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EXECUTIVE SUMMARY 

Shanghai SUS Environment Co., Ltd. (SUS) is proposing for ADB funding, a WTE project in the 
Taiyuan City, Shanxi Province, People’s Republic of China (PRC) (the WTE Project) as first 
subproject of the PRC: Eco-Industrial Park Waste-to-Energy Project. 

As part of its due diligence, ADB requires an environmental and social compliance due diligence 
of the subproject (Taiyuan WTE) for ADB financing, including a review of key documents, 
including the Environmental Impact Assessment (EIA) report and an on-site assessment, to 
identify past or present concerns related to risks and impacts on the environment, involuntary 
resettlement and Indigenous Peoples during construction and operation. The objectives of the 
environmental and social compliance due diligence are to determine whether actions were and 
are in accordance with the requirements of ADB’s SPS, SUS’s enhanced ESMS, applicable 
national laws and regulations and good international industry practices, identify if there are 
outstanding compliance issues and prepare a corrective action plan, if needed.  

Construction of Taiyuan WTE plant was commenced in September 2017 and is expected to be 
complete in March 2019. The commissioning is scheduled in June 2019.  At the time of the on-
site assessment, which was conducted on 11 to 12 December 2018, the construction progress 
is estimated at 70%. 
 
Key actions to be taken on environmental aspects are as follows: 

Key Findings Recommended actions 

1. EIA  
The key contents of EIA report were 
summarized in section 4.3.  
 
The EIA report only considered the 
cumulative impact from the kitchen waste 
treatment plant which is operating since 
November 2016 without consideration of 
other waste treatment facilities for 
development or being developed within the 
EIP. It was noted that a sludge treatment plant 
and wastewater treatment plants are under 
construction at the time of site visit.   
 
The EIA report did not include an assessment 
of the Taiyuan WTE’s greenhouse gas (GHG) 
emissions. 
 
 
 
 
 
 
A separate EIA was prepared for the 
transmission line. Taiyuan SUS is 
constructing the transmission line for the 

It was reported by the Taiyuan Sanitation 
Administration Bureau (TSAB) staff that the 
EIA for the EIP planning is on-going. 
Planning EIA is a strategic EIA that 
evaluates the environmental impacts of the 
EIP development and operation as a 
whole. The cumulative impacts reflected in 
the EIP planning EIA shall be reported in 
the annual environmental and social 
performance monitoring report of the 
subproject as a supplementary study. 
 
Taiyuan WTE will quantify the direct and 
indirect GHG emission from its operation 
following the methodology in Appendix 11 
of the SUS ESMS and will be included in 
the annual environmental and social 
performance monitoring report. Taiyuan 
WTE is recommended to evaluate 
technically and financially feasible and 
cost-effective options to reduce or off-set 
project-related GHG emissions during its 
operation.  
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Key Findings Recommended actions 

Shanxi Provincial Power Company. 
Construction is expected to be completed by 
June 2019. The operation and maintenance of 
the transmission lines and towers will be 
transferred Shanxi Provincial Power 
Company during operation 

Taiyuan SUS should strictly comply with 
the mitigation measures in the approved 
EIA. The compliance of the transmission 
line construction with the identified 
mitigation measures in the EIA approval 
shall be reported in the annual 
environmental and social performance 
monitoring report of the subproject. 

2. EMP Implementation  
The environmental supervision company, 
who played an important role on EMP 
implementation performance was not 
included in the EHS Committee. 
 
 
 
 
The EIP wastewater treatment plant (WWTP), 
where the Taiyuan WTE wastewater will be 
treated during operation, may be 
commissioned at least 2 months after the 
Taiyuan WTE commissioning. This 
unforeseen delay was not considered in the 
EMP. As an interim measure, Taiyuan WTE, 
will transport its wastewater by truck to the 
EPB-designated until the EIP WWTE is 
commissioned. 

Include the environmental supervision 
company in the EHS committee and add 
the role and responsibilities of 
environmental supervision company in the 
site EHS procedures to ensure the 
environmental supervision company can 
fully play its function. 
 
Closely monitor the wastewater transport 
to the EPB-designated WWTP and include 
status in the first annual environmental and 
social performance report, including the 
transportation method, securing the 
necessary approvals and permits, the 
routes taken, and grievances and 
corresponding resolutions, if any.  

3. Monitoring   
The monitoring plan sets out in the EIR does 
not include monitoring program during 
construction and does not include all indictors 
as per 2010/75/EU. 

SUS will follow the monitoring plan in 
Appendix 9 and report to ADB in its annual 
performance report. 

4. GRM  
The project company operated an oral 
information disclosure and communication 
system with community without 
documentation.  

Establish a formal GRM system and 
maintain the documentation as required in 
the ESMS (Appendix 10). 

5. Information Disclosure  
There are a few respondents concerning 
about the health risk and pollution based on 
the questionnaire survey results.  

SUS shall develop a communication 
strategy and conduct continuous 
information disclosure during operation. 
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Summary of key findings on social aspects could be summarized as 

Land acquisition and compensation – completed in 2016 with no identified legacy issues 

 The SUS WTE project is located in Taiyuan Circular Economy Environmental Sanitation 
Industry Park (EIP), which is functionally designated in one area in Dongnanshe village. 

 The total EIP planning area, where the proposed WTE plant is located, is 1,386 Mu (92.4 
hectare 1 ). To accelerate the land acquisition and compensation process, EIP land 
acquisition was undertaken by the government in two stages. The first stage (535 Mu, 
35.7 hectare) mainly acquired big parcels of communal waste land and the second phase 
(851 Mu, 56.7 hectare) will include acquire communal land and individual contracted 
land.2 At the time of this ESDD, the land acquisition for the second stage is not started 
yet, and no detail information is available. The proposed WTE plant (8.3 hectare, 124.6 
Mu) is located within the communal waste land (first stage land acquisition area).  

 A total of 8,3086 m2 (8.3 hectare) (124.6 Mu) land area was acquired for the SUS WTE 
project, located in the EIP first stage land acquisition area. Land acquisition was 
completed in May 2016 following government led process. SUS WTE was granted the 
land use right for 30 years through free use land agreement. Construction activities for 
the WTE subproject started in September 2017. 

 The land acquired for the project was identified as communal waste land with official land 
category as flood land and water surface, prior to the land acquisition:  

– no villagers use the project area for agriculture or related economic activities; 

– there are no residential houses within the project site; 

– there are no existing structures; and 

– the project site is not used as access to obtain other income source, e.g. sand 
excavation. 

 Compensation for the land acquired was paid to the village collectively and the full amount 
was received by village in May 2016. Of the total amount paid, 85% was equally 
distributed to all villagers (approximately 2,000 USD per villager), while 15% of the 
compensation was kept by village community for village development and villagers’ 
welfare purposes. The actual compensation rate exceeded regulated compensation rate 
by 12%.  

 Transmission Line. The electricity produced on site will be transmitted to the main grid 
which is part of the state grid plan of the government. Its construction is on going and will 
be completed by June 2019. SUS provided funds in its construction but the design and 
implementation were based on the plan and managed by the government through Shanxi 
Power Company.  This is to ensure that the facility will be made available on time. The 
cost will be reimbursed later by the government to SUS. The alignment indicated in Figure 
3.6 reflects that the WTE plant will be connected to the main grid through the 8 km 
transmission line. Based on the concession agreement, the government is responsible in 
ensuring that a transmission line from the WTE plant is available to transmit the electricity 
to the main grid.  

                                                           
1 1 hectare = 15 mu 
2 In China, all land in rural area belongs to village communities unless expropriated. Normally, most of the cultivate 
communal land allocated/contracted to individual farmer households based on equivalent size and quality per head 
account, therefore each household may have land in several locations within the village. 
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 All documentation, records and primary information collected by the December visit 
confirmed that there is no outstanding land acquisition and compensation related legacy 
issues as a result of land acquisition; all received information confirmed that there is no 
outstanding compensation disbursement to villagers or related legacy issues. 

 No issues related to gender were identified. It was known that the EIP location do not 
have existing gender issue or concern, and audit didn’t reveal issues that related to 
gender in the process of land acquisition, compensation and disbursement. SUS Taiyuan 
Company have 64 full-time staffs, among them, 12 female staffs (19%) occupying 
technical position. Meanwhile, among the 438 workers employed by the contractors at 
the site during construction, 30 site workers (6.8%) are female; there are 10% (42 workers) 
of all workers undertake managerial work, 82% (360 workers) undertake technical work, 
while the rest 8% (36 workers) undertake non-technical work. 

 Public consultation and information disclosure prior to land acquisition were regarded as 
sufficient by villagers; all interviewed villagers reported their knowledge about the land 
acquisition, process, compensation rate and disbursement. 

 The EIP is not located in an ethnic minority area, Dongnanshe village is not identified as 
an ethnic minority village nor there was any villager individual identified belonging to any 
ethnic minority group. 

Social impacts from construction nuisances  

 The project is located in the EIP, within Dongnanshe village area, the closest village 
residential area is about 360 meters from the project site. Key measures to minimize 
construction impacts have been developed by the project; measures include dust 
suspension such as sprinkling the road and covering dirt grounds. Other construction 
nuisances (such as noise, vibration) are not expected to impact the local community 
based on longer distance to the village. 

 Grievance mechanism for this project follows the existing social structure. Any grievance 
from villagers either goes to the village office or grievances can reach the project company 
first and will then be escalated to government agencies following the ladder of village, 
town and city. Interviewed SUS Company and TSAB representatives all expressed that 
there are no known grievances related to the land acquisition, compensation nor to the 
construction that is significant.  

 As a good practice, SUS WTE prioritized job opportunities to villagers for positions such 
as security and operation workers.  SUS Taiyuan Company have 64 full-time staffs, 
among them, 3 technicians come from affected Dongnanshe village. SUS Taiyuan WTE 
Company hired two service companies, 61% of onsite staffs (13 workers) come from 
affected Dongnanshe village. Meanwhile, about 7% of the entire workforce in the 
construction team comes from Dongnanshe village. 

Public health and safety (at construction and operation stage) - Stakeholder engagement 

 There has been growing concerns from the general public regarding WTE projects, such 
as pollution and its control, public consultations were conducted during the preparation of 
domestic EIA. However, there are no specific requirements by the government for the 
WTE project during construction stage and engagements are therefore mainly with local 
affected community regarding the land acquisition and compensation. Periodic 
stakeholder engagement and information disclosure (including both social and 
environmental impacts, mitigation measures) is therefore recommended to be developed 
to address key concerns from the general public and provide material and meaningful 
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information to local community.  

 Key social impacts associated with operation are transportation corridor (traffic and odor 
control), and air emission (in particular, odor control and hazard air emission). Those 
issues have been identified in the EIA with specific management measures to minimize 
the impacts. SUS Taiyuan WTE Company should work with local government, such as 
TSAB, and village committee to present relevant information to the communities during 
stakeholder engagement activities with local communities’ understandable manners. 

 Transportation – modern closed transportation truck will be used to transport municipal 
waste to minimize the odor. Transportation will not use any village road nor run through 
villages. 
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1. INTRODUCTION 

1.1 Background 

Shanghai SUS Environment Co., Ltd. (SUS), majority owned by CITIC Private Equity, is an 
integrated environmental protection solution provider. Its operations are mainly focused on five 
sectors: 

 Eco-Industrial Park-investment, operation and maintenance of municipal solid waste-to-
energy (WTE) plant, the facilities for sludge, medical waste, kitchen waste and construction 
and electronic waste, etc. 

 Waste-to-Energy EPC-SUS started with introduction of grate type incineration technology 
from Hitachi Zosen Corporation. SUS supplies waste incinerator equipment and EPC 
services to Waste-to-Energy developers; 

 Soil Remediation-environmental services for land remediation and re-development; and 
 Biomass utilization of agricultural and forestry waste. 

