types of HESs to be used by this 
subproject are summarized in Table 3-6. 

Table 3-6: Breakdown Service Areas of the HESs 

Type of HES Unit Service Area (m2) Number of HES Total Service Area (m2) 

A 50,000 5 250,000 

B 100,000 27 2,700,000 

C 150,000 8 1,200,000 

Total  40 4,150,000 
Source: Feasibility study report. 
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Figure 3-5: Layout of Harbin Taipin Subproject Distribution Pipeline and HESs 

 

68. The HESs are designed to adopt plate heat exchanger and unattended operation, 
which are commonly used in district heating systems in the PRC. The water temperature in 
the primary loop is 130/70°C and 85/60°C in the secondary loop. The accessory equipment 
in the HESs include softened water treatment equipment, constant pressure water 
replenishment system, circulating pump, electric temperature control valve, heat meters, 
and automatic control system. The frequency-controlled pumps can automatically adjust 
water flow according to the outdoor temperature.  

69. SCADA system. Both HES and heating network of this subproject adopt SCADA 
system, which connects the overall system with an ADSL (asymmetric digital subscriber 
line) interface and monitors operating parameter of the 40 HESs. The SCADA system 
includes the HES control system, heating network monitoring center, and communication 
network. 

70. Based on the five parameters -- i.e., outdoor meteorological temperature, water 
temperatures, and pressures of supply and return water of secondary network -- the 
operating frequency of the circulating water pump is adjusted by the converter to change 
the running flux of the secondary network. 

71. The monitoring center is comprised of a master data server and redundancy backup 
server, operator station, engineer station, printer, large screen projector, and network 
equipment, etc. 

(2) Qitaihe  

72. The main technical specifications of this subproject are listed below in Table 3-7, 
and the distribution pipeline network and the HESs are illustrated in Figure 3-6. 

Table 3-7: Key Technical Parameters of Qitaihe Subproject 

No. Technical Specifications Unit Value 

1 Total heating area 106 m2 7.61 

2 Maximum heat load MW 481.42 

3 Average heat load MW 405.53 

4 Minimum heat load MW 142.23 

5 Integrated heat index W/m2 63.30 

6 CHP total heat capacity MW 709 
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No. Technical Specifications Unit Value 

7 Total length of pipeline network km 30.41 

8 Newly-built HESs  33 

9 Newly-built relay pump stations  2 

10 Annual total heat consumption GJ/a 4,824,300 

11 Energy consumption per m2 of heating area GJ/(a.m2) 0.63 
Source: Feasibility study report. 

Figure 3-6: Layout of Qitaihe Subproject Distribution Pipeline and HESs 

 

73. Heating network. The construction content of this subproject includes a new 
heating network and heat network retrofitting. A total of 17,907 m of main pipeline and 
12,501 m of branch pipeline of the primary network will be laid; 3,732 m of main pipeline 
and 3,904 m of branch pipeline of the low temperature direct heating primary network will be 
retrofitted into a high-temperature indirect heating network. 

74. The primary network will start from a steam-water heat exchange at the first HES of 
the thermal power plant. The designed supply/return water temperature of the primary 
network is 130/70℃, and the secondary network 85/60℃. HESs will indirectly connect users 
to the primary network. The heating pipeline adopts directly buried insulation and 
prefabricated insulating pipe with polyurethane foam for heat insulation and protective 
coating of high-density polyethylene. Seamless steel tubes made of Q235 will be used 
where pipes with a diameter less than 200 mm are called for, while pipes with the diameter 
bigger than 200 mm will utilize spiral weld steel tubes made of Q235. 

75. Heat exchange stations. A total of 33 new HESs and two boosting pump stations 
will be constructed, and 10 existing heat distribution stations will be retrofitted from direct 
heating to indirect heating HESs. The HESs will be unmanned and their sizes are 50,000 
m2, 100,000 m2, 150,000 m2, 200,000 m2, 250,000 m2 and 300,000 million m2. 

76. The HESs will be equipped with plate heat exchange units with plate heat 
exchangers, circulating pumps, water makeup pumps, electric temperature control valves, 
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primary side and secondary side heat meters, water treatment facilities and automatic 
control systems of the units. Circulating pumps and water makeup pumps will adopt 
frequency control to adjust the flow capacity according to the temperature outside. Water 
makeup system and constant pressure system will be equipped with automatic control 
devices and electromagnetic flow meter.  

77. SCADA system. The SCADA control system will be adopted in the HESs and heat 
network system. All the HESs will be connected with the central SCADA system server by 
telecommunications GPRS networks through GPRS DTU or MODBUS TCP/IP to acquire 
data and control the equipment in the station. If one of the controllers breaks down, the 
SCADA system can still run normally, and will not produce adverse effects on the whole 
monitoring network. 

(3) Tongjiang  

78. The main technical specifications of this subproject are provided in Table 3-8.  

Table 3-8: Main Technical Specifications of the Subproject 

No. Technical Specifications Unit Value 

1 Total heating area 106 ㎡ 2.68 

2 Maximum heat load MW 163.30 

3 Average heat load MW 103.42 

4 Integrated heat index W/㎡ 61.00 

5 Boiler total heat capacity MW 174 

6 Boiler thermal efficiency % 86 

7 Total length of pipeline network km 16.55 

8 Newly-built HESs   24 

9 Annual total heat consumption GJ/a 1,670,900 

10 Energy consumption per m2 heating area GJ/(a.m2) 0.62 

11 Annual coal consumption 104 t 11.825 

12 Annual ash amount t 42,300 

13 Annual electric power consumption 106 kwh 7.46 

14 Annual water consumption 103 t 259.10 

15 Annual coal equivalent saving t 9,780 

Source: Feasibility study report. 

79. Heat source. Changheng CHP Company is the only existing heat source of 
Tongjiang. Its actual heat capacity is 84 MW, which can supply heat for 1.25 million m2 
according to the existing heat index and could not meet the need of heat load’s 
development. Since the heat load of the urban area is increasing rapidly, it is urgent to 
improve the heat capacity. The key parameters of the boilers are summarized in Table 3-9, 
and the layout of the HSP is shown in Figure 3-7. 
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Table 3-9: Key Parameters of the Boiler 

Boiler type QXF58-1.6/130/70 

Rated heating capacity  58 MW 

Rated pressure  1.6 MPa 

Rated supply water temperature  130°C 

Rated return water temperature  70°C 

Funnel temperature  145°C 

Boiler designed efficiency  86% 
Source: Feasibility study report. 

Figure 3-7: Layout of Tongjiang Subproject Heat Source Plant 

 

80. HSP thermal automatic control. The DCS thermal automatic control system 
controls: (i) furnace temperature; (ii) furnace pressure; (iii) flue gas oxygen content; (iv) 
sinter layers’ height in the furnace; (v) deaerator’s temperature, pressure, and liquid level; 
and (vi) supply water’s temperature and pressure in the primary station. The control of 
furnace box temperature should be strictly controlled to be under 1,100°C.  

81. Heating pipeline network. The subproject’s new heat supply network will be 16,550 
m long, with the main line 6,170 m long and the branch line 10,380 m. The maximum 
diameter is 0.8 m (DN800). The designed supply/return temperatures are 130/70°C in the 
primary network and 85/60°C in secondary network.  

82. Heat exchange stations. The subproject will build 24 HESs and supply heat for an 
area of 2.677 million m2. Plate-type heat exchange units will be adopted, which are 
equipped with plate type heat-exchangers, circulating pumps, and makeup pumps, electric 
temperature control valves, primary and secondary sides’ heat meters and water treatment 
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facilities, as well as automatic control system. Circulating pumps and makeup pumps will 
adopt frequency conversion control, and water makeup and level pressure systems will be 
equipped with automatic control device and electromagnetic flow meter.  The routing of the 
heating pipeline network and locations of HESs are shown in Figure 3-8. 

Figure 3-8: Layout of Tongjiang Subproject Distribution Pipeline and HESs 

83. SCADA system. The system controls the HSP outlet, the HESs and key points of 
the heating supply pipelines. The heat network monitoring center is located at the heat 
source factory’s dispatching center. A local area network (LAN) used for connecting 
equipment will be built in the dispatching center for data exchange. The LAN will adopt a 
standard network system. The computer network will receive the monitoring parameters 
from the heat source factory and complete data exchange between heat source monitoring 
system and heat network monitoring system.  

(4) Raohe  

84. The main technical specifications for this subproject are in Table 3-10 and the layout 
of the heat source plant is shown in Figure 3-9. 
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Table 3-10: Key Parameters of Raohe Subproject 
No. Technical Indicators Unit Value 

1 Total heating area 106 m2 1.2 

2 Maximum heat load MW 36 

3 Average heat load MW - 

4 Integrated heat load MW 60 

5 Total capacity of CHP MW 42 

6 Boiler thermal efficiency % 85 

7 Total length of pipeline network km 7.66 

8 Number of HESs  0 

9 Annual total heat consumption GJ/a 357,127 

10 Energy consumption per m2 of heating area GJ/(a.m2) 0.6 

11 Annual coal consumption 103 t 23.55 

12 Annual ash slag t 9,366 

13 Annual power usage 103 kwh 5,000 

14 Annual water usage 103 t 100 
Source: Feasibility study report. 
 

Figure 3-9: Layout of Raohe Subproject Heat Source Plant 
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85. The boiler specifications and the automatic thermal control system including DCS 
configuration and function are the same as that under the Harbin Taiping subproject above. 

(5) Jiamusi 

86. The key technical indicators of this subproject are shown in Table 3-11, and the 
distribution pipeline network and locations of the HESs are illustrated in Figure 3-10.  

Table 3-11: Key Technical Parameters of Jiamusi Subproject 

No. Technical Parameter Unit Value 

1 Total heating area 106 m2 14.8 

2 Maximum heat load MW 858.4 

3 Minimum heat load MW 253.6 

4 Average heat load MW 550.2 

5 Integrated heat index W/m2 58 

6 Total CHP capacity MW 721 

7 Capacity of peak heat source MW 256 

8 Total length of pipeline network km 67.864 

9 Number of HESs  28 

10 Annual total heat consumption GJ/a 8,698,632 

11 Energy consumption per m2 of heating area GJ/(a.m2) 0.59 
Source: Feasibility study report. 

 
Figure 3-10: Layout of Jiamusi West Subproject Distribution Pipeline and HESs 
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(6) Jiagedaqi 

87. The main technical specifications of this subproject are listed in Table 3-12. 

Table 3-12: Key Technical Parameter of Jiagedaqi Subproject 

No. Technical Indicator  Unit Value 

1 Total heating area million m2 6 

2 Maximum heat load  MW 453.75 

3 Average heat load  MW 296.68 

4 Minimum heat load  W/m2 113.44 

5 Integrated heat index W/m2 70.00 

6 Total capacity of the CHP plant  MW 350 

7 Total length of pipeline network km 21 

8 Number of HESs  30 

9 Annual total heat consumption GJ/a 5,459,900 

10 Energy consumption per m2 of heating area GJ/(a.m2) 0.91 
Source: Feasibility study report. 

88. The specifications and construction methods of the pipeline network, the HESs and 
the SCADA system are same as that of above subprojects. The pipeline layout and HES 
locations for the subproject are shown in Figure 3-11. 

Figure 3-11: Layout of Jigedaqi Subproject Distribution Pipeline and HESs 



30 
 

 

 
(7) Yichun–Tangwanghe 

89. The main technical specifications of this subproject are listed in Table 3-13, and the 
heating supply pipeline network and the locations of the HESs are illustrated in Figure 3-12. 

Table 3-13: Key Technical Parameters of Tangwanghe Subproject 

No. Technical Indicators Unit Value 

1 Total heating area 106 m2 1.52 

2 Maximum heat load MW 104.88 

3 Minimum heat load MW 64.46 

4 Average heat load MW 28.41 

5 Integrated heat index W/m2 67 

6 Total capacity of boiler room MW 120 

7 Total length of pipeline network km 27.4 

8 Number of HESs each 22 

9 Annual total heat consumption GJ/a 1,056,500 

10 Energy consumption per m2 of heating area GJ/(a.m2) 0.7 

Source: Feasibility study report. 

 
Figure 3-12: Layout of Yichun–Tangwanghe Subproject Distribution Pipeline and 

HESs 

 

90. The specifications and construction methods of the pipeline network, the HESs and 



31 
 

 

the SCADA system are the same as that of the above subprojects. 

(8) Yichun–Xinqing 

91. The main technical specifications of this subproject are listed below in Table 3-14, 
and the heating supply pipeline network and the locations of the HESs are shown in Figure 
3-13. 

Table 3-14: Key Technical Parameters of Xinqing Subproject 

No. Technical Indicators Unit Value 

1 Total heating area 106 m2 2.65 

2 Maximum heat load MW 180.2 

3 Minimum heat load MW 48.8 

4 Average heat load MW 110.7 

5 Integrated heat index W/m2 67 

6 Total capacity of CHP MW 192 

7 Total length of pipeline network km 16.68 

8 Number of HESs  27 

9 Annual total heat consumption GJ/a 1,885,000 

10 Energy consumption per m2 of heating area GJ/(a.m2) 0.7 
Source: Feasibility study report. 

92. The specifications and construction methods of the pipeline network, the HESs and 
the SCADA system are the same as that of the above subprojects. 

Figure 3-13: Layout of Yichun Xinqing Subproject Distribution Pipeline and HESs 
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(9) Jidong 

93. The key technical indicators of the subproject are provided in Table 3-15, and the 
heating supply pipeline network and the locations of the HESs are shown in Figure 3-14. 

Table 3-15: Key Technical Parameters of Jidong Subproject 

No. Technical Indicators Unit Value 

1 Total heating area 106 m2 2.264 

2 Maximum heat load MW 124.5 

3 Minimum heat load MW 39.84 

4 Average heat load MW 83.4 

5 Integrated heat index W/m2 55 

6 Total capacity of CHP MW 133 

7 Total length of pipeline network km 6.98 

8 Number of HESs  34 

9 Annual total heat consumption GJ/a 1,456,004 

10 Energy consumption per m2 of heating area GJ/(a.m2) 0.64 
Source: Feasibility study report. 
 

Figure 3-14: Layout of Jidong Subproject Distribution Pipeline and HESs 

 

94. The specifications and construction methods of the pipeline network, the HESs and 
the SCADA system are very similar with that of the above subprojects. 

95. The PPTA consultants had extensive discussions with each IA and technical people 
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from relevant design institutes during the project due diligence. Existing heating 
infrastructures and technical parameters have been considered during the feasibility study 
to ensure compatibility. All proposed district heating systems under the project will use hot 
water as the heat media which are considered low temperature and low pressure systems. 
Thus, the safe operation of the systems can be easily achieved. Three subprojects will have 
heat sources including boilers. All three subprojects will use mature CFB boilers, which 
have excellent safety records. Technical parameters have been carefully selected by 
qualified design institutes and reviewed by the PPTA consultants. The sizes of the heat 
exchange stations were determined based on the heating areas of existing and new 
buildings. When small coal-fired boilers are removed, they will be replaced by heat 
exchange stations. The secondary heating network between the heat exchange station and 
people’s home will remain the same for existing buildings. For new buildings, the developer 
of the building project will be responsible to install the secondary network according to PRC 
regulations. Spaces for heat exchange stations will be reserved.  

E. Due Diligence of CHP Heat Source Plants 

96. The proposed scopes of the six subprojects of Jiagedaqi, Qitaihe, Jiamusi, Jidong, 
Yichun–Tangwanghe, and Yichun–Xinqing contain only pipeline and HESs without ADB 
financed heat sources. These subprojects will purchase hot water from the existing 
combined heat and power (CHP) plants as the heat source. All the six CHP facilities are 
coal-fired and they have similar arrangement. As an example, the CHP facility of Jiamusi is 
shown in Figure 3-15. 

Figure 3-15: Existing CHP Plant in Jiamusi City 

   

97. These six CHP are viable on their own and their existence does not depend 
exclusively on the proposed subprojects, and as such do not technically qualify as 
associated facilities. However, their goods or services (in this case, heat) are essential for 
successful operation of these subprojects. Given its significance to the subproject they have 
been treated as associated facilities.  

98. A thorough due diligence was conducted during the project preparatory technical 
assistance for these CHP plants. Detailed technical information on these associated CHP 
plants was collected. Existing six CHP plants use either circulating fluidized bed (CFB) or 
pulverized coal (PC) combustion technology which have both highest combustion efficiency 
in 87% or higher. All CHP plants equipped electrostatic precipitator (ESP) for fly ash 
collection which efficiency raging from 95% to 99.9% Dry system of flue gas desulfurization 
is used for the PC combustion technology and limestone with forced oxidation method is 
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used for CFB combustion technology which efficiency raging from 80% to 95%. Compliance 
on emission standard rate in the past 3 years was 100% for all CHP plants. Technical data 
of these six CHP plants are summarized in Table 3-16. 

Table 3-16: Technical Data for the Associated CHPs 

Item Jiagedaqi Jidong Tangwanghe Xinqing Jiamusi Qitaihe 

Heat source plant Jiagedaqi CHP 
plant 

Jidong CHP 
plant 

Tangwanghe 
Paohua CHP 

Plant 

Xinqing 
CHP plant 

Jiamusi 
CHP plant 

Datang 
Qitaihe 
CHP 

Location 
Heilongjiang 

province 
Daxing'anling  

Heilongjiang 
Jidong County 

Yichun City 
Tangwanghe 

District 

Yichun City 
Xinqing 
District 

Jiamusi City Qitaihe 
City 

Operation Since 2002 2003 1991 2004 2000 2001 

Owner of CHP 
Heilongjiang 
Xinma CHP 

Plant 

Heilongjiang 
Jidong CHP 
Company 

Tangwanghe 
Forestry Bureau 

Xinqing 
Forestry 
Bureau 

Jianeng 
CHP 

Company 

Datang 
Power 

Company 

Capacity (MWt)  378  53  53  53  154  154 

Boiler Type Pulverized coal 
furnace CFB CFB CFB 

Pulverized 
coal 

furnace 

Pulverized 
coal 

furnace 

Number of Boilers 2 4 2 3 4 4 
Generating capacity 
(million KWh) 1,760 296 65.22 30.24 30.46 31.84 

Designed heat supply 
(million GJ/a) 5.405 3.3288 1.885 2.03 8.6986 12.00 

Current heating area 
(million m2) 4.8674 1.53 0.36 1.15 7.3 5.5 

New added heating area 
(million m2) 2.2326 2.35 1.52 0.75 7.5 6.5 

Standard coal 
consumption for heating 
(kg/GJ) 

41.184 39 40.032 44.62 39.5 40 

Coal calorific value 
(MJ/kg) 13.9 10.92 18.84 16.8 18.5 17.355 

Sulfur content (%) 0.31 0.28 0.26 0.4 0.42 0.35 

Nitrogen content (%) 0.55 0.51 0.59 0.7 0.6 1.15 

Ash content (%) 11.46 67 30.5 40 30 30 

Dust removal device ESP ESP ESP ESP ESP ESP 

Dust removal efficiency 99.8% 99.8% 95% 99% 97% 99.9% 

Desulfurization method Dry FGD In furnace 
desulfurization 

In furnace 
desulfurization 

In furnace 
desulfuriza

tion 
Dry FGD Dry FGD 

Desulfurization efficiency 85% 83% 80% 80% 95% 94% 

De-nitrification method SCR None None None None None 

De-nitrification efficiency 75% NA NA NA NA NA 
Flue dust emission 
concentration (mg/Nm3) 21.49 100-140 80-95 36.8 200 46 

SO2 emission 162.15 120 108 102.28 480 25 
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Item Jiagedaqi Jidong Tangwanghe Xinqing Jiamusi Qitaihe 
concentration (mg/Nm3) 

NOx emission 
concentration (mg/Nm3) 100 180 110 NA 150 370 

Standard compliance rate 
during 2008-2010 100% 100% 100% 100% 100% 100% 

Source: Project preparatory technical assistance report. 

99. Site inspections, document reviews, interviews and discussions with the staff from 
CHP plants and local EPBs were conducted. The due diligence review confirmed that the 
CHP plants have completed all required environmental assessment procedures and comply 
with all relevant national environmental and safety laws, standards and regulations. 
Pollutant emissions from these CHP plants during the period of 2008-2010 were reviewed 
and they are in compliance with the Class II Air Pollutant Discharge Standards for Boilers 
(GB 13271-2001) and the World Bank EHS recommended limits for Small Combustion 
Facilities Emissions (of 50-150 mg/m3 for PM; 2,000 mg/m3 for SO2).  

100. During the due diligence process, the consulting team also investigated existing 
safety records to check whether any complaint from local residents had been received. The 
investigation covered these six associated CHP plants within the proposed projects, No 
accidents were reported over the last three years, and nor were any complaints received. 

IV. DESCRIPTION OF THE ENVIRONMENT 

A. Heilongjiang Province 

101. Heilongjiang province is located in the northeast part of the PRC, at the highest 
latitudes and the northernmost end of the country. It neighbors the Russian Federation 
across the Heilongjiang and Wusuli Rivers running in its north and east, respectively; in the 
west, it adjoins the Inner Mongolia Autonomous Region; and to its south is Jilin province. 
The province covers an area of 454,000 km2, accounting for 4.7% of the nation's total. 
Under its jurisdiction there are 13 prefectures and cities, 66 counties and county-level cities, 
1,211 townships (towns), and 14,488 villages. 

102. Mountains in the north, northwest and the southeast, and lowlands in the northeast 
and southwest characterize the topography of the province. In its northwest are the Greater 
Hinggan Mountains, and in the north, the Lesser Hinggan Mountains. In the southeast are 
the ridges of Zhangguangcai, Laoye, and Taiping, as well as the Wanda Mountains. The 
Nenjiang and Songhua Rivers run across the province from south to north, forming the 
Sanjiang (“Three Rivers”) Plains in the northeast and the Songhua–Nenjiang Plains in the 
southwest. The well-known Xingkai Lake lies in the southeast. Hills and mountainous areas, 
with heights ranging from 300 to 1,780 m above sea level (ASL), account for 70% of the 
total landmass of the province. Plains, lying 50 to 250 m ASL, make up about 30% of the 
total area. 

103. The province has a continental monsoon and subarctic climate. Winters are long 
and frigid, with the lowest average temperature of –28°C to –18°C in January. Summers are 
short and cool with an average temperature of 18°C to 23°C in July. Annual average 
temperatures range from –4°C to 4°C. The temperature difference between the northern 
and southern parts of the province is 8°C. The annual average rainfall is 500 to 600 mm, 
concentrated in the summer months. 

104. The Songhua River originates from two main sources—the Nenjiang and Second 
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Songhua Rivers, which meet near Songyuan to form the Songhua River. From this 
confluence, the Songhua River flows easterly to join the Heilongjiang River on the boundary 
between the Russian Federation and the PRC. About 54% (300,000 km2) of the area is in 
the Nenjiang River catchment area and 13% (73,000 km2) in the Second Songhua 
catchment area. The remaining 33% (184,000 km2) is immediately adjacent to the Songhua 
River main channel.  

105. Heilongjiang province has 44.37 million hectares (ha) of soiled land with rich organic 
matter, of which 40% is suitable for farming. It is known as one of the world’s three major 
black-soil zones—67.6% of its total farmland of 11.80 million ha is cultivated on black soil, 
marshland, or black calcium soil. Furthermore, the province has 4.33 million ha of pastures 
and 4.793 million ha of farmland reserves. Heilongjiang ranks first among the PRC 
provinces in farmland and forest area, seventh in pasture area, and second in farmland 
reserves. Its farmland area and land reserves together account for one-tenth or more of the 
PRC’s total. The average per-capita farmland and the average per-capita area of farmland 
operated by individual farmers are three times the country’s average. With 41.9% of its land 
covered with forest, Heilongjiang ranks first among all the PRC provinces in forested area, 
forest resource reserves, and timber output. The province has the largest forest industry in 
the country, occupying a very important position in the PRC’s forest ecosystems. It is the 
most important state-owned forest area and the largest timber center in the PRC. In its 
forests are more than 100 species of trees, including 30 of high use value. Natural forests 
are mainly distributed in the Greater and Lesser Hinggan Mountains and the Changbaishan 
Mountains. 

B. Harbin City 

106. Geography and Topography of Subproject Locations. Harbin, the capital of 
Heilongjiang province, is located in southern Heilongjiang, on the southeastern edge of the 
Songnen Plain. The city center also sits on the southern bank of the middle section of the 
Songhua River. As the prefecture under the municipality is rather large, its latitude ranges 
from 44° 04′ - 46° 40′ N and the longitude 125° 42′ - 130° 10' E. Neighboring prefectures 
are Yichun City to the north, Jiamusi and Qitaihe cities to the northeast, Mudanjiang City to 
the southeast, Daqing City to the west, and Suihua City to the northwest. Jilin province is 
located in the southwest.  The terrain of the city that belongs to the third terrace of Songhua 
River is generally flat with an average elevation of around 150 m ASL.  After the quaternary 
period, a succession-settling basin was formed with discontinuous depression due to the 
shocking movement. Valleys, floodplain, and a terrace plain were formed because of water 
erosion. 

107. Meteorology and Climate. Harbin City belongs to the continental monsoon climate 
of temperate zone with distinct seasons. With the control of continental polar air, the winter 
is cold and dry. With the effect of sub-tropical marine air mass, the summer is warm and 
humid with heavy precipitation. Windy spring with little precipitation causes heavy fugitive 
dust. A sharp decline in temperature occurs in the fall with decreased precipitation. The 
annual average temperature of Harbin is 3.8°C; the extreme low temperature in winter 
occurs in January with the temperature of -38.1°C while the extreme high temperature in 
summer occurs in July with the temperature of 36.4°C. The annual average wind speed is 4 
m/s and the maximum wind speed is 26 m/s. The dominant wind directions are S, SSW with 
the frequency of 13%. The annual average precipitation is 519.6 mm and the average 
evaporation is 1,578.2 mm. The annual sunshine hours are 2,597.5. The maximum snow 
depth is 41 cm and the annual average air pressure is 997.4 hpa.  

108. Hydrology. The main water body of Harbin is Songhua River. The ordinary water 
level of Songhua River is 4-7 m; the maximum flow rate is 15,700 m3/s. The annual average 
flow rate is 1,344 m3/s and the average water level is 115.8 m. The average flow rate of 
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normal season is 719.5 m3/s while the average flow rate of dry season is 166.6 m3/s. The 
river starts freezing at the beginning of November and is frozen up by the end of November. 
The frozen period lasts five months with the frozen depth of about 1 m. Songhua River is 
also the drinking water source for people in Harbin, thus it plays an important role of the 
social economic development in the city. 

109. Ecological Resources. Harbin possesses predominately black soil, which is 
distributed in the northeast, south, and west covering an area of 2.14×104 ha (47.7% of the 
total area). Zonal vegetation, Korean pine forest, coniferous and broad-leaved mixed forest, 
natural secondary forest, plantation and agricultural vegetation are the main vegetation of 
Harbin. The forest coverage is 42.29%, with 950 different kinds of plants. 

110. Social and Economic Conditions. The subproject is located in the Daowai District 
at the northeast of Harbin with the most abundant natural resources. The GDP of Daowai 
District reached CNY 28.78 billion in 2010, an increase of 14.3% over the previous year. 
The industrial structure has gone through some changes in recent years. The animal 
husbandry, forestry and fruit industry, recreation and fishing industry have been expanded.  
Harbin also has industries such as light industry, textile, medicine, foodstuff, automobile, 
metallurgy, electronics, building materials, and chemicals, all of which help to form a fairly 
comprehensive industrial system. Harbin Power Equipment Group Company and Northeast 
Light Alloy Processing Factory are two key enterprises in the city. Harbin is also known as 
the capital of “power manufacturing”; hydro and thermal power equipment manufactured 
here makes up one-third of the total installed capacity in the PRC. 