 
SUS has signed a concession agreement on MSW treatment with Taiyuan Municipal Sanitation 
Administration Bureau in January 2017. During the concession period, Taiyuan Municipal 
Sanitation Administration Bureau (TSAB) guarantees no less than 1,000,000 t/a (equals to 3,000 
t/d) municipal solid waste. SUS Taiyuan Waste to Energy Co., Ltd, the project company, is 
developing the 80-megawatt (MW) Taiyuan Waste-to-Energy Power Project (the subproject), 
located inside the Taiyuan Circular Economy and Sanitation Industry Demonstration Park (the 
EIP), Dongnanshe Village, Qingxu County, Taiyuan City, Shanxi Province of People’s Republic 
of China (PRC). During the concession period SUS Taiyuan WTE power plant will provide power 
to the grid and steam to the sludge and kitchen waste treatment facilities in the EIP. 

SUS has requested corporate financing from Asian Development Bank (ADB) and is planning to 
include the Taiyuan WTE power plant in the portfolio of WTE plants to be financed by ADB. The 
project is categorized as B for environment and C for involuntary resettlement and Indigenous 
Peoples based on SUS’ ESMS (Appendix 1). SUS enhanced its ESMS to comply with the 
requirements of ADB’s Safeguard Policy Statement (2009) (SPS). 

In order to meet the requirements of SUS’ enhanced ESMS, a stand-alone audit of environmental 
and social compliance was conducted to identify past or present concerns related to risks and 
impacts on the environment, involuntary resettlement and Indigenous Peoples. 

1.2  Objectives 

The objectives of this environmental and social compliance due diligence are to: 

 Determine whether actions and activities during the pre-construction, construction and 
operation phases were and are in compliance with the requirements of SPS, and SUS’s 
enhanced ESMS, applicable national laws and regulations and good international industry 
practices; and 

 Propose a corrective action plan (CAP) that sets out the actions that the subproject needs to 
implement and/or supplemental studies to be conducted in order to achieve compliance with 
the requirements of SPS, SUS’s enhanced ESMS, applicable national laws and regulations 
and good international industry practices. 



7 

1.3 Methodology 

The methodologies adopted for the environmental and  social due diligence included the following 
activities: (i) desk review and discussion with SUS manager on SUS existing Environmental 
Health and Safety System (EHSS); (ii) a review of relevant national laws, regulations and 
guidelines related to environmental, social impact assessment, land acquisition and 
compensation, ethnic minorities, public consultation and participation; (iii) interviews with the SUS 
WTE management and construction managers, EHS staff from contractor, construction 
supervision company, environmental supervision company, solid waste transfer station, Taiyuan 
Municipal Environmental Protection Bureau (EPB), representatives from villages nearby and 
Municipal Sanitation Administration Bureau (TSAB); and (iv) site inspection. The documentary 
review and interviews were carried out during the course of the site visit with an aim of assessing 
the on-site environmental management, labor and working conditions, land acquisition ad 
compensation, indigenous peoples, as well as gender and development aspect of SUS Taiyuan 
WTE. A site visit to the subproject area was conducted in 10 to 12 December 2018.  The desk-
based review of project documentation included the following key documents: 

 Project Environmental Impact Assessment (EIA) report, July 2017; 
 Project Feasibility Study Report (FSR), July 2017; 
 Project Preliminary Design (text part); April 2018; 
 Soil and Water Conservation Plan, August 2017; 
 Cultural Relics Investigation Survey, December 2016; 
 Flood Risk Assessment, October 2016; 
 Earthquake Risk Assessment, October 2016; 
 Opinions on Connection to Grid, July 2016; 
 Modification of Taiyuan EIP Detailed Plan, June 2018; 
 Draft PPP Concession Agreement (table of content and environmental and social related 

pages), January 2017; 
 Wastewater treatment agreement, March 2017; 
 Tentative fly ash disposal agreement, January 2017; 
 SUS Taiyuan EHS Procedures for Construction, January 2018; 
 Safety Pre-Assessment, February 2017; 
 Occupational health risk assessment, April 2017;  
 Land acquisition contract with Dongnanshe village; 
 Land free use contract with the TSAB. 

A list of personnel interviewed is provided Appendix 2. 

2. COMPLIANCE FRAMEWORK 

ADB’s SPS requires an environmental and/or social compliance audit, including on-site 
assessment, for projects or subprojects involving facilities that already exist or are under 
construction to identify past or present concerns related to impacts on the environment, 
involuntary resettlement, and Indigenous Peoples. The audit includes an evaluation of the 
subproject’s compliance with the following applicable environmental and social requirements: 
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2.1 ADB Safeguard Requirements 

 ADB’s Safeguard Policy Statement, 20093. The ADB’s SPS sets out the policy objectives 
scope and trigger, and principles for following three key safeguard areas: (i) environmental 
safeguard; (ii) involuntary resettlement safeguard; and (iii) indigenous peoples safeguard. 
The objective and scope of above these key areas are briefly described below. 
 
 Safeguards Requirement 1 (SR1) on Environment. SR1 ensures the environmental 

soundness and sustainability of subprojects and supports the integration of 
environmental considerations into the subproject decision-making process. 
Environmental safeguards are triggered if a subproject is likely to have potential 
environmental risks and impacts. During the design, construction, and operation of a 
subproject, SUS will apply technologies and practices consistent with international good 
practice, as reflected in internationally recognized standards such as the WB’s EHS 
Guidelines and IED 2010/75/EU.   
 

 Safeguards Requirement 2 (SR2) on Involuntary Resettlement. SR2 requires 
avoidance or minimization of involuntary resettlement by exploring subproject design 
alternatives; to enhance, or at least restore, the livelihoods of all displaced person(s) in 
real terms relative to pre-project levels; and to improve the standards of living of the 
displaced poor and other vulnerable groups. The involuntary resettlement safeguards 
cover physical displacement (relocation loss of residential land or loss of shelter) and 
economic displacement (loss of land assets, access to assets, income sources, or means 
of livelihoods) because of involuntary restrictions on land use or on access to legally 
designated parks and protected areas. It covers them whether such losses and 
involuntary restrictions are full or partial, permanent or temporary. 

 
 Safeguards Requirement 3 (SR3) on Indigenous Peoples. SR3 requires the design 

and implementation of subprojects in a way that fosters full respect for indigenous 
peoples’ identity, dignity, human rights, livelihood systems, and cultural uniqueness as 
defined by the indigenous peoples themselves so that they: (i) receive culturally 
appropriate social and economic benefits, (ii) do not suffer adverse impacts because of 
subprojects, and (iii) can participate actively in subprojects that affect them. SR3 is 
triggered if a subproject directly or indirectly affects the dignity, human rights, livelihood 
systems or culture of indigenous peoples or affects the territories or natural or cultural 
resources that indigenous peoples own, use, occupy, or claim as an ancestral domain or 
asset.  

 ADB’s Policy on Gender and Development (GAD) (1998)4. ADB’s policy on GAD included 
mainstreaming as a key strategy in promoting gender equity. With respect to subprojects, the 
GAD policy requires: 

 gender analysis: to assess systematically the impact of a subproject on men and women, 
and on the economic and social relationship between them 

 gender planning: to formulate specific strategies that aim to bring about equal 
opportunities for men and women  

                                                           
3 https://www.adb.org/documents/safeguard-policy-statement 
4 https://www.adb.org/documents/policy-gender-and-development 
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 mainstreaming: to consider gender issues in all aspects of corporate’s operations, 
accompanied by efforts to encourage women’s participation in the decision-making 
process in development activities 
 

 ADB’s Social Protection Strategy (2001) 5 . ADB’s Social Protection Strategy (2001) 
requires the company, its contractors and subcontractors to comply with applicable labor laws 
in relation to the subproject and take measures to comply with the core labor standards. Core 
labor standards include a set of four internationally recognized basic rights and principles at 
work: (i) freedom of association and the effective recognition of the right to collective 
bargaining; (ii) elimination of all forms of forced or compulsory labor; (iii) effective abolition of 
child labor; and (iv) elimination of discrimination in respect of employment and occupation. 
SUS, its contractors and subcontractors will also endeavor to employ local labor whenever 
possible and take measures to comply with ADB’s Social Protection Requirements. 

 
 ADB’s Access to Information Policy (2019)6. The objective of the Access to Information 

Policy is to promote stakeholder trust in ADB and to increase the development impact of ADB 
activities. It requires transparency, accountability, and participation by stakeholders in ADB-
supported development activities in Asia and the Pacific. The policy is led by overarching 
principal of clear, timely, and appropriate disclosure. The policy recognizes the right of people 
to seek, receive, and impart information about ADB operations. It supports information and 
ideas sharing and enables participatory development or two-way communications with 
affected people and other stakeholders. The policy is based on a presumption in favor of 
disclosure unless there is a compelling reason for nondisclosure. It commits ADB to disclose 
subproject-related information proactively on its website, in a timely manner, and provides 
mechanisms to handle responses and complaints.  
 

 WBG General Environmental, Health and Safety (EHS) Guidelines (2007) 
 WBG EHS sector-specific guidelines, including Waste Management Facilities and others as 

applicable; and 
 EU Directive 2010/75/EU 

2.2 PRC Environmental Regulations 

Applicable PRC laws and regulations relevant to environment and waste-to-energy sector are 
shown in Table 2.1. 
 

Table 2.1 Applicable PRC Environmental Laws and Regulations 

Name Effective 
Year 

National Level 

Environmental Protection Law 2015 
Solid Waste Pollution Prevention and Control Law 2016 
Air Pollution Prevention and Control Law 2016 
Noise Pollution Prevention and Control Law 1997 
Water Pollution Prevention and Control Law 2008 
Energy Conservation Law 2008 

                                                           
5 https://www.adb.org/documents/social-protection-strategy 
6 https://www.adb.org/documents/access-information-policy 
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Name Effective 
Year 

Circular Economy Promotion Law 2009 
Clean Production Promotion Law 2012 
Flood Control Law 1997 
Water Law 2016 
Water and Soil Conservation Law 2011 
Environmental Impact Assessment Law 2016 
Environmental Protection Regulation for Construction Project 2017 
Management Regulations for Municipal Domestic Wastes 2015 
State Council Notice on the Action Plan for Air Pollution Control 2013 
State Council Notice on the Action Plan for Soil Pollution Control 2016 
EIA Classification Management Directory for Construction Project 2015 
Urban and Rural Planning Law 2015 
Guidance on Industrial Structure Adjustment 2011 
Opinion on Further Strengthening the Treatment of Municipal Solid Waste 
Incineration by Ministry of Housing, Urban and Rural Development  

2016 

Notice on Further Strengthening Management of Environmental Impact 
Assessment and Prevention of Environmental Risks 

2012 

Management Measures for Environmental Emergency 2015 
Technical Policy for Prevention and Control of Dioxin Pollution of Key Industries 2015 
Technical Policy for Municipal Solid Waste Treatment and Pollution Prevention 
and Control 

2000 

Directory of Hazardous Waste 2016 
Regulation on Administration of Urban Appearance and Sanitation 2011 
Administration of Environmental Information Disclosure of Enterprises and 
Institutions 

2014 

Measures of Public Participation in Environmental Impact Assessment 2019 
Local Level 

Shanxi Province Environmental Protection Regulation 2017 
Regulation on Air Pollution Prevention and Control of Shanxi Province 1996 
Air Pollution Control Measures in 2013-2020 of Shanxi Province 2013 
Implementation Plan for Air Pollution Prevention and Control of Shanxi Province 2013 
Regulation on Comprehensive Management of Urban and Rural Environment of 
Shanxi Province 

2017 

2.3 Evaluation Standards 

The environmental standard system that supports the implementation of the environmental 
protection laws and regulations in the PRC can be classified by function-ambient environmental 
quality standards, and by pollutant emission and/or discharge standards. ADB’s SPS requires 
projects to apply pollution prevention and control technologies and practices consistent with 
international good practices such as the World Bank Group’s Environmental, Health and Safety. 
Guidelines (EHS)7. For this auditing, where EHS standards exist for parameters and are relevant, 
they are used in parallel with PRC standards in this auditing. 
 

                                                           
7 World Bank Group. 2007. Environmental, Health and Safety Guidelines General EHS Guidelines. Washington: 

World Bank. 
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Taiyuan Municipal EPB has designated the environmental quality classes that apply to each 
component of the Project (see Table 2.2). 

 
Table 2.2: Environmental Quality Classes in the Project Area 

Variable Function Classes 

Air quality Class II of GB3095-2012 
Acoustic environment Class II of GB3096-2008 
Surface water quality Category V of GB 3828-2008 
Groundwater quality Class III of GB/T14848-2017 

Soil quality Soil Quality Standard- (GB15618-1995); 
 
Surface water. For water quality assessment, the determining standard is PRC’s Environmental 
Quality Standards for Surface Water (GB 3838-2002). It defines five water quality categories for 
different environmental functions. Category I is the best, suitable for head waters and National 
Nature Reserves. Category II is suitable for drinking water sources in Class I protection areas, 
habitats for rare aquatic organisms, breeding grounds for fish and crustaceans and feeding 
grounds for juvenile fish. Category III is suitable for drinking water sources in Class II protection 
areas, wintering grounds for fish and crustaceans, migration. United Nations Environment 
Programme (UNEP) standards for some of the parameters are also listed in Table 2.3 for 
reference. 

Table 2.3 Surface water ambient quality standard 
(unit: mg/L, pH is dimensionless) 

Parameter GB 3838-2002 UNEP standard 

Category Category 

I II III IV V High 
Integrity 

(Category 
1) 

Extreme 
Impairment 
(Category 4) 

pH 6 ~ 9 6 ~ 9 6 ~ 9 6 ~ 9 6 ~ 9 6.5 ~ 9.0 <5 
Dissolved oxygen (DO) 
[mg/L] 

90% 
saturation or 

7.5 

6 5 3 2 7.3-10.9 3 or >13.6 

Permanganate index (IMn) 
[mg/L] 

2 4 6 10 15 - - 

Chemical oxygen 
demand (COD) [mg/L] 

15 15 20 30 40 - - 

5-day Biochemical 
oxygen demand (BOD5) 
[mg/L] 

3 3 4 6 10 -- >10 

Ammonia nitrogen (NH3-
N) [mg/L] 

0.15 0.5 1.0 1.5 2.0 0.015 0.1 

Total phosphorus (as P) 
[mg/L] 

0.02 0.1 0.2 0.3 0.4 <0.02  >0.190  

Lakes & reservoirs 0.01 
0.025 

0.05 0.1 0.2 <0.01 >0.125 

Total nitrogen (lakes, 
reservoirs, as N) [mg/L] 

0.2 0.5 1.0 1.5 2.0 <0.5 >2.5 

Copper (Cu) [mg/L] 0.01 1.0 1.0 1.0 1.0 0.001 0.0025 
Zinc (Zn) [mg/L] 0.05 1.0 1.0 2.0 2.0 0.008 0.05 
Fluoride (as F-) [mg/L] 1.0 1.0 1.0 1.5 1.5 - - 
Selenium (Se) [mg/L] 0.01 0.01 0.01 0.02 0.02 - - 
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Parameter GB 3838-2002 UNEP standard 

Category Category 

I II III IV V High 
Integrity 

(Category 
1) 

Extreme 
Impairment 
(Category 4) 

Arsenic (As) [mg/L] 0.05 0.05 0.05 0.1 0.1 0.01 0.15 
Mercury (Hg) [mg/L] 0.0005 

0.0005 0.0001 0.001 0.001 
0.00005 0.001 

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

0.01 0.00008 0.001 

Chromium (Cr, 
hexavalent) [mg/L] 

0.01 0.05 0.05 0.05 0.1 0.001 0.04 

Lead (Pb) [mg/L] 0.01 0.01 0.05 0.05 0.1 0.002 0.005 
Cyanide (CN) [mg/L] 0.005 0.05 0.2 0.2 0.2 - - 
Volatile phenol [mg/L] 0.002 

0.002 0.005 
0.01 0.1 - - 

Total petroleum 
hydrocarbon (TPH) [mg/L] 

0.05 0.05 0.05 0.5 1.0 - - 

Anionic surfactant [mg/L] 0.2 0.2 0.2 0.3 0.3 - - 
Sulfide [mg/L] 0.05 0.1 0.2 0.5 1.0 - - 
Fecal coliform bacteria 
[number/L] 

200 2000 
10000 20000 40000 

- - 

 
Air Quality. The PRC ranks air quality into two classes according to its Ambient Air Quality 
Standard (GB 3095-2012). The World Bank Group adopted the World Health Organization (WHO) 
standards for its EHS standards for air quality8. 
 
The WHO set up air quality guideline (AQG) standards for various air quality parameters for the 
protection of public health. Yet recognizing that progressive actions are needed to achieve these 
standards and the financial and technological limitations of some countries, cities or localities 
especially in developing countries, the WHO also established interim targets as intermediate 
milestones towards achieving the AQG. Table II-6 compares the PRC’s GB 3095-2012 Class II 
standards with the World Bank Group’s EHS standards. 
 

 
 
 
 
 
 
Table 2.4 Comparison of the PRC’s GB 3095-2012 and World Bank Group EHS Ambient Air Quality 
Standards 

No. Item Averaging 
Period 

GB 3095-2012 
Class II 

World Bank Group EHS 

Interim Targets AQG 

1 SO2 1-year 0.06 n/a n/a 
24-hour 0.15 0.050-0.125 0.020 
1-hour 0.50 n/a n/a 

                                                           
8 World Health Organization. 2005. WHO air quality guidelines global update 2005. Report on a Working Group 

meeting, Bonn, Germany, 18-20 October 2005. 
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2 PM10 1-year 0.10 0.030-0.070 0.020 
24-hour 0.15 0.075-0.150 0.050 

3 PM2.5 1-year n/a 0.015-0.035 0.010 
24-hour 0.15 0.0375-0.075 0.025 
1-hour 0.35 n/a n/a 

4 NO2 1-year 0.04 n/a 0.040 
24-hour 0.08 n/a n/a 
1-hour 0.20 n/a 0.200 

5 CO 24-hour 4.0 n/a n/a 
1-hour 10.0 n/a n/a 

6 O3 Daily 
maximum 8-
hour average 

0.1 n/a n/a 

1-hour 0.16 n/a n/a 
7 TSP 1-year 0.2 n/a n/a 

24-hour 0.3 n/a n/a 
 
Longer averaging period such as 1-year as shown in Table 2.4 is more applicable to assessing 
impacts from multiple as well as regional sources; while shorter averaging periods such as 24-
hour and 1-hour are more applicable to assessing short term impacts from project related 
activities, such as from peak hour traffic or daily or peak construction activities. 
 
Class II standards of 24-hour SO2 (0.15 mg/m3) and PM2.5 (0.15 mg/m3) are higher than the upper 
limit of the World Bank Group’s interim standards (0.125 mg/m3 and 0.075 mg/m3 respectively); 
while 24-hour PM10 (0.15 mg/m3) and 1-hour NO2 (0.20 mg/m3) are the same as the upper limit 
of the World Bank Group’s upper limit of interim standard and guideline standard, respectively.  
 
Acoustic Environment. GB 3096-2008 categorizes five functional areas based on their tolerance 
to noise pollution: from Class 0 to Class 4. Class 0 is for areas with convalescent facilities that 
are the least tolerant to noisy environments and therefore have the most stringent day and night 
time noise standards. Class 1 is for areas predominated by residential areas, hospitals and clinics, 
educational institutions and research centers. Class 2 is for areas with mixed residential and 
commercial functions. Class 3 is for areas with industrial production and storage and logistics 
functions. Class 4 is for regions adjacent to traffic noise sources such as major roads and 
highways, and is subdivided into 4a and 4b with the former applicable to road and marine traffic 
noise and the latter applicable to rail noise. Standards for various functional area categories and 
are compared with the World Bank Group’s EHS guidelines as listed in Table 2.5. This shows that 
the World Bank Group has lower noise limits for residential, commercial and industrial mixed 
areas but higher noise limits for industrial areas and night time noise near trunk roads. 
 

 
 
 

Table 2.5: Environmental quality standards for noise 
(Equivalent Sound Level: LAeq: dB) 

Noise Functional 
Area Category 

Applicable Area GB 3096-
2008 

World Bank 
Group EHS9 

Day Night Day Night 

0 Areas needing extreme quiet, such as 
convalescence areas 

50 40 55 45 

                                                           
9  World Bank Group 2007, ibid. 
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1 Area mainly for residence, cultural and 
educational institutions 

55 45 

2 Residential, commercial and industrial 
mixed area  

60 50 

3 Industrial area 65 55 70 70 
4a Area on both sides of urban road traffic 

trunk line 
70 55 

Note: Functional Area 4 is divided into 4a for trunk roads and 4b for railway lines. 

Soil. The Ministry of Ecology and Environment (MEE) released two standards for soil 
contamination risk management based on usage in 2018. The GB 15618-2018 replaced the 
previous GB15618-1995 that setting threshold to safeguard agroforestry production. Table 2.6 
presents GB 15618-2018 standards. The WBG does not have EHS standards for soil and 
sediment quality. As the GB 15618-2018 does not set out limit for dioxins, the Japanese Soil 
Quality Standard on Dioxins10 (0.6pgTEQ/m3) was referred for EIA according to the No. 82 Notice 
on Strengthening EIA for Biomass Power Generation Project (2008, Ministry of Environmental 
Protection, National Development and Reform Committee and National Energy Bureau). 

 
Table 2.6: Comparison of environmental quality standards for soil and control standards for 

pollutants in sludge for agricultural use 

Parameters 
GB 15618-2018 (trail) 

Soil pH <5.5 5.5~6.5 6.5-7.5 >7.5 

Cadmium (Cd) 
Paddy  0.3 0.4 0.6 0.8 
Others 0.3 0.3 0.3 0.6 

Mercury (Hg) 
Paddy  0.5 0.5 0.6 1.0 
Others 1.3 1.8 2.4 3.4 

Arsenic (As)  
Paddy  30 30 25 20 
Others 40 40 30 25 

Copper (Cu) 
Orchard 150 150 200 200 
Others 50 50 100 100 

Lead (Pb) 
Paddy  80 100 140 240 
Others 70 90 120 170 

Chromium (Cr) 
Paddy  250 250 300 350 
Others 150 150 200 250 

Zinc (Zn)  200 200 250 300 
Nickel (Ni)  60 70 100 190 
Boron (B, soluble) --- --- --- --- 
DDT  0.1 
666 (Lindane)  0.1 
Mineral oil  --- --- --- --- 
Benzo(a)pyrene  --- --- --- --- 

 
 
Air quality. Fugitive emission of particulate matter (such as dust from construction sites) is 
regulated under PRC ‘s Air Pollutant Integrated Emission Standard (GB 16297-1996), which sets 
120 mg/m3 as the maximum allowable emission concentration and ≤ 1.0 mg/m3 as the 
concentration limit at the boundary of construction sites, with no specification on the particular 
matter’s particle diameter. Odor from the wastewater treatment stations and solid waste transfer 
stations should follow the Malodorous Pollutant Emission Standard (GB 14554-93). The maximum 
allowable concentrations at the boundary of the sites for NH3, H2S and odor are 1.5 mg/m3, 0.06 
mg/m3, and “20” (dimensionless). There are no equivalent EHS targets. 
 

                                                           
10 http://www.env.go.jp/kijun/dioxin.html 
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Wastewater. Discharge of wastewater from construction sites is regulated under PRC ‘s 
Integrated Wastewater Discharge Standard (GB 8978-1996). Class I standards apply to 
discharges into Category III water bodies under GB 3838-2002. Class II standards apply to 
discharges into Categories IV and V water bodies. Class III standards apply to discharges into 
municipal sewers going to municipal WWTPs with secondary treatment.  
 

Table 2.7 Integrated Wastewater Discharge 
Parameter  Class I  Class II  Class III  

For discharge into 
Category III water body  

For discharge into 
Category IV and V water 
bodies  

For discharge into 
municipal sewer  

pH   6–9  6–9  6–9  
SS mg/L  70  150  400  
BOD5 mg/L  20  30  300  
COD mg/L  100  150  500  
TPH mg/L  5  10  20  
Volatile phenol mg/L  0.5  0.5  2.0  
NH3-N mg/L  15  25  ---  
PO42- (as P) mg/L  0.5  1.0  ---  
LAS (= anionic 
surfactant) mg/L  

5.0  10  20  

 

Pollutant emission limits for WTE incineration sector is regulated by the Standard for Pollution 
Control on the Municipal Solid Waste Incineration (GB 18485-2014). Table 2. 8 compared the 
emission limits between PRC standard and Directive 2010/75/EU of the European Parliament and 
of the State Council of 24 November 2010 on Industrial Emissions (integrated pollution prevention 
and control).  Due to the differences of testing regimes, monitoring of stack emission of Taiyuan 
WTE shall refer to both the criteria in the applicable national regulatory standard and 2010/75/EU. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 2.8 Comparison between PRC WTE Pollutant Emission Standards and Directive 2010/75/EU 

                                                           

11 All emission limit values shall be calculated at a temperature of 273.15 k, a pressure of 101.3kPa and 
after correcting for the water vapour content of the waste gases. 