111. Air quality. Six monitoring locations within the project impact area were selected for 
air quality monitoring in Harbin during 11-17 January 2011. According to the air pollution 
status, PM10, SO2, and NO2 parameters were selected as air quality monitoring pollutants. 
The maximum daily concentration of PM10 was 0.222 mg/m3, which exceeded the standard 
value of 48% and the daily concentrations of PM10 exceeded the standard value in all 
monitoring locations due to uncontrolled emissions from many small coal-fired boilers during 
heating season. The daily concentrations of SO2 and NO2 met the Class II Standard of the 
PRC’s “Ambient Air Quality Standard” (GB 3095-1996) in all monitoring locations. The 
monitoring data is shown in Table 4-1. 

Table 4-1: Daily Average Concentrations of PM10, SO2, and NO2 

Monitoring Parameter Monitoring Location Concentration (mg/m3) 

PM10 

#1 0.094~0.215 

#2 0.091~0.222 

#3 0.082~0.201 

#4 0.113~0.192 

#5 0.081~0.201 

#6 0.041~0.182 

SO2 

#1 0.046~0.071 

#2 0.065~0.111 

#3 0.047~0.068 

#4 0.052~0.082 

#5 0.040~0.138 

#6 0.038~0.061 



38 
 

 

Monitoring Parameter Monitoring Location Concentration (mg/m3) 

NO2 

#1 0.053~0.109 

#2 0.065~0.091 

#3 0.034~0.068 

#4 0.042~0.104 

#5 0.038~0.107 

#6 0.041~0.107 
Source: Environment impact assessment report. 

112. Surface water quality. The water quality monitoring data are provided by Harbin 
Environmental Monitoring Station. The monitoring scope is the section from Zhushuntun to 
Dadingzi Mountains, which includes Shushuntun, downstream of the Ashi River, and Hulan 
River, Dadinzi Mountain. Water quality of Zhushuntun falls into the Grade III of National 
Surface Water Quality Standard” (GB3838-2002), and the other locations fall into the Grade 
IV water quality. According to the monitoring results, the NH3-N values at Zhushuntun, Ashi 
River, and Hulan River exceed the national standard; however, the pH, chemical oxygen 
demand (COD) and permanganate index values all meet the standard. The baseline 
monitoring data are shown in Table 4-2. 

Table 4-2: Surface Water Quality 

Monitoring Point Item PH COD NH3-N Permanganate 
Index 

Standard 
Category 

Zhushuntun Village  
Average 7.21 19.3 1.30 5.21 

III 
Standard 6-9 20 1.0 6 

Ashihekou downstream 
Average 7.15 28.4 1.93 5.42 

IV 
Standard 6-9 30 1.5 10 

Downstream of Hulan 
River 

Average 7.19 27.2 1.60 5.40 
IV 

Standard 6-9 30 1.5 10 

Dadingzi Mountain 
Average 7.20 20 1.50 5.5 

IV 
Standard 6-9 30 1.5 10 

Source: Environment impact assessment report. 

113. Acoustic Environment. According to “Harbin Environmental Quality Summary” 
(2010), the acoustic environment (annual average) of Daowai district in Harbin City is 57.8 
dB(A) for daytime and 52.4 dB(A) for nighttime. The nighttime value exceeded the Class II 
standard due to traffic noise. 

114. Special Protection Objectives. The subproject area contains no scenic spots and 
historical sites, natural reserves, or special sensitive areas. The proposed HSP is far from 
residential areas, schools, and hospitals, according to the domestic EIA. 

C. Qitaihe City 

115. Geography of Subproject Locations. Qitaihe City with the latitude at 130°-130°44’ 
and the longitude of 45°16’-46°37’ is located in the east of Heilongjiang province, South of 
Jiamusi and upper stream of Weiken River. The city sits within the conjunction region of 
Mishan and Baoqing County in the east, Yilan County in the west, Linkou and Jidong 
County in the south and Yenan County in the north.  
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116. Geology of Subproject Locations. The urban area of Qitaihe City falls into the 
category of low mountain hilly area with narrow terrain inclining towards northwest due to 
the higher terrain in the southeast and lower terrain in the northwest. The total area is 6,212 
km2 in which the urban area is 1,767 km2. The city is surrounded by mountains from east, 
south and west side, hilly in the middle and flat in the northwest. There are 27 mountains in 
the area with the highest altitude of 1,008 m.   

117. Meteorology and Climate of Subprojects Location. Qitaihe is located in the cool 
temperate zone of continental monsoon climate with the features of disparity of summer and 
winter, abundant rain, sufficient sunshine, short frost-free period and distinctive four 
seasons. The annual average temperature is 3.5°C, the extreme high temperature is 38.3°C 
while the extreme low temperature is -39.3°C. The maximum depth of seasonal frozen soil 
is 1.7–2 m. The prevailing winds are from the southwest with grades of 2–4 overall and the 
northwestly wind dominates in winter. The annual precipitation is 400-600mm which is 
concentrated in August and September. The average frost-free period is 140 days. 

118. Hydrology. The water system of Qitaihe City is composed of Woken and Raoli 
Rivers. Woken River system is composed of Woken River as the mainstream and tributaries 
of Qitai, Wajinbie, Wanbao, Qiezi, Zhongxin, and Longhu Rivers. Raoli River system 
includes the main stream of Raoli River and tributaries of Daniqiu, Xiaoniqiu and Lanfeng 
Rivers. 

119. Ecological Resources. Qitaihe is located in the semi-mountain area of Wanda 
Mountain with rivers, forests, and abundant rainfall and mineral resources, which include 
coal, gold, graphite, marble, limestone and zeolite. The main biological resource of Qitaihe 
City is mountain products such as bracken. There are 300 kinds of medical plants such as 
codonopsis, campanulaceae and lily in the area along with ten different kinds of fungus 
including tree fungus, Hazel mushroom and Hericium. Wild animal of the area includes 
deer, bear, boars and fox.   

120. Social and Economic Conditions. The main industry of Qitaihe City is the coal 
industry with many associated industries including electricity generation, chemical 
engineering, construction materials, wood processing and food processing. The GDP of 
Qitaihe was CNY 9.56 billion with heavy industry sector leading the way. The industrial 
structure proportion has been adjusted to 11.4:48.8:39.8 with the increases of 6%, 13.8% 
and 10.45%, respectively.  The output from non-state enterprises has been increasing and 
occupied 69.4% of the GDP, reached CNY 4.83 billion with the increase rate of 14%. The 
farm economy is booming in Qitaihe. With 10.27×104 ha farmland, Qitaihe produces 
soybeans, wheat, rice, flax and tobacco. 

121. Surface Water Quality. According to the data from Qitaihe Environmental 
Protection Monitoring Station, the COD of 41.57 mg/L and NH3-N of 1.524 mg/L from the 
Woken River, which is at the downstream of the reservoir, exceed the standards. Thus the 
water quality of Woken River does not meet the requirement of water body category of 
Grade IV. COD values of Wanbao and Wajin Rivers all exceed Grade III standard of 
“Surface Water Environmental Quality Standards” (GB3838-2002).  

122. Air Quality. According to the data provided by Qitaihe Environmental Protection 
Monitoring Station, the main pollutant of the subproject area is total suspended particles 
(TSP). The daily average concentration is between 0.197 mg/m3 to 0.208 mg/m3, which 
exceeded the Class II Air Quality Standard (GB3095-1996). 

123. Acoustic Environment. The daytime noise level of the area was in the range of 
50.4-51.2 dB(A), nighttime noise level was in the range of 38.5-39.4 dB(A). The noise level 
has met the PRC’s Class II Air Quality Standard (GB3095-2008). 
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124. Special Protection Objectives: There are no scenic spots, natural reserves and 
special protected areas involve in the subproject area according to the domestic EIA. 

D. Jiamusi City 

125. Geography and Topography of Subproject Locations. Located in the northeast 
of Heilongjiang Province, the latitude of Jiamusi City is 129°29’-135°5’ and the longitude is 
45°56’-48°28’.  The terrain of Jiamusi City is higher in south and lower in the north. Low 
mountain hilly area is in the south, hilly land is in the middle and plain is in the north. The 
elevation of Jiamusi City is 500 m in the south and 80 m in the north.  

126. Climate. Jiamusi City, in the mid-latitude zone that is close to the east coast of 
Eurasia, belongs to the mid-latitude temperate zone of continental monsoon climate. Under 
the influence of polar air mass, the winter is long and cold; under the influence of southeast 
monsoon, the summer is rainy and hot. The annual average temperature is 4.9°C and the 
annual precipitation is 559.5 mm.  The frost-free period is 130 days and the annual 
sunshine duration is 2,369.9 hours. The dominant wind directions of the city are from SW, 
WSW, and W. Annual average wind speed is 3.6 m/s, the maximum wind speed of the year, 
in April, is 4.8 m/s, while the minimal wind speed of the year, in August, is 2.8 m/s. 

127. Hydrology. Songhua River is the main river flowing through Jiamusi City. The 
section of Songhua River in Jiamusi City is 110 km long, 1,000-1,200 m wide and 4 m deep. 
The average flow rate is 0.8 m/s with the frozen period of 150 days. The maximum flow rate 
is 18,400 m3/s, and the minimal flow rate is 125 m3/s. The river section of Jiamusi City is 
plain tract with the water-surface gradient of 1.3/10,000. 

128. Ecological Resources. The vegetation of south Jiamusi is a hilly area dominated 
by multi-generations sprouting and secondary oaks with deciduous arbors. In the 
intermountain valley area, herbaceous plants are the primary vegetation. In the north plain, 
grass is the main vegetation. 

129. Social and Economic Conditions. Jiamusi City is composed of four districts, 
including Qianjin, Xiangyang and Dongfeng districts, and suburbs; four counties, including 
Huachuan, Tangyuan, and Fuyuan counties; and two county-based cities of Fujing and 
Tongjiang cities. The total population was 819,700. Jiamusi City, established in 1888, has 
been developing into a diversified city with various industries of power generation, textile, 
electronics, wood processing, paper production, coal mine machinery, chemical 
engineering, grains and food processing. 

130. Air Quality. The air quality of Jiamusi City falls in the PRC’s Class II Standard 
functional zone. The primary pollutants of the area are PM10 and flue dust. Daily average 
values of PM10 exceeded the standard. Moreover, the domestic EIA report indicated that  
with the increase of vehicles, NO2 emissions would increase and so will the ground level 
ozone.  

131. Surface Water Quality. The surface water quality of Songhua River (Jiamusi 
section) is Grade IV water body functional zone. Due to the closure of heavy polluting 
factories, the surface water quality has been improving in recent years. 

132. Acoustic Environment. The acoustic environment of the subproject belongs to the 
Grade II of national standard of GB3096-2008. 

133. Special Protection Objectives. Although there are no scenic spots and historical 
sites, natural reserves, special sensitive areas in the subproject area, appropriate EMP will 
be applied to ensure the minimal negative impact on schools, hospitals, and residential 
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areas.  

E. Jiagedaqi City 

134. Geography and Topography of Subproject Locations. Jiagedaqi area with the 
latitude of 123°45’45”-126°04’00” and the longitude of 50°05’16”-51°12’40” is located in the 
northwest of Heilongjiang Province. The total area of Jiagedaqi is 1,587 km2, in which the 
forest area is 1,152.13 km2, the agricultural land is 65.12 km2, and the water body area is 
14.76 km2. Jiagedaqi area is located 719 km southeast of Harbin and 431 km south of 
Qiqihaer City. Jiagedaqi sitting at the east slope of Greater Khingan Mountains is low 
mountain hill area. The terrain of Jiagedaqi area is higher in the north and west and lower in 
the south and east, with an average altitude of 472 m. The main river running through the 
area is Gan River. The urban area was built along the north mountainous area and 
expanded to the south bank of Gan River. 

135. Meteorology, Climate and Hydrology. Jiagedaqi area is in the continental 
monsoon climate zone of cold temperature. The general climate characteristics are long 
harsh winters, short cool summers, distinct spring and fall seasons with little rain, high risk 
of fire, large temperature difference between daytime and nighttime, adequate light, and 
frequent cold air activities. The lowest temperature of the year is -45.4°C while the highest 
temperature of the year is 38.2°C. The annual average temperature is -2.4°C. The period of 
snow cover is 150 days, the frost-free period is 85 to 130 days, and average annual frost-
free period is 106 days. The average annual precipitation is 494.8 mm; the maximum daily 
precipitation is 56.8 mm; the maximum annual precipitation is 507.7 mm; the average 
annual evaporation is 1,149.0 mm; the designed underground water level elevation is 4.6 m; 
and the maximum frozen soil depth is 3.09 m.  

136. Social and Economic Conditions. After 50 years of development and construction, 
Jiagedaqi area has been developed at an accelerated pace in recent years. The main 
industries of Jiagedaqi include organic food, pharmaceutical, wood product, mineral 
processing, and eco-tourism. Jiagedaqi area will be built as the center city of ecological 
protection and forest resource management by institutional strengthening, development of 
economy, culture, and transportation as well as structural reform in the forest area. 

137. Air Quality. The annual average ambient PM10 concentration of Jiagedaqi area was 
0.05 mg/m3 in 2009, which was lower than the PRC’s Class II standard. The total days 
when air quality meets PRC’s Class II Standard are 323, or 88% of the year. The main 
cause of air pollution is the inappropriate energy structure based on coal. The main 
pollutants of Jiagedaqi area are SO2, NO2, and PM10. The annual concentrations of SO2 and 
NO2 were 0.03 mg/m3 and 0.01 mg/m3, respectively; neither met the PRC’s Class II 
Standard. The air monitoring data of Jiagedaqi area during the heating seasons of 2008, 
2009, and 2010 are shown in Table 4-3. 

Table 4-3: Air Quality in Jiagedaqi City 

                          Year 
Pollutant 2008 2009 2010 

SO2 (mg/m3) 0.45 0.47 0.49 

NOX (mg/m3) 0.24 0.27 0.3 

TSP (mg/m3) 0.44 0.45 0.45 

Source: Environment impact assessment report. 

138. Surface Water Quality: According to the Jiagedaqi Area Environmental Quality 
Bulletin (2009), the surface water quality of Gan River met the standard of Grade II 
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Standard (Table 4-4). 

Table 4-4: Water Quality of Gan River in 2010 (Annual Average) 
Unit: mg/L 

Monitoring 
Point Paremeter PH COD NH3-

N 
Potassium 

permanganate index 
Class of 
Standard 

Lapdaokou 
Average 

concentration 6.82 13.81 0.028 0.86 
Ⅱ  

Standard 6-9 15 0.5 2 

Dongnantun 
Average 

concentration 6.83 14.24 0.08 0.88 Ⅱ  
Standard 6-9 15 0.5 2 

139. Acoustic Environment: The acoustic environment of the project area met the 
Grade II national standard of GB3096-2008 (the average noise in 2010 are 53.1 dB(A) and 
42.0 dB(A) for daytime and nighttime respectively. 

140. Special Protection Objectives: No scenic spots, natural reserves, and special 
protected areas are in the subproject area. The main pollution control areas are in Table 4-
5. 
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Table 4-5: Environmental Protection Area 

Period Environmental 
Factor Protection Target 

Constructions of pipeline 
and HESs Noise, fugitive dust Residents, schools and hospitals along the pipeline 

construction routes and nearby the HESs 

Operation of HESs noise Nearby residents, schools and hospitals within 
200m from the HESs 

Source: Environment impact assessment report. 

F. Jidong County 

141. Geography and Topography of Subproject Locations. Jidong County is located 
in the southeast of Heilongjiang province with a latitude of 130°41’- 131°41’ and a longitude 
of 44°51’-45°41’. It is adjacent to Mishan City in the east, Qitaihe and Boli in the north, 
Linkou and Jixi in the west, and the Russia Federation in the southeast. The total length of 
land border is 11 km within the jurisdiction of the city. The maximum east-west distance is 
78.5 km and maximum north-south distance is 92 km. The total area is 3,243 km2 with the 
population of 0.27 million. The landform of Jidong County belongs to the small hills zone of 
Laoye ridge of Changbai Mountain system and Wanda Mountain. The highest elevation of 
Daweng Mountain in the south is 881 m ASL and the highest elevation of Shuangya 
Mountain in the north is 763 m ASL. The terrain of Jidong County is lower in the middle and 
higher in the north and south.  

142. Climate. Jidong County belongs to the continental cold-temperate zone of semi-arid 
climate with long harsh winter. The annual average temperature is 3.6°C; the extreme high 
temperature in summer is 37.1°C while the extreme low temperature in winter is –35.1°C. 
The annual precipitation is 400-600 mm; snow depth is 12 cm while the maximum snow 
depth is 45 cm; the annual evaporation is 1,200 mm; average sunshine duration is 2,400 
hours. The prevailing wind direction is from the west with the annual average wind speed of 
3.3 m/s and the maximum wind speed of 28.7 m/s.  

143. Hydrology. Belonging to the Wusuli River system, the Muleng River, with a length 
of 830 km, is the main river of the subproject area. The total length of the river section in 
Jidong County is the middle section is approximately 70 km. The maximum flow rate in wet 
season is 4,380 m3/s and there is almost no flow during dry season. 

144. Natural Resources. Jidong County has various mineral resources, including coal, 
iron, gold, copper, tin, platinum, cobalt, titanium, nickel, uranium, aluminum, phosphorus, 
sulfur, graphite, crystal, fluorite, limestone, granite, betonies, diatomite, white clay, and 
mineral water. The coal reserves are 3.4 billion tons, making the county rank one of the 10 
key coal production counties in the PRC.  

145. Social and Economic Conditions. The total area of Jidong County is 3,243 km2, 
including eight towns, seven villages, three national coalmines, one local coalmine, and one 
state-owned farm. The GDP of Jidong County was 3.5 billion in 2009, an increase of 10% 
over the previous year. Jidong County with 1.2 million ha farmland is one of the PRC’s 
commodity grain bases; agricultural products include wheat, corn, potato, tobacco, and 
marigold.  

146. Air Quality. According to the monitoring data during the heating season of 2010-
2011 (Table 4-6), air pollutants of SO2, NO2, and PM10 in the project area sometimes and in 
some locations exceeded the Class II Air Quality Standard of GB3095-1996 due to 
emissions from small boilers and family heating stoves.  
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Table 4-6: Air Quality of Jidong Town 
Unit: mg/m3 

Parameter Monitoring 
Point 

Monitoring Date (daily average) Class II 
Standard 9 Oct. 2010 26 Dec. 2010 7 Mar. 2011 

PM10 
County Hospital 0.091 0.12 0.099 

0.15 
Yindong Village 0.095 0.108 0.15 

SO2 
County Hospital 0.01325 0.01326 0.0115 

0.15 
Yindong Village 0.01575 0.01175 0.01175 

NO2 
County Hospital 0.081 0.094 0.076 

0.08 
Yindong Village 0.0925 0.076 0.081 

Source: Local environment protection bureau. 

147. Surface Water Quality. Muleng River is the pollutant-holding water body of the 
subproject area. According to “Heilongjiang Surface Water Quality Function Area-Dividing 
and Water Quality Complementary Standard” (DB23/485-1998), the surface water quality of 
Jidong section of Muleng River falls in Grade IV water body. Based on the monthly 
monitoring data in September 2009, the surface water quality fell to Grade V, which 
exceeded the function area dividing standard with the main pollutant index of COD. 

148. Acoustic Environment. The acoustic environment of the subproject area in 2010 
was 57.8 db(A) during the daytime and 48.2 db(A) during the nighttime, which met the 
Grade II national standard of GB3096-2008. 

149. Special Protection Objectives. The subproject area contains no scenic spots and 
historical sites, natural reserves, and special sensitive areas. The main construction of the 
subproject only includes laying heating pipelines. 

G. Raohe County 

150. Geography and Topography of Subproject Locations. Raohe as a border town 
of Wusuli River Area and eastern margin of the Sanjiang Plain is located in northeast 
Heilongjiang Province at the latitude of 134°20’16”-133°07’26” and the longitude of 
46°30’56”-47°34’20”. Raohe town sits on the east of Wusuli River with the Russian 
Federation on the other side of the river; at the border of Abujiao River and Fuyuan town in 
the northeast. It adjoins Bielahong River and Tongjiang City in the north; borders on Raoli 
River and Fujin City in the west; and borders on Waiqixing River and Hulin City in the south. 
The terrain of Raohe is complex with hills and the Wanda Mountains running through the 
town from north to south. The middle to southern part of the terrain is high and the north of 
Raoli River is plain. The area of forest, hills, and rolling hill is 3,463 km2, which covers 
51.2% of the total area; the area of grassland and lowland is 1,379 km2, which represents 
21.8% of the total area; and the remaining 9% of the total area of 609 km2 is river and 
marshland. The altitude of hilly area is 250–400 m, the Peak of Pike Mountain is 823.9 m 
ASL and the altitude of Dadingzi Mountain is 801 m ASL. The average altitude of the plain 
area is 50-70 m ASL.  

151. Meteorology and Climate. The town of Raohe is in the frigid zone of continental 
monsoon climate with four distinct seasons and belongs to the third temperature 
accumulation zone in Heilongjiang province. The area has humid summers with rain; long 
periods of cold, dry winters; easy flooding; mildly dry windy springs; and abrupt temperature 
dropping along with frequent frost autumn. The average annual temperature is 1.8°C and 
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varies between 1–2°C in different locations with distinctive vertical distribution. The 
extremely low temperature is –40°C and mostly occurs in January, while the extremely high 
temperature is around 35°C, and mostly occurs in July. The average frost-free period is 
110–114 days per year; the average annual precipitation is 572 mm with heavy precipitation 
in summer and light precipitation in winter. The sunshine duration is 2,378 hours per year. 
The prevailing winds are from south in summer and west in winter. The annual average 
wind speed is 4 m/s and the maximum instantaneous wind speed can exceed 30 m/s. 

152. Hydrology. The rivers in the project area include Raoli, Waiqixing, Dabielakang, 
Dadai, Xiaoan, Xichuan, Daban, Xidsao, and Abujiao in Raohe County, which flow into 
Wusuli River. The highest water level of Wusuli River is 50.568 m, the lowest water level if 
44.485 m, and the average water level is 46.065 m; the average flow rate is 1.5 m/s and the 
annual average flow is 1,109 m3/s. Underground water in the plain area is the confined 
water of loose sand gravel with the supply source of bedrock fissure, undercurrent, and 
infiltration of rainfall flood. Wusuli River, Raoli River, and their tributaries are all the supply 
resources of underground water. 

153. Natural Resources. Natural resources of Raohe County include forest, water 
resource, grass, minerals, fish, and wild animals. The underground resource, without being 
polluted, is abundant as well. 

154. Social and Economic Conditions. The Raohe administrative region is divided into 
four towns, five sub-counties, 79 villages, and seven agriculture, forestry, animal husbandry, 
and fishery regions. At the end of 2010, the GDP of the county was CNY 2,520 million, with 
an increase of 17.5% compared to the previous year. 

155. Air Quality. According to the domestic EIA report, the pollutants of PM10, SO2 and 
NO2 annual average concentrations during the last three years (2008-2010) all met the 
PRC’s Class II Air Quality Standard (GB3095-1996). The monitoring data is in Table 4-7.  

Table 4-7: Air Quality in Raohe County in 2010 (Annual Average) 

Pollutant SO2 NO2 PM10 

Annual average concentration (mg/m3) 0.015 0.010 0.08 

Class II of Standards (GB3095-1996) (mg/m3) 0.06 0.10 0.08 
Source: Raohe county environment protection bureau. 

156. Surface Water Quality. According to “Heilongjiang Surface Water Environmental 
Quality Zoning and Water Environmental Quality Complementary Standards” (CB23/485—
1998), the water environmental quality of the section of Wusuli River falls into Grade III. The 
annual average concentrations of water quality parameters in 2010 were provide by Raohe 
County EPB (Table 4-8), which show the water quality met the Class III water quality 
standard of GB3838-2002. 

Table 4-8: Water Quality of Raohe Section of Wushuli River (2010 annual average) 
Unit: mg/L 

Parameters COD BOD5 NH3-N Permanganate index 

Annual average concentration (mg/m3) 16.0 2.6 0.43 4.5 

Class III Standard of GB3838-2002 20.0 4.0 1.0 6.0 
Source: Environmental impact assessment report. 

157. Acoustic Environment.  The acoustic environment of the subproject area in 2010 
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was 50.1 dB(A) during the daytime and 43.0 dB(A) during the nighttime,5

158. Special Protection Objectives. The boiler house of the subproject is located in the 
northwest of Raohe County, 1,000 m away from the nearby residential area. The subproject 
area contains no scenic spots and historical sites, natural reserves, special sensitive areas, 
or water sources. The main protection objective is to minimize the impact of fugitive dust 
and noise to the whole county during the construction period. Noise and flue dust generated 
from operation period will be mitigated.  

 which met the 
Grade II national standard of GB3096-2008.  

H. Tongjiang City 

159. Geography and Topography of Subproject Locations. Tongjiang City, located in 
the downstream of Heilong and Songhua Rivers is the birthplace of Heze minority. The 
geographical coordinates of Tongjiang City are at the latitude of 132°18’14”–134°07’41” and 
the longitude of 47°25’47” –48°17’24”. The length of the city is 146 km in the east-west and 
the width of 42 km in the south-north. It is the beginning of the Tongsan highway and the 
port of departure of the Golden Channel of River-Ocean Combined Transportation in 
Heilongjiang province. Khingan Mountain belongs to the category of marsh plain formed 
from alluvial sedimentation. The average altitude is 40 m to 60 m ASL. The gradient is 
1/5000-1/6000 and the difference of landform assemblage is little. 

160. Climate. The city is in the cold-temperate zone of continental monsoon climate with 
four distinct seasons. It is windy and with less precipitation; summer is short with 
concentrated rains; autumn is cool and humid; and the long, frigid winter are the area’s 
main climate features. The average temperature is 2°C. The low temperature occurs in 
January with the monthly average temperature of –21.4°C and the extreme low temperature 
of –40.8°C while the high temperature occurs in July with the monthly average temperature 
of 21.9°C and the extreme high temperature of 37.7°C. The average sunshine duration in a 
year is 2,479.1 hours; the maximum sunshine duration is 242.2 hours occuring in July. The 
growing season is from May to September with the sunshine duration of 1,172 hours, 
representing over 50% of the annual sunshine duration. The annual average precipitation is 
500 mm, with uneven distribution gradually increasing from west to east. Precipitation is 
concentrated from May to July with 81% of the annual precipitation. The area falls into the 
west wind zone with the prevailing wind from west. The annual average wind speed is 3.8 
m/s.  

161. Hydrology. Tongjiang City is located in the low lying area of Sanjiang plain with a 
well-developed water system. The total reserve volume of underground water and surface 
water is 325.95 million m3. The main rivers in the area are Heilong River and Songhua 
River. Tributaries include Lianhua, Qinglong, Yalv, and Nongjiang Rivers, with the water 
area of 367.33km2 and the total reserve capacity of 23.3×108m3. Lianhua River with the 
riverbed width of 30-50 m flows from south to north into Heilong River at Tongjiang City. 
Laqi River originated from the swamp outside Tongjiang City is 2 km long, 0.6-2.8 m deep, 
and 30–40 m wide. 

162. Social and Economic Conditions. The population of Tongjiang is 170,000 and the 
total area is 625,200 hm2, of which 211,600 hm2 is farmland. Tongjiang is one of the 63 
national key commodity grain bases with vast land and fertile soil. Green and distinctive 
agriculture development is the main task for Tongjiang government in order to complete the 
transition from traditional agriculture to quality, efficient agriculture.  