Item Pollutant Averaging Period Unit PRC 
(GB 18485-2014) 

EU 2010 

Air11 Total dust Half-hourly mg/Nm3 n/a 30 
mg/Nm3 n/a 10 

Hourly mg/Nm3 30  
Daily mg/Nm3 20 10 

Total organic 
carbon (TOC) 

Half-hourly mg/Nm3 n/a 20 
mg/Nm3 n/a 10 
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2.4 PRC Health and Safety Regulations 

Applicable PRC laws and regulations relevant to health and safety of the project are shown in 
Table 2.9. 
 

Table 2.9 Applicable PRC Laws and Regulations Relating to Health and Safety 

                                                           

12 Ministry of Environmental Protection revised the sampling duration from taking three samples with 
interval of 6 hours to taking three samples within 6-12 hours in 2017 considering the working safety 
issue for sampling personnel if working continuous 18 hours. 

Hourly mg/Nm3 n/a  
Daily mg/Nm3 n/a 10 

Hydrogen 
chloride (HCl) 

Half-hourly mg/Nm3 n/a 60 
 mg/Nm3 n/a 10 
Hourly mg/Nm3 60  
Daily mg/Nm3 50 10 

Hydrogen fluoride 
(HF) 

Half-hourly mg/Nm3 n/a 4 
mg/Nm3 n/a 2 

Hourly mg/Nm3 n/a  
Daily mg/Nm3 n/a 1 

Sulphur dioxide 
(SO2) 

Half-hourly mg/Nm3 n/a 200 
mg/Nm3 n/a 50 

Hourly mg/Nm3 100  
Daily mg/Nm3 50 50 

NOx Half-hourly mg/Nm3 n/a 400 
mg/Nm3 n/a 200 

Hourly mg/Nm3 300 n/a 
Daily mg/Nm3 250 200/400 

Cadmium and its 
compounds (Cd) 

Sampling period of a 
minimum of 30 minutes 
and a maximum of 8 
hours 

mg/Nm3 Total: 0.1 Total: 0.05 

Thallium and its 
compounds (Tl) 

mg/Nm3 

Mercury and its 
compounds (Hg) 

mg/Nm3 0.05 0.05 

Antimony and its 
compound (Sb) 

mg/Nm3 
 

Total: 1.0 Total: 0.5 

Arsenic and its 
compounds (As) 
Lead and its 
compounds (Pb) 
Chromium and its 
compounds (Cr) 
Cobalt and its 
compounds (Co) 
Copper and its 
compounds (Cu) 
Manganese and 
its compounds 
(Mn) 
Nickel and its 
compounds (Ni) 
Vanadium and its 
compounds (V) 

n/a 

Dioxins and 
furans 

Over a sampling period 
of a minimum of 6 hours 
and a maximum of 8 
hours 

TEQng/m3 0.112  0.1  

Name Effective 
Year 

Occupational Disease Prevention and Control Law 2017 
Work Safety Law 2014 
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2.5 PRC Land and Social Regulations 

The principal policy and legislative framework that related with land acquisition and compensation 
in China as it applies to SUS Taiyuan WTE project is provided in Appendix 3. 

3. DESCRIPTION OF THE PROJECT 

3.1 Project Rationale 

According to the FSR, the total historical municipal solid waste generation of Taiyuan urban area 
during 2007 to 2014 is presented in Table 3.1 
 

Table 3.1 Municipal solid waste generation of Taiyuan urban area (2007-2014) 

Year 
Total Amount 

(10,000 t/a) 
Daily Average (t/d) 

Annual increase 
rate 

2007 78.51 2151 —— 
2008 84.69 2320 7.30% 
2009 104.24 2856 18.75% 
2010 124.78 3419 16.46% 
2011 147.14 4031 15.2% 
2012 154.96 4245 5.05% 
2013 160.6 4400 3.51% 
2014 166.84 4571 3.74% 

 
The sanitation department is responsible for the daily MSW collection, and transportation within 
the scope of service area. Sealed compression or containerized vehicles are used for MSW 
transportation. The small enclosed trucks collect MSW from dedicated MSW disposal bins in the 
community and send to transfer station for compression. 
 
There are two large-scale MSW compression transfer stations in Taiyuan City. One is the Nanyan 
MSW transfer station, which is mainly used to compress and transfer the domestic garbage from 
Jinyun District and Wanbailin District to Houcun Sanitary Landfill. The other one is the Zhangzitou 
MSW transfer station, which is mainly serving the Xinhualing District and Jiancaoping District to 
Houcun Sanitary Landfill.  
 
There are two MSW disposal facilities that have put into operation in Taiyuan City, namely Houcun 
Sanitary Landfill and Dongshan WTE Plant. As the proposed site is located in Qingxu County, the 
basic information of Qingxu Sanitary Landfill is also summarized in Table 3.2.  
 

Labor Law 1995 
Labor Contract Law 2008 
Fire Fighting Law 2008 
Building Law 2011 
Special Equipment Safety Law 2013 
Special Provisions on Labor Protection for Female Workers 2013 
Regulation on the Management of Personal Protective Equipment in 
Workplace 

2017 
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 The design storage capacity of Houcun Sanitary Landfill is 1200×104m3. As of September 
2015, the remaining capacity of is 528.8×104m3. The remaining service life is only 3.89 
years. 

 The Dongshan WTE Plant is designed to handle 1000 t/d MSW. However, it proceeds 1400 
t/d of MSW, which exceeds the load by 40%. 

 Qingxu Sanitary Landfill was put into use at the end of 2013 and has a design life of 12 
years. Currently it is operated as its design capacity of 200 t/d. 

 
Table 3.2 Summary of existing municipal solid waste disposal facilities 

No. Existing Facility Location 
Design 
Capacity(t/
d) 

Actual 
Receiving 
Amount 
(t/d) 

Year of 
Operation/Expected 
Service Life 

1 
Houcun 
Sanitary Landfill 

Houcun Village, 
Yangqu County 

1500 3348 2008, 17 years 

2 
Dongshan WTE 
Plant 

Haozhuang Town, 
Yinze District 

1000 1400 2007, 27 years 

3 
Qingxu Sanitary 
Landfill 

Liudiduan Village, 
Qingxu County 

200 200 2013, 12 years. 

 
The existing MSW disposal facilities of Taiyuan city have been overloaded that will greatly shorten 
the service life. In addition, the landfill disposal accounted for about 70% and incineration 
accounted for 30%. According to the Thirteen-Five National Plan for the Construction of Harmless 
Treatment Facilities for Municipal Solid Waste, it required that by the end of 2020, incineration 
shall account for more than 50% of the total capacity. 
 
The feasibility study predicted the domestic solid waste generation based on per capita garbage 
production. The waste production in Taiyuan City will reach about 4978 t/d, 5380 t/d and 6352 t/d 
in 2018, 2023 and 2030 respectively.  
 
Taiyuan Municipal Government authorizes the TSAB to grant the franchise rights to Taiyuan SUS 
and guarantees that the TSAB shall transport no less than 1,000,000 t/a (equal to 3000 t/d 
assumes 8000 operation hours a year) to the appointed delivery location (the weighbridge). TSAB 
is responsible for the delivery of domestic garbage. 

3.2 Project Area 

The EIA report provided details on relevant physical, biological, and socio-economic conditions 
within the project site and surrounding areas. The key contents are summarized and presented 
in the following sections. 
 

3.2.1 Physical Settings 
 

Location. The Taiyuan WTE plant is housed in the premises of Taiyuan Circular Economy and 
Sanitation Industry Demonstration Park (the EIP) located at in 360 m south of Dongnanshe Village, 
Liudu Township, Qingxu County, Taiyuan City of Shanxi Province, PRC. The project site is about 
60 km to the center of Taiyuan City and 14 km to center of Qingxu County. The location map of 
the site is presented in Figure 3.1.  The area of the site is in Taiyuan Basin, which is relatively flat. 
The terrain is slightly higher in the west part.   
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Qingxu County in central Shanxi province covers an area of 609 square kilometers and has a 
population of 340,000, state highway 208 and 307 passing through it. Qinngxu County has 4 
Towns, 5 Townships and 1 district, 192 villages and 6 residents committees. Benefit from good 
location and convenient transportation, Qingxu County has comparatively better rural economy in 
Shanxi Province, its average per capita disposable income of rural residents is 17,799 CNY (2,543 
USD) in 2017, about 65% higher than Shanxi province average. 

Dongnanshe Village located in the south of Qingxu County, adjacent to Wenshui County is a 
medium-small scale village in terms of area and population. It has a total population of 1,430 
made up of 490 households. The work force number is around 950. The village head of 
Dongnanshe indicated there are a total of 2,000 Mu (133 hectare) land, among which most is 
registered as agriculture and orchard land (75%, 1,500 mu), with 300 mu (15%) of residential area 
(including villagers private vegetable land in front and back yards), and 10% of communal owned 
unallocated agriculture land. Dongnanshe village’s average cultivated land holding per capita is 
about 1.3 mu, 24% less than the average of Shanxi Province. 

Table 3.3: Dongnanshe Village Land Category 

Unit 

Agriculture and 
orchard land 

Residential area 
Communal owned 
unallocated 
agriculture land 

Total 

N % N % N % N % 

In mu 1,500 
75% 

300 
15% 

200 
10% 

2,000 
100% 

In Hectare 100 20 13 133 
Source: Dongnanshe Village head 

 

 
Figure 3.1: Taiyuan WTE Plant Location 

 
The current external transportation is mainly relying on the existing X450 county road (also called 
Qingwen Road). The Binhe West Road, starting from South Ring Highway to Guangzhong Bridge 
will be extended to the project site with total length of 13 km.  Domestic solid waste and various 
auxiliary materials will be transported via the southern extension of Binhe West Road instead of 
the existing X450 county road.  
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Landform and Terrain. The landform of Qingxu County is high in the northwest and low in the 
southeast. It is divided into three major geomorphic units, i.e. mountainous area, alluvial fan and 
alluvial plain. The alluvial plain has an area of 378.41 km2, accounting for 62.1% of the total area 
of the county. The terrain of the project site is flat. The ground elevation is about 754 m. The 
geomorphic unit of the project site belongs to the alluvial plain of the west bank of Tuanyuan Basin. 
The surface is widely covered by the quaternary loess. 
 
Meteorological Conditions. Qingxu County has a warm temperate continental climate with four 
distinct seasons. The winter is long and cold with little snow. The spring s dry and windy. Rainfall 
is mainly concentrated in summer. According to the meteorological data of Qingxu County 
Meteorological Station (1991-2010), the annual average temperature is 11.1 ℃; the annual 
extreme maximum temperature is 40.4 ℃; the annual extreme minimum temperature is -22.0  ℃; 
the average annual precipitation is 304.1 mm; the maximum precipitation is 578. 4mm; the 
minimum precipitation is 254.5 mm; the average relative humidity is 54.5%; the average annual 
sunshine hours are 2339.9 hours. The maximum wind frequency and corresponding wind 
direction are as follows: NE, 11.5%; ENE, 10.9%; E, 7.2%. The sum of wind frequency is less 
than 30% so that dominant wind direction in the area is not obvious. The static wind frequency is 
17.4%. The average annual wind speed is 2.1 m/s and the maximum wind speed is 13.0 m/s.  
 
Hydrology. Qingxu County has 12 gullies and 4 rivers in its boundary, which belong to Yellow 
River water system. Fen River is about 280 m on the east side of the Taiyuan EIP. The length of 
Fen River in Qingxu County is 19.5 km. The riverbed is 400-500 m wide. The average flow rate 
is 5.26 m3/s. The maximum annual flow is 34 m3/s (1967) and the minimum annual average flow 
is 7.4 m3/s.  
 
Groundwater. The reserves of groundwater resources in Qingxu County are 128.026 million m3, 
and the exploitable reserves are 104.104 million m3. The groundwater table of the project site is 
1.20 to 6.0 m in wet season. The seasonal variation is about 1.0 m. 
 
Soil. The major soil types in Qingxu County are brown soil, meadow soil and saline soil. The soil 
distributed in the project site is meadow soil.  
 
Seismicity. The peak acceleration of ground motion is 0.20 g, and corresponding seismic basic 
intensity is VIII degree in the project area. 
 

3.2.2 Taiyuan EIP 
 

Taiyuan EIP, managed by Taiyuan Municipal Sanitation Administration Bureau (TSAB), is an 
integrated industry park mainly focused on establishing and operating waste treatment and 
recycling facilities. The Detailed Plan of Taiyuan Circular Economy and Sanitation Industry 
Demonstration Park (Taiyuan EIP) (2015-2025) was approved by Qingxu County government in 
August 2015 and updated in 2018. The development of the EIP started from 2016. The total 
planned development area is 37.86 ha by 2020 and 92.41 ha by 2025.  
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Source: Taiyuan EIP Detailed Plan (2015-2025) (2018 version) 

Figure 3.2: Taiyuan EIP Functional Zoning 
 

 
Source: google earth image on April 2018. 

Figure 3.3: Google images of the Taiyuan EIP 
 
Currently, the kitchen waste treatment plant with capacity of 500 t/d is in operation since 
November 2016. The sludge treatment plant with capacity of 700 t/d is under construction at the 
time of site visit in December 2018 and is expected to be operational by early 2019. These waste 
treatment and recycling facilities are operated by other concessionaires. The recovery heat from 
waste incineration is planned to provide energy for sludge drying and kitchen waste fermentation.  
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Figure 3.4: Distribution of the Surrounding Villages 

The environmental sensitive receptors identified in the EIA report is provided in Table 3.4. 

Table 3.4: Environmental Sensitive Receptors Identified 

Environmental 
Elements 

Target 
Name Direction  Distance 

(km) 
Population Households 

Air 
 
 

Qingxu 
County 

Dongnanshe N 0.36 1351 464 
Hanwu SE 1.0 1248 436 
Nandongshe NW 1.2 268 103 
Changfeng W 1.5 2241 776 
Hanwupu SE 1.7 1015 382 
Beishe N 1.7 1981 703 
Beidongshe NE 2.0 953 286 
Jijiazhuang E 2.0 598 244 
Xinying SE 2.2 647 240 

Wenshui 
County 

Yanjiapu SW 1.2 1005 270 
Haojiapu SW 1.9 523 181 
Beihu NW 2.0 3100 1100 
Xinanshe WSW 2.2 1242 441 
Xishe S 2.4 3408 1100 

Surface water Fen River E 0.28   
Pond Located in Wenshui County. It is 280 m south of the plant 

boundary. The pond is used to harvest rainfall for irrigation. 
Groundwater Drinking water well of Liudu township at 4.5 km upstream of the plant. 

Total of 15 wells in the downstream within the scope of the assessment. 
Acoustic 
Environment 

No villages within 200 m of the plant boundary. 
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3.3 Subproject Components 

According to the feasibility study report (FSR) and preliminary design, the components of the unit 
functions and processes are briefly described as follows: 
 
(1) MSW Receiving, Storage and Feeding System 

 
MSW is received at the facility through the main entrance weighbridge. For billing, monitoring, 
and control purposes, the waste will be declared, weighed, and registered after it enters the plant. 
Once the MSW is unloaded onto the tipping floor via an elevated road, it will be moved into a 
storage pit. The storage pit is designed to hold an effective capacity of 60000 m3 of MSW, which 
will allow for 6.6 days of storage.  
 
Total of four cranes will be installed. The storage pit will be operated by overhead cranes to move 
the waste from the storage pit into the hopper and obtain a more homogenous stream of waste 
entering the combustion chamber.  
 
The bottom of the storage bin has a slope of not less than 2%. The leachate is dredged into the 
trench connecting a collection tank. There are two collection tanks with total effective capacity of 
900 m3 on the north and south side of the unloading hall that can hold 1.5 days of leachate. Then 
the leachate will be sent to the wastewater treatment plant. 
 
(2) Combustion and Power Generation System 
 

Incinerator.  SUS reciprocating grate is adopted. An air-cooled grate pulls in primary combustion 
air over the waste storage pit and pushes this air through the grate to cool the grate and then 
combust the waste. Flue gas from the bag fabric filter is sent back to the incinerator. The primary 
air and recycled flue gas (secondary air) are preheated by the steam heater. Automatic 

combustion controls (ACC) is used to maintain the combustion temperature more than 850℃, 
and keep evaporation steam rate of the boiler stable automatically, by controlling the operation 
of feeder and reciprocating grate.  
 
Steam Turbine Generator. The heat in the combustion gases is transferred through the air-
cooled wall of the combustion chamber to water that evaporates. The steam is then superheated 
in the superheater tubes. The generated high pressure and high temperature steam will be sent 
to a steam turbine where it expands the turbine to rotate and produce mechanical work, which is 
converted to electricity.  Table 3.3 shows the major parameters of the combustion and power 
generation system. 
 

Table 3.3: Technical Specifications of Combustion and Power Generation System 

Parameter Value 

1. Incinerator 

Mode SUS-Hitz-VonRoll 
# of incinerator 4 
Capacity of each incinerator (TPD) 750 
Length of grate 14.83 m 
Width of grate 9.9 m 
Combustion rate of the grate 227 kg/m2·h 
2. Waste Heat Recovery Boiler 



24 

# of boiler 4 
Rated steam output 69.1 t/h 
Steam parameter 485℃/6.4 MPa 

3. Power generator 

Mode C40-6.3/0.6/475℃ 

Type Condensing steam 
Rated power 40 MW×2 
Speed 3000 r/min 

Source: Preliminary Design 

 
(3) Air Pollution Control (APC) System 
 
Selective Non-Catalytic Reduction (SNCR) will be used to reduce NOx. Urea ((NH2)2CO) will be 
used as a reduction agent to react with NOx. The urea is injected a high temperature into hot flue 
gases in the furnace in order to reduce and convert the NOx emissions to nitrogen, water and 
carbon dioxide. 4.0% urea solution will be used. 
 
After the SNCR process, the flue gas enters in to semi-dry scrubber where the rotary atomizer 
sprays a mixture of lime and water into the hot exhaust gases to significantly reduce and 
neutralize acid gases. The rotational speed of rotary atomizer is 12,000 revolutions per minute 
(rpm). 
 
The remaining heavy metals and trace organic compounds such as dioxins and furans are 
controlled by blowing dry-powdered sodium bicarbonate and activated carbon into the hot 
exhaust gas for absorption and removal. 
 
Baghouse Fabric Filters is used to clean the air of sot, smoke and metals, while also controlling 
particulates from the flue gas. The efficiency of particle removal is 99.999%. 
 
(4) Ash Handling System  
 
The incineration bottom ash (IBA) is collected at the end of the combustion from the furnace 
bottom and waste heat boiler and then delivered to the slag storage pit by conveyors. It is 
estimated that the plant can produce slag 795.3 TPD under the design working condition. 
 
(5) Stack 
The treated flue gas will finally be emitted via the stack. The stack height is 80 m. The Continuous 
Emissions Monitoring System (CEMS) is installed at 30 m height.  The items tested include: flue 
gas temperature, flow, dust, SO2, HCL, NOx, O2, CO, CO2, NH3 and HF.  
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Source: SUS brochure 
Figure 3.5: Process Diagram of Taiyuan WTE Plant 

3.4 Associated/Linked Facilities 

(1) Taiyuan EIP Wastewater Treatment Plant (WWTP) 
 

The wastewater produced by the WTE facility, including leachate, recycled cooling water and 
municipal wastewater will discharge into Taiyuan EIP WWTP.  Taiyuan EIP WWTP, constructed 
by Shanxi Jinlian Environmental Technology Co., Ltd, adopts a process of air flotation together 
with coupled vapor extraction. The total design capacity is 2500 m3/d, including 1200 m3/d 
leachate. The effluent will be sent to Jinyang Wastewater Treatment Plant by sewer. It is 
expected to enter into operation in August 2019. 
 
(2) Jinyang WWTP 
 
The Jinyang WWTP will receive the pre-treated sewage from Taiyuan EIP through a 22 km 
sewerage pipe and provide 3000 m3/d recycled water for WTE facility via 13 km transmission 
pipe. The sewage pipe and reclaimed water transmission pipe are installed simultaneously with 
the construction of south extension for Binhe West Road.  
 
Taiyuan Municipal Sanitation Administration Bureau has signed a sewage treatment agreement 
with Taiyuan Drainage Department dated on March 7, 2017. The heavy metal concentrations of 
leachate shall not exceed the limits stipulated in table 2 of Pollutant Emission Limits for Sanitary 
Landfill (GB 16889-2008) before mixing with other sewage from the Taiyuan EIP. 
 
Jinyang WWTP is located at Yao Village of Jinyuan District,18 km northeast of the WTE facility. 
It has passed the environmental completion acceptance inspection on December 1, 2016 and 
entered commercial operation since April 2017 jointly invested by Beijing OriginWater Co., Ltd 
and Taiyuan Drainage Department. The current capacity is 320,000 m3/d, including 120,000 m3/d 
recycled water.  
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(3) Shanxi Shuangliang Dingxin Cement Co., Ltd 
 
SUS Taiyuan has reached a tentative agreement with Shanxi Shuangliang Dingxin Cement Co., 
Ltd on 16th January 2017 for disposal of fly ash. The details on transportation, fees and fly ash 
amount will be further determined on the formal agreement once the WTE facility enter into 
operation. The cement plant is located in Dongshan limestone mining area in Xinhualing District 
of Taiyuan City. It is about 60 km to the EIP. The design capacity of the cement kiln is 2500 t/d.  
 
(4) Qingxu County Sanitary Landfill Site 

 
The stabilized fly ash will be sent to Qingxun County Sanitary Landfill Site designated by TSAB 
when the cement plant is in outage. It is about 32 km to the Taiyuan EIP. 
 
Qingxu County Sanitary Landfill Site has been in operation since end of 2013 and is currently the 
main disposal site of Taiyuan City’s municipal solid waste. The design capacity is 200 t/d. The 
remaining capacity is 856,000 tons as of October 2016. Once the WTE comes into operation, the 
MSW of Qingxu County will be directed to the WTE plant and this landfill site will be reserved as 
backup for fly ash disposal. The WTE facility can save on potential landfill space and prolong the 
life of existing landfill that are already under pressure. 
 
(5) Slag Treatment Plant 
 
A slag treatment plant is planned with capacity of 800 t/d is planned at the north side of the WTE 
facility within in the Taiyuan EIP. The bottom ash produced by WTE facility will be beneficially 
used for bricks, hollow bricks and floor tiles. The slag treatment plant is at planning stage during 
the time of site visit in December 2018. The slag can be transported to the Qingxu County Landfill 
site free of charge before the slag treatment plant comes into operation as agreed in the BOT 
concession agreement. 
 
(6) Power Evacuation 
 
The electricity produced on site will be transmitted to the grid via 8 km 110 kV transmission line 
with approximately 23 transmission towers, connecting the power plant switchyard to the local 
substation. The specific transmission station is 110 kV and is located at Wenshui County of 
Lvliang City. The transmission line alignment passes through areas that are similar to the 
characteristics of the project land which is mostly barren land dominated with sparse weeds and 
grasses and is greatly disturbed by human activities. The transmission line is currently under 
construction and is expected to be completed by June 2019.  Taiyuan SUS is building the 
transmission line for the Shanxi Provincial Power Company. Shanxi Provincial Power Company 
designed the transmission line alignment as part of the state grid and will take over the operation 
and maintenance of the transmission line after construction. The EIA report for the transmission 
line was prepared by the Shanxi Provincial Power Company and was approved by the Shanxi 
Provincial Environmental Protection Department ([2018]299)). 
 