163. Ecological Resources. The ecological resources of Tongjiang are abundant with 

                                                           
5 Annual average, provided by Raohe County environment protection bureau. 
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meadow grassland, lakes, swamps, and island forest, as well as 311 different kinds of wild 
animals, including 72 kinds of fish, eight kinds of amphibians, five kinds of reptiles, 175 
kinds of birds, and 51 kinds of mammals. 

164. Air Quality. Six monitoring locations were selected to monitor SO2, NO2, and PM10 
concentrations during 15–21 November 2010. The daily average concentrations of PM10, 
SO2, and NO2 are 0.075 mg/m3~0.131 mg/m3, 0.018 mg/m3~0.036 mg/m3, and 0.015 
mg/m3~0.034mg/m3, respectively, all of which met the Grade II National Air Quality 
Standard (GB3095-1996). The primary pollutant in the area is PM10. 

165. Surface Water Quality. The main water body of Tongjiang is Heilong River. 
According to “Heilongjiang Surface Water Quality Function Area-Dividing and Water Quality 
Complementary Standard” (DB23/485-1998), the surface water quality of Tongjiang section 
of Heilong River belongs is Grade III water body. 

166. Acoustic Environment. The acoustic environment of the subprojects meets the 
Grade II national standard of GB3096-2008. 

167. Special Protection Objectives. No scenic spots, natural reserves, and special 
protected areas are involved in the subproject area. According to the on-site survey, no 
sensitive objectives such as hospital, schools, etc. are located within 500 m of the HSP.  

I. Yichun City–Tangwanghe District 

168. Geography and Topography of Subproject Locations. Tangwanghe district of 
Yichun City with the latitude of 128°07’34” –128°59’53’ and the longitude of 47°45’56”–
48°33’25” is located in the northeast of Heilongjiang Province in the middle section of 
Lesser Khingan, 16 km away from the downtown area of Yichun City. Tangwanghe District 
has an administrative division of 2,366 km2 and 316,800 ha area of forest. The district is 
within the conjunction region of Shangganling district in the east; Yichun, Wumahe, and 
Cuiluan districts in the south; Suileng and Zhanhe districts in the west; and Wuying district 
in the north. The area is characterized by low mountain hilly topography and an average 
slope of 10-14°C, and the maximum slope is 35-40°C. The altitude is between 228 m to 795 
m ASL, and the average altitude is approximately 50 m ASL. Mountains are composed of 
14 offsets and 532 branch ranges of Lesser Khingan Mountains, with the total length of 
1,951 km and 1,030 mountain peaks. 

169. Climate. Tangwanghe area belongs to the temperate zone of continental monsoon 
climate with distinct differences in climate. The area is divided into three climate zones: the 
moderate zone of low mountain valley, the cool zone of hills, and the heavy frigid area of 
the north slope. Four seasons are distinctive with windy dry spring, warm rainy summer, 
sunny autumn, and long, harsh cold winter. The average annual temperature is between 
0.4–0.6°C. The average wind speed is 2.4 m/s. Prevailing winds are from southeast in 
summer with mild wind; prevailing winds are from northwest with the wind power of 2–3 
grades in autumn and 1–2 grades in winter. 

170. Hydrology. Surface water of Tangwanghe area is represented in the forms of rivers 
and swamps. Rivers include Tangwang, Jielie, and Kuerbin Rivers with the riverbed of 
quaternary alluvial sand and a gravel layer whose water permeability is good; thus, river 
water and groundwater supply each other between wet season and dry season. The total 
distance of the flow path of three water systems is 650 km and the river density is 0.3 
km/km2. Swamps and ponds are formed as a result of flow variation and flooding. The total 
area of surface water is 850,000 m2. The flooding season of Tangwang River occurs in July 
and August with the maximum flow rate of 280 m3/s. The dry season occurs in February and 
March with the monthly average flow rate of 0.32 m3/s.  
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171. Ecological Resources. The forest area of the district is 266,924 ha and accounts 
for 81.9% of the total area; farmland area is 5,381 ha, or 1.7% of the total area; swamp area 
is 48,220 ha, or 14.7% of the total area; area of river and lakes is 1,698 ha, or 0.5% of the 
total area; construction road area is 3,800 ha, or 1.2% of the total area. 

172. Social and Economic Conditions. Tangwanghe district is in the jurisdiction of 
Yichun City; the established city area is 3 km2, with a population of 28,000 in 2009. 
According to the urban development master plan, the population of Tangwanghe district 
was 30,000 in 2010 and will be 35,000 in 2020. Tangwanghe district is composed of the 
central area, Hebei area, and the industrial zone.  

173. Air Quality. According to the monitoring data during the heating season of 2010–
2011 (Table 4-9), the air pollutant of PM10 in the project area sometimes exceeded the 
Class II Air Quality Standard of GB3095-1996. One of major contributors is emissions from 
small boilers and family heating stoves. 

Table 4-9: Air Quality of Tangwanghe District 
Unit: mg/m3 

Parameter Monitoring 
Point 

Monitoring Date Class II 
Standard 5 Dec.2010 30 Jan.2011 15 Mar. 2011 

PM10 

1＃ 0.125 0.156 0.147 

0.15 2＃ 0.213 0.179 0.204 

3＃ 0.134 0.151 0.163 

SO2 

1＃ 0.070 0.064 0.098 

0.15 2＃ 0.050 0.071 0.074 

3＃ 0.078 0.050 0.062 

NO2 

1＃ 0.098 0.080 0.105 

0.08 2＃ 0.101 0.074 0.097 

3＃ 0.077 0.068 0.087 

Source: Tangwanghe District Environment Protection Bureau. 

174. Surface Water Quality. Three water systems run through the district, including 
Tangwang, Jielie, and Ku’erbin Rivers, in which Tangwang River is the main stream in the 
area. Surface water quality of the district falls into Grade III of Surface Water Quality 
Standard (GB3838-2002). Underground water quality of the district meets the Grade II of 
the National Underground Water Quality Standard (GB/T14848-93). According to the 
monitoring data in January and October 2011, only COD at the Nursery Garden point of 
Tangwang River exceeded the Class III standard (Table 4-10).  

Table 4-10: Water Quality of Tangwanhe District 
Unit: mg/L 

Monitoring 
point 

Monitoring 
months Item description PH COD NH3-N Permanganate Index 

Nursery garden 
Jan. 2011 Average 

concentration 7.0 18 0.566 4.3 

Oct. 2011 Class III Standard 6-9 20 1.0 6.0 

Nursery garden 
Jan. 2011 Average 

concentration 6.8 36 0.542 11.7 

Oct. 2011 Class III Standard 6-9 20 1.0 6.0 
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Monitoring 
point 

Monitoring 
months Item description PH COD NH3-N Permanganate Index 

Xinqing 
Bridges 

Jan. 2011 Average 
concentration 7.0 28 0.601 6.1 

Oct. 2011 Class III Standard 6-9 30 1.5 10 

Xinqing bridge 
Jan. 2011 Average 

concentration 6.8 28 0.443 10 

Oct. 2011 Class III Standard 6-9 30 1.5 10 
Source: Tangwanghe District Environment Protection Bureau. 

175. Acoustic environment. The acoustic environment of the subprojects area in 2010 
was 55.8 dB(A) during the daytime and 44 dB(A) during the nighttime, which met the Grade 
II national standard of GB3096-2008. 

176. Special Protection Objectives. Although scenic spots, natural reserves, and 
special protected areas were not found in the subproject area, operational noise from some 
HESs needs to be minimized due to close to residential buildings (within 50 m) according to 
the domestic EIA. Mitigation measures have been developed as indicated in the EMP, such 
as double-layer windows in the HESs and soundproof covers on the circulation pumps, etc. 
The noise can be reduced to acceptable levels with these mitigation measures. 

J. Yinchun City–Xinqing District 

177. Geography and Topography of Subproject Locations. Xinqing district with the 
latitude of 129°20’–129°54’ and longitude of 45°55’–48°24’57” is located in the northeast of 
Yichun City. Xinqing district is adjacent to Meixi and Hejiang districts in the south, 
connected with Jiayin County in the east, and bordering Hongxing district in the west. Highly 
concentrated gully swamps and rivers are in the district. Two main water systems, Heilong 
and Songhua Rivers, are the main waters in Xinqing district.  

178. Climate. Xinqing district is in the cold temperate zone of continental monsoon 
climate with a large amplitude of annual and daily temperature difference. Winter in Xinqing 
district is long and frigid; spring is windy and cool. The annual temperature was 0.5°C; the 
highest temperature of the year was 35°C while the lowest temperature was –44.5°C. The 
frost-free period is 107 days and the annual precipitation is 653.7 mm. 

179. Hydrology. Heilong and Songhua Rivers systems are the main water systems in 
Xinqing district. Tangwang River is the tributary of Songhua River that runs through Xinqing 
district. 

180. Ecological Resources. Ecological resources of Xinqing district include forest, wild 
animals, gold, and limestone.  

181. Social and Economic Conditions. The total area of Xinqing district is 300,000 ha 
with the population of 48,000, of which the minority population is about 4.2%. There are two 
sub-districts, 14 forest farms, one nursery, five farms, one timber yard, and 26 schools. 

182. Air Quality. The air quality of Xinqing district meets Grade II of the National Air 
Quality Standard (GB3095-1996). Monitoring data are shown in Table 4-11. 
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Table 4-11: Ambient Air Quality in Xining District (Daily Average, mg/m3) 

Parameter Monitoring Date Class II Standard 
3rd Dec. 2010 29 Jan. 2011  7 Mar. 2011  

PM10 0.054 0.074 0.039 0.15 
SO2 0.012 0.016 0.013 0.15 

NO2 0.0189 0.022 0.009 0.08 
Source: Xingqing District Environment Protection Bureau. 

183. Surface Water Quality. Based on the monitoring data in December 2010 provided 
by Xinqing district EPB (Table 4-12), the water quality at the Xinqing section of the 
Tangwang River exceeded the Class III water quality standard; the primary pollutants are 
COD and Permanganate Index. 

Table 4-12: Water Quality of Xinqing Section of Tangwang River in December 
2010 

Unit: mg/L 

Parameter PH COD NH3-N Permanganate Index 

Average concentration 6.8 31 0.477 12.0 

Class III Standard 6-9 30 1.5 10 
Source: Xingqing district environment protection bureau. 

184. Acoustic Environment: The acoustic environments of the subprojects area in 2010 
was 50 dB(A) during the daytime and 42 dB(A) during the nighttime, which met the Grade II 
national standard of GB3096-2008. 

185. Special Protection Objectives: There are no scenic spots, natural reserves, and 
special protected areas were not found in the subproject area.  
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V. ANTICIPATED IMPACTS AND MITIGATION MEASURES  

A. Expected Positive Impact 

186. Environmental and climate change impact. Switching to more energy efficient 
centralized heating system from heating supply of inefficient small heat-only boilers and 
household stoves will save 757,599 tons of raw coal per year, which results in annual 
reduction of (i) 1 million ton of carbon dioxide, (ii) 4,500 ton of sulfur dioxide, (iii) 1,961 tons 
of nitrogen oxide, (iv) 22,819 tons of particulate matters, and (v) 231,068 tons of ash.   

187. The detailed coal savings and pollutant emission reductions are shown in Table 5-1. 

Table 5-1: Estimated Coal Savings and Pollutants Emission Reductions 

No. Subproject 

Coal 
Savings 
(tce/a) 

Raw Coal 
Savings 

(t/a) 

Annual Emission and Pollutants Reductions (t) 

PM SO2 NOx Ash CO2 

1 Qitaihe DH 67,464 127,504 3,840 757 330 38,889 168,187 

2 
Harbin 

Taiping HP & 
DH 

36,817 69,582 2,096 413 180 21,223 91,784 

3 
Yichun City - 
Tangwanghe 

DH 
24,232 37,648 1,134 224 97 11,482 60,411 

4 Yichun City - 
Xingqing DH 40,184 62,430 1,880 371 162 19,041 100,178 

5 Jiamsi West 
DH 66,496 107,248 3,230 637 278 32,711 165,775 

6 Jiagedaqi DH 113,146 238,259 7,176 1415 617 72,669 282,074 

7 Jidong County 
DH 30,602 48,653 1,465 289 126 14,839 76,290 

8 Raohe Town 
HP& DH 9,342 15,344 462 91 40 4,680 23,288 

9 Tongjiang City 
HP& DH 30,607 50,931 1,534 303 132 15,534 76,304 

Total 418,889 757,599 22,819 4,500 1,961 231,068 1,044,290 
a = annual, CO2 = carbon dioxide, DH = district heating, HP = heating plant, NOx = nitrogen 
monoxide, PM = particulate matter, SO2 = sulfur dioxide, t = ton, tce = ton coal equivalent. 
Source: Feasibility studies and project preparatory technical assistance estimates. 

188. Gender impact. The project will bring positive impacts on females in (i) access to 
cleaner, safer, and reliable heating system, (ii) reduction of domestic chore workload for 
space heating by one hour per day, (iii) reduction in incidence of respiratory diseases 
related to indoor air pollution, and (iv) reduction in carbon monoxide poisoning and fire 
accidents. The project also will safeguard the livelihood of poor, female-headed households 
by providing heating assistance from the local government and implementing agencies.  

B. Screening of Potential Impacts 

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

190. The screening process showed that during the construction phase, the major 
negative environmental impacts are associated with potential soil erosion, construction 
noise and dust during construction of HSPs, HESs and pipelines, as well as hazards and 
health and safety concerns caused by possible asbestos during reconstruction from existing 
small boiler houses to new HESs if no proper protection measures are taken. During the 
operation phase, the major negative environmental impact is pollutant emission from the 
HSPs and the noise impacts from the HESs in the urban areas. 

191. The impacts were grouped under three general categories: physical, biological and 
socio-economic. Impacts during the design, construction and operation phases were 
considered separately. Potential impacts from the project were considered under the 
following categories: (i) direct impacts—directly due to the subprojects themselves; (ii) 
induced impacts—resulting from activities arising from the subprojects, but not directly 
attributable to them; and (iii) cumulative impacts—which in combination would exert 
significant additional influences. 

C. Potential Impacts before Construction 

192. Land acquisition. None of the subprojects will entail the permanent land 
acquisition, thus there are no affected people. Heating pipelines will be laid along existing 
rights-of-way or easements. Laying the underground heating pipelines will temporarily 
occupy the publicly-owned land (road and sidewalks) for a maximum of 3 months, which will 
not affect any people. There is no involuntary resettlement, restriction in land use, 
displacement of housing, and structure demolition under all subprojects. 

193. Loss of cultural heritage and protected species. No cultural heritage or 
archaeological sites are recorded on lands in all the project cities that will temporarily or 
permanently be lost. No rare and endangered species will be directly impacted by the 
subprojects because all the subprojects are located in the urban areas. The heating supply 
pipeline routes will be along existing roads, sidewalks or bicycle ways, and will not be 
located in forests and grasslands of ecological significance, nature reserves, or scenic 
areas.  

194. However, construction activities may have the potential disturbance of unknown 
underground cultural relics, although none have been identified in the project cities yet. In 
such case, special attention should be paid and strict procedures should be established so 
that underground cultural sites can be identified and protected if they are discovered during 
constructions. The mitigation measures will be immediate suspension of construction 
activities if any archaeological or other cultural relics are encountered. The local relic 
management authorities, as well as the PMO and implementing agencies will be promptly 
notified, and construction will resume only after thorough investigation and with the 
permission of the appropriate authority. 

195. Mitigation measures during detailed engineering design. Mitigation measures 
during detailed engineering designs to minimize the direct and induced impacts are as 
follows:  

(i) All HSP and CHP sites and the heating supply pipeline routes will be 
carefully reconfirmed to avoid or minimize potential adverse impacts on the 
surrounding environments and communities; 

(ii) Environmental mitigation measures indicated in this IEE, the domestic EIAs 
and the EMP shall form part of the design documents and bidding documents 
for all subprojects, and shall be included in contract documents for civil 
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constructions and equipment installations. All contractors shall be required to 
strictly comply with the EMP; 

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

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

D. Potential Environment Impacts and Mitigation Measures during Construction  

196. Impacts on soil. The subprojects could affect the soil in the construction areas 
(HSPs, HESs and along pipeline ditches) through erosion and contamination. Soil erosion 
will occur during construction when surface soil and vegetation are disturbed. The primary 
areas of potentially increased soil erosion include foundation construction of the boiler 
houses and other structures in the HSPs, as well as construction of HESs and excavation of 
pipe trenches, stockpiles and spoils from earthwork during the constructions, as well as 
demolition of existing small boiler houses and site preparation for HESs. Soil contamination 
may result from the inappropriate transfer, storage, and disposal of petroleum products, 
chemicals, hazardous materials, liquids, and solid waste during the constructions. 

197. Construction of the boiler houses and other structures will generate surplus spoil 
after maximizing reuse of spoil on-site. Surplus spoil can be used off-site by coordinating 
construction; for example, spoil produced from the heating pipeline construction can be 
used for building foundation filling and earthworks for the boiler houses. The remaining 
surplus spoil should be transported to suitable spoil disposal sites approved by local EPBs. 
All spoil disposal sites must be identified, designed, and operated to minimize impacts and 
maximize land stability. Approved spoil disposal sites will be identified during detailed 
designs for each subproject and defined in the construction contractors’ tender documents. 
The spoil disposal site will be restored and re-vegetated at the conclusion of disposal 
activity. The final height and shape of each disposal area will be determined by survey 
during the detailed design and will be based upon the resting stability of local spoil material 
and the surrounding topography. 

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

(i) Minimize active open excavation areas during pipeline trenching activities 
and some foundation works, and use appropriate compaction techniques for 
those constructions; 

(ii) Construct intercepting ditches and drains to prevent runoff entering 
construction sites, and divert runoff from sites to existing drainage; 

(iii) Limit construction and material handling during periods of rains and high 
winds; 

(iv) Stabilize all earthwork disturbance areas within maximum 14 days after 
earthworks have ceased at the sites; 

(v) Plant grass in the HSPs to protect ground, especially on sandy soil areas;  

(vi) Properly slope or re-vegetate disturbed surfaces, such as compacted 
pipeline trenches; 
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(vii) Appropriately set up temporary construction camps and storage areas to 
minimize land area required and impact on soil erosion; 

(viii) Properly store petroleum products, hazardous materials and wastes on 
impermeable surfaces in secured and covered areas, and use the best 
management practice to avoid soil contamination; 

(ix) Remove all construction wastes from the site and transport them to approved 
spoil disposal sites only; and 

(x) Provide spill cleanup measures and equipment at the construction site and 
require contractors to conduct training in emergency spill response 
procedures. 

199. Surface and ground water pollution. Pipeline laying and site preparation for the 
HSPs and HESs near surface water bodies, will disturb surface soils and that could affect 
surface water through increased turbidity and sedimentation of rivers, lakes and ponds. 
Inappropriate storage and handling of petroleum products and hazardous materials, or 
accidental spills, disposal of domestic wastewater from construction camps, and wash-down 
water from construction equipment and vehicles may contaminate adjacent surface water or 
groundwater resources.  Contractors will be required to store all toxic, hazardous or harmful 
construction materials including petroleum products, in a place with impermeable surfaces 
and to manage them in such a way to prevent spillage or leakage. 

200. Construction wastewater. Wastewater produced during construction will come 
from washing aggregates, pouring and curing concrete, and oil-containing wastewater from 
machinery repairs. Measures for managing construction wastewater include the following: 

(i) All areas where construction equipment is being washed will be equipped 
with water collection basins and sediment traps; and 

(ii) Septic treatment and disposal systems will be installed at construction camps 
along with proper maintenance protocols. 

201. Water quality parameters, such as suspended solid (SS), COD, oil, and grease, in 
rivers in each subproject city will be monitored by local environmental monitoring stations 
(EMS) during construction in accordance with the EMP monitoring program to identify and 
confirm results of the impact assessment and effectiveness of adopted mitigation measures. 

202. Noise. A significant increase in noise will be expected during construction due to 
various construction and transport activities. Construction activities may involve excavators, 
bulldozers, graders, stabilizers, concrete-mixing plants, drills, stone crushing and screening 
plants, rollers, and other heavy machineries. The trench excavator, roller, and other 
compaction machinery will generate noise during laying heating pipeline. Since noise levels 
may be severe, the operation will be temporary and localized. The major construction 
machinery noise testing values are shown in Table 5-2. 

Table 5-2: Testing Values of Construction Machinery Noise 

No. Machine Type Reference Model 
Distance between 

Measuring Site and 
Machinery (m) 

Maximum 
Sound Level 

L max (B) 

1 Wheel Loader Model XL40 5 90 

2 Grader Model PY160A 5 90 

3 Vibrating Roller Model YZJ10B 5 86 

4 Two-wheeled Two- Model CC21 5 81 
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No. Machine Type Reference Model 
Distance between 

Measuring Site and 
Machinery (m) 

Maximum 
Sound Level 

L max (B) 

Vibrating Roller 

5 Tire Roller Model ZL16 5 76 

6 Bulldozer Model T140 5 86 

7 Tire Hydraulic Excavator Model W4-60C 5 84 

8 Paver (Germany) VOGELE 5 87 

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

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

203. Methodology for prediction of noise values during construction. Construction 
equipment noise source is considered as a point sound source, and the predictive mode is 
as follows: 

 

 

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

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

iLL ×Σ= 1.010lg10  

205. Prediction results. According to the model, noise levels at different distances are 
gained after calculating the impact scope of equipment noise during construction, as shown 
in Table 5-3. The impact scope of different equipment is indicated in Table 5-4. 

Table 5-3: Noise Values of Construction Machineries at Different Distances dB(A) 

Machinery 
Name 

Distance to Machinery  

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

Loader 90 84 78 72 68.5 66 64 60.5 58 54.5 

Vibratory Road 
Roller 86 80 74 68 64.5 62 60 56.5 54 50.5 

Bulldozer 86 80 74 68 64.5 62 60 56.5 54 50.5 

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

Excavator 84 78 72 66 62.5 60 58 54.5 52 48.8 

Roller 87 81 75 69 65.5 63 61 57.5 55 51.5 

Mixing 
Equipment 87 81 75 69 65.5 63 61 57.5 55 51.5 

Source: U.S. Federal Highway Administration (FHWA). 
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Table 5-4: Construction Equipment Noise Impact Scope 

Construction Stage Construction Machinery 
Limit Standard (dB) Impact Scope (m) 

Daytime Nighttime Daytime Nighttime 

Earth and Stone Work 

Excavator 75 55 14.1 118.6 

Bulldozer 75 55 17.7 177.4 

Loader 75 55 28.1 210.8 

Scraper 75 55 39.7 281.2 

Land Scraper 75 55 28.1 210.8 

Tamper 75 55 84.4 474.3 

Piling Pile Driver 85 Forbidden 126.2 / 

Structure 

Road Roller 70 55 31.5 177.4 

Truck 70 55 66.8 266.1 

Vibrator 70 55 53.2 224.4 

Dump Truck 70 55 19.9 111.9 

Blender 70 55 20.0 112.5 

Mixing Machine 70 55 35.4 167.5 
Source: U.S. Federal Highway Administration (FHWA) 

206. It is estimated that noise intensity during construction will be in the range of 76–98 
dB(A). In such cases, they will still meet the PRC standard of Noise Limits for Construction 
Sites (GB12524-90) of up to 120 m away from the source during the day and 450 m at 
night. In addition, construction materials and waste will be transported to and from the 
construction sites frequently during the average 10-hour workday for the construction 
season. As a result, urban residential areas and villages through which haul roads pass and 
are adjacent to construction sites will frequently experience noise at 70–80 dB(A). Activities 
with intensive noise levels will not only have an impact on the residents, but may also cause 
injury to construction workers operating the equipment if they do not use appropriate 
protection devices.  

207. Mitigation measures for noise impact. These mitigation measures are essential 
for construction activities to meet the domestic construction site noise limits and to protect 
sensitive receptors: 

(i) Ensure that noise levels from equipment and machinery conform to the 
national standards, and properly maintain machinery to minimize noise; 

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

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

(iv) To reduce noise at night, restrict the operation of machinery generating high 
levels of noise, such as piling, and movement of heavy vehicles along urban 
roads between 8 pm and 7 am the next day based on international best 
practices and common construction procedures; 

(v) Public notification of construction operations will incorporate noise 
considerations; procedure of handling complaints through the Grievance 
Redress Mechanism will be disseminated; 
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(vi) Reach an agreement with nearby schools and residents regarding heavy 
machinery work to avoid any unnecessary disturbances; 

(vii) Place temporary signs or noise barriers around noise sources during 
construction, if necessary; 

(viii) Monitor noise at sensitive areas at regular intervals by local environmental 
monitoring station. If noise standards are exceeded, equipment and 
construction conditions shall be checked, and implement mitigation 
measures to rectify the situation; and  

(ix) Conduct monthly interviews with residents living adjacent to the construction 
sites to identify community complaints about noise, and seek suggestions 
from community members to reduce noise annoyance. Community 
suggestions will be used to adjust work hours of noise-generating machinery. 

208. Vibration impact and mitigation measures. Significant vibrations are expected 
during structure piling construction for the HSPs’ foundation, pipeline trench compaction, 
etc. On the construction site, different degrees of mechanical vibration will occur during the 
project construction procedures. Such vibration is sudden, impassive, and discontinuous, 
and is likely to create annoyance. Main construction machinery includes vibrating rollers, 
earth rammer and loader, of which the impact of the vibrating roller is significantly high. The 
construction machinery vibration will affect people close to the construction site. Major 
mitigation measures include prohibition of piling and compaction operations at night, which 
will effectively reduce the vibration impact. 

209. Impact on air quality and mitigation measures. The subprojects could have the 
following impacts on air quality during construction: (i) dust from excavation, concrete 
mixing, transportation of the construction materials and excavation spoil, and dust soil from 
disturbed and uncovered construction areas and other construction activities, especially on 
dry and windy days and (ii) vehicle emissions from construction machineries and vehicles, 
especially heavy diesel machineries, and equipment. Fugitive dust may be caused by 
excavation, demolition, vehicular movement, and materials handling, particularly downwind 
from the construction sites. The dust and emissions caused by pipeline ditch excavation, 
backfill, and vehicular movement could affect nearby residential areas, hospitals, and 
schools. Mitigation measures are: 

(i) Spraying water on construction sites and material handling routes where 
fugitive dust is generated; 

(ii) Paying particular attention to dust suppression near sensitive receptors such 
as schools, hospitals, or residential areas; 

(iii) Storing petroleum or other harmful materials in appropriate places and 
covering to minimize fugitive dust and emission; 

(iv) Covering materials during truck transportation, in particular, the fine material, 
to avoid spillage or fugitive dust generation; 

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

(vi) Maintaining vehicles and construction machineries to a high standard to 
ensure efficient running and fuel-burning and compliance with the PRC 
emission standards.  

210. Solid waste and mitigation measures. Construction waste could have adverse 
impacts on the surroundings. Work forces of contractors will generate solid wastes of 0.2-
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0.5 ton per day in each camp. Inappropriate waste storage and disposal could affect soil, 
groundwater, and surface water resources, and hence, public health and sanitation. 
Mitigation measures are: 

(i) Establish temporary storage for solid wastes away from water bodies or other 
environmentally sensitive areas, and regularly haul waste to an approved 
landfill or designated dumping site; 

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

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

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

(v) Prohibit waste burning at construction sites. 
 