The EIA approval required compliance with the identified measures in the EIA report for 
mitigating potential impacts during the construction of the transmission lines/towers.  
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.  
Figure 3.6: Indicative Map of transmission line from WTE site to substation 

 

(7) MSW Transfer Station 
Taiyuan City has two large MSW transfer stations, namely Nanyan MSW Transfer Station and 
Zhangzitou MSW Transfer Station. The service area of Nanyan MSW Transfer Station will be 
covered by the WTE facility so that it is linked infrastructure that should be assessed. Nanyan 
MSW Transfer Station is managed by Taiyuan Municipal Sanitation Administration Bureau 
(TSAB) and has been in operation since 2011. It is under expansion from 600 t/d to 1500 t/d 
during the site visit conducted in December 2018. The expansion is expected to be completed in 
June 2019. The environment completion inspection report was approved by Taiyuan Municipal 
Environmental Protection Bureau (EPB) on in September 2011. The tabulated EIA for the 
expansion works was approved by Jinyuan Branch of Taiyuan Municipal EPB in 2016. The MSW 
uses vertical compression technology without sorting or recycling. Nanyan MSW Transfer Station 
is about 60 km to the proposed WTE plant.  

3.5 Subproject Progress 

Construction was commenced in September 2017 and is expected to be completed in June 2019. 
The commissioning is scheduled in August 2019. During the site visit, the major civil works of 
garbage receiving and storage hall, furnace workshop, generator workshop and chimney were 
mainly completed while the rest are still under construction. 

4. ENVIRONMENTAL AUDITING FINDINGS 

4.1 Compliance with applicable requirements of national laws and regulations, 
ADB SPS and international industry best practice standards 

EIA approval (Appendix 4) for the WTE facility was obtained in August 2017. Other environmental 
related permits and approvals prior to operation are indicated in Table 4.1 that is regarded as 
compliance with regulatory requirements. 



28 

 
Table 4.1: Environmental related permits/approvals pre-operation 

No. Permit/License/Approval Authority Approval Date 

1 EIA  Taiyuan Environmental Protection 
Bureau 

2nd August 2017 

2 Feasibility Study Taiyuan Development and Reform 
Commission 

6th September 
2017 

3 Preliminary Design Taiyuan Development and Reform 
Commission 

8th August 2018 

4 Soil and water conservation 
Plan 

Taiyuan Water Resources Bureau 23rd June 2017 

5 Site selection  Qingxu County Housing and Rural-
Urban Construction Bureau 

17th August 
2017 

6 Water abstraction permit Shanxi Provincial Water Resources 
Department 

2nd June 2017 

7 Cultural relics investigation 
survey 

Qingxu County Cultural Relics and 
Tourism Bureau 

22nd December 
2016 

8 Flood risk assessment Shanxi Provincial Water Resources 
Department 

11th October 
2016 

9 Occupational health risk 
assessment 

Expert Panel Review 15th April 2017 

10 Opinions on Connection to Grid Shanxi Provincial Power Company of 
State Grid 

27th July 2016 

11 Earthquake Risk Assessment Taiyuan Earthquake Disaster 
Reduction Bureau 

21st October 
2016 

Source: SUS 

4.2 Audit of the Project Design 

Based on the review of feasibility study and preliminary design, Taiyuan WTE conform to the 
required design and equipment specification. Table 4.2 summarizes the design profile against 
the Technical Guidance Report of Municipal Solid Waste Incineration of World Bank and shows 
that the design complies with the key criteria. 
 

 
Table 4.2: Summary of Design Profile 

Key Criteria Taiyuan WTE Design Satisfied 
or Not? 

Incineration Technology 
 The lowest calorific value (LCV) 

of the waste must be at least 6 
MJ/kg throughout all seasons. 
The annual average LCV must 
not be lesson than 7 MJ/kg. 

Maximum Continuous Rating (MCR) LCV: 7536 
kJ/kg 
  

Yes 

 The technology must be based 
on mass burn technology with a 
moveable grate. Furthermore, 
the chosen supplier must have 
numerous reference plants in 
successful operation for a 
number of years. 

The plant adopts the locally made SUS-Hitz-
VonRoll model incinerator.  
 
The moving grate technology is the dominant 
waste to energy technology globally with a track 
record of over 100 years in the industry. It is also 
clearly recommended by the technical policy of 
MSW Disposal and Pollution Prevention and 

Yes 
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Key Criteria Taiyuan WTE Design Satisfied 
or Not? 

Control issued by Ministry of Housing and Urban-
Rural Development.  
 
The Hitachi Zosen Group (HZ) has extensive 
references on engineering and manufacturing of a 
large-size incinerator. SUS is the exclusive 
licensee of HZ in the PRC.  
 
As reported in the FSR, SUS supplies incinerators 
for 67 WTE plants by end of 2015. The total 
capacity is more than 70,000 TPD.  This 
technology also is used in WTE plants developed 
and operated by SUS, such as its plants in Zhuhai 
(1200 TPD), Ningbo (2250 TPD), Qingdao (MSW 
1500 TPD+sludge 350 TPD), Wuzhou (1000 TPD), 
Shenyang (1500 TPD), Yushu (1050 TPD), and 
Xuanwei (500 TPD). An independent technical due 
diligence conducted by ERM for two WTE plants in 
operation, i.e. Zhuhai plant and Ningbo plant, 
confirmed the reliability of this technology. 
 

 The furnace must be designed 
for stable and continuous 
operation and complete burn out 
of the waste and flue gases 
(CO<50 mg/Nm3, TOC<10 
mg/Nm3) 

Automatic Combustion Control (ACC) system Yes 

 The annual amount of waste for 
incineration should be no less 
than 50,000 metric tons, and the 
weekly variations in the waste 
supply to the plant should not 
exceed 20 percent. 

3000 TPD Yes 

Air Pollution Control 
 The furnace must be designed 

for stable and continuous 
operation and complete burn out 
of the waste and flue gases 
(CO<50 mg/Nm3, TOC<10 
mg/Nm3) 

Automatic Combustion Control (ACC) system Yes 

 The flue gases from the furnace 

must be cooled to 200 ℃ or lower 
in a boiler before flue gas 
treatment technology can be 
applied. 

Cooled to 190 ℃ Yes 

 The flue gas treatment 
installation must be capable for 
removing dust at least as 
efficiently as two-stage 
electrostatic precipitator (basic 
emission control, dust<30 
mg/Nm3) 

The bag filter is designed to remove the dust from 
7000 mg/Nm3 to less than 10 mg/Nm3, with 
removal efficiency of 99.9%. 

Yes 
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Key Criteria Taiyuan WTE Design Satisfied 
or Not? 

 Flue gas monitoring will be 
equipped with online emission 
monitoring system 

Online continuous emissions monitoring system Yes 

 A controlled and well-operated 
landfill must be available for 
residue disposal. 

Qingxu County Sanitary Landfill is reserved as 
backup for bottom ash disposal. 

Yes 

 Elimination of hydrogen chloride 
(HCl) from the flue gases should 
be considered. 

Semi-drying scrubber will be used to remove HCl. Yes 

Leachate and Wastewater Treatment 
 On-site leachate treatment 

system to meet the EIA 
requirements or discharge 
standard before discharging to 
wastewater treatment plant 

The high concentration leachate is treated via air 
floatation +coupled vapor extraction process by the 
EIP WWTP to remove nitrogen then sent to the 
Jinyang WWTP. Jinyang WWTP uses Anaerobic + 
MBR process to satisfy Class 1A standard. 

Yes 

 Domestic wastewater is 
discharged or reused. 

Domestic wastewater will be discharged and pre-
treated at the EIP WWTP before delivering to the 
Jinyang WWTP through pipeline. 

Yes 

 
The project is designed to satisfy with the stringent emission limits of European Industrial 
Emission Directive 2010/75/EU. The specific design standard is presented in Table 4.3. 
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Table 4.3 Designed Air Emission Limits 

Pollutant Unit GB 18485-2014 EU 2010/75 Design 
Daily Hourly Daily Half 

hourly 
Daily Hourly 

Dust mg/Nm3 20 30 10 30 10 30 
HCl mg/Nm3 50 60 10 60 10 60 
HF mg/Nm3 n/a n/a 1 4 1 4 
SO2 mg/Nm3 80 100 50 200 50 100 
NOX mg/Nm3 250 300 200 400 200 300 
CO mg/Nm3 80 100 50 100 50 100 
Hg mg/Nm3 0.05 0.05 0.05 
Cd+Ti mg/Nm3 0.1 0.05 0.05 
Pd+Cr+As+Sb+Co+Cu+Mn+Ni+V mg/Nm3 1.0  0.5 
Dioxin Ng-

TEQ/Nm 
0.1 0.1 0.1 

Source: preliminary design 

4.3 Audit of the Environmental Impact Assessment 

The following audit is based on review of EIA report prepared by Shanxi Jinhuan Keyuan 
Environmental Resources and Technology Co., Ltd and approved by Taiyuan Municipal EPB on 
2 August 2017 and site observations. The results of the baseline environmental quality 
assessment (see Appendix 5) and predicted emissions levels modelling are detailed in the EIA 
report.  
 
4.3.1 Air  

 
(1) Baseline Ambient Air Quality 

 
Air quality was monitored at each village surrounding the WTE site. Total of 10 locations were 
monitored by Shanxi Provincial Small and Medium Sized Enterprise Environmental Monitoring 
Center for consecutive seven days during 20 to 26 March 2015. The evaluation is based on 
Ambient Air Quality Standard (GB3095-2012). The data showed that daily average concentration 
of SO2 and NO2, and hourly average concentration of SO2, NO2, NH3, CO, HCl, and H2S complied 
with standards. The 24-hour average concentration of TSP, PM10 and PM2.5 exceeded the 
standard. The baseline monitoring results for ambient air quality are presented in Appendix 5. 
The exceedances were mainly caused by coal-fired heating plants in the area and sparse 
vegetation coverage. The regular air quality monitoring records in recent three years (2014-2016) 
conducted by Qingxu environmental monitoring station also showed the exceedance of PM10, 
PM2.5, SO2 and NO2 during heating seasons.  
 
Jiangsu Suli Persistent Organic Pollutants Analysis and Testing Center was entrusted by SUS 
to monitor dioxin in ambient air. Samples were taken during May 24 to 26, 2017 at three 
representative sites: 
 Dongnanshe Village, where the nearest residential area can be found; 
 Beidongshe Village, where has the maximum predicted 24-hourly average TEQ 

concentration; and  
 Yanjiapu Village, where has the maximum predicted 24-hourly average TEQ concentration.  
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The tested results ranged between 0.009 to 0.084 pg TEQ/Nm3 does not exceed the Japanese 
standard of 0.6 pg TEQ/Nm3.  
 
(2) Anticipated Environmental Impacts and Mitigation Measures During Construction 
 
The source of air emission during construction phase includes site clearing, earthworks, vehicle 
movement, material storages and handling and operation of construction equipment. The 
impacts on ambient air quality during construction phase is temporarily for short duration and 
restricted to small area. 
 
Mitigation Measures: 
 Loading and unloading of construction materials shall be made at designated locations in 

the site; 
 Water shall be sprayed on earthworks and unpaved road periodically; 
 Covering of spoils and construction debris; 
 Regular maintenance of machinery and equipment; 
 Real-time monitoring of TSP, PM10 and PM2.5 in construction site  
 
There is no sensitive target within 200 meters. The nearest residential area is Dongnanshe 
Village that is 360 m from the site. No complaints on dust were received from any nearby 
residential areas to date. 
 
(3) Anticipated Environmental Impacts and Mitigation Measures During Operation 
 
The EIA report predicted the impacts of air emissions under different emission conditions using 
AERMOD 13  model and CALPUFF 14  mode recommended by Technical Guideline for 
Environmental Impact Assessment-Air (HJ 2.2-2008) as summarized in Table 4. Daily and hourly 
meteorological conditions recorded by Qingxu County Meteorological Station (2014) were used 
for the modelling. For the calculation of hourly concentration, long-term hourly meteorological data 
is required. The most polluted hours and the hours of meteorological conditions that have the 
greatest impact on each ambient air protection targets are defined as typical hourly meteorological 
conditions. Similarly, the most polluted days and the days of meteorological conditions that have 
the greatest impact on each ambient air protection targets are defined as typical daily 
meteorological conditions. Therefore, the predicted daily and hourly concentrations are the “worst 
case”. The predicted 24-hour average concentration at sensitive receptor spots are shown in 
Table 4.5. The detailed monitoring results of each scenarios are presented in Appendix 6.  
 