211. Other hazardous and polluting materials: A construction material handling and 
disposal protocol that includes spill emergency response will be prepared and implemented 
by contractors. The following measures will be taken to prevent pollution of soil and surface 
and groundwater:  

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

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

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

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

212. Potential impacts on flora and fauna. Since construction activities will be mainly 
within the urban areas, there are no rare, threatened, or endangered species within the 
construction boundaries. But special precautions shall be taken during and after 
construction for the protection of small animals, reptiles, and birds of common species that 
live in vegetated HSPs and roadside area where the heating supply pipeline will be 
embedded. The potential impacts of the subproject on flora and fauna include the removal 
of vegetation and disruption of the ecosystem during construction. In particular, the 
construction activities will alter the original landscape and vegetation of limited area. 
Mitigation measures will include the following activities: 

(i) Preserve existing vegetation where no construction activity is planned, or 
temporarily preserve vegetation where activity is planned for a later date; 
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(ii) Properly backfill, compact, and re-vegetate pipeline trenches after heating 
pipeline installation; 

(iii) Protect existing trees and grassland during constructions; when a tree has to 
be removed or an area of grassland disturbed, replant trees and re-vegetate 
the area after construction; 

(iv) Remove trees or shrubs only as a last resort if they impinge directly on 
permanent structures; and 

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

213. Community disturbance and safety. The potential impacts include traffic 
congestion, public safety from construction activities and heavy vehicles and machinery 
traffic, and unexpected interruptions in municipal services and utilities because of damage 
to pipelines for water supply, drainage, heating supply, and gas, as well as to underground 
power cables and communication cables (including optical fiber cables). Any of these 
disruptions in service can affect the economy, industries, businesses and residents’ daily 
life. Traffic congestion may worsen as construction traffic in urban areas increases during 
rush hours; roads may be fully or partially closed during pipeline construction, causing 
temporary inconvenience to traffic, residents, commercial operations, and institutions. 
Construction may require relocation of municipal utilities such as sewer, gas, water 
supplies, communication and power cables, and hence the temporary suspension of 
services to adjacent communities. Mitigation measures are as follows: 

(i) Requiring contractors to consider the impact on traffic in construction 
scheduling. A traffic control and operation plan will be prepared and it shall 
be approved by each local traffic management administration before 
construction. The plan shall include provisions for diverting or scheduling 
construction traffic to avoid morning and afternoon peak traffic hours, 
regulating traffic at road crossings, building interim roads, selecting transport 
routes to reduce disturbance to regular traffic, reinstating roads, and opening 
them to traffic as soon as the construction is completed; 

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

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

214. Occupational health and safety. Contractors shall be required by the provincial 
PMO and the IAs to ensure that their workers and other staff work on the proposed 
constructions are in a safe environment. Contractors shall ensure that: (i) all reasonable 
steps are taken to protect any person on the site from health and safety risks; (ii) the 
construction site is a safe and healthy workplace; (iii) machineries and equipment are safe; 
(iv) adequate training or instruction for occupational health and safety is provided; (v) 
adequate supervision of safe work systems is implemented; (vi) means of access to and 
egress from the site are without risk to health and safety; (vii) appropriate personal 
protective equipment (PPE), including ear protection, hard hats and safety boots shall be 
provided to worker to minimize exposure and risks; (viii) adequate safety protection 
equipment including fire fighting systems is provided; (ix) adequate signage in risk areas 
must be posted; (x) procedures for limiting exposure to high noise or heat working 
environments shall be in compliance with the PRC noise standards for construction sites 
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(GB12523-1990) and relevant international guidelines; and (xi) training for workers and 
appropriate incentives to use and comply with health and safety procedures and utilizing 
PPE shall be provided.  

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

E. Environmental Impacts and Mitigation Measures during Operation 

216. There are some environmental impacts from the subprojects during operation. The 
potential impacts may include air pollution from flue gas emissions, noise from the pumps 
and blowers, water pollution, and solid waste pollution (mainly fly ash and bottom ash). The 
HSPs will not use any polychlorinated biphenyls6

217. Pollutant emissions. Coal combustion produces emissions of some pollutants such 
as SO2, NOx, flue dust including PM10 that are referred to as respirable particulate matter 
(RPM), and CO2, which is a major greenhouse gas. The project will minimize the emission 
of these pollutants by using advanced boiler technology and control measures, including 
using bag filters or electrostatic precipitator (ESP) with a dust removal efficiency of at least 
99.6%; using desulfurization within the CFB boiler that is about 80% efficient; and using 
CFB with a total de-nitrification rate of about 60%, with which the emission concentration 
will meet the national Emission Standard of Air Pollutants for Coal-Burning Boilers 
(GB13271-2001). 

 according to the requirements of the 
PRC’s standards and regulations. Environmental impacts of the subprojects are assessed 
and will be mitigated based on the PRC’s standards and regulations, as they better reflect 
the local environmental conditions.   

218. Sulfur dioxide (SO2). SO2 is an irritating gas that is absorbed in the nose and 
aqueous surfaces of the upper respiratory tract and is associated with reduced lung function 
and increased risk of mortality and morbidity. Adverse health effects of SO2 include 
coughing, phlegm, chest discomfort, and bronchitis. Ambient air quality guidelines and 
standards issued by the PRC and the World Bank for SO2 are given in Table 5-5.  

219. Nitrogen oxides (NOx). NOx is one of the primary pollutants emitted during coal 
combustion. NO2 is formed through oxidation of these oxides once released in the air. NO2 
is an irritating gas that is absorbed into the mucous membrane of the respiratory tract. The 
most adverse health effect occurs at the junction of the conducting airway and the gas 
exchange region of the lungs. The upper airways are less affected because NO2 is not very 
soluble in aqueous surfaces. Exposure to NO2 is linked with increased susceptibility to 
respiratory infection, increased airway resistance in asthmatics and decreased pulmonary 
function. The PRC and the World Bank standards and guidelines of NOx are given in Table 
5-5. 

220. Total suspended particulate (TSP). The impact of particles on human health 
largely depends on (i) particle characteristics, particularly particle size and chemical 
composition and (ii) the duration, frequency, and magnitude of exposure. The potential of 
particles to be inhaled and deposited in the lung is a function of the aerodynamic 
characteristics of particles in flow streams. The aerodynamic properties of particles are 
related to their size, shape, and density. The deposition of particles in different regions of 
the respiratory system depends on their size. 
                                                           
6 Standard for Pollution Control from polychlorinated biphenyls (GB 13015-91). 
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221. The nasal openings allow dust particles to enter the nasal region, along with much 
finer airborne particulates. Larger particles are deposited in the nasal region by impaction 
on the hairs of the nose or at the bends of the nasal passages. Smaller particles (PM10) 
pass through the nasal region and are deposited in the tracheobronchial and pulmonary 
regions. Particles are removed by impacting with the wall of the bronchi when they are 
unable to follow the gaseous streamline flow. As the airflow decreases near the terminal 
bronchi, the smallest particles are removed by Brownian motion, which pushes them to the 
alveolar membrane. 

222. Air quality guidelines for particulates are given for various particle size fractions, 
including TSP, and inhalable particulates or PM10. Although TSP is defined as all 
particulates with an aerodynamic diameter of less than 100 μm, an effective upper limit of 
30 μm aerodynamic diameters is frequently assigned. PM10 is of concern due to their health 
impact potentials. As indicated previously, such fine particles are able to be deposited in, 
and damaging to, the lower airways and gas-exchanging portions of the lung. The PM10 
standards of the World Bank are also listed in Table 5-5. 

223. Ambient air quality guidelines and standards. The quality guidelines and standards 
are fundamental to effective air quality management, providing the link between the source 
of atmospheric emissions and the user of that air at the downstream receptor site. The 
ambient air quality limits are intended to indicate safe daily exposure levels for the majority 
of the population, including the very young and the elderly, throughout an individual’s 
lifetime. Such limits are given for one or more specific averaging periods, typically one-hour 
average, 24-hour average, and/or annual average. The Class II standard stated in the PRC 
Ambient Air Quality Standard (GB3095-1996) are adopted for the subprojects’ 
environmental assessment (Table 5-5). The project team reviewed the World Bank 
standards which is much more stringent than PRC standards. The proposed project will 
contribute to the improvement of ambient air quality, yet, the level of impact would be 
insufficient to meet the World Bank standard. Therefore, the project team decided to adopt 
the PRC standards. 

Table 5-5: PRC Ambient Air Quality Standards 
Pollutant Maximum 24-hour Average (μg/m³) Annual Average Concentration (μg/m³) 

PM10 150 100 

SO2 150 60 

NOx 100 50 

224. Expected emission concentration. Stack emissions from each HSP in the three 
subprojects with ADB-financed heat sources were calculated based on design parameters. 
After calculation, the estimated maximum emission concentrations of SO2, flue dust, and 
NOx from the HSPs in Harbin Taiping, Tongjiang and Raohe subprojects all meet the PRC 
national standard of GB13271-2001 (Table 5-6).  

Table 5-6: Expected Pollutant Emissions Concentrations at Stack 
Pollutant Harbin Taiping Tongjiang Raohe Standard 

Flue dust (mg/m3) 19.64 115 61 200 

SO2 (mg/m3) 240 135 236 900 

NOx (mg/m3) 300 300 713 / 
a Time Period II of Category II in Atmospheric Pollutant Discharge Standard for Boilers (GB13271-2001). 

Source: Environmental impact assessment reports. 
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225. Dispersion modeling results. Air pollutants dispersion modeling was performed to 
predict ground level concentration increases due to the emissions from the stacks. The 
AERMOD atmospheric dispersion model was used for predicting air pollution impact on the 
local ambient air qualities. The AERMOD modeling was developed by American 
Meteorological Society (AMS)/United States Environmental Protection Agency (EPA) 
Regulatory Model Improvement Committee in 1991, which was designed for short-range (up 
to 50 kilometers) dispersion of air pollutant emissions from stationary emission sources. It is 
a steady-state plume model incorporating dispersion based on planetary boundary layer 
turbulence structure and scaling, and it accommodates surface and elevated emission 
sources as well as simple or complex terrain. The AERMOD model was also recommended 
by the PRC’s Environmental Assessment Impact Assessment–Atmospheric Environment 
(HJ2.2-2008). 

226. Taking Harbin Taiping Subproject as an example, the modeling predicted 24-hour 
ground level concentrations (GLCs) of PM10, SO2 and NO2 over a 10 km×10 km area. The 
modeling covered a full heating season and used the estimated pollutant emission 
concentrations presented in Table 5-7 and worst case meteorological conditions for 
atmospheric dispersion drawn from over 3 years of metrological data. With regards to the 
relationship between NOx and NO2, to be conservative the total conversion method was 
adopted. It was assumed that all NOx were converted to NO2.  

227. The maximum predicted average 24-hour GLCs of PM10, SO2 and NO2 are also 
shown in Table 5-7. The predicted GLC contour maps of the pollutants are shown in 
Figures 5-1 to 5-3. The results indicate that the maximum predicted impacts from the 
project is minimum and GLCs of SO2 and NO2 meet the Class II of the PRC Ambient Air 
Quality Standards (GB3095-1996) even with existing high background concentrations. 
However, the background PM10 concentrations are higher than the standard due the 
existing small boilers and family heating stoves. The maximum predicted incremental 
contributions from the project for PM10 are very small (0.000008–0.000096 mg/m3), only 
about 0.0053%–0.064% of the Class II Standard. After the completion of the project and 
closures of small boilers and stoves, the background pollutant concentrations are expected 
to will be reduced significantly.  

Table 5-7: Predicted Maximum GLCs within Impact Area 

Location 
Distance and 

Direction 
from Stack 

Pollutant 
Incremental 

Concentration 
(mg/m3) 

Background 
Concentration 

(mg/m3) 

Maximum 
Predicted 24-

hr GLC 
(mg/m3) 

Ambient Air 
Standard 
(mg/m3) 

Xuefu 
Road 

9,300 m 
(SW) 

SO2 0.000847 0.071 0.071847 0.150 

NO2 0.000952 0.109 0.109952 0.120 

PM10 0.000021 0.215 0.215021 0.150 

Hongwei 
Road 700 m (NW) 

SO2 0.003965 0.111 0.114965 0.150 

NO2 0.00446 0.091 0.09546 0.120 

PM10 0.000096 0.222 0.222096 0.150 

Chengde 
Square 4,400 m (W) 

SO2 0.001431 0.068 0.069431 0.150 

NO2 0.00161 0.068 0.06961 0.120 

PM10 0.000035 0.201 0.201035 0.150 

Heping 
Bridge 

6,300 m 
(SW) 

SO2 0.000997 0.082 0.082997 0.150 

NO2 0.001121 0.104 0.105121 0.120 

http://en.wikipedia.org/wiki/American_Meteorological_Society�
http://en.wikipedia.org/wiki/American_Meteorological_Society�
http://www.eoearth.org/article/Meter�
http://www.eoearth.org/article/Anthropogenic_and_natural_air_pollution_emissions�
http://www.eoearth.org/article/Air_pollution_dispersion_terminology�
http://www.eoearth.org/article/Air_pollution_dispersion_terminology�
http://www.eoearth.org/article/Air_pollution_dispersion_terminology�
http://www.eoearth.org/article/Air_pollution_dispersion_terminology�
http://www.eoearth.org/article/Air_pollution_dispersion_terminology�
http://www.eoearth.org/article/Air_pollution_dispersion_terminology�
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Location 
Distance and 

Direction 
from Stack 

Pollutant 
Incremental 

Concentration 
(mg/m3) 

Background 
Concentration 

(mg/m3) 

Maximum 
Predicted 24-

hr GLC 
(mg/m3) 

Ambient Air 
Standard 
(mg/m3) 

PM10 0.000024 0.192 0.192024 0.150 

Jianguo 
Street 

7,280 m 
(SW) 

SO2 0.001204 0.138 0.139204 0.150 

NO2 0.001355 0.107 0.108355 0.120 

PM10 0.000029 0.201 0.201029 0.150 

Songbei 
Commerci
al Plaza 

12,920 m 
(NW) 

SO2 0.000349 0.061 0.061349 0.150 

NO2 0.000393 0.107 0.107393 0.120 

PM10 0.000008 0.182 0.182009 0.150 
Note: Ambient Air Quality Standard (GB3095-1996). 
Source: Environmental impact assessment reports. 
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Figure 5-1: Contour Map of Predicted 24-hour Average SO2 GLC (mg/m3) 

 

 

 

  

 

 

 

 

 

 

Figure 5- Contour Map of Predicted 24-hour Average NO2 GLC (mg/m3) 
 

Figure 5-2: Contour Map of Predicted 24-hour Average NO2 GLC (mg/m3) 
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Figure 5-3: Contour Map of Predicted 24-hour Average PM10 GLC (mg/m3) 

 

228.  Wastewater from the HSPs during operation. There will be wastewater 
generated from the three subprojects with HSPs, including domestic wastewater, site 
drainage, wastewater from scrubbers and fly-ash storage, and wastewater from coal and 
slag dust suppression spraying. Inappropriate management of wastewater has the potential 
to negatively impact surface and groundwater quality. To mitigate potential impacts, the 
following measures will be taken: 

(i) All HSPs’ sanitation facilities will discharge to septic systems and municipal 
sewer networks that meet relevant PRC standards; 

(ii) Runoffs from HSPs will be directed to sedimentation basins, and wastewater 
will be reused if possible, for dust suppression. Solid waste residue in the 
basins will be cleared as required and transported to local EPB approved 
landfills;  

(iii) For areas with oily wastewater discharges, oil-water separators will be 
installed before discharging to the sedimentation basins; and 

(iv) Leachate and drainage from the coal storage yard will be collected and 
drained into the storage pond for reuse in spraying the coal storage yard and 
treated to remove the particles before reuse. 

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

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

(ii) Regularly cleaning the sedimentation tank and disposing accumulated sludge 
and sediments in the municipal landfill; and 

(iii) Conducting environmental monitoring for the backwash effluent based on the 
EMP before discharging into the sewer.  
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230. Noise. The noise levels expected from various noise generating sources in each 
HSP vary from 80-100 dB(A). Acoustic enclosures will be provided wherever required to 
control the noise level to below 85 dB(A). Personal protective equipment shall be provided 
to the workers if it is not possible to technically meet the required noise levels. The 
proposed greening area in the HSPs around the plant will work as green mufflers to 
attenuate the noise level dissemination outside the plant boundaries. 

231. To mitigate the noise impact, the following soundproof equipment will be installed in 
the HSPs.  

Table 5-8: Noise Mitigation Measures for Major Equipment dB(A) 

No. Equipment Original Noise Mitigation Measure Reduced Noise 

1 Coal crusher 95 Factory workshop sound insulation 20 

2 Draft fan 95 Muffler 20 

3 Primary air fan 98 Muffler 20 

4 Air compressor 90 Sound-proof shield 20 

5 Water feed pump 91 Factory workshop sound insulation 20 

6 Heat exchanger 90 Sound-proof shield and double window 20 
Source: Environment impact assessment institutes 

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

233. Wastewater and solid waste from HES. Most of HESs will be unattended 
operation. Only a few workers will be kept at HESs for supervision and maintenance. There 
will be no canteen on the premises. The quantities of wastewater and solid waste generated 
by the workers will be very small, and wastewater will be discharged into the municipal 
sewer. 

234. Occupational health and safety. Since district heating systems, including boilers, 
pipelines, and HESs, are operating at relatively low temperature and pressure compared to 
industrial processes, it is safe to operate these systems under normal conditions. During the 
operation phase of the project, the implementing agencies shall: (i) conduct regular 
inspections of the district heating network and repair defects promptly; and (ii) comply with 
the PRC State Administration of Worker Safety Laws and Regulations. 

235. Coal ash storage and transportation. Each proposed HSP has a closed-type coal 
ash storage silo, which is designed to store about 10-15 days ash under normal operation. 
The most ash will be sold to local manufactures for production of construction materials or 
construction companies for road construction. The ash is often mixed with modest amounts 
of water (conditioned) during loading into a truck to prevent dusting and make handling 
easier. In some situations, the fly ash is not mixed with water, but instead loaded directly 
into covered trucks or pneumatic tank trucks for transport.  In the associated existing CHP 
plants, coal ash is conveyed hydraulically using water in pipes to deliver the material to 
ponds.These ponds are only temporary holding locations, from which the material is later 
transported to local manufacturers or road construction sites or an EPB approved final 
disposal site by covered trucks. 

236. Coal ash disposal. Proper disposal of coal ash from the three HSPs under the 
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project is an important environmental problem, but coal ash and slag can be used as raw 
materials for construction material industry and highway construction, etc. These materials 
are known as coal combustion products (CCPs). HSPs generate a variety of CCPs, namely 
bottom ash, fly ash, and flue gas desulphurization (FGD) residue.  

237. In most developed countries and some developing countries in the world, coal ash 
and slag from HSPs and CHPs are used as products in such beneficial applications as 
concrete, roofing tiles and shingles, bricks and blocks for building construction, wallboard, 
and specialty uses such as filler in carpet, bowling balls, and highway construction filling 
materials. Figure 5-4 and Figure 5-5 show the utilization status of CCP in Europe and the 
U.S., respectively. 

 

 

Figure 5-4: Utilization of Coal Ash in Europe 
in 2007 (Source: NCAB Workshop. Aspects on 
Coal Ash Utilization, December 15-16, 2009) 

Figure 5-5: Utilization of Coal Ash in USA in 
2003 (Source: American Coal Ash Association, 

2004) 

238. Ash disposal and recycling practice in the PRC. Since the early 1950s, the PRC 
has promoted research and development activities in and supported a policy around ash 
utilization technology.  The utilization rate of the ash remained at a low level of around 10% 
until the 1980s. However, during the 1990s, the utilization rate grew rapidly and reached 
more than 53%. According to government statistics, total ash production in China in 2009 
was 375 million tons, of which nearly 70% was utilized.7 In and around most large PRC 
cities, especially in developed areas, the situation is already better. In Nanjing City of 
Jiangsu Province, the utilization rate of fly ash reached 100% in the past five years. In 
Shanghai, fly ash has also been 100% reused since 1997, mostly in road construction 
earthwork and wallboard materials. In developing areas, the problem is also going to be 
solved. In Harbin, coal ash utilization reached 74.5% in 2010, and the target is 100% before 
2020 according to the Municipal Circular Economic Development Plan.8

239. The main utilization fields of coal ash in the PRC include road construction, cement 
admixtures, ceramic production, filling material in mine, and building industries, such as slab 
foundation, hollow block, frame and wall wallboard. The distribution of main sectors that 
utilize coal ash is presented in Table 5-9.   

  

                                                           
7 Utilization of fly ash from coal-fired power plants in China, Da-zuo CAO, Eva SELIC†, Jan-Dirk HERBELL 

(Waste Management Engineering, Department of Mechanical Engineering, University of Duisburg-Essen, 
Duisburg 47057, Germany), 27March 2008. 

8 Issued in 2007 by Harbin Municipal DRC. 
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Table 5-9: Coal Ash Utilization in the PRC 

Field coal ash utilized Utilized coal ash  
(million t/a) 

Percentage of the total utilized coal 
ash (%) 

Wallboard 1.69 0.31 

Mortar 0.0442 0.01 

Cement admixture 122.79 22.43 

Commercial Concrete 222.36 40.62 

Road construction 154.62 28.25 

Backfill 28.05 5.12 

Others 17.88 3.27 

Total 547.43 100 
Source: Utilization of fly ash from coal-fired power plants in China, Waste Management Engineering, Department 
of Mechanical Engineering, University of Duisburg-Essen, Duisburg, Germany, March 2008. 

240. Besides the reuse of above products, the PRC industries have been interested in 
recent years in recycling the high alumina content from fly ash. This is due to the fact that 
60%, or 10 million tons, of industrial Al2O3 is imported annually. 

F. Environmental Impacts from Small Boiler Demolition and Mitigation Measures 

241. Waste from demolition of small boilers and stoves. Demolition of the existing 
470 small boilers and 275,166 single-family heating stoves will generate solid wastes 
including ferrous waste, waste concrete, bricks, glass, rubble, and roofing materials. 
Inappropriate disposal and storage of deconstruction waste could impact soil, groundwater 
and surface water resources, and consequently public health. Mitigation measures are as 
follow: 

(i) All demolition waste will be routinely collected by appropriately licensed 
waste management companies for reuse, recycling (e.g. equipment; steel, 
iron and other metals; salvageable wood and building materials; etc.) or final 
disposal in a licensed waste facility (e.g. for non-recyclable materials). Waste 
management will be undertaken in consultation with local authorities. 

(ii) No on-site landfills will be permitted at any demolition site. 

(iii) No burning of waste will be permitted at any demolition site. 

(iv) A site contamination investigation will be undertaken in consultation with the 
local city EPB, and if necessary site specific plans will be developed to 
address any site contamination. Contaminated spoil will be transported to 
suitable spoil disposal sites approved by the local EPB, and clean fill 
provided. The site will be rehabilitated to a level suitable for its proposed 
future use; the local EPB will approve the rehabilitation, and will require 
additional rehabilitation actions if necessary. 

242. If homeowners who choose to decommission their stoves themselves, they should 
be given access to the services of the waste management companies noted above. 

243. A month before demolishing the small boilers, a survey and investigation for the 
small boiler sites will be conducted by the IAs and the local EMSs under supervision of the 
local EPBs. The assessment will include contamination status of soil, groundwater, 
structures and surface water bodies if nearby. Base on the survey and investigation, if the 
environments are contaminated, the site restoration plan shall be developed taking into 
account the World Bank’s Group General EHS Guidelines on Construction and 
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Decommissioning and follow up activities will be conducted by the IAs under the supervision 
of the local EPBs. 

244. Asbestos from demolition of small boilers.  Asbestos was banned to be used in 
the boiler and heating sectors in the PRC in 1990. The nine domestic EIA reports confirmed 
that there will be no asbestos impact during the small boiler demolishing because all the 
small boilers to be demolished were installed after 1996. Due diligence was conducted from 
August to November 2011 and the results are summarized as follows: 

(i) The average rated service life for small boilers is about 12-15 years, 
depending on boiler quality, maintenance and soft water quality. According to 
the survey, more than 90% of the small boilers were installed after 2000 and 
average service life was less than 10 years due to poor boiler quality, poor 
soft water quality, lack of maintenance and discontinuous operation 
(operation during the heating season only and rusting during the six months 
non-operation period). The earliest small boilers surveyed were put in 
operation in 1996.  

(ii) Before the mid-1980s, asbestos and asbestos-containing materials (ACM) 
were used in the sectors of the boiler and chemical industries. Around 1990, 
the classification of asbestos as a human carcinogen was widely known in 
the PRC. Many local labor bureaus, EPBs and public health bureaus issued 
official documents to prohibit the use of asbestos in boiler and other 
industries. Meanwhile, several alternative cheap heat insulation materials, 
such as alumina silicate fiber, compound silicate insulation material, and 
polyurethane insulation materials, were produced and available in the PRC. 
Since then the asbestos and ACMs were never used in the boiler industry.9

(iii) The document of the World Bank Group, “Good Practice Note - Asbestos: 
Occupational and Community Health Issues” indicated in section 3.2 of 
“International Standards and National Regulations” that “Thermal insulation 
containing asbestos and sprayed asbestos for insulation and acoustic 
damping were widely used through the 1970s and should be looked for in 
any project involving boilers and insulated pipes. Insulation dating from 
before 1980 should be presumed to contain asbestos unless analyzed and 
found not to”.

  

10

245. To avoid the unexpected risk from asbestos, the following mitigation measures will 
be conducted during the demolition works. 

  

(i) Asbestos risk assessment. Before each subproject implementation, 
detailed risk assessment will be conducted by the project city EPB under the 
supervision of Harbin Hazardous Wastes Disposal Center (HHWDC). 
HHDMC is a licensed professional unit in Heilongjiang Province for disposal 
of dangerous and hazardous wastes, including asbestos. The assessment 
will identify the presence, absence and amount of asbestos and ACM in each 
of the small boilers, and define an action plan for all small boilers, including 
labeling requirements, control mechanism (from elimination, removal or 
isolation to safe working practices), health and safety requirements, as well 
as a plan of action and procedures for disposal of the asbestos and ACM. 
The plan will be based on the World Bank EHS standards (April 2007) and 
the Good Practice Note “Asbestos: Occupational and Community Health 

                                                           
9 The asbestos for manufacturing auto brake pads was officially prohibited in 2003. 
10 The World Bank Group’s document “Good Practice Note: Asbestos: Occupational and Community Health 

Issues” indicated in section 3.2. “International Standards and National Regulations” page 6 (May 2009). 
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Issues (May 2009)”. The risk assessment will be shared with the local EPBs, 
the Provincial PMO and ADB. 

(ii) Removal, transport and disposal. HHWDC will be responsible for the 
removal, transport and disposal of  asbestos and ACM. HHWDC shall 
identify, properly label and pack asbestos as well as demolition debris 
contaminated with asbestos during the deconstruction. Asbestos and ACM 
will be transported by HHWDC in sealed vehicles to the hazardous waste 
landfill in Harbin. While the deconstruction of all other small boilers will be 
paid by the property owners of the small boilers in accordance with 
Environment Protection Law of the PRC (December 1989), additional costs 
to handle, remove, transport, and dispose asbestos and ACM will be 
included in the Project. 

(iii) Licensed contractor. Licensed demolition contractor(s) will be selected 
through competitive bidding. The risk assessment, the asbestos 
management plan, the mitigation measures, the environmental, health and 
safety requirements during disposal of asbestos, as well as the supervision 
requirements by HHWDC, will be included into the bidding document(s). The 
bidding process including the bidding evaluation and the contract signing will 
be managed and supervised by the IAs and the local EPBs. 

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

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

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

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

(viii) Site contamination investigation and plan. A site contamination 
investigation will be undertaken in consultation with the local city EPB, and if 
necessary site specific plans taking into account the World Bank’s Group 
General EHS Guidelines on Construction and Decommissioning will be 
developed to address any site contamination. The plans will be reviewed by 
the local EPB and ADB. Contaminated spoil will be transported to suitable 
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spoil disposal sites approved by the local EPB, and clean fill provided. The 
site will be rehabilitated to a level suitable for its proposed future use; the 
local EPB will approve the rehabilitation, and will require additional 
rehabilitation actions if necessary. 

246. Mitigation measures for disposal of non-hazardous wastes during 
deconstructions of the small boilers include the following: 

(i) Maximize reuse/recycling of deconstruction wastes generated during 
demolition (e.g. iron, bricks, windows, doors, steel bars etc.), sell them to 
local waste recycling stations; 

(ii) Dispose of other demolition debris in municipal solid waste landfills or special 
construction and demolition debris landfills subject to approval by the city 
EPBs; and 

(iii) It is strictly prohibited to throw waste into the river or other water bodies. 

G. Economic Displacement of Small Boiler Operators  

247. Economic displacement. A total of 2,075 boiler workers (520 full time and 1,555 
seasonal workers) will be affected with the closing of 470 small coal-fired boilers (Table 5-
3). A labor retrenchment and reemployment plan was prepared to safeguard the livelihoods 
of the affected workers. Employment status of all 520 formal workers under Jiagedaqi, 
Jiamusi, Yichun-Xinqing, and Yichun-Tangwanghe subprojects will be maintained and 
transferred to the operation and maintenance of heat exchange stations. As for temporary 
seasonal workers, the implementing agencies will inform the workers of the status of the 
boiler closure before the end of the final heating season. Since they are contractual workers 
on a seasonal basis, the implementing agencies are not obliged to retain them and provide 
employment assistance in principal. However, if they would like to work at the heat supply 
plants as seasonal worker, they are eligible to participate in the technical training for 
potential new positions. Those who have completed the training course may be hired in 
contractual or permanent basis depends on vacancy and proficiency. 

Table 5-10: Affected Working Positions by Closure of Small Boilers 

Subproject No. of small boilers 
to be closed 

Affected formal 
workers 

Affected Seasonal 
workers 

Harbin Taiping  18   

Qitaihe 15 68 106  

Tongjiang  36  108 

Raohe  19  36 

Jidong  32  80 

Yichun - Xinqing  48 93 0 

Yichun - Tangwanghe  16 70 0 

Jiagedaqi  68 214 0 

Jiamusi  218 143 1,247 

Total 470 588 1,577 
Source: Social survey under project preparatory technical assistance. 

248. Unanticipated impacts during construction and operation. If any unanticipated 
impacts become apparent during project implementation, the executing agency will (i) 
inform and seek ADB’s advice; (ii) assess the significance of such unanticipated impacts; 
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(iii) evaluate the options available to address them; and (iv) prepare or update the EIA 
including EMP. ADB will help the executing agency mobilize the resources required to 
mitigate any adverse unanticipated impacts or damage.   
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VI. ALTERNATIVE ANALYSIS 

249. The primary objective with respect to the environmental criteria was to identify and 
adopt options with the least adverse environmental impacts and maximum environmental 
benefits. The following key environmental factors were used in comparing alternatives (i) 
energy efficiency; (ii) emission reduction rates; (iii) land occupation; (iv) degree of 
community disturbance; and (v) resettlement and economic displacement. The alternative 
analysis also included the no project alternative.  

A. Without-Project Alternative 

250. Without the project, urban residents in the nine subproject cities/towns would still 
have to rely on hundreds of inefficient and polluting small boilers and thousands of 
individual family coal-fired heating stoves due to lack of dust removal and flue gas cleaning 
equipment. Family heating stoves cause indoor and outdoor air pollution, and contribute to 
respiratory diseases from inhaling coal dust and smoke. Without the project, the subproject 
cities/towns’ environmental conditions would deteriorate further along with rapid 
urbanization, economic development and population growth. The project will improve both 
indoor and outdoor air quality and significantly reduce coal consumption, which will have a 
significant positive impact on the residents’ health, as well as on GHG emission reduction, 
and global climate change mitigation. 

B. Heating Source Alternatives 

251. There are three subprojects including ADB-financed HSPs; the optional heat 
sources for those subprojects include CHP, large- and small-sized heat-only coal-fired 
boiler plants. The alternative analysis has been conducted based on these options in terms 
of pollutants emission, technical suitability, energy efficiency, socio-economic impact, and 
cost.  

252. Combined heat and power (CHP) plant. CHP is defined as the simultaneous 
production of electrical power and heat in a single process. It is based on the principle that, 
in a plant dedicated to electricity production alone, only a portion of the primary fuel energy 
is actually converted into electrical power, averaging around 33%11

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

. 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%.  

254. Small-size heat-only coal-fired boiler plants are no longer constructed in most 
medium-large cities in the PRC because they are energy-intensive (about 65% efficiency) 
and cause heavy pollutant emissions. Many PRC cities have started to demolish small 
boilers due to significant negative impacts on ambient air quality.  

255. In comparison with other alternatives, the major advantages of the CHP include: (i) 
much higher efficiency resulting in significant coal saving; (ii) higher emission reduction 

                                                           
11 Overall energy efficiency from coal to electricity in conventional power plant. 
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efficiency, resulting in big contributions to local air quality improvement; (iii) reliable district 
heating supply due to professional operation and continuous monitoring of heat production 
and distribution; and (iv) lower investment and operation costs for the district heating 
systems.  

256. The high efficiency achieved by using the CHP has significant environmental 
benefits, more specifically in terms of GHG reduction. In addition, due to efficient pollutant 
control equipment to be used in the CHP plant, the emissions of flue dust, NOx and SO2 
from CHP plants are much less than other options. In addition, the CHP plant will reduce 
land use, capital investment and operation cost of the district heating system, which will 
minimize social and financial risks. Six of the nine subprojects without ADB-financed HSPs 
will use CHPs as their heating supply sources.  For the other three subprojects with ADB-
financed HSPs, they will utilize large-size heat-only coal-fired boilers because there are no 
nearby CHPs in the project area.  

C. Alternative Fuels 

257. A number of fuels can be used for producing hot water for spacing heating, including 
(i) natural gas, (ii) solar, (iii) wind, (iv) geothermal, (v) biomass, (vi) shallow ground 
geothermal, (vii) nuclear, (viii) coal bed methane, and (ix) coal.  

258. Natural gas. Heilongjiang has abundant natural gas resources in Daqing oil field but 
no natural gas is available in or near the subproject cities. The development and utilization 
of natural gas for district heating have been limited in major cities such as Beijing and 
Tianjing.  

259. The cost of using natural gas for heating is much higher than that of coal for heating. 
For example, the heating price in Beijing is CNY30/square meters (m2) using natural gas 
compared to CNY18.5/m2 using coal. Heilongjiang is still one of the under developed 
provinces in the PRC, therefore it is not economical to use natural gas for district heating in 
the project cities where natural gas resources are not readily available. 

260. Solar. Three technologies exist in solar power (i) photovoltaic (PV), (ii) concentrated 
solar thermal (CST), and solar heat collector. To use PV for space heating, the generated 
electricity has to be converted to the heat under the current heating system or switch to use 
electric air conditioning. Cost for heat generation by electricity is high and solar PV alone 
cannot guarantee to provide reliable heat supply due to output fluctuation associated with 
solar, thus the heat source requires back up heat sources such as coal, natural gas, heat 
pump, or electricity storage system, which does not make the district heating business 
economical.  Electric air conditioning for space heating could be applicable only area where 
winter cold is moderate such as Japan, however it is not feasible in Northern provinces such 
as Heilongjiang where temperature drops to minus 40 and longer winter month for 6 
months.  

261. CST can convert from sunshine to heat directly, however it is not guaranteed to 
provide reliable heat supply during non-sunshine period in a day and night. Reliability of 
output can be mitigated by installing heat storage system and/or gas fired heating system 
for a back-up. CST plant required relatively large size of land to install all required facilities. 
Finding such land where desirable solar irradiation is available near by the urban cities 
could be very challenging.  

262. As for solar heat collector, it is commonly used for hot water (below 50 degree 
Celsius) supply for household use. Solar heating plant using a solar collector has been 
operating in small rural communities in northern European counties where peak load is 
around 2 megawatt (MW) and relatively large size of land is available to install solar 

http://chp.decc.gov.uk/cms/environmental-benefits/?phpMyAdmin=ff232c1d3b302ac6e951f554eeeaefdf�
http://chp.decc.gov.uk/cms/environmental-benefits/?phpMyAdmin=ff232c1d3b302ac6e951f554eeeaefdf�
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collectors. Again, heating supply cannot be guaranteed by the system alone due to output 
fluctuation, thus hybrid use with existing coal or gas fired heating system is required. This 
system can be applicable in cold climate region in Asia such as rural area in Mongolia 
where (i) existing coal fired heating system exists, (ii) peak load is less than 2 MW, and (iii) 
large abandoned land is available near by the urban town.     

263. Wind. To utilize the wind energy for space heating, the generated electricity has to 
be converted to the heat under the current heating system or switch to use electric air 
conditioning. Cost of heat generation by electricity is high and wind power alone cannot 
guarantee to provide reliable heat supply due to output fluctuation associated with wind. 
Therefore, the heat source requires additional base load or back up heat sources such as 
coal, natural gas, heat pump, or electricity storage system, which does not make the district 
heating business economical. Electric airconditioning for space heating could be applicable 
only area where winter cold is moderate such as Japan, however it is not feasible in 
Northern provinces such as Heilongjiang by where temperature drops to minus 40 and 
longer winter month for 6 months.  

264. Geothermal. Geothermal heat can be utilized for space heating where geothermal 
heat is available near by the urban areas. Though Heilongjiang province has some 
geothermal resources, but it is currently used for space heating only in Lindian county. The 
subproject cities do not have proven geothermal resources.  

265. Biomass. Relatively large amount of biomass fuel is available in Heilongjiang as the 
province is the major agricultural production base in the PRC. Since the price of fossil fuel 
(coal, oil, and gas) is continuously rising in recent years, it becomes alternative fuel to 
replace coal for district heating, where such fuel is availble. However, there are some 
barriers in promoting biomass-based heating or cogeneration system: (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, and 
(iv) unreliable fuel supply, especially during the non-harvest season. As for the application 
of this fuel in the project cities, it is not feasible to used biomass fuel since there is no 
biomass fuel market available in the project cities.  

266. Shallow ground geothermal. The initial investment of heat pump is about CNY300–
480/m2, much higher than CNY150–200/m2 of large scale coal-fired boilers, CNY100–
150/m2 of scattered gas boiler system, and CNY200/m2 of combined heat and power (CHP) 
plant system. Although the initial investment of heat pump is comparatively higher, the 
operation cost of heat pump is lower. It also has a function not only for heating but also for 
cooling and domestic hot water supply. The eleven heat pump pilot projects in Beijing 
indicated that seven out of eleven projects had lower operational cost than the heating price 
of coal-fired district heating system (CNY18.5/m2), and all projects had lower operation cost 
than the price of the system with oil, natural gas and electricity as the fuel.12

267. However, heat pump also has its application limits. Firstly, the heating system with 
heat pumps normally has a low temperature, and is suitable for a direct and low 
temperature heating system, such as that with 55/45°C or lower feed and return water 
temperature. Secondly, large size heat pump system requires placing lots of underground 
boreholes, which will occupy substantial underground space and may cause conflicts with 
other underground facilities. Therefore, it is not suitable to install heat pump in the existing 
urban area. Most proposed subprojects are to make retrofitting on the existing system, so 
heat pump is not suitable.  

 

268. Nuclear. Nuclear energy can be used for district heating. Counties such as Bulgaria, 

                                                           
12 Series Research on the PRC Renewable Energy Development Strategy–Comprehensive Volume. 2008. 
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the Czech Republic, Hungary, Russia, Slovakia, Switzerland, and Ukraine have 
cogeneration nuclear plants, however the PRC do not have any nuclear cogeneration plant 
yet. Since technology has associated higher environment cost, nuclear for space heating in 
highly populated urban area is not recommended.  

269. Coal-bed methane. Coal reserves in Heilongjiang are not considered as high 
methane coals and thus coal bed methane and coal mine methane are not widely used for 
commercial purposes. None of the subproject cities are close to a major coal reserve, 
therefore using coal bed methane for district heating is not feasible. 

270. Coal. Heilongjiang province is coal rich province which has a potential coal reserve 
of 22 billion tons in addition to an accumulative proven reserve of 23.7 billion tons.13

D. Alternative Boiler Technologies 

 Due to 
rich resources and affordability, coal has been the dominant fuel for space heating in the 
province for decades. Although environment impacts associated with coal is generally 
higher than natural gas and renewable sources, appropriate environment technologies have 
been developed to mitigate pollutants such as sulfur dioxide (SO2) and nitrogen oxide 
(NOx), and cleaner and efficient coal technologies such as CHP technology. Conventional 
thermal power plants (including those that use fissile elements or burn coal, petroleum, or 
natural gas), and heat engines in general, do not convert all of their thermal energy into 
electricity (maximum thermal efficiency of 46%). By capturing the excess heat, CHP uses 
heat that would be wasted in a conventional power plant, potentially reaching thermal 
efficiency of up to 80%. This means that less fuel needs to be consumed to produce the 
same amount of useful energy. CHP is regarded as the cheapest method of cutting carbon, 
and has one of the lowest carbon footprints of all fossil generation plants. The six 
subprojects are designed to purchase the heat from existing CHP plants.  

271. Extensive alternative analysis was also conducted to select technically feasible and 
operationally reliable boilers for each of the subprojects. Three types of hot water boiler 
technologies were assessed including (i) stoker-fired boiler; (ii) pulverized coal (PC); and 
(iii) fluidized-bed combustion (FBC).  

272. Stoker-fired boiler. The stoker coal-fired furnace has a limited capacity and 
application. These furnaces can only be used to drive small heating supply system and 
industrial processes and not fit for large power plants, CHPs and large-sized district heating 
systems. In a stoker furnace, coal is introduced on a grate, and then it is burned on a 
stationary coal bed. There is ventilation below the burning bed from which the air comes in. 
The primary air initiates the process of combustion and at the same time cools the grate. A 
secondary airflow is maintained over the burning bed to complete the combustion process.  

273. Pulverized coal boiler (PC). The pulverized coal boiler has a widespread use as it 
has the ability to burn all kinds of coal from anthracite to lignite. The furnace uses finely 
powdered coal air in a gaseous torch. The coal is pulverized by crusting and attrition to 
convert it into particles smaller than 0.3 mm in diameter. The second advantage of a 
pulverized coal appliance is that it permits combination firing. However, this furnace 
produces large amounts of fly ash because of pulverizing. The toughest part is the 
maintenance of the furnace. Moreover, the pulverizer requires a lot of power for 
pulverization of coal, which makes the process complicated and expensive.  

274. Circulating fluidized-bed (CFB) boiler. The CFB works on a process wherein the 
velocity of air is maintained in such a way that coal and limestone particles are suspended 
as if a boiling liquid. The main advantage of the CFB is that it produces a higher rate of heat 

                                                           
13 Source: http://yzy9877.blog.163.com/blog/static/179693038201111481752115/ 

http://yzy9877.blog.163.com/blog/static/179693038201111481752115/�
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transfer. This reduces the furnace area and size. The combustion temperature is also lower 
than a conventional furnace. This furnace can also use high sulfur and nitrogen coal 
because of its low SO2 and NOx emission. Because the combustion temperature of an CFB 
boiler (800~900°C) is significantly lower than both a stoker-fired boiler (1,000-1,200℃) and 
a PC boiler (1,300~1,500°C), this results in lower NOx formation and the ability to capture 
SO2 with limestone injection in the furnace. 

275. The comparison of the three boiler technologies is in Table 6-1. 

Table 6-1: Comparison of the Three Boiler Technologies 
Boiler Advantage Disadvantage 

Stoker-fire 
boiler 

• Cheaper than CFB and PC boilers; 
• Stable combustion, and convenient for 

operation and maintenance; 
• Less auxiliary equipment; and 
• small installation space 

• High cost for desulfurization; 
• Low quality of ash (not 

suitable for utilization).  

CFB Boiler 

• High Efficiency (overall efficiency of over 85%); 
• Fuel Flexibility (ability to burn low grade fuel) ; 
• Low cost for desulfurization inside the furnace 

(SO2 can be greatly reduced by adding 
limestone into the furnace); 

• Low NOx emission due to low combustion 
temperature; 

• Fast response and adjustment to load 
fluctuations (30-110%); 

• Easier ash removal (ash removal is easier as 
the ash flows like liquid from the combustion 
chamber, hence less manpower is required for 
ash handling); 

• Small furnace area and size; and 
• Ash and slag are easy to be utilized 

• Higher investment; 
• Higher power consumption; 
• Higher operation cost; and 
• Need more auxiliary 

equipment. 
 

PC boiler 

• Higher coal combustion efficiency; 
• Long continuous operation time; 
• Lower operation and maintenance costs; 
• Low power consumption 
• high automation;  
• Stable combustion; and 
• Less abrasion and long service life. 

• Frequent maintenance for 
pulverizers; 

• Higher capital costs;  
• Limited for using low quality 

coal; 
• Narrow adjustment for load 

fluctuations (70-110%); and 
• Higher cost for 

desulfurization. 
Source: Project preparatory technical assistance. 

276. Based on the above analysis, the FBC boilers are proposed by both the design 
institutes and the PPTA Consultants for the three subprojects (with ADB financed HSPs) 
mainly because of high efficiency and low costs for desulfurization and denitrization.  

E. Alternatives of SO2 Emission Reduction Process 

277. There are many technologies for SO2 emission control, which are classified as 
desulfurization inside the bed of CFB, wet, semi-dry, and dry FGD processes. New 
generations of desulfurization technologies have overcome many early disadvantages. 
They are more efficient, clean, and cost-effective. These technologies are commercially 
mature and are offered by a number of suppliers in the PRC and the rest of the world. 
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278. Limestone desulfurization inside CFB. An outstanding advantage of a CFB boiler 
is that desulfurization in the boiler uses limestone. Generally, the combustion temperature 
of a CFB boiler stays between 800°C-900°C, the temperature range at which limestone 
decomposes into lime and desulphurization efficiency is high. Therefore, with appropriate 
Ca/S ratio and particle sizes of limestone, the desulphurization efficiency of 80% can to be 
reached when Ca/S ratio is about 2.2:1. Thus, a CFB boiler is comparatively fit for middle- 
and low-sulfur coals.  

279. Ammonia scrubbing. The ammonia/ammonium sulfate or ammonium scrubbing 
process works in a similar way to the limestone gypsum process except that aqueous 
ammonia is used as the scrubbing agent. SO2 is removed from the flue gas by reaction with 
ammonia, and the final product is ammonium sulfate. 

280. Flue gas is passed through a booster fan before entering the gas reheater. The gas 
then enters a pre-scrubber, where it comes into contact with recirculating ammonium sulfate 
slurry. The gas is cooled and becomes saturated with water vapor. The saturated gas 
leaves the pre-scrubber through a mist eliminator, and then enters the absorber, where it is 
scrubbed with sub saturated ammonium sulfate solution, which removes the required 
amount of SO2 from the flue gas. At the top of the absorber, the gas passes through two 
stages of de-misters to remove suspended water droplets. 

281. The aqueous solution leaving the absorber is processed to produce ammonium 
sulfate, which is a relatively high-value product that can be used in fertilizers. The high 
value of this by-product is the principal advantage of this process. With high-sulfur fuels, the 
receipts from the sale of the sulfate can exceed the costs of operating the FGD plant. 

282. However, there could be commercial risks associated with this, because the price of 
ammonium sulfate and ammonia are both very volatile. A potential risk arises from the need 
to store ammonia onsite, either in anhydrous form, or as a concentrated aqueous solution. 
This might cause serious difficulties in the planning stage at certain sites. These plants are 
expensive to build, and require a large “footprint” similar to a limestone gypsum plant. The 
process has the advantage that there is no wastewater discharge, and there are unlikely to 
be problems of scaling and blockage. At certain sites, particularly those burning high-sulfur 
fuels, or with the potential to do so, this process could be a very attractive one. However, it 
is unlikely to achieve widespread use because very few plants are needed to satisfy the 
market for ammonium sulfate fertilizer in a particular country or region. 

283. Spray-dry process. In the spray-dry process, concentrated lime (calcium 
hydroxide) slurry is injected into the flue gas to react with and remove acidic compounds 
such as SO2, SO3, and HCl. The final product is a dry powdered mixture of calcium 
compounds. The spray-dry process is supplied by several vendors whose designs vary 
significantly–although the process chemistries are the same. 

284. The flue gas from the air heater is carried into the spray-dryer vessel, where it 
comes into contact with a finely atomized spray of lime and slurry by-product delivered from 
a single high-speed rotary atomizer. This removes up to ~95% of the SO2 and most if not all 
of the SO3 and HCl from the flue gas. From here the gas is carried through the dust arrestor 
and the ID fan before being discharged through the stack. 

285. The normal sorbent fed to this process is quicklime. This is slaked onsite, with 
excess water, to produce calcium hydroxide slurry (slaked lime). 

286. This is mixed with the recycled by-product before being pumped to the rotary 
atomizer. The water in the slurry will humidify the flue gas and so improve both SO2 and 
particulate removal. The water flow rate is controlled so as to achieve a temperature of 
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approximately 20ºC above the adiabatic saturation temperature of the gas. When firing 
bituminous coal, the humidified gas temperature would be ~70ºC. 

287. The solid by-product from the process, including fly ash, is transported from the 
bottom of the ESP to a silo, prior to dispatch from site. As with other semi-dry systems 
producing a throw-away by-product, the spray-dry process is relatively cheap to install, 
typically being ~70% of the cost of the equivalent limestone gypsum system. However, the 
variable operating costs are among the highest of the major FGD processes, due to both 
the high lime usage and the costs of by-product disposal. The lower sorbent utilization of 
the spray-dry process, compared with the CFB, means that additional costs are incurred 
twice: extra lime has to be bought and then a portion of this is disposed at a cost. 

288. The process is very similar in many respects to the CFB process and the two are in 
competition. Approximately 85-90% SO2 removal with moderately high-sulfur fuels can be 
achieved by employing the process. 

289. The spray-dry process is cheaper to install than a limestone gypsum plant, and 
similar to or slightly more expensive than a CFB-type plant. However, like the CFB, it can be 
relatively expensive to operate, depending on the relative costs of labor, power, lime, and 
limestone. The disposal cost of the residues produced also adds to the overall operating 
cost. 

290. As a result, the technology of limestone desulfurization inside CFB was selected for 
the three subprojects with ADB financed HSPs. 

F. Alternatives for Flue Gas Dust Removal  

291. Dust removal. Three dust removal alternatives were considered in the FSRs 
including (i) ESP; (ii) bag filter; and (iii) wet particles scrubbers.  

292. Electrostatic Precipitator (ESP). ESP relies on the transfer of an electric charge to 
particles suspended in a gas stream and their subsequent removal via an electric field to a 
suitable collecting electrode. They are widely applied in power plants and are capable of 
achieving collection efficiencies of more than 99.5%. Dry ESPs can achieve low pollutant 
concentrations with low power requirements but are limited by the temperature of flue gases 
within which they operate. The wet precipitator can achieve the same levels of pollution 
control and generate process waste water.  

293. Bag filters. With bag filters, particles carried in a gas stream are retained as the 
stream passes through multiple filter bags manufactured from high-temperature synthetic 
fibers, usually at temperatures of up to 300°C. The bag filter can achieve higher levels of 
particulate stripping but has high energy consumption (compared to ESP).  

294. Wet particles scrubbers. A large number of variants (foam, film, spray columns, 
etc.) are available, most based on the use of a liquid medium to collect flue gas particulates. 
They are used widely for industrial coal-fired applications, but have also been used in high-
temperature and pressure applications, as in IGCC and pressurized fluidized bed 
combustion (PFBC) plant. In some cases, particulate control may be combined with the 
removal of other species such as SO2, HF, and HCl. The control efficiencies of wet scrubber 
technologies are less than that of ESP or bag filter technologies. 

295. It is concluded based on above analysis that bag filter and ESP are preferred 
technologies for particulate matter control. It was decided to select bag filter technology for 
the Harbin Taiping and Tongjiang subprojects, while the ESP was selected for Raohe 
subproject due to cost considerations.   
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G. Pipe-laying Alternatives 

296. Three pipe-laying methods were considered in the FSR: above ground, buried in a 
utility tunnel, and buried directly underground. The above-ground method was eliminated 
because it would have taken up more land and would have had an adverse visual impact. 
Compared to insulation properties of a standard pipe buried in a trench, directly burying and 
laying method has more advantages, including: (i) over 30% lower construction cost; (ii) 
saving energy and reducing approximately 15%–20% of heat loss compare with above 
ground method; (iii) good anticorrosive and insulated performance; (iv) long service life; (v) 
less land occupation during construction; and (vi) faster construction. Thus, the direct 
burying method was selected for all subprojects. 
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VII. INFORMATION DISCLOSURE AND PUBLIC CONSULTATIONS 

A. Information Disclosure  

297. Information disclosure and public consultations were conducted in the subproject 
cities/towns during the course of domestic EIA preparations and the PPTA in accordance 
with the PRC Guideline on Public Consultation in EIA (2006). The information disclosure 
and consultations included: i) website information disclosures; ii) questionnaire surveys; and 
iii) informal visits to communities and households in each of the subproject cities by the EIA 
institute. Those affected by economic displacement were consulted throughout the process 
of social and poverty impact surveys, using a variety of public consultation techniques 
including questionnaire surveys, community meetings, focus group discussions, key 
informant interviews and household visits that were carried out by the PPTA consultants. 

298. Environmental information on the project is and will be disclosed as follows: 

(i) The domestic EIA report of each subproject is available for review in the 
project city EPBs; 

(ii) This English IEE will be available for review at www.adb.org; 

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

(iv) All environmental safeguards (EMP) monitoring reports will be available at 
www.adb.org during the implementation of the project. 

B. PRC and ADB Requirements for Public Consultation 

299. PRC Requirements. Relevant provisions in the PRC “Environmental Protection Law 
(2003)” and the “Regulations on the Administration of Construction Project Environmental 
Protection (No. 253 Order of the State Council)” require that an EIA study for a construction 
project shall solicit opinions from affected residents, as well as other organizations and 
stakeholders concerned. However, the requirements for public consultation are different 
from various sectors and projects. For an environmental Category A project (such as a 
district heating supply project with an HSP construction), two rounds of public consultations 
are required, while for a Category B project (such as a project with only pipeline network 
and HESs), only a simplified tabular EIA is required without requirement for any public 
consultation. 

300. ADB Requirements. In order to make key documents widely available to the 
general public, ADB’s SPS requires submission of finalized EIA for Category A projects, and 
the final IEE for Category B projects to ADB for posting on ADB website. ADB SPS requires 
that borrowers take a proactive disclosure approach and provide relevant information from 
environmental assessment documentation directly to affected peoples and stakeholders. 
The SPS also requires that the borrower carry out meaningful consultation with affected 
people and other concerned stakeholders, including civil society, and facilitate their 
informed participation. Meaningful consultation goes beyond information disclosure. It 
involves two-way communication between the borrower and the affected communities and 
stakeholders, and active participation of affected communities and stakeholders in project 
design and implementation. For environment category A projects, such consultations will 
necessarily include consultations at the early stage of EIA field work and when the draft EIA 
report is available during project preparation, and before project appraisal by ADB. 

C. Public Consultations during Project Preparation 

301. Two rounds of public consultations for the three subprojects with ADB financed 
HSPs (Harbin Taiping, Tongjiang and Raohe) were conducted during the domestic EIA 

http://www.adb.org/�
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process. For the remaining six subprojects without HSPs, there is no requirement for public 
consultations according to the PRC EIA regulations. To comply with the requirements of 
ADB’s SPS, supplementary public consultations were carried out during the PPTA by the 
IAs together with the project city EPBs. The information is included in Table 7-3. 