Table 4.4: Summary of Air Pollutant Emission Prediction 

Emission 
Scenario  

Predicted 
Parameter 

Modelling 
Points 

Time Intervals Results 

Emissions under 
normal operation 
condition 

SO2, NO2, PM10, 
CO, HCl, 
dioxins, PM2.5 

Sensitive 
receptors, grid 
point, and 
locations with 
maximum 
ground 
concentration 

Hourly 
24-hourly 
Yearly 
 
 

Comply with GB 
3095-2012 and 
other standards 
except for PM10 
and PM2.5 

                                                           
13 United States Environmental Protection Agency. Air Quality Dispersion Modeling – Preferred and Recommended 
Models 
14 CALPUFF Modeling System 
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Emission 
Scenario  

Predicted 
Parameter 

Modelling 
Points 

Time Intervals Results 

Emissions under 
accidental 
operation 
condition 

SO2, NO2, PM, 
CO, HCl, 
dioxins, NH3, 
H2S 

Sensitive 
receptors and 
locations with 
maximum 
ground 
concentration 

hourly Comply with GB 
3095-2012 and 
other standards 
except for PM10 
and PM2.5 

Cumulative 
impacts with the 
kitchen waste 
treatment plant 

PM10
15 Sensitive 

receptors 
24-hourly 
Yearly 

Non-compliance 
as the 
background PM 
exceeds the 
standard. 

Considering 
closure of other 
pollution sources 
in the area 
planned 

SO2, PM10, NOx Sensitive 
receptors 

24-hourly Comply with GB 
3095-2012 and 
other standards 
except for PM10  

 
 
Table 4.5: Predicted 24-hour Average Concentration at Sensitive Receptors under Normal 
Operation Scenario 

Pollutant No. Sensitive 
Receptor 

Background16  
(mg/m3) 

Contribution 
of the project 
(mg/m3) 

Standard 
(mg/m3) 

Cumulative 
concentration 
(mg/m3) 
 

Percentage 
of the 
standard 
(mg/m3) 

Contribution 
of the 
project% 

SO2 1 Mengjiazhuang 0.065 0.000371 0.15 0.065400 43.58 0.57 

2 Beidongshe 0.05 0.000426 0.15 0.050400 33.62 0.84 

3 Dongnanshe 0.048 0.000727 0.15 0.048700 32.48 1.49 

4 Yanjiapu 0.046 0.001130 0.15 0.047100 31.42 2.4 

5 Hanwupu 0.053 0.000353 0.15 0.053400 35.57 0.66 

6 Xiajiapu 0.058 0.000201 0.15 0.058200 38.8 0.35 

7 Maximum 
ground 
concentration 
(-800, -500) 17 

0.043 0.000163 0.15 0.043200 28.78 0.38 

NO2 1 Mengjiazhuang 0.038 0.001480 0.08 0.039500 49.35 3.75 

2 Beidongshe 0.037 0.001580 0.08 0.038600 48.23 4.10 

3 Dongnanshe 0.034 0.002650 0.08 0.036700 45.81 7.23 

4 Yanjiapu 0.032 0.004110 0.08 0.036100 45.14 11.38 

                                                           
15 NO2 and SO2 are not considered as the key pollutants for the kitchen waste operation since it uses anaerobic 
process therefore only PM10 was modelled.  
16 Average of seven consecutive days 
17 Cartesian coordinates of the location. The coordinates of the chimney is set as (0,0) 
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Pollutant No. Sensitive 
Receptor 

Background16  
(mg/m3) 

Contribution 
of the project 
(mg/m3) 

Standard 
(mg/m3) 

Cumulative 
concentration 
(mg/m3) 
 

Percentage 
of the 
standard 
(mg/m3) 

Contribution 
of the 
project% 

5 Hanwupu 0.032 0.001390 0.08 0.033400 41.74 4.16 

6 Xiajiapu 0.036 0.000747 0.08 0.036700 45.93 2.03 

7 Maximum 
ground 
concentration 
(-800, -500) 

0.029 0.005900 0.08 0.034900 43.63 16.91 

PM10 1 Mengjiazhuang 0.27 0.000124 0.15 0.270000 180.08 0.05 

2 Beidongshe 0.293 0.000132 0.15 0.293000 195.42 0.05 

3 Dongnanshe 0.291 0.000220 0.15 0.291000 194.15 0.08 

4 Yanjiapu 0.298 0.000343 0.15 0.298000 198.90 0.11 

5 Hanwupu 0.287 0.000115 0.15 0.287000 191.41 0.04 

6 Xiajiapu 0.244 0.000062 0.15 0.244000 162.71 0.03 

7 Maximum 
ground 
concentration 
(-800, -500) 

0.221 0.000760 0.15 0.222000 147.84 0.34 

PM2.5 1 Mengjiazhuang 0.159 0.000943 0.075 0.160000 213.26 0.59 

2 Beidongshe 0.188 0.000734 0.075 0.189000 251.65 0.39 

3 Dongnanshe 0.166 0.000446 0.075 0.166000 221.93 0.27 

4 Yanjiapu 0.145 0.000592 0.075 0.146000 194.12 0.41 

5 Hanwupu 0.178 0.000584 0.075 0.179000 238.11 0.33 

6 Xiajiapu 0.124 0.000703 0.075 0.125000 166.27 0.56 

7 Maximum 
ground 
concentration 
(-800, -500) 

0.122 0.003370 0.075 0.125000 167.16 2.69 

 
The prediction results showed that the increase rate of SO2, NO2, PM10 and PM2.5 at each location 
of interest and maximum ground concentration point is very low. PM10 and PM2.5 exceeds the 
standard mainly because of the background concentrations.  
 
WTE incineration plant odor is emitted mainly from handling and storing waste before combustion. 
The main sources are the unloading activities and the waste storage pit. The waste storage pit 
and the feeding section of the hopper area are enclosed with roof and walls.  
 
Under normal working conditions: a wind pumping vents with a filter device is arranged at the top 
of the garbage storage pit, and the odor gas is pumped into the furnace as a combustion air. 
When the incinerator is overhauled: the odor can be removed through activated carbon 
deodorant device to avoid non-organized pollutant emissions. However, taking into account the 
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environmental sensitivity of the project and the regulatory requirements, a 300-meter buffer zone 
is determined from the plant boundary. There are no residents within 300 m around the site. 
 
Mitigation Measures: the project will use SNCR+semi-dry scrubber +dry scrubber +activated 
carbon+bag filter for air pollution control and CEMS to monitor the emissions. The details are 
given in Section 3.4. Meanwhile, for the purpose of total pollutant load control of Qingxu County, 
the local government has been implementing a series of program to shutdown old factories and 
retrofit coal-fire kilns to natural gas, etc. The air quality will be improved with these activities. The 
operation of this project will not exceed the allowable total load. 
 
 

4.3.2 Surface Water  
 

(1) Baseline Surface Water Quality 
 
The nearest water bodies are Fen River in the east side and a seasonal pond in the south side. 
The pond mainly harvests rainfall for irrigation. The WTE facility is about 280 m to Fen River and 
will not abstract water from the river. The water quality was tested at three cross sections: 500 m 
upstream of the WTE facility site, 500 m and 1500 m downstream of the site by Shanxi Provincial 
Small and Medium Sized Enterprise Environmental Monitoring Center during September 22 to 24, 
2015. The regular monitoring section at Wennan Village (E 112°22 19 , N 37°33 21 ) 
and Hanwu Village (E112°22 19, E37°33 21 ) was referred. The testing results showed 
the water quality was worse than Class V (Appendix 5). The major pollutants were BOD5, 
ammonia and manganese due to sewage discharge from domestic and industrial sources along 
the river.  The wastewater generated by the WTE facility will be discharged to the EIP WWTP 
then to Jinyang WWTP instead of Fen River. 
 
(2) Anticipated Environmental Impacts and Mitigation Measures 
The environmental impact on surface during construction is localized and not significant. 
Construction wastewater are treated through sedimentation  tank then used for dust control . 
Sewage generated from the WTE facility during operation includes i) circulating water with low 
concentration; ii) highly concentrated wastewater; iii) domestic wastewater; and iii) initial storm 
water. 

 
 The cooling water for boiler will be reused for semi-dry scrubber and slag cooling; 
 The highly concentrated wastewater, including MSW leachate, flushing wastewater from 

tipping floor and leachate collection tank, laboratory wastewater will be pretreated at the EIP 
WWTP then discharged to Jinyang WWTP together with domestic wastewater for further 
treatment by sewers. These parts of wastewater can be transported to Jinyang WWTP by 
trunk before operation of EIP WWTP if the total amount of EIP highly concentrated 
wastewater not exceed 0.5% of the total volume Jinyang WWTP received. It is estimated in 
the EIR that the plant will generate 686.7 t/d high concentrated wastewater during summer, 
which is about 0.2% of the Jinyang WWTP’s current capacity (320,000 t/d).  

 The plant site will use separated drainage system. The initial rainwater will be collected by 
harvesting tank and sent to EIP WWTP. 

 
With these measures, the wastewater produced on site will not be discharged into surface water 
bodies directly. The estimated wastewater amount and destination are summarized in Table 4.5. 
 

Table 4.6: Summary of Wastewater Generated during Operation 
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Types 
Amount 
(m3/d) 

On-site measures Destination 

Domestic wastewater 12.7 
Mixing with effluent 
from EIP WWTP 

Jinyang WWTP 

Leachate 600 
Air flotation and 
coupled vapor 
extraction process of 
EIP WWTP 

Jinyang WWTP 
Washing water from tipping 
floor 

22.1 

Site washing 61.2 
Lab 3.4 
Drainage from circulating 
cooling water system 

120 
Mixing with effluent 
from EIP WWTP 

Reused for semi-dry 
scrubber and slag 
cooling 

Drainage of boiler 34 
Drainage of chemical 
system 

160 

Total Volume 699.4 (99.4) / / 
Note: the figures in the parentheses indicate the amount of sewage in winter. 
 

4.3.3 Noise 
 
(1) Baseline Acoustic Environment 
 
The sound levels at each boundary of the plant and Dongnanshe Village (360 m to the project 
site) were measured during 25-26 March 2015). Both noise levels at nighttime and daytime 
satisfied with the Class II of Ambient Acoustic Environment Standard. 
 
(2) Anticipated Environmental Impacts and Mitigation Measures During Construction 
 
The EIR predicted the noise attenuation with distance (see Table 4.7).  
 

Table 4.7 Noise values of several major construction equipment at different distances 

Noise source 10m 20 m 40 m 60 m 100 m 150 m 200 m 300 m 

Loader, grader, mixer, chainsaw 84 78 72 69 64 61 58 54 

Piling 105 99 93 90 85 82 79 75 

Excavator, roller, crane 82 76 70 67 62 59 56 52 

Bulldozer 76 70 64 61 56 53 50 46 

Source: EIR 
 
The noise exceeds the standard within 100 m during daytime. The compliance distance is 300 
m during nighttime. There is no sensitive target within 300 m around the project. However, 
considering the distance from the nearest village of Dongnanshe Village (360 m), the following 
measures will be taken:  
 Use advanced low-lose equipment. 
 Sensible schedule construction activities, avoid noisy equipment working concurrently. 
 Maintain equipment and machinery in good working order. 
 Nighttime works should only be conducted in exceptional cases. 
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Regular noise monitoring is being done on site. This is also monitored by the environmental 
supervision company. There are no issues or complaints, up to the time of the due diligence, 
due to construction noise. 

 
(3) Anticipated Environmental Impacts and Mitigation Measures During Operation 
 
The predicted noise results, ranging from 55 dB(A) to 80 dB(A)), showed compliance with Class 
III of GB 12348-2008 during daytime. However, non-compliance was identified as far as to 144 
m to east boundary and 110 m to the south boundary during nighttime due to the air-cool facility. 
The nearest residential area is Dongnanshe Village at 360 m to the plant boundary. 
 