(1) First Round of Public Consultations for the Three Subprojects with 
HSPs 

302. Web information disclosure. The bulletins for public consultation for the three 
subprojects with HSPs were published on the websites of each local government: Harbin 
Taiping on http://www.hrbhbj.gov.cn/, Tongjiang on http://www.tongjiang.gov.cn/, and 
Raohe on http://www.hlraohe.gov.cn/, respectively, 10-15 days before the public 
consultation activities. The bulletins briefly introduced the purpose, scope, location, content, 
construction methods and implementation period of each subproject, as well as anticipated 
environmental impacts and suggested mitigation measures. 

303. The first round of public consultations for the three subproject with HSPs were 
conducted through questionnaire survey by the EIA institutes after the start of the domestic 
EIA studies. The dates for the questionnaire surveys for each subproject are listed in Table 
7-1. The first round public consultations provided opportunity for the public and stakeholders 
to understand the subprojects including the scope and construction methods of each 
subproject as well as benefits and potential environmental impacts. In addition, the public 
was able to express their views, concerns, and suggestions.  

304. First round of public consultation for Harbin Taiping Subproject. Government 
representatives and local residents participated in the first round of public consultations on 
10 July 2011. The public and stakeholders had a chance to express their opinions, 
concerns and suggestions regarding the subproject. The questionnaire focused on the 
public attitudes toward the district heating source construction, pipeline route and site 
selections of HESs as well as impacts during both construction and operation, and the 
proposed mitigation measures. The multiple choice questionnaires were distributed to a 
random sample of 80 potentially affected persons from Harbin Daowai District. 99% of the 
questionnaires were returned. As the results in Table 7-1 show, 90% of the respondents 
expressed support to the subproject while the remaining 10% were indifferent; 
Approximately 78% of the respondents believed that the subproject will improve local air 
quality and 96% believed the subproject will improve the residents’ living conditions in 
winter. As the results in the table indicate, for environmental issues that occur during 
construction period, 31% of respondents were concerned about noise, dust and solid waste 
disposal, while 74% of the respondents were concerned about the soil erosion. For 
environmental issues that occur during operation period, 79% were concerned about the 
impact of flue gas emission on air quality while 10% believed the major impact during 
operation is noise. 

305. First round of public consultation for Tongjiang Subproject: Government 
representatives and local residents participated in the first round of public consultations on 
12 November 2010. The multiple choice questionnaires were distributed to a random 
sample of 50 potentially affected persons from Tongjiang City. 100% of the questionnaires 
were collected. As the results in Table 7-1 show, 100% of the respondents expressed 
supports of the subproject. 82% of respondents believed that the subproject will improve the 
local economy; 56% think the subproject will provide more job opportunities and 34% 
persons expected an increase in local tax. As the results show in the table, for 
environmental issues that occur during construction period, 26% of respondents were 
concerned about noise, 68% were concerned about dust pollution; and 12% of the 
respondents were concerned about the soil erosion. For environmental issues that occur 
during operation period, 56% were concerned about the impact of flue gas emission; 56% 

http://www.hrbhbj.gov.cn/�
http://www.tongjiang.gov.cn/�
http://www.hlraohe.gov.cn/�
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were concerned about the wastewater discharge; 22% were concerned about noise from 
the HSP and the HESs; and 12% were concerned about impact of solid waste on residential 
areas. However, 64% of the respondents believed the mitigation measures will be effective, 
while 36% were uncertain about the mitigation measures. 

306. First round of public consultation for Raohe subproject: Because Raohe is a 
small county town, only 30 participants were invited for the questionnaire survey with a 
100% response rate. The survey results are also shown in Table 7-1.   

Table 7-1: Summary of First Round Public Consultation for the Three Subprojects 
with HSPs 

Consultation Approach-Questionnaire Survey 

Item Harbin Taiping Tongjiang Raohe 

Data 10th July 2011 12th Nov. 2010 Sep.2011 

Questionnaires distributed  80 50 30 

Questionnaires responded 79 50 30 

Effective 71% 63% 87% 

Ineffective 0 0 0 

Uncertain 29% 37% 13% 

Benefit from the project    

Improve local air quality 78% 91% 83% 

Improve residents’ living standard 96% 95% 87% 

Improve local economy 20% 82% 57% 

Provide more Job 10% 56% 20% 

Major impact during construction 
  

 

Noise 31%14 26%  70% 

Air pollution 0 68% 47% 

Soil erosion 74% 12% 10% 

Major impact during operation 
  

 

Air pollution 79% 56% 60% 

wastewater 0 0 0 

Noise 10% 22% 23% 

Solid waste 0 12% 17% 

Attitude of respondents    

Support the project 90% 100% 100% 

Against the project  0 0 0 

No opinion 10% 0 0 
Source: Environmental impact assessment reports. 

 

 

                                                           
14 Together with dust and solid wastes disposal. 
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(2) Second Round of Public Consultation for the Three Subprojects with 
HSPs 

307. The second round of public consultations was made through questionnaire surveys 
in August and September 2011. The second round of public consultations offered an 
opportunity for the EIA institutes and the IAs to present the basic project-related issues, and 
to respond to the views, concerns, and suggestions raised by the stakeholders. The 
stakeholders who attended the consultations included potentially affected people, nearby 
residents and their representatives. The 30-80 questionnaires were distributed in the three 
subproject cities, with return rates between 98.5 to 100%. During the consultation, most 
people consulted complained about the poor quality of existing heating systems and local 
air quality, and they understood the benefits from the subprojects implementation; the 
respondents’ suggestions included: i) anti-noise barriers should be installed within 200 m of 
noise-sensitive areas during construction, noisy construction machinery shall be stopped 
during the night, construction containers shall be placed in the construction areas, and 
waste should be routinely collected for recycling or disposal in licensed landfill facilities. As 
a result, 90 to 100% of the respondents in the subproject areas support the subprojects, 
believing the subprojects will improve the residents’ living standard significantly, will save 
energy and will reduce air pollution. Most of the respondents are expecting to start the 
subprojects as soon as possible. The detailed results are in Table 7-2. 

Table 7-2: Summary of Second Round of Public Consultation for the Three 
Subprojects with HSPs 

Consultation Approach-Questionnaire Survey 

Item Harbin Taiping Tongjiang Raohe 

Questionnaires distributed  80 50 30 

Questionnaires responded 79 50 30 

Age group distribution    

<30 6% 20% 40% 

30-45 68% 56% 43% 

46-55 22% 14% 17% 

>55 4% 0% 0% 

Major impact during construction    

Noise 28% 26% 37% 

Air pollution 31% 68% 70% 

Soil erosion 74% 12% 7% 

Major impact during operation      

Air pollution 79% 56% 60% 

Wastewater 10% 56% 7% 

Noise 16% 22% 17% 

Solid waste 11% 12% 13% 

Attitude of respondents    

Support the project 90% 100% 100% 

Against the project 0% 0% 0% 

No opinion 10% 0% 0% 
Source: Environmental impact assessment reports. 
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(3) Supplemental Public Consultation for the Six Subprojects without HSPs 

308. The supplemental public consultation for the six subprojects without ADB financed 
HSPs (Jiamusi, Qitaihe, Jiagedaqi, Tangwanghe, Jidong and Xinqing) were conducted by 
the implementing agencies and the project city EPBs in October 2011. The results of the 
questionnaire surveys showed that 93% to 100% of the respondents support the 
subprojects, 0 to 7% were indifferent, and 0 to 1% had a negative attitude toward one 
subproject (Table 7-3).  

Table 7-3: Supplemental Public Consultation for the Six Subprojects without HSPs 
Consultation Approach-Questionnaire Survey 

Item Jiagedaqi Qitaihe Jiamusi Xinqing Jidong Tangwanghe 

Questionnaires distributed  30 50 70 30 30 30 

Questionnaires responded 30 50 70  30 30 30 

Age group distribution        

<30 0% 22% 4% 23% 40% 33% 

30-45 70% 52% 52% 33% 47% 57% 

46-55 30% 26% 27% 30% 13% 7% 

>55 0% 0% 17%  13% 0 3% 

Gender Ratio        

Male 57% 54% 61% 57% 60% 70% 

Female 43% 46%  39% 43% 40% 30% 

Occupation        

worker 37% 22% - 33% 40% 33% 

Cadre 30% 10% - 30% 33% 30% 

Teacher & Student 0% 12% - 13% 17% 23% 

Technician 6% 18% - 17% 10& 14% 

Freelance 10% 18% - 0% 0% 0% 

Unemployed 17% 20%   7% 0% 0% 

Major impact during 
construction  

 
  

  

Noise 66% 36% 57% 73% 83% 93% 

Air pollution 3% 44% 43% 60% 33% 57% 

Soil erosion 0%  32% 11% 17% 7% 0% 

Major impact during operation        

Air pollution 3% 32% 37% 3% 33% 57% 

wastewater 17% 26% 7% 17% 3% 10% 

Noise 66% 44% 84% 87% 83% 77% 

Solid waste 15% 50% 3% 0% 0% 0% 

Support the project 93% 96% 96% 100% 100% 100% 

Against the project 0% 0% 0% 0% 0% 0% 

No opinion 7% 4% 4 % 0% 0% 0% 
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D. Future Public Consultation Program 

309. A dialogue channel will be maintained with the affected public and stakeholders 
throughout project implementation by continued public consultation. Such dialogue will 
ensure that public concerns are understood and dealt with in a timely manner. A plan for 
future consultation during design, construction and operation has been developed, and is 
presented in the EMP. Future public consultation will be conducted via questionnaires 
surveys, household visits, workshops, and public hearing (consultation meeting) when they 
are complaints or unanticipated negative environmental impacts. 

310. The plan includes public consultation on (i) inspection and monitoring the impacts 
and mitigation measures during the construction and operation; (ii) evaluating the 
environmental and economic benefits and social impact; and (iii) consulting with the public 
after the project completion. The implementing agencies and the PMO will be responsible 
for organizing the public consultations. The contractors will be required to communicate and 
consult with the communities in the subprojects’ areas, especially those close to their 
construction sites. Eye-catching public notice boards shall be set at each construction site 
to proclaim the purpose of the construction, the duration of disturbance, the responsible 
entities on-site (contractor, CSCs, implementing agencies), and the project level GRM. 
Contact information of all GRM entry points (including community leaders, neighborhood 
organizations, local authorities, district EPBs, and contractors) and the Project Public 
Complaints Units (PPCU) will be disclosed on the construction site information boards. The 
cost for GRM will be included in the IAs’ operation budget. 

311. Prior to construction, the implementing agencies will inform the affected people of 
the planned project interventions and the likely disturbances through information disclosure 
in the local newspaper. The GRM entry points will be briefed, which will in turn ensure that 
information is disseminated to project affected areas. During construction, affected people 
will be consulted at least once a year through formal questionnaire surveys and a public 
workshop. The surveys and the public workshop will be conducted by the implementing 
agencies supported by environment consultant. On-site environmental engineers of the 
construction contractors or construction supervision companies will conduct informal 
interviews with affected people on a regular basis. Public consultation will focus on 
complaints about community disturbances from construction activities, such as construction 
noise, dust, solid waste and wastewater, as well as public concerns about soil erosion, air 
pollution and water pollution. 
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VIII. GRIEVANCE REDRESS MECHANISM 

312. Residents and/or organizations affected by the project activities were encouraged to 
participate in the preparation of the domestic EIAs, the IEE and the EMP. However, 
environmental issues and concerns usually develop during both construction and operation 
periods. Project-level GRMs in the nine project cities/towns have been developed in order to 
solve problems effectively, as well as guaranteeing that the project will be implemented 
smoothly and successfully. Grievances and complaints of potentially affected people and 
organizations will be recorded, addressed and solved completely and quickly through the 
mechanism.  

A. Current Practice 

313. Currently, when residents or organizations are negatively affected by project 
activities, such as noise, dust or safety issues caused by construction activities, they may 
complain to the contractors and implementing agencies by themselves or through their 
community committees, or complain directly to local EPBs before they finally appeal to the 
court. In the case of issues occurring during the construction period, they can complain to 
the contractors first if the construction is the source of the problem. If the contractors' 
responses cannot resolve the issues or if the contractors do not respond to the issues, they 
may contact municipal EPBs or the district/county EPBs, who will record the complaints and 
then visit the sites to investigate and obtain the contractors’ side of the story. Sometimes, 
the two sides might contradict, each defending its own argument. In such cases, the local 
EPBs will need to consult with the contractor or the environmental supervision engineer to 
acquire relevant project information and collect data. This kind of fact-finding or site 
investigation is usually time-consuming, thus delaying the mediation process. The major 
weaknesses of the current system are: (i) the lack of a specialized unit to address 
grievances on a project level; and (ii) no specific timeframe for the GRM.   

B. Proposed Grievance Redress Mechanism for the Project 

314. In consultation with Heilongjiang Provincial DRC and the implementing agencies, it 
was agreed that each implementing agency will, under the supervision of its local EPB, 
establish a Project Public Complaints Unit (PPCU) in each implementing agency. The 
PPCU will be coordinated by at least two staff agreed by the PMO. The contact persons for 
the different GRM entry points (residential community leaders, neighborhood organizations, 
local authorities, district EPBs, and contractors) will be defined prior to construction. 
Organizational charts of the GRM, including the contact persons of the entry points and the 
PPCU, will be disclosed at every construction site. Phone numbers, addresses, and email 
addresses of all access points and the PPCUs will be disclosed to the public through the 
project cities’ website and on information boards at each construction site. The project will 
provide training to the members of the PPCUs and the contact persons of the GRM entry 
points to ensure that responsibilities and procedures are clear. The concept of the proposed 
GRM is shown in Figure 8-1. 

C. Types of Grievances Expected and Eligibility Assessment 

315. Public grievances addressed by the GRM will most likely relate to environmental 
issues encountered during the construction phase, as comprehensive consultations with 
potentially affected people conducted during project preparation confirmed their basic 
support of the project. Grievances may include damage to public roads due to pipeline 
construction; vehicle operation and transportation of heavy equipment (such as boilers) and 
materials; dust emissions and construction noise; soil erosion and haphazard disposal of 
waste materials in inappropriate places; safety measures for the protection of the general 
public and construction workers. Construction-related grievances can be numerous, and 
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managing them is the contractor’s responsibility under its contract with the IAs.  

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

D. GRM Steps and Timeframe  

317. Procedures and timeframes for the grievance redress process are described as 
follows (Figure 8-1):  

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

(ii) Step 2: If no solution can be found, the affected person can submit an oral or 
written complaint to the PPCU or through GRM access points (community 
leaders, neighborhood organizations, district EPBs and city EPB). For an oral 
complaint, the PPCU must properly make written records, assess the 
eligibility of the complaint, identify a solution, give a clear reply within five (5) 
working days, and timely convey to the complainant and to the implementing 
agencies, or contractors the suggested solution. The contractors, during 
construction, and the implementing agencies, during operation, should 
implement the redress solution and convey the outcome to the PPCU within 
seven (7) working days; 

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

(iv) Step 4: If the multi-stakeholder hearing process is not successful, the 
PPCUs, through the IA, will inform the PMO and provincial EPB accordingly. 
The PMO with the consultation from the EPB and ADB can then provide 
alternative approaches to resolve the issues.  
 

318. The PPCUs as well as the local EPBs will accept the complaints and grievances 
lodged by the affected persons free of charge. Any costs incurred should be covered by the 
contingency of the project. Throughout the duration of project implementation and the first 3 
years of operation, these grievance redress procedures remain valid so that any affected 
person may deal with relevant issues. 
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Figure 8-1: Proposed GRM 

 
Note: AP = affected person, EPB = environmental protection bureau, IA = implementation agency, LIEC = loan 
implementation environmental consultant; OPFs = Operator of project facilities (during operation), PMO = 
provincial project management office 
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IX. ENVIRONMENTAL MANAGEMENT PLAN 

A. Objectives 

319. The objectives of the EMP are to ensure implementation of identified mitigation and 
management measures to avoid, reduce, mitigate, and compensate for anticipated adverse 
environment impacts, while complying to ADB’s Safeguard Policy Statement (SPS, June 
2009) and the PRC’s environmental laws, standards and regulations. Organizational 
responsibilities and budgets are clearly identified for execution, monitoring and reporting. 
The detailed EMP is presented in Appendix 1. 

B. Potential Impacts and Mitigation Measures 

320. The potential impacts of the project during project implementation have been  
identified and mitigation measures will be implemented during the project construction and 
operation. The effectiveness of mitigation measures will be evaluated through 
environmental inspections and monitoring.  Detailed mitigation measures are presented in 
Table A1.1 of Appendix 1. 

C. Environment Monitoring Plan 

321. A plan for environmental safeguards monitoring (EMP monitoring) has been 
developed which is included in Table A1.2 of Appendix 1. 

322. The Environmental Management Unit (EMU) under the implementing agencies will 
be responsible for conducting environmental safeguards monitoring (EMP monitoring) 
through hiring environmental monitoring contractors. The environmental officer in the PMO 
will be responsible for supervising EMUs and the contractors. The IAs are responsible for 
ensuring that environmental mitigation measures in the EMP to be properly implemented. 
HPG, through the PMO, holds final responsibility to ensure the IAs to properly implement 
the EMP.   

D. Reporting Requirements 

323. The IAs supported by the CSCs will submit the monthly environment monitoring 
report to the PMO. The PMO supported by loan implementation environment consultants 
under the loan supervision will prepare and submit environment safeguards monitoring 
(EMP monitoring) reports to ADB semiannually during construction and annually during 
operation 

324. Within 2 months after project completion, environmental acceptance monitoring and 
audit report of project completions shall be (i) prepared by the local EMSs; (ii) reviewed for 
approval by the local EPBs, and (iii) reported to the PMO by the local EPBs. The 
environmental acceptance monitoring and audit report shall be sent to ADB for the 
information purpose.  

325. The environmental reporting requirements are summarized in the Table 9-1. 

Table 9-1: Reporting Requirements 

Report Prepared by Submitted to Frequency  

A. Construction Phase 

Monthly environment 
monitoring report 

IAs supported by 
Contractors, CSCs PMO Monthly 
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Report Prepared by Submitted to Frequency  

Semiannual environment 
safeguards (EMP) monitoring 

report 

PMO, Loan 
implementation 

environment consultants 
ADB Semiannually 

Environmental acceptance 
monitoring and audit report Local EMSs Local EPBs, 

PMO (ADB) 
Within two month after 

project completion 

B. Operation Phase (first year of operation) 

Environment safeguards 
(EMP) monitoring report 

PMO, Loan 
implementation 

environment consultants 
ADB Annually  

ADB = Asian Development Bank, CSC = construction supervision company, EMS = environment monitoring 
station, EPB = environment protection bureau, IA = implementing agency, PMO = project management office.  
Source: Domestic environment impact assessment.  

E. Implementation Arrangements 

326. Heilongjiang Provincial Government (HPG) is the executing agency for the project. A 
project leading group has been established and is responsible for directing the project and 
providing policy guidance during project implementation. The PMO has been set up under 
the project leading group and is responsible for coordinating the implementation of project 
activities on behalf of the HPG.  

327. The PMO is overall responsible for implementing EMP. The PMO will nominate a 
qualified environment officer to undertake effective environmental management activities 
specified in the EMP.  

328. Implementing Agencies (IAs) will form an environmental management unit (EMU), 
which consists of a leader and an appropriate number of staff to coordinate environmental 
issues. The EMU will be supported by the appointed environment consultant and 
supervised by the provincial EPB and the municipal EPBs. 

329. Environmental engineers of construction supervision companies (CSCs) contracted 
by each IA will be responsible for the daily inspection, monitoring, and evaluation of 
mitigation measures. Environmental monitoring contractors are responsible for conducting 
environmental safeguards (EMP) monitoring specified in the EMP supported by the CSC. 
Environment Monitoring Station (EMS) of each project city, which normally does compliance 
monitoring for the PRC’s environmental standards and regulations, may be hired as 
environmental monitoring contractors. 

330. Loan implementation environmental consultants are responsible for preparing 
semiannual/annual environmental safeguards (EMP) monitoring reports and submitting to 
the PMO and ADB. Environmental monitoring consultants for loan implementation are also 
responsible for providing appropriate trainings and other tasks required by the PMO.  

331. ADB is responsible for monitoring and supervising the overall environmental 
performance of the project. ADB will also disclose the project monitoring reports on its 
website. ADB will review the semiannual environment safeguards (EMP) monitoring reports 
submitted by the PMO, and conduct due diligence on environment issues during the project 
review missions.  

332. If the borrower fails to comply with legal agreements on safeguard requirements, 
including those described in the EIA and the EMP, ADB will seek corrective measures and 
work with the EA and the PMO to ensure compliance.  
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F. EMP Performance Indicators 

333. EMP performance indicators (Table 9-2) have been developed to assess the 
implementation of the EMP. These indicators will be responsive to changes in project 
design, such as a major change in pipeline routes, boilers and their auxiliary facilities, or in 
technology, unforeseen events, and monitoring results. 

Table 9-2: EMP Performance Indicators 
No. Description Indicators Measurement 

1. Staffing 

(i) Qualified environment officer is assigned in the PMO by 
project inception stage 

Yes or no or 
not yet due 

(ii) Environment monitoring consultants are hired by the PMO 
by project inception stage 

Yes or no or 
not yet due 

(iii) Environment management unit is established with 
appropriate number of staffs in each IA by project inception 
stage 

Yes or no or 
not yet due 

2. Budgeting 

(i) Environment mitigation cost during construction is timely 
allocated 

Yes or no or 
not yet due 

(ii) Environment monitoring cost is timely allocated Yes or no or 
not yet due 

(iii) Budget for capacity building is timely allocated Yes or no or 
not yet due 

3. Monitoring 

(i) Environmental safeguards (EMP) monitoring during 
construction period is regularly conducted by environmental 
monitoring contractors supported by construction supervision 
company 

Yes or no or 
not yet due 

(ii) Environmental safeguards (EMP) monitoring during 
operation  period is regularly conducted by environmental 
monitoring contractors 

Yes or no or 
not yet due 

4. Supervision 

(i) The PMO supervises environmental safeguards (EMP) 
monitoring  

Yes or no or 
not yet due 

(ii) ADB mission accompanied, with the loan implementation 
environment consultants,  conducts due diligence on 
implementation of EMP at least once a year during the project 
implementation period 

Yes or no or 
not yet due 

5. Reporting 

(i) Monthly environment monitoring reports prepared by IAs and 
submitted to PMO  

Yes or no or 
not yet due 

(ii) Semiannual environment safeguards (EMP) monitoring 
reports prepared by the PMO and the loan implementation 
environment consultants are submitted to ADB 

Yes or no or 
not yet due 

6. Capacity 
building 

(i) Training on ADB safeguard policy is provided at least once a 
year during the project implementation period 

Yes or no or 
not yet due 

(ii) Training on grievance redress mechanism is provided at 
least once during the project implementation period 

Yes or no or 
not yet due 

(iii) Training on EMP is provided at least once a year during the 
project implementation period 

Yes or no or 
not yet due 

(iv) Conference on cleaner district heating system is organized 
at least two times during the project implementation period 

Yes or no or 
not yet due 
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No. Description Indicators Measurement 

7. 
Grievance 
Redress 
Mechanism 

(i) Project public complaints unit (PPCU) is established in each 
IA before construction 

Yes or no or 
not yet due 

(ii) Contact person of PPCU is assigned and disclosed to the 
public before construction 

Yes or no or 
not yet due 

(iii) Complaints are recorded and processed within the set 
timeline 

Yes or no or 
not yet due 

ADB = Asian Development Bank, EMP = environment management plan, EMS = environment 
monitoring system, IA = implementing agency, PMO = project management office,  

Source: Local environment impact assessment and project preparatory technical assistance.  
 

G. Mechanisms for Feedback and Adjustment 

334. Based on environmental safeguards monitoring (EMP monitoring) results, HPG, the 
PMO, the IAs, and ADB with assistance from the loan implementation environmental 
consultants will decide whether (i) further mitigation measures are required as corrective 
actions, or (ii) any improvement is required for environmental management practices. 

335. The effectiveness of mitigation measures and monitoring plans will be evaluated 
through a feedback reporting system. The PMO, with assistance from the loan 
implementation environmental consultants, will assess the results of environmental 
monitoring and then, propose any changes to the mitigation plan.  If necessary, adjustments 
can be proposed to the EMP. However, any major adjustments will be subject to ADB 
review and approval. 

336. If substantial deviation from the EMP is observed or any changes are made to the 
project that may cause substantial adverse environmental impacts or significant increase in 
the number of affected people, then the PMO should consult with the provincial EPB, the 
local EPBs and ADB immediately and form an environmental assessment team to conduct 
additional environmental assessment andfurther public consultation, if necessary. Revised 
EIA reports, including a revised EMP, should be submitted to the environmental authorities 
for approval and, finally, reported to ADB. The revised EMP will be passed to the 
contractor(s) and the implementing agencies for implementation. The mechanism for 
feedback and adjustment of the EMP is shown in Figure 9-1. 
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Figure 9-1: Mechanism for Feedback and Adjustment of EMP 
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X. RISKS AND ASSURANCES 

A. Risks 

337. Lack of capacity. Due to a lack of familiarity with the requirements of ADB’s 
Safeguard Policy Statement (2009), weak institutional capacities of the project management 
office (PMO) and implementing agencies in their environmental management is a project 
risk.  

338. Delay in the project implementation. Urbanization growth results in increasing 
heating demands in the subproject cities. The IAs have expressed strong desires to 
implement the project as soon as possible. However, there are still many important 
milestones before the project can be implemented such as ADB management approval, 
loan negotiation and procurement of equipment and civil works. In addition, long and cold 
winter season will shorten feasible days for construction. Potential delay of implementing 
the project is one of the risks. 

339. Environmental safeguards monitoring (EMP monitoring) reporting. Semi-annual 
and annual environmental monitoring reports during construction and operation accordingly 
are required to be prepared and submitted to ADB. These reports will be made available to 
the public via ADB’s website. There is a risk that timely environmental monitoring data are 
not collected due to unexpected break-down of monitoring equipment.  

340. Closure of small boiler. It’s estimated that 470 small coal-fired small boilers will be 
decommissioned after the completion of the project. There is a risk that some workers could 
lose their jobs, which could result in a negative social impact. 

341. Retention of single-family heating stove. As the end-users can choose whether 
they will switch to district heating or not, some may retain single-family heating stoves. In 
such case, the project benefits would reduce. Awareness campaigns and information 
distribution activities will be performed in order to encourage the end-users to choose 
district heating.  

B. Assurances 

342. The HPG will ensure and cause the implementing agencies to comply with (i) all 
applicable laws and regulations of the PRC relating to environment, health and safety; (ii) the 
environmental safeguards; and (iii) all measures and requirements set forth in the EIA, the 
EMP, and any corrective or preventive actions that would be reflected in environmental 
safeguards (EMP monitoring) reports.  

343. The HPG will make available and cause the implementing agencies to make 
available the necessary budgetary and human resources to fully implement the EMP. The 
PMO and implementing agencies will hire (i) loan implementation environmental 
consultants, and (ii) environmental monitoring contractors to monitor the environmental 
impact of all subprojects specified in the EMP. Also, environmental monitoring training will 
be provided by the loan implementation environmental consultants and/or ADB during the 
loan review mission, as necessary. The PMO and IAs will allocate  a portion of the ADB 
loan to fund training to strengthen capacities of the PMO and IAs. 

344. The HPG will ensure and cause the IAs to ensure that all bidding documents and 
contracts for works contain provisions that require contractors to: 
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(i) comply with the measures relevant to the contractor set forth in the EIA, 
EMP, and any corrective or preventative actions that would be reflected in 
environmental safeguards monitoring (EMP monitoring) reports; 

(ii) make available a budget for all, such as environmental and social measures; 
and 

(iii) provide the PMO, through the IAs, with a written notice of any unanticipated 
environmental, resettlement or indigenous peoples risks or impacts that arise 
during construction, implementation or operation of the project that were not 
considered in the EIA and EMP.  

345. The HPG will ensure and cause the implementing agencies to ensure that all land 
and all rights-of-way required for the project are made available to the works contractor in 
accordance with the schedule agreed under the related works contract. The HPG has 
requested ADB to make the retroactive financing mechanism available to the project so 
some subprojects can start their construction activities in 2012.. 

346. The PMO and IAs will allocate  a portion of the ADB loan to fund environmental 
safeguards monitoring (EMP monitoring) programs during the project implementation. Loan 
implementation environmental consultants will be recruited as a part of the consulting 
service contract during the project implementation. These will ensure that timely 
environmental safeguards monitoring (EMP monitoring) data are collected according to the 
EMP and the semiannual and annual environmental monitoring reports during construction 
and operation accordingly are prepared and submitted to ADB.  

347. The HPG will ensure that the IAs complete the closure of 470 small coal-fired heat 
boilers identified for closure under the project by 2017. The demolition of boilers will be 
carried out in accordance with all applicable PRC environmental and safety standards and 
set mitigation measures in the EMP. The HPG will cause the IAs to ensure that  

(i) 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 
project labor retrenchment and reemployment plan, so that they will be at 
least as well off as they would have been in the absence of the project;  

(ii) casual workers are reemployed where possible;  
(iii) employment training is arranged for the remaining unemployed seasonal 

workers;  
(iv) adequate staff, resources and budget are committed for monitoring and 

supervision of the labor retrenchment plan; and  
(v) implementation of the labor retrenchment plan is reported to the HPG and 

ADB through semiannual progress reports, and project completion reports. 

348. The HPG and the IAs will organize awareness campaigns and information 
dissemination programs so that the end-users of the project will be well informed on the 
benefits of district heating and negative impacts caused by the use of old and inefficient 
coal fired single-family stoves and will switch to district heating systems by abolishing single 
family stoves.    
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XI. CONCLUSIONS 

349. The proposed project will create positive environmental benefits by upgrading and 
expanding energy-efficient centralized heating systems, being away from heating supply of 
inefficient small heat-only boilers and household stoves. The project will save 757,599 tons 
of raw coal per year, which results in an annual reduction of (i) 1 million tons of carbon 
dioxide, (ii) 4,500 tons of sulfur dioxide, (iii) 1,961 tons of nitrogen oxide, (iv) 22,819 tons of 
particulate matters, and (v) 231,068 tons of ash.   

350. The proposed project (i) selected an appropriate technology to reduce the emission 
of pollutants, (ii) identified negative environment impacts and appropriately established 
mitigation measures, (iii) established an effective grievance redress mechanism, (iv) 
received public support from the majority, especially from women, (v) prepared an 
appropriate and implementable environmental management plan, and (vi) duly assessed 
the capacity of the executing agency and the implementing agencies to implement the EMP, 
and, (vii) prepared a component to strengthen their capacity.    

351. Any adverse environmental impacts associated with the project will be prevented, 
reduced, minimized, or otherwise compensated. The EMP including (i) environmental 
management and supervision organizations, (ii) environmental monitoring, (iii) institutional 
strengthening and personnel training, has been established to ensure the environmental 
performance of the project. With implementation of the mitigation measures defined in the 
IEE, the adverse impacts will be reduced to acceptable levels.  

352. Based on the detailed assessment, the project has been categorized “B” as the (i) 
project construction and operation phase will not result in significant potential adverse 
environment impacts that are widespread, irreversible, diverse, or unprecedented, (ii) 
adverse environmental impacts which have been identified are localized and short term, 
and (iii) impacts can be adequately mitigated through funding appropriate mitigation 
measures as outlined in the subproject domestic environment impact assessments and the 
IEE.   
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ENVIRONMENTAL MANAGEMENT PLAN 
 

A. Objectives 

1. The objective of the Environmental Management Plan (EMP) is to ensure 
implementation of identified mitigation and management measures to avoid, reduce, 
mitigate, and compensate for anticipated adverse environment impacts, while complying 
with  ADB’s Safeguard Policy Statement (SPS, June 2009) and PRC’s environmental laws, 
standards and regulations. Organizational responsibilities and budgets are clearly identified 
for execution, monitoring and reporting. The detailed EMP is presented in Table A1.1.  

B. Potential Impacts and Mitigation Measures 

2. The potential impacts of the project during project implementation as identified by 
the domestic EIAs and the Initial Environmental Examination (IEE) and corresponding 
mitigation measures are summarized in Table A1.1. The mitigation measures will be 
incorporated in detailed design, bidding documents, construction contracts and operational 
management manuals, will be implemented by design institutes, contractors and 
implementing agencies (IAs), and supported by loan implementation environmental 
consultants , project management office (PMO), and local environment protection bureau 
(EPBs) of the nine project cities and towns. The effectiveness of mitigation measures will be 
evaluated through environmental inspections and monitoring results. 

C. Environment Monitoring Plan 

3. Environment safeguards monitoring (EMP monitoring) plan  is presented in Table 
A1.2.   

4. Wastewater and ambient air will be monitored by the environmental monitoring 
contractors, supported by  construction supervision companies (CSCs) during construction. 
Emissions will be monitored by the environmental monitoring contractors hired by the 
implementing agencies during operation. Environmental Management Unit (EMU) under the 
implementing agencies shall be responsible for their environmental safeguards monitoring 
(EMP monitoring) during the project implementation. The environmental officer in the PMO  
shall be responsible for supervising the IAs and EMUs to ensure (i) environmental 
safeguards monitoring (EMP monitoring) to be properly conducted and (ii) environmental 
mitigation measures in the EMP to be adequately implemented. At the start of the project 
implementation, the PMO, IAs, loan implementation environment consultants, and ADB will 
prepare more detailed environmental safeguards monitoring (EMP monitoring) programs to 
be implemented during construction and operation, if necessary.  
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Table A1.1: Environment and Social Impacts and Mitigation Measures 

Item Potential Impacts 
and Issues Mitigation Measures and/or Safeguards 

Responsibility 
 

Implemented by           Supervised by 

Source of 
Funds 

A. Construction Phase 

Soil  Soil erosion due to 
construction activities 
 

(i) Minimize active open excavation areas during pipeline 
trenching activities and some foundation works, and use 
appropriate compaction techniques for those constructions 

(ii) Construct intercepting ditches and drains to prevent runoff 
entering construction sites, and divert runoff from sites to 
existing drainage 

(iii) Limit construction and material handling during periods of rains 
and high winds 

(iv) Stabilize all earthwork disturbance areas within maximum 14 
days after earthworks have ceased at the sites 

(v) Plant grass in the heating plants to protect ground, especially 
on sandy soil areas  

(vi) Properly slope or re-vegetate disturbed surfaces, such as 
compacted pipeline trenches 

(vii) Appropriately set up temporary construction camps and 
storage areas to minimize land area required and impact on 
soil erosion 

Contractors, 
CSCs 

IAs, Local EPB, 
PMO 

Included in 
construction 
contract 

Soil contamination (i) Properly store petroleum products, hazardous materials and 
wastes on impermeable surfaces in secured and covered 
areas, and use the best management practice to avoid soil 
contamination 

(ii) Remove all construction wastes from the site to approved spoil 
disposal sites 

(iii) Provide spill cleanup measures and equipment at the 
construction site and require contractors to conduct training in 
emergency spill response procedures 

Contractors, 
CSCs 

IAs, Local EPB, 
PMO,LIECs 

Included in 
construction 
contract 

Wastewater  Surface and 
groundwater  
contamination from 
construction wastewater, 
and domestic water 

(i) All areas where construction equipment is being washed will 
be equipped with water collection basins and sediment traps 

(ii) Septic treatment and disposal systems will be installed at 
construction camps along with proper maintenance protocols 

(iii) For areas with oily wastewater discharges, oil-water separators 
will be installed before the sedimentation basin 

Contractors, 
CSCs 

IAs, Local EPB, 
PMO, LIECs 

Included in 
construction 
contract 
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Item Potential Impacts 
and Issues Mitigation Measures and/or Safeguards 

Responsibility 
 

Implemented by           Supervised by 

Source of 
Funds 

Noise Noise from construction, 
machinery operation, 
and transportation 
activities 

(i) Ensure that noise levels from equipment and machinery 
conform to the National standard, and properly maintain 
machinery to minimize noise 

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

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

(iv) To reduce noise at night, restrict the operation of machinery 
generating high levels of noise, such as piling, and movement 
of heavy vehicles along urban roads between 8 pm and 7 am 
the next day based on international best/common construction 
practice 

(v) Public notification of construction operations will incorporate 
noise considerations; information procedure of handling 
complaints through the Grievance Redress Mechanism will be 
disseminated 

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

(vii) If noise standards are exceeded, equipment and construction 
conditions shall be checked, and mitigation measures shall be 
implemented to rectify the situation 

Contractors, 
CSCs 

IAs, PMO, local 
EPBs, LIECs 

Included in 
construction 
contract 

Vibration  Vibration generating by 
compacting and rolling 

Prohibition of, pipeline trench compacting, pilling and road roller 
operation at night 

Contractors, 
CSCs 

IAs, PMO,  local 
EPBs, LIECs 

Included in 
construction 
contract 

Ambient Air Dust generating by 
construction activities 

(i) Spraying water on construction sites and material handling 
routes where fugitive dust is being generated 

(ii) Pay particular attention to dust suppression near sensitive 
receptors such as schools, hospitals, or residential areas 

(iii) Cover materials during truck transportation, in particular, the 
fine material, to avoid spillage or dust generation; 

(iv) Pay particular attention to dust suppression near sensitive 
receptors such as schools, hospitals, or residential areas 

Contractors, 
CSCs 

IAs, PMO, LIEC, 
local EPBs, 
LIECs 

Included in 
construction 
contract 



 

 

A
ppendix 1 

101 

Item Potential Impacts 
and Issues Mitigation Measures and/or Safeguards 

Responsibility 
 

Implemented by           Supervised by 

Source of 
Funds 

Air emission from 
vehicles and 
construction equipment 

(i) Store petroleum or other harmful materials in appropriate 
places and covering to minimize fugitive dust and emission 

(ii) Ensure vehicle emissions are in compliance with PRC 
standards of GB18352-2005, GB17691-2005, GB11340-2005, 
GB2847-2005, and GB18285-2005 

(iii) Maintain vehicles and construction machineries to a high 
standard to ensure efficient running and fuel-burning and 
compliance with the PRC emission standards 

Contractors, 
CSCs 

IAs, Local EPB, 
PMO, LIECs 

Included in 
construction 
contract 

Solid Waste 
 

Solid waste from 
construction activities 

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

(ii) Provide appropriate waste storage containers and reach 
agreement with local villages or residential communities for 
disposal of worker’s camp domestic waste through appropriate 
local facilities. These arrangements will be made prior to 
commencing construction 

(iii) Hire a contractor with proper credentials to remove all wastes 
from sites to approved waste disposal sites, according to 
appropriate domestic standards 

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

(v) Prohibit waste incineration 

Contractors, 
CSCs 

IAs, Local EPB, 
PMO, LIECs 

Included in 
construction 
contract 
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Item Potential Impacts 
and Issues Mitigation Measures and/or Safeguards 

Responsibility 
 

Implemented by           Supervised by 

Source of 
Funds 

Solid Waste 
 

Hazardous and Polluting 
Materials from 
construction activities 

(i) Prepare and implement the protocol for the handling and 
disposal of hazardous and pollution construction materials 
including a spill prevention and emergency plan  

(ii) Storage facilities for fuels, oil, and other hazardous materials 
shall be within secured areas on impermeable surfaces, and 
provided with bunds and cleanup installations 

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

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

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

Contractors, 
CSCs 

IAs, Local EPB, 
PMO, LIECs 

Included in 
construction 
contract 

Small boiler site (i) A month before demolishing the small boilers, a survey and 
investigation for the small boiler sites will be conducted by the 
IAs and the local EMSs under supervision of the local EPBs. 
The assessment will include contamination status of soil, 
groundwater, structures and surface water bodies if nearby. 
Base on the survey and investigation, if the environments are 
contaminated, the site restoration plan shall be developed 
taking into account the World Bank’s Group General EHS 
Guidelines on Construction and Decommissioning and follow 
up activities will be conducted by the IAs under the supervision 
of the local EPBs. 

(ii) Asbestos risk assessment will be conducted by the project city 
EPB under the supervision of Harbin Hazardous Wastes 
Disposal Center (HHWDC), which will be shared by the local 
EPBs, the PMO and ADB. 

Local EPB HHWDC, PMO, 
LIECs 

Included in 
construction 
contract 
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Item Potential Impacts 
and Issues Mitigation Measures and/or Safeguards 

Responsibility 
 

Implemented by           Supervised by 

Source of 
Funds 

Solid Waste 
 

In case of asbestos 
impact during 
demolishing small 
boilers houses 

(i) If unexpected asbestos and ACM is identified through the 
assessment, the removal, transport and disposal of asbestos 
and ACM will be carefully and professionally conducted. The 
associated costs will be included in the project.  

(ii) Identify, properly label and pack asbestos as well as 
demolishing debris contaminated with asbestos during 
demolishing small boilers, and transport them in specific 
closed vehicles to the secured landfill of HHWDC in Harbin in 
accordance with the World Bank’s EHS Guideline[2] 

(iii) Proper protective clothing and specific equipment shall be 
provided by HHWDC to its trained team and demolishing 
contractors’ workers involving demolishing and disposal of 
asbestos during deconstruction of the small boilers  

(iv) Train workers on the hazards, danger and procedures of 
working in areas contaminated with asbestos 

(v) A site contamination investigation will be undertaken in 
consultation with the local city EPB, and if necessary site 
specific plans taking into account the World Bank’s Group 
General EHS Guidelines on Construction and 
Decommissioning will be developed to address any site 
contamination. The plans will be reviewed by the local EPB 
and ADB. Contaminated spoil will be transported to suitable 
spoil disposal sites approved by the local EPB, and clean fill 
provided. The site will be rehabilitated to a level suitable for its 
proposed future use; the local EPB will approve the 
rehabilitation, and will require additional rehabilitation actions if 
necessary. 

Demolition 
Contractor, 
HHWDC 
 
 

IAs, Local EPB, 
PMO, LIECs 
 
 

In case of 
asbestos 
presence, the cost 
will be borne by 
small the boiler 
owner 

Non-hazardous solid 
waste generated by 
demolishing small 
boilers houses 
 

(i) Maximize reuse/recycling of deconstruction wastes generated 
during demolition (e.g. iron, bricks, windows, doors, steel bars 
etc.), sell them to local waste recycling stations) 

(ii) Dispose other demolition debris in municipal solid waste 
landfills or special construction and demolition debris landfills 
subject to approval by the municipal EPBs 

(iii) Throwing waste into the river will be strictly prohibited 

Demolition 
Contractors, 
CSCs 

IAs, Local EPB, 
PMO, LIECs 

Included in the 
proposed project 
budget, and the 
budget from small 
boiler owners[4] 
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Item Potential Impacts 
and Issues Mitigation Measures and/or Safeguards 

Responsibility 
 

Implemented by           Supervised by 

Source of 
Funds 

Flora and 
Fauna 

Protection of vegetation, 
re-vegetation of 
disturbed areas; planting 
and compensatory 
planting trees and grass 

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

(ii) Properly backfill, compact, and re-vegetate pipeline trenches 
after heating pipeline installation 

(iii) Protect existing trees and grassland during constructions; 
when a tree has to be removed or an area of grassland 
disturbed, replant trees and re-vegetate the area after 
construction 

(iv) Remove trees or shrubs only as a last resort if they impinge 
directly on permanent structures; and 

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

Contractors, 
CSCs 
 

IAs, Local EPB, 
PMO, LIECs 
 

Included in 
construction 
contract 

Community 
Disturbance 
and Safety 

Traffic congestion and 
accident, and 
interruption in public 
utilities 

(i) Require contractors to consider the impact on traffic in 
construction scheduling. A traffic control and operation plan will 
be prepared and it shall be approved by each local traffic 
management administration before construction. The plan shall 
include provisions for diverting or scheduling construction 
traffic to avoid morning and afternoon peak traffic hours, 
regulating traffic at road crossings, building interim roads, 
selecting transport routes to reduce disturbance to regular 
traffic, reinstating roads, and opening them to traffic as soon as 
the construction is completed. 

(ii) The plan shall also include coordination with other utility 
providers to ensure the construction activities will not interfere 
or interrupt with their services.   

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

(iv) Implement safety measures around the construction sites to 
protect the public, including warning signs to alert the public to 
potential safety hazards, and barriers to prevent public access 
to construction sites 

Contractors, 
CSCs 

IAs, Local EPB, 
PMO, LIECs 

Included in 
construction 
contracts 
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Item Potential Impacts 
and Issues Mitigation Measures and/or Safeguards 

Responsibility 
 

Implemented by           Supervised by 

Source of 
Funds 

Occupational 
health and 
safety 

Health damage and 
accidents during 
construction activities 

(i) Identify and minimize, so far as reasonably practicable, the 
causes of potential hazards to workers.  

(ii) Provide preventive and protective measures, including 
modification, substitution, or elimination of hazardous 
conditions.  

(iii) Provide appropriate personal protective equipment (PPE) to 
minimize risks, including ear protection, hard hats and safety 
boots. 

(iv) Provide adequate safety protection equipment including 
firefighting systems. 

(v) Provide adequate signage in risk areas. 
(vi) Provide procedures for limiting exposure to high noise or heat 

working environments in compliance with PRC noise standards 
for construction sites (GB12523-1990) and relevant 
international guidelines. 

(vii) Provide training for workers, and establish appropriate 
incentives to use and comply with health and safety 
procedures and utilize PPE.  

(viii) Provide training for workers on the storage, handling and 
disposal of hazardous wastes. 

(ix) Provide procedures for documenting and reporting 
occupational accidents, diseases, and incidents. 

(x) Provide emergency prevention, preparedness, and response 
arrangements 

(xi) Daily reminder on specific safety issues before operation  

Contractors, 
CSCs 

IAs, Local EPB, 
PMO, LIECs 

Included in 
construction 
contract 

Physical 
Cultural 
Resources 

  (i) Establish and conduct chance-find procedures for physical 
cultural resources 

(ii) Cultural heritage sites will be preserved where identified. 
Strictly in accordance with PRC regulations, no person shall 
destroy, damage, deface, conceal or otherwise interfere with 
the relic 

(iii) If a new site is unearthed, work should be stopped immediately 
and the IA and local cultural relic bureau promptly notified, and 
construction will resume only after a thorough investigation and 
with the permission of the appropriate authority. 

Contractors, 
CSCs 

IAs, Local EPB, 
PMO, LIECs 

In case of cultural 
relic discovered, 
the cost for 
compensation to 
contractor will be 
borne by specific 
fund for cultural 
relic protection 

Subtotal budget A (CNY in 10,000)  3,313 
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Item Potential Impacts 
and Issues Mitigation Measures and/or Safeguards 

Responsibility 
 

Implemented by           Supervised by 

Source of 
Funds 

B.  Operation Phase 

Air Quality Air pollution from heat 
source 

Proper operation and maintenance of desulfurization, denitrification, 
dust removal equipment and online monitoring instruments 

IAs PMO, Local 
EPBs, LIECs 

Included in IAs’ 
operation budget 

Dust from coal and ash 
handling 

(i) Water will be sprayed to suppress dust during transporting and 
unloading coal 

(ii) Water spraying of coal stockpiles will be optimized to minimize 
air flow through the stockpile; 

(iii) Coal stockpiles will be compacted as required to minimize air 
ingress and the potential for auto ignition and loss of volatiles; 

(iv) Enclosed trucks will be used for transportation of ash from 
heating plants to secondary user industry; 

(v) Water spraying on top layer of ash in the ash dykes will be 
conducted. 

IAs PMO, Local 
EPBs, LIECs 

Included in IAs’ 
operation budget 

Noise Noise from coal crusher, 
draft fan, air compressor 
and water feed pumps in 
heat source 

(i) Provide acoustic enclosures, barriers, or shields to reduce 
noise; 

(ii) Provide green belt all along the heating plants' boundary for 
further attenuation of noise; 

(iii) Implement restricted access, and provision of protective 
equipment such as earmuffs and earplugs for personnel 
working in high noise generating areas; 

(iv) Mufflers will be installed on vents of the boiler and air blowers 
and sound-proof shields will be installed on the power 
generators to mitigate the noise impact. 

Equipment 
supply and 
installation 
contractors, IAs  

Local EPB, 
PMO, LIECs 

Include in the 
equipment supply 
and installation 
contracts 

Noise from heat 
exchange stations 

Install sound-proof shield and double window Equipment 
supply and 
installation 
contractors, IAs  

PMO, Local 
EPBs, LIECs  

Include in the 
equipment supply 
and installation 
contracts 

Solid Wastes Fly ash and slag could 
affect soil and water 
quality if not properly 
managed 

(i) All fly-ash and slag will be stored on site and sold to the local 
construction industry as a raw building material and to be used 
as material for road construction.  

(ii) No permanent on site ash disposal will be allowed. 

IAs 
 

PMO, Local 
EPBs, LIECs 
 

Included in IAs’ 
operation budget 
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Item Potential Impacts 
and Issues Mitigation Measures and/or Safeguards 

Responsibility 
 

Implemented by           Supervised by 

Source of 
Funds 

Boiler decommissioning 
could affect soil, air and 
water quality if not 
managed properly. 

(i) All demolition wastes will be routinely collected by 
appropriately licensed waste management companies for 
reuse, recycling (e.g. equipment; steel, iron and other metals; 
salvageable wood and building materials; etc.) or final disposal 
in a licensed waste facility (e.g. for non-recyclable materials). 
Waste management will be undertaken in consultation with 
local authorities. 

(ii) No onsite landfills will be permitted at any demolition site. 
(iii) No burning of wastes will be permitted at any demolition site. 
(iv) A site contamination investigation will be undertaken in 

consultation with the local city EPB, and if necessary site 
specific plans will be developed to address any site 
contamination. Contaminated spoil will be transported to 
suitable spoil disposal sites approved by the local EPB, and 
clean fill provided. The site will be rehabilitated to a level 
suitable for its proposed future use; the local EPB will approve 
the rehabilitation, and will require additional rehabilitation 
actions if necessary.  

(v) Homeowners who choose to dispose their household stoves 
should be given access to the services of the waste 
management companies noted above. 

PMO PMO, Local 
EPBs 
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Item Potential Impacts 
and Issues Mitigation Measures and/or Safeguards 

Responsibility 
 

Implemented by           Supervised by 

Source of 
Funds 

Wastewater Water pollution and 
reuse in heat source 
plant 

(i) Wastewater will be treated to achieve maximum reuse and 
recycling; 

(ii) Leachate and drainage from the coal storage yard will be 
collected and drained into the storage pond for reuse in 
spraying the coal storage yard and treated to remove the 
particles before reuse; 

(iii) All HSPs’ sanitation facilities will discharge to septic systems 
and municipal sewer networks that meet relevant PRC 
standards; 

(iv) Runoffs from HSPs will be directed to sedimentation basins, 
and wastewater will be reused if possible, for dust 
suppression. Solid waste residue in the basins will be cleared 
as required and transported to local EPB approved landfills;  

(v) For areas with oily wastewater discharges, oil-water separators 
will be installed before discharging to the sedimentation 
basins; and 

(vi) Wastewater will be treated for removal of oil and grease and it 
will be re-used on-site for horticulture. 

(vii) Any oil and grease sludge skimmed out from the treatment 
process will be collected and handed over to recycler as per 
PRC standards. 

IAs 
 

PMO, Local 
EPBs, LIECs 
 

IA’s operation 
budget 

Wastewater from heat 
exchange stations 

(i) Regularly clean the sedimentation tank, dispose of 
accumulated sludge and sediments in the municipal landfill; 
and 

(ii) Conduct environmental monitoring for the backwash effluent 
based on the EMP before discharging into the sewer.  

IAs PMO, local 
EPBS, local 
EMCs, LIECs 

 

Backwash effluent from 
heat exchange stations 

Build an equalization and sedimentation tank in each HES for pH 
adjustment and sedimentation (SS≤400mg/L) before the backwash 
effluent is discharged into the municipal sewer; 

Equipment 
supply and 
installation 
contractors, IAs 

PMO, local 
EPBs, local 
EMCs, LIECs 

Include in the 
equipment supply 
and installation 
contracts 

Community 
Disturbance 
and Safety 

Occupational  and 
community health and 
safety 

(i) Conduct regular inspections of the district heating network, and 
repair defects promptly; and 

(ii) Comply with the PRC State Administration of Worker Safety 
Laws and Regulations.  

IAs PMO, Local 
EPBs, local 
LBs,  

IA’s operation 
budget 

Boiler 
Demolition 

Economic displacement Labor Retrenchment Plan (LRP) developed and implemented in 
accordance with PRC applicable laws 

IAs PMO, LIECs IA’s operation 
budget 
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Item Potential Impacts 
and Issues Mitigation Measures and/or Safeguards 

Responsibility 
 

Implemented by           Supervised by 

Source of 
Funds 

Associated heat 
source 

Compliance with 
approved EIAs and 
EMPs 

Review environmental monitoring and compliance reports of project’s 
associated facilities of the heating plants and transmission 
tunnel/pipeline, suggest corrective actions if necessary. 

IAs, PMO municipal EPBs IA’s operation 
budget 

Subtotal budget of B                                                                                2,465 

C.  Emissions Mitigation Technical Measures    
Ambient Air Pollutants emission from 

heating plants 
(i) Build high boiler stack to disperse and minimize the direct 

impact of emissions on adjacent areas; 
(ii) Use electrostatic precipitation (ESP) with a dust removal 

efficiency of at least 99%; 
(iii) Use desulfurization inside the circulated fluidized bed (CFB) 

boiler that is about 70% efficient; 
(iv) Use CFB with a total denitrification rate of about 60%, with 

which the emission concentration will be lower than 300 
mg/m3; and 

(v) Install an online automatic monitor on the smokestack of the 
HSPs to monitor SO2 and flue dust. 

Equipment 
supply and 
installation 
contractors, IAs 

PMO, Local 
EPB, local 
EMCs, LIECs 

Include in the 
equipment supply 
and installation 
contracts (not 
include 
construction costs 
for stacks, which 
will be included in 
construction 
contracts) 

Subtotal budget of C(CNY in 10,000)  3,924 

Grand total budget (A+B+C) (CNY in 10,000)  9,702 
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D. Environment Monitoring Plan 

5. Environment safeguards monitoring (EMP monitoring) plan  is presented in Table 
A1.2.   

6. Wastewater and ambient air will be monitored by the environmental monitoring 
contractors, supported by  construction supervision companies (CSCs) during construction. 
Emissions will be monitored by the environmental monitoring contractors hired by the 
implementing agencies during operation. Environmental Management Unit (EMU) under the 
implementing agencies shall be responsible for their environmental safeguards monitoring 
(EMP monitoring) during the project implementation. The environmental officer in the PMO  
shall be responsible for supervising the IAs and EMUs to ensure (i) environmental 
safeguards monitoring (EMP monitoring) to be  properly conducted and (ii) environmental 
mitigation measures in the EMP to be adequately  implemented. At the start of the project 
implementation, the PMO, IAs, loan implementation environment consultants, and ADB will 
prepare more detailed environmental safeguards monitoring (EMP monitoring) programs to 
be implemented during construction and operation, if necessary.  
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Table A1.2: Environmental Monitoring Plan 

Subject Parameter/Aspects Location Frequency Implemented 
by 

Supervised 
by Source of Fund 

A. Construction Phase 

Wastewater  
Inspection of oil or grease in 
collection basins and sediment 
traps 

Wastewater effluent 
sites near all 

construction sites. 
Quarterly  Local EMCs, 

CSCs, 
IAs, PMO, 

LIECs 
Included in EMP 

budget 

Ambient air  

Inspection of dust mitigation 
measures (water spraying, cover 
transport vehicles, etc); and 
Inspection of maintenance and 
condition of vehicles and 
construction equipment. 

All construction sites 
and nearby areas. Quarterly Local EMCs, 

CSCs 

IAs, PMO, 
LIECs, Local 

EPBs 

Included in EMP 
budget 

Noise  1 hour dB(A) 
Day and night 

Nearby construction 
sites Monthly Local EMCs, PMO, LIECs, 

Local EPBs 

Included in 
construction 

Contract 

Solid waste Inspection of waste management 
measures 

Construction wastes 
disposal sites. Weekly Contractors PMO, LIECs, 

Local EPBs 

Included in 
construction 

Contract 

B. Operation Phase  

Air emissions PM10, SO2, NO2, Flue dust Stack sampling of 
HSPs Monthly IAs Local EPBs, 

PMO, LIECs 
Included in EMP 

budget 

Dust from 
storages of coal 
and ash 

TSP 1m outside of the 
HSPs’ boundary Twice per heating season. Local EMCs PMO, LIECs  Included in EMP 

budget 

Wastewater from 
heat exchange 
stations 

Septic systems 
Wastewater systems, including 
oil-water separators 

HESs 
At start of operation 
and then monthly PMO PMO, LIECs  Included in EMP 

budget 

Heating network 
safety and 
reliability 

Conduct regular inspections of 
the district heating network and 
repair defects promptly. 

Heating pipeline 
network 

Once before heating 
season starts and monthly 

during heating season. 
IAs PMO, LIECs 

Included in 
workers’ salary 
and operation 

budgets 
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Subject Parameter/Aspects Location Frequency Implemented 
by 

Supervised 
by Source of Fund 

Noise from 
heating plant 

1 hour dB(A) 
Day and night 

1m outside of the 
HSPs’ boundary Twice per heating season. Local EMCs 

Local EPBs, 
IAs,  PMO, 

LIECs 

Included in EMP 
budget 

Noise from heat 
exchange 
station 

1 hour dB(A) 
Day and night 1m outside of the HESs 

Once per heating season, 
random select 10% of the 

HESs 
Local EMCs 

Local EPBs, 
IAs,  PMO, 

LIECs 

Included in EMP 
budget 
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7. Quality assurance (QA) and quality control (QC) for compliance monitoring. To 
ensure monitoring accuracy, the QA and QC procedures are established 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. 

8. Standard Monitoring Methods. The standard monitoring methods, detection limits, 
and the standard code for each of the monitoring parameters are shown in Table A1.3. The 
data and results of environmental inspection and monitoring activities will be used to 
assess: (i) the extent and severity of actual environmental impacts against the predicted 
impacts and baseline before the project implementation; (ii) performance or effectiveness of 
environmental mitigation measures or compliance with pertinent environmental rules and 
regulations; (iii) trends in impacts; (iv) overall effectiveness of  EMP implementation; and (v) 
the need for additional mitigation measures and corrective actions if non-compliance is 
observed. 

Table A1.3: Standard Monitoring Methods of Ambient Air, Noise and Water  

Media Monitoring Parameter Method (Standard No.) Detection 
Limit 

Standard 
Limit 

Air 

TSP (mg/m3) Gravimetric (GB/T15432-1995) 0.001 0.30 

PM10 (mg/m3) Gravimetric with specific sampler 
(HJ/T93-2003) 0.0002 0.15 

SO2 (mg/m3) Spectrophotometry (GB/T15262-
1994) 0.003 0.15 

NOx (mg/m3) Saltzman Method (GB/T15435-
1995) 0.002 0.12 

Noise Equivalent Continuous 
A Sound (Leq) 

Acoustimeter Method (GB12524-
90) 0.5 60 (day)/ 

50 (night) 

Surface 
water 

pH value Glass electrode method 
(GB6920-86) 0.02pH 6-9 

CODMn (mg/l) Permanganate index (GB11914-
89) 0.5 6 

Petroleum (mg/l) Infrared spectra photograph 
(GB/T16488-1996) 0.04 0.05 

SS (mg/l) Gravimetric method (GB11901-
89) 4 250 

Total coliforms (no./l) Membrane filter (GB/T575.12-
2006) 10 10,000 

COD = chemical oxygen demand, Leq = equivalent continuous noise level, mg/l = milligram per liter, 
mg/m3 = milligram per cubic meter, NOx = nitrogen oxide, pH = , PM10 = particulate matter up to 10 
micrometers, SO2 = sulfur dioxide, SS = suspended solid , TSP = total suspended particulate. 
a All the air parameters are Grade II ambient air standard (daily average). 
b Grade II standard. 
C All the water parameters are Grade III standard. 
Source: People’s Republic of China standards  
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E. Reporting Requirements 

9. The PMO, with the assistance from environmental consultants, will prepare and 
submit semi-annual environmental monitoring reports to ADB. If any unanticipated 
environmental and/or social risks and impacts arise during construction, implementation or 
operation of the project that were not considered in the EIA and EMP are discovered, the 
PMO shall promptly inform ADB of the occurrence of such risks or impacts, with detailed 
description of the event and proposed corrective action plan. 

10. Monthly environment monitoring reports. The IAs supported by the local EMSs 
and CSCs will submit the monthly environment monitoring report to the PMO. Information 
includes (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 and standards; (vii) any additional mitigation measures and corrective actions 
required; (viii) environmental training conducted; (ix) occupational health and safety 
reporting (e.g. accidents during construction, etc.); (x) major events or issues that happened 
during the reporting period and follow-up actions needed; and (xi) complaints received from 
the public and how these were resolved through the GRM. Environmental consultants will 
be responsible to develop a template for monthly report and provide training to CSCs and 
IAs. The CSC will prepare such report while the IA will verify the information provided in the 
report. Both the CSC and the IA are required to sign the report before sending to the PMO.  

11. Semiannual environment monitoring reports. The PMO supported by loan 
implementation environmental consultant under the loan supervision will submit 
environment safeguards monitoring (EMP monitoring) reports to ADB semiannually during 
the construction and annually during operation. The report should be discussed for both 
subprojects financed by ADB and associated facilities such as environmental performance 
of CHP plants. The report should include information such as (i) project implementation 
status; (ii) environmental mitigation measures implemented; (iii) monitoring activities 
including compliance monitoring; (iv) monitoring data of air, noise and surface water; (v) 
analysis of monitoring data against relevant standards; (vi) violations of environmental 
regulations and standards; (vii) any additional mitigation measures and corrective actions 
required; (viii) environmental training conducted; (ix) occupational health and safety 
reporting (e.g. accidents during construction, etc.); (x) major events or issues that happened 
during the reporting period and follow-up actions needed; and (xi) complaints received from 
the public and how these were resolved through the GRM. 

12. Environmental acceptance monitoring and audit report. Within two months after 
project completion, environmental acceptance monitoring and audit reports of project 
completions shall be (i) prepared by the local EMSs 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 local EPBs, and (iii) reported to 
the PMO by the local EPBs. The report will be submitted to ADB by the PMO for the 
information purpose.  

13. The environmental reporting requirements are summarized in the Table A1.4. 

Table A1.4: Reporting Requirements 

Report Prepared by Submitted to Frequency 

A. Construction Phase 

Monthly environment 
monitoring report 

IAs supported by 
Contractors, CSCs PMO Monthly 
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Report Prepared by Submitted to Frequency 

    

Semiannual environment 
monitoring report PMO, LIECs ADB Semiannually 

Construction mitigation 
completion report IAs, CSCs, Contractor Local EPBs, 

PMO  
Within a month after 
project completion 

Environmental acceptance 
monitoring and audit report Local EMSs Local EPBs, 

PMO 
Within two month after 
project completion 

B. Operation Phase  

Environmental safeguards 
(EMP) monitoring report PMO, LIECs ADB Annually 

ADB = Asian Development Bank, CSC = construction supervision company, EMS = environment monitoring 
station, EPB = environment protection bureau, IA = implementing agency, LIEC= loan implementation 
environmental consultant, PMO = project management office.  
Source: Domestic environment impact assessment.  

F. Implementation Arrangements 

14. Heilongjiang Provincial Government (HPG) is the executing agency for the project. A 
project leading group15

15. The PMO is responsible for implementing EMP. In the design stage, the PMO and 
the nine implementation agencies will request design institutes to incorporate mitigation 
measures specified in the EMP in the detailed designs. The EMP will be updated at the end 
of the detailed design phase, and construction contractors are requested to comply with the 
updated EMP. To ensure the contractors comply with the EMP, the PMO and the 
implementing agencies assisted by the environmental consultants will prepare and provide 
the following specification clauses to incorporate in the bidding procedures: (i) a list of 
environmental management requirements to be budgeted by the bidders in their tendering 
documents; (ii) environmental clauses for contractual terms and conditions; and (iii) 
environmental monitoring requirements in domestic EIAs, the IEE and the EMP. The PMO 
supported by environment consultants, will prepare semi-annual environment progress 
reports and submit them to ADB and the provincial EPB. 

 headed by the provincial deputy governor has been established and 
is responsible for directing the project and providing policy guidance during project 
implementation. The PMO has been set up under the project leading group and is 
responsible for coordinating the implementation of the project activities on behalf of the 
HPG.  

16. The PMO will nominate a qualified environment officer to undertake effective 
environmental management activities specified in the EMP. Environmental engineers of 
construction supervision companies (CSCs) contracted by each implementing agency will 
be responsible for the daily inspection, monitoring, and evaluation of mitigation measures.  

17. Implementing agencies will form an environmental management unit (EMU), which 
consists of a leader and an appropriate number of staff to coordinate environmental issues. 
The EMU will be in charge of (i) implementation of EMP at each subproject level; (ii) 
supervising the implementation of mitigation measures during construction; (iii) supervising 
environmental monitoring contractors  for environmental safeguards monitoring (EMP 
                                                           

15 A project leading group, consisting of the HPDRC, HPFB, Heilongjiang Construction Bureau, and Heilongjiang 
EPB will provide policy direction and operational guidance. 
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monitoring); (iv) implementation of training programs for contractors with support from 
CSCs; (v) incorporating environmental management, monitoring, and mitigation measures 
into the construction and operation management plans; (vi) reporting monthly their 
environmental monitoring to to the PMO; and (vii) arranging reviews of environmental 
monitoring and responding to any unanticipated impacts. The EMU will be technically 
supported by loan implementation environmental consultants (LIECs) and supervised by the 
the PMO. 

18. Municipal Environment Protection Bureau (EPB) is responsible for ensuring the 
project to comply with all the relevant PRC laws and regulations.  For that purpose, EPB, if 
appropriate, will direct the PMO and implementing agencies to address any subproject 
deficiencies.  

19. Contractors are responsible for implementing relevant mitigation measures and 
monitoring during construction specified in EMP supported by the CSC, and  under the 
supervision of the IAs.  

20. During the operational stage, the PMO and the municipal EPBs will supervise the 
environmental management and implementation of mitigation measures conducted by the 
IAs. The cost of mitigation measures will be borne by the IAs. 

21. Environment Monitoring Contractors (EMCs) of each project city will be hired by the 
IAs for conducting environmental safeguards monitoring (EMP monitoring) during the 
project implementation. Local environmental monitoring stations in each project city could 
be hired as EMC.  

22. Loan Implementation Environment Consultants (LIECs) will (i) assist the PMO to 
update the EMP and environmental monitoring program; (ii) verify the implementation of the 
environmental protection measures specified in the EMP; (iii) review monitoring reports and 
the semi-annual environment performance reports; (iv) prepare the semi-annual/annual 
environmental safeguards monitoring (EMP monitoring) reports; (v) provide training to the 
PMO, the implementing agencies, contractors and CSCs on environmental management 
implementation and monitoring; (vi) identify any environment-related implementation issues 
and suggest necessary corrective actions, and reflect these in a environment management 
plan; and (vii) undertake site visits as required. 

23. Asian Development Bank (ADB) is responsible for monitoring and supervising the 
overall environmental performance of the project. ADB will also disclose the project EIA 
report and subsequent environmental safeguards monitoring(EMP monitoring) reports on its 
website. ADB will review the semiannual/annual environment safeguards monitoring (EMP 
monitoring) reports submitted by the PMO, and conduct due diligence on environment 
issues and the EMP performance indicators which specified in the EMP during the project 
review missions.  

24. If the borrower fails to comply with legal agreements on safeguard requirements, 
including those described in EIA and EMP, ADB will seek corrective measures and work 
with the borrower to bring the subproject back into compliance. If the borrower fails to 
reestablish compliance, then ADB may exercise legal remedies, including suspension, 
cancellation, or acceleration of maturity, that are available under ADB legal agreements. 
Before resorting to such measures, ADB will use other available means to rectify the 
situation satisfactorily to all parties to the legal agreements, including initiating dialogue with 
the parties concerned to achieve compliance with legal agreements. 

25. Table A1-5 summarizes the roles and responsibilities of different institutions in 
relation to the EMP. 
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Table A1.5: Institutional arrangement for the EMP 

Project Stakeholders Management Roles and Responsibilities 
Heilongjiang provincial government 
(HPG) 
(the executing agency) 
 

(i) Provide overall guidance during preparation and 
implementation 

(ii) Ensure counterpart contributions are provided for project 
implementation on time 

(iii) Hold final responsibility to ensure the project to comply with 
environmental and social safeguards (EMP) 

Project Management Office  (i) Coordinate the implementation of subprojects on behalf of 
HPG 

(ii) Ensure the implementation of EMP through a nominated 
environment officer  

(iii) Prepare and submit environmental safeguards (EMP) 
monitoring reports to Asian Development Bank 

Implementing Agencies 
 

(i) Hold direct responsibility of the implementation of the EMP 
(ii) Form an environmental management unit (EMU)  
(iii) Ensure environmental safeguards (EMP) monitoring through 

hiring environmental monitoring contractors 
(iv) Prepare monthly environmental reports and submit them to the 

PMO 
Environmental management Units 
(EMUs) 

(i) Coordinate environmental issues 
(ii) Implementation of EMP at each subproject level; 
(iii) Supervise the implementation of mitigation measures during 

construction; 
(iv) Supervise environmental monitoring contractors  for 

environmental safeguards (EMP) monitoring; 
(v) Implement training programs for contractors with support from 

CSCs; 
(vi) Incorporate environmental management, monitoring, and 

mitigation measures into the construction and operation 
management plans;  

(vii) Report monthly their environmental monitoring to the PMO 
(viii) Arrange reviews of environmental monitoring and responding 

to any unanticipated impacts. 
Construction supervision companies 
(CSCs) 

(i) Is responsible for the daily inspection, monitoring, and 
evaluation of mitigation measures  during the construction 

Contractors (construction) (i) Is responsible for implementing relevant mitigation measures 
and  environmental monitoring during construction specified in 
EMP supported by the CSC, and  under the supervision of the 
IAs 

Environment Monitoring Contractors  
(EMCs) 

(i) Conduct environmental safeguards (EMP) monitoring during 
the project implementation 

(ii) Provide monitoring results to the IAs 
Loan Implementation Environment 
Consultants (LIECs) 

(i) Assist the PMO to update the EMP and environmental 
monitoring program 

(ii) Verify the implementation of the environmental protection 
measures specified in the EMP 

(iii) Review monitoring reports and the semi-annual environment 
performance reports 

(iv) Prepare the semi-annual/annual environmental safeguards 
(EMP) monitoring reports 

(v) Provide training to the PMO, the implementing agencies, 
contractors and CSCs on environmental management 
implementation and monitoring 

(vi) Identify any environment-related implementation issues and 
suggest necessary corrective actions, and reflect these in a 
environment management plan 

(vii) Undertake site visits as required. 
Asian Development Bank 
 

(i) Provide overall project administration. 
(ii) Provide orientation to executing agency and implementing 

agencies including the project management office. 
(iii) Review draft bidding documents and approval of bid evaluation 

report. 
(iv) Disburse ADB loan proceeds. 

Municipal Environment Protection (i) Ensure the project to comply with all the relevant PRC laws 
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Project Stakeholders Management Roles and Responsibilities 
Bureau (EPB) and regulations 

(ii) In necessary and appropriate, direct the PMO and 
implementing agencies to address any subproject deficiencies 

26. Institutional Strengthening and Capacity Building. The provincial EPB and 
environment consultants will offer series of trainings to strengthen the capacity of the PMO 
and implementation agencies concerned for EMP implementation. The training topics, 
approach, budgets and number of participants are listed in Table A1.5. Loan 
implementation environmental consultants will be responsible to develop training materials 
and provide training.  
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Table A1.5: Institutional Strengthening and Training Program 

Training Attendees Contents Times Period 
(days) 

Number 
of 

Person 

Budget 
(CNY 

10,000) 
Source of fund 

ADB’s and PRC’s 
environmental 
laws, regulations 
and policies   

PMO, 
IAs(particularly 
forestry bureaus),  
contractors  

ADB’s safeguard policy statement and other 
environmental regulations 

4 2 40 10 

Included in the 
loan 

implementation 
technical 

assistance 
budget 

Project applicable PRC’s environmental laws, 
policies, standards and regulations 
International environmental management 
practice in civil constructions 

Grievance 
Redress 
Mechanism 

PMO, PPCU, 
IAs(particularly 
forestry bureaus), 
Local EPBs, 
residential 
communities, and 
Stakeholders 

GRM structure, responsibilities, and 
timeframe 

2 1 30 4 
Types of grievances and eligibility 
assessment 

Basic techniques on grievance 
redress/problem handling 

Implementation of 
environment 
monitoring plan 

PMO, 
IAs(particularly 
forestry bureaus),  
contractors, 
CSCs  

Impacts and mitigation measures during 
construction and operation 

4 2 40 10 Monitoring and auditing mechanism 

Reporting requirements 

Corrective action of EMP 

International good 
practices and 
technologies in 
district heating 

IAs(particularly 
forestry bureaus),  
local EPBs 

Technologies and equipment for 
desulfurization, denitrification and dust 
removal 2 2 40 100 

Cleaner heating technologies 

Total 12 7 150 124 
ADB = Asian Development Bank, CNY = Chinese yuan, CSC = construction supervision company, EMP = environmental monitoring plan, EPB = environment 
protection bureau, GRM = grievance redress mechanism, IA = implementing agency, PMO = project management office, PRC = the People’s Republic of 
China 
Source: Discussion under project preparatory technical assistance.  
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G. Estimated Budget for Mitigation and Monitoring 

27. Mitigation cost during the construction is estimated at CNY33 million ($5 million), 
and CNY25 million ( $4 million) per year during operation (Table A1.1).  

28. Monitoring cost during the construction and operation is estimated at CNY558,000 
($0.89 million), and CNY 201,500 ($0.32) million (Table A1.2).  

29. The estimated budget for capacity building is CNY1,240,000 or $196,825 (Table 
A1.5).  
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LABOR RETRENCHMENT AND REEMPLOYMENT PLAN 
 
A. Background 
 
1. The Heilongjiang Energy Efficient District Heating Project, consisting of nine 
subprojects, will result in the closing of 470 small boilers and will affect a total of 2,075 
workers (Table A2.1).  
 

Table A2.1: Small Boiler Houses to be Closed and the Affected Workers 
 

Subproject 
Number of Small  

Boilers to be Closed 
Affected workers 

Full-time Temporary Total 
1. Qitaihe DH 15 0 30 30 
2. Harbin Taiping HP and DH 18 0 54 54 
3. Jiagedaqi DH 68 214 0 214 
4. Jiamusi West DH 218 143 1,247 1,390 
5. Jidong County DH 32 0 80 80 
6. Raohe Town HP and DH 19 0 36 36 
7. Tongjiang City HP and DH 36 0 108 108 
8. Yichun City-Tangwanghe DH 16 70 0 70  
9. Yichun City-Xinqing DH 48 93 0 93 

Total 470 520 1,555 2,075 
DH = district heating, HP = heating plant. 
Source: Feasibility study reports and local consultations. 

 
2. The labor retrenchment and reemployment plan will safeguard the benefits of the 
affected workers as per Asian Development Bank and the People’s Republic of China policy 
requirements. 
 
B. Profile of Affected Workers 
 
3. Full time employees. The 520 full time workers who have been employed by the 
five implementing agencies (out of the nine) are all male due to the nature of work. In the 
case of Yichun City-Xinqing, Yichun City-Tangwanghe, and Jiagedaqi subprojects, all 
affected workers are full time employees. These full time workers operate small boiler 
houses for 6–7 months during heating season and maintain the boilers during non-heating 
season.  
 
4. Seasonal workers. During the 2010 heating season, a total of 1,555 seasonal 
unskilled workers were hired by the owners of small boiler houses from the six subproject 
areas. These are farmers or migrant workers from the rural areas needing job during the 
non-agricultural season. These workers are paid on a daily basis and do not necessarily 
have to be re-hired during the next heating season.  
 
5. Result of social survey. The interview results of the 13 workers, including the three 
full time staff and 10 migrant workers, are provided below:  
 

(i) For the three full time workers, they:  
(a) are aware of the closing of the small boilers due to the 

implementation of the centralized heating system, 
(b) have worked in small boiler houses for more than 10 years, 
(c) have monthly income of around CNY1,000, and 
(d) are aware that they will be transferred to another position with the 

new district heating system. 
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(ii) For the 10 migrant workers: 
(a) Eight workers are aware of the closing of the small boilers due to the 

implementation of centralized heating system. 
(b) Six works as stokers for the first time, three have about 2–3 years 

experience in small boiler houses, and one has worked in small boiler 
houses for more than 7 years.  

(c) All have contractual agreement for one heating season for 6 months. 
(d) Four workers have monthly income above CNY2,000 during the 

heating season and the remaining six, who are working as stokers for 
the first time, earn less than CNY1,500 per month. 

(e) Six workers contribute 30%–50% of their family’s total annual income 
and the remaining four contribute above 50%. 

(f) Seven workers do not have other employment skills and find jobs, 
such as porters during non-heating season. Three migrant workers 
are employed as temporally workers like electrician and maintenance 
workers.  

(g) Eight workers feel that it is difficult to obtain employment opportunities 
in urban areas. 

(h) Six workers would like that the government or project clients offer 
new jobs or introduce employment opportunities for them, and two 
are confident that they could get employment themselves.  

 
C. Action Plan 
 
6. Legal framework. Reemployment of affected workers will be conducted in 
accordance with the Labor Contract Law in the People's Republic of China, enacted on 1 
January 2008. 
 
7. Full time workers. The employment status of all 520 full time employees under 
Qitaihe, Jiagedaqi, Jiamusi, Yichun City-Xinqing, and Yichun City-Tangwanghe subprojects 
will be maintained and transferred to the operation and maintenance of heat exchange 
stations. 
 
8. Seasonal temporary workers. The implementing agencies will inform the workers 
of the status of the boiler closure before the end of the final heating season. Since they are 
contractual workers on seasonal basis, the implementing agencies are not obliged to retain 
them and provide employment assistance in principle. However, if they would like to work at 
the heating supply plants as contractual worker, they are eligible to participate in the 
technical training for potential new positions. Those who have completed the training course 
may be hired on contractual or permanent basis depending on vacancy and proficiency. 
Also, the reference to the available jobs in project cities in coordination with local 
employment office will be made to the temporary workers, if requested.  
 
9. Training and cost estimates. With the shift of heating supply method from small 
boiler to centralized heating, workers need to undertake training to acquire new skills and 
knowledge to operate the new heating system. Both the full time and seasonal workers who 
are willing to work at the new heating system are eligible to join the technical training 
program. 
 
10. Training topics will include (i) pipe maintenance, (ii) stoker operation, (iii) laboratory 
technical work, (iv) machine maintenance, (v) electric maintenance, (vi) cybernation 
technique, and (vii) heating relay station equipment maintenance. Respective implementing 
agencies will provide trainings supported by the local quality and technology inspection 
bureau. The training program is scheduled to start in August 2012 and will be completed in 
October 2014. The total training cost is estimated at CNY986,500 (Table A2.2).  

http://en.wikipedia.org/wiki/People%27s_Republic_of_China�
http://en.wikipedia.org/wiki/January_1�
http://en.wikipedia.org/wiki/January_1�
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Table A2.2: Cost Estimates for Training 

 
Number of 
Workers 

Budget per worker 
(CNY) Total (CNY) 

Full time workers 520 1,000 520,000 
Seasonal workers 1,555 300 466,500 

Total 2,075  986,500 
CNY= Chinese yuan. 
Source: Social survey under the project preparatory technical assistance. 

 
11. Re-employment procedures and schedule. The project management office 
(PMO) and the respective implementing agencies are responsible for implementing the 
plan, with support from relevant government departments, such as labor bureaus, civil 
affairs bureaus, construction bureaus, and re-employment centers. The basic procedures 
and schedule to be followed by the PMO and the implementing agencies are given in Table 
A2.3. 
 

Table A2.3: Re-employment Procedures and Schedule for Affected Workers 
 Actions Responsible Agency Timing 
A. For full time workers 
1. Detailed survey and 

consultation of affected 
workers’ willingness 

Implementing agencies 
supported by relevant local 
government offices 

April–May 2012, 2013, and 
2014 

2. Provide technical training Operation team of implementing 
agencies with manufactures 

June–August 2012, 2013, 
and 2014 

3. Provide on-the-job training Operation team of implementing 
agencies 

October–April 2013, 2014, 
and 2015 

 
B. For temporary workers 
1. Notice of boiler closure and 

explanation of training 
courses  

Implementing agencies 
supported by relevant local 
government offices 

March 2012, 2013, and 2014 
(before the end of heating 

season) 
2. Sign up for training course Affected workers on voluntary 

basis 
April–May 2012, 2013, 2014 

3. Provide technical training Operation team of implementing 
agencies with manufactures 

June–August 2012, 2013, 
and 2014 

4. Sign the permanent or 
temporary employment 
contract 

Implementing agencies and 
workers 

September 2012, 2013, and 
2014 

5. Provide on-the-job training Operation team of implementing 
agencies 

October–April 2013, 2014, 
and 2015 

6. Reference to other job 
opening in the project cities 

Implementing agencies and local 
employment office 

March 2012, 2013, and 2014 
(before the end of heating 

season) 
Source: Social survey under the project preparatory technical assistance. 
 
D. Participation and Consultation 
 
12. From April to May 2012, all affected workers will be consulted on (i) the scope of the 
impact of the component, (ii) schedule of closure of small boilers, (iii) working positions to 
be offered, (iv) training course and schedule plan, (v) income and welfare, (vi) workshop 
environment and conditions, and (vii) contents of labor agreement. The implementing 
agencies will organize the meeting with the affected workers, while the PMO will monitor the 
implementation of the process to ensure all affected workers have the opportunity to 
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express their opinions, and assist the local governments to issue a reasonable and fair 
document for the re-employment of the affected workers. 
 
E. Complaints and Appeal 
 
13. Complaints regarding employment arrangements, training, salary and benefits, 
should be directed to the respective implementing agencies and the PMO. The 
implementing agencies will record and contact the related institutions or companies as soon 
as possible to resolve the issues under the coordination of the implementing agencies. If the 
implementing agencies have no authority to solve the issues, it can request help from the 
PMO and relevant local government departments such as labor bureaus, civil affairs 
bureaus, and re-employment centers. In either event, the implementing agencies should be 
responsible for the appeal until the issues are resolved. If the PMO and local governments 
still cannot resolve the issues, the affected workers have the right to file the case in the local 
court. 
 
F. Monitoring and Evaluation 
 
14. The respective implementing agencies are requested to report the status of the 
affected workers through semiannual progress reports. Also, the Asian development Bank 
mission, during the midterm review and project completion assisted by the PMO, will 
confirm the status of the affected workers. 
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