Mitigation Measures: 
 
 Select low noise equipment. The steam turbine generator shall be equipped with a heat 

shield and an inner sound absorbing panel. The air blowers, fans and air compressors shall 
be equipped with mufflers. The draft fan needs to install sound insulation cover or be installed 
indoor to reduce the noise to below 80 dB(A)).  

 Plantation of trees in the open space of the site boundary. 
 300 m buffer zone is set up. 
 

4.3.4 Groundwater 
 
(1) Baseline Groundwater Quality 

 
Groundwater quality was tested in dry season and wet season at seven locations respectively in 
2017 (Appendix 5). Exceedance of total hardness, chloride content, ammonia nitrogen, nitrite 
nitrogen, permanganate, iron, manganese, or oil were identified in some locations. The reasons 
were:  
 Corrosion and dissolution of iron-manganese zinc materials in the well tube, resulting in a 

certain degree of excess of metal ions in the water; 
 The discharge of domestic sewage and upstream industrial pollution sewage are the main 

reason for exceedances of ammonia nitrogen and nitrite nitrogen; 
 The residents in the vicinity of the project area drinking well aquifers are mainly medium and 

deep pressurized pore aquifers, mainly recharged by Fen River channel and the overflow 
recharge of upstream pore water. The monitoring of ammonia nitrogen concentration in Fen 
River was about 6.5mg/l, which may be the main reason for the excess of ammonia nitrogen 
in drinking water wells. 

 Because of the low-lying terrain, the groundwater level is shallow. The strong evaporation 
makes the salt and other ions accumulate.  

 the reasons for the excess oil of the drinking water well may be caused by the lubricant of 
the well pump. 

 

The project will not use groundwater for construction and operation. No activities that will cause 
significant impact on groundwater quality were identified in the EIR. 

 

(2) Anticipated Environmental Impacts and Mitigation Measures During Operation 

The project area is located in the middle of Fen River alluvial plain area so that the aquifer is 
continuously stable. During operation, the water for power generation is mainly sourced from the 
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recycled water from Jinyang WWTP. The domestic water is sourced from Taiyuan municipal water 
supply system via DN 900 pipes.   

Four periods after leakage from leachate collection tank, i.e. 100 days, 1000 days, 10 years and 
30 years, were predicted. As ammonia is the key pollutant that may cause potential impacts in 
the water well, the maximum distance reached by ammonia in case of leakage is about 1760 
meters downstream of the run off or groundwater flow in 30 years after leakage. The nearest 
drinking water well is about 2285 m at downstream of leachate collection tank. Thus, the nearest 
water well will not be affected in case of leachate leakage. The site was divided into normal anti-
seepage zone (ground with pavement) and key anti-seepage zone (garbage pit, leachate 
collection pool, leachate ditch and sewage pipeline, etc.). HDPE film will be laid at the key anti-
seepage zone. The permeability coefficient shall be not greater than 10-7 cm/s. Once leakage is 
detected, the polluted groundwater shall be pumped immediately.  

 

 
Figure 4.1 Groundwater monitoring locations during operation 

 
 
 
 

4.3.5 Solid Waste 
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The domestic solid waste during construction will be cleaned by the local sanitation department. 
During the site visit it was confirmed that disposal of domestic waste and construction waste 
were done accordingly. 
 
During operation, the domestic solid waste generated will be treated by the WTE facility on site.  
 
The major solid wastes generated during operation are bottom ash and fly ash. The main 
components of bottom ash generally are slag, glass, ceramics, metal and other uneven mixture 
composition. The main elements of slag are Si, Al, and Ca. This project adopts reciprocating 
grate incinerator, the slag heat burning reduction rate is 3%, and the content of heavy metals 
and other toxic components is much smaller than that of fly ash. According to the Pollution 
Control Standard for MSW Incineration (GB18485-2014), the bottom ash is determined as 
general industrial waste. 
 
It is estimated that the bottom ash generated is 795.3 TPD at a capacity of 3000 TPD MSW. Prior 
to the operation of slag treatment plant in Taiyuan EIP, the bottom ash will be sent to Qingxu 
County Sanitary Landfill. Once the slag treatment plant comes into operation, the bottom ash can 
be beneficially reused to make bricks and other aggregates.  
 
According to the PRC List of Hazardous Wastes (2016), fly ash from solid waste incineration is 
classified as hazardous waste number HW18, which is exempted from the burning ash: if it 
meeting the Pollution Control Standard of Domestic Waste Landfill Site (GB16889-2008), fly ash 
can be sent to sanitary landfill.   
 
Fly ash refers to dust collected by flue gas purification systems (spray reactors and bag-type 
precipitators). In addition to a small portion of heavy metals and trace amounts of dioxins and 
other toxic organic matter, the major compositions of fly ash are CaCl2, CaSO3, SiO2, CaO, Al2O3, 
and Fe2O3. The fly ash will be sold to Shanxi Shuangliang Dingxin Cement Co., Ltd. When the 
cement plant is outage or cannot receive fly ash, fly ash needs to be stabilized in the factory 
before sending to designated sanitary landfill site. The stabilized fly ash shall meet the 
requirements of GB 16889-2008.  
 
The EIA report estimated that the fly ash volume is about 105 TPD. The capacity of the proposed 
treatment and/or disposal facilities for fly ash is deemed adequate to treat fly ash from the 
Taiyuan WTE operation. 
 

4.3.6 Biological Resources 
 

The project land was barren land dominated with sparse weeds, such as artemisia, wild mint, 
dandelion, Sonchus oleraceus L, Cirsium setosum, Chenopodium album L that seriously 
disturbed by human activities. Vegetation coverage rate in the region is about 30%. The 
surrounding area was mainly farmland with corn. The EIA report confirmed there the project area 
is composed of grassland vegetation, there are no national nature reserves and no rare or 
endangered flora in the project area. The habitats have been modified or disturbed by human 
activities as the EIP is already established with kitchen and sludge treatment facilities in advance 
of the WTE construction. 
 
The existing fauna in the project area includes common birds, frogs, rodents, wild ducks, wild 
pigeons, doves, magpies, crows, woodpeckers, sparrows, swallows, bats and snakes. The EIA 
confirmed that there are no protected or endangered wildlife identified by the national and local 
level authorities.  
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After the completion of construction, total of 1.63hm2 green space will be established with a green 
rate of 22.4% to form a buffer zone to surrounding environment. 

 
Figure 4.2 Vegetation in the surrounding area 

 
4.3.7 Soil 

The total earth excavation is 47600 m3 during construction and all excavated earth could be used 
out on site. There is neither borrow pit nor spoil pit required. The increased soil erosion is 
estimated to be 1616 t according to the soil and water conservation plan.  

 
4.3.8 Occupational and Community Health and Safety 

The occupational health and safety risk and mitigation measures during construction and 
operation are defined in the specific occupational risk assessment report instead of EIA.  Solid 
waste handling staff will be exposed to dust, microorganisms, including gram-negative bacteria, 
fungi, and endotoxins, and gases and odor from biological decomposition of the waste. MSW 
incineration plants further involve a risk of exposure to combustion products, such as gases and 
particles at various stages of the process and applied chemicals.  
 

4.3.9 Physical Cultural Resources 
The cultural relics investigation conducted by Qingxu Cultural Relics and Tourism Bureau 
confirmed there is no cultural relics in the project site. The EIR confirmed there is no site of 
cultural, historical or religious significance. 
 

4.3.10 Environmental Risk Assessment 
 

An environmental risk assessment was conducted following the requirements of HJ/T169-2004 
Technical Guideline for Environmental Risk Assessment of Construction Projects as part of the 
Environmental Impact Assessment. The environmental risk mainly come from: 
 Leakage of biogas from tank valves and pipelines; 
 Accidental mission of dioxin from flue gas treatment system; 
 Odorous gas discharging during outage of incinerator; 
 Leakage of leachate that contaminating groundwater. 
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These risks could be managed through effectively implement the emergency response plan and 
the standard operation procedures (Appendix 8). 

  
4.3.11 Analysis of Alternatives 

There alternative sites as indicated in the map below are considered. 
 

 
Figure 4.3: Location of Alternative Sites 

 
The advantages and disadvantages of each site are shown in Table 4.8. 
 

Table 4.8: Comparisons of the Alternative Sites 

 Advantages Disadvantages 

A. Liuduandi Village Elevation is high; meet the 
requirements of 1/100 year 
flood; public utilities are 
available; convenient 
transportation; comply with 
land use planning. 

There is mining subsidence 
area in 5 m southwest. 
Landslide risk. 

B. Huata Village Elevation is high; meet the 
requirements of 1/100 year 
flood; comply with land use 
planning. 

Only earth road connecting to 
highway; 
Landslide risk; 
Two faults within the site; 
Mining subsidence accounts 
for 90% of the site area. 

C. Dongnanshe Village Flat; good geological 
condition; convenient 
transportation; comply with 
the land use planning; 

The original land use is 
farmland; 
Near Fen River. 

 
According to the MSW Incineration Project Construction Standard, Standard for Pollution Control 
of MSW Incineration and Technical Specification for MSW Incineration Engineering, the site shall 
satisfy with the following requirements: 
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 Comply with the city master plan, sanitation plan and EIA requirements; 
 Suitable for the service area, capacity of transfer station, transportation distance and future 

expansion; 
 Fewer sensitive targets such as ecological resources, surface water system, airports, culture 

sites and scenic spots; 
 Its geological condition and hydrological condition can meet with the engineering 

requirements. The site shall not be in area with faults, landslide and mudslide risk, WTE land 
and mining subsidence areas; 

 No flood or waterlogging risks; 
 Convenient transportation condition; 
 The slag treatment facilities shall be identified when selecting WTE facility site; 
 Reliable power supply; 
 Less resettlement cost and occupation of farmland; and  
 Available water supply and wastewater discharge facilities; 
 
The site in Dongnanshe Village was recommended as it has the most favorable geological 
condition. 
 
Four types of incinerator in the market were studied during the FSR stage.  
 

Table 4.9: Comparison of Different Incineration Technology 

Factors 
Considered 

Incinerator Technology 

Moving grate 
incineration 

Fluidized bed Pyrolysis 
incineration 

Rotary kiln 

Features of 
furnace bed 

Mechanical 
moving rage. 
Grate area and 
furnace volume 
is larger 

Fixed furnace 
bed. Grate area 
and furnace size 
are smaller  

Mostly vertical 
fixed furnace 
bed that divided 
into two 
combustion 
chambers 

No grate, driven 
by rotation of the 
furnace to move 
the waste 

Pre-treatment No need need When the 
calorific value is 
low 

No need 

Land area Large Small  Medium level Medium level 
Clinker ignition 
loss 

Easy to meet the 
standards 

It can meet the 
standards under 
condition of 
continuous 
combustion 

Difficult to meet 
the standard 

Difficult to meet 
the standard 

Excess air 
coefficient 

Great Middle Small Great 

Maximum 
capacity of 
single furnace 

1200 TPD 500 TPD 200 TPD 500 TPD 

Air supply Easy to adjust Easy to adjust Not easy to 
adjust 

Not easy to 
adjust 

Flexibility to 
water content of 
MSW 

It can adapt to 
different water 
content of waste 

The furnace 
temperature is 
easy to fluctuate 

It can adapt to 
the water 
content by 
adjusting the 

It can adapt to 
the water 
content by 
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by adjusting the 
drying section 

with the change 
of water content 

residence time of 
garbage in the 
chamber.  

adjusting the 
rotary speed. 

Adaptability to 
the 
inhomogeneity 
of garbage 

The garbage can 
be reversed by 
the grate to 
make it 
homogenized.  

The heavier 
garbage reaches 
the bottom and it 
is not easy to 
burn completely.  

The bulk 
garbage is 
difficult to burn 
completely. 

The bulk 
garbage is 
difficult to burn 
completely. 

Dust content in 
the flue gas 

Low High Low Low 

Combustion 
media 

No need Quartz sand No need No need 

Combustion 
condition control 

Easy Difficult Difficult Difficult  

Operation cost Low Low High High 
Flue gas 
treatment 

Easy Difficult Difficult Difficult  

Maintenance Less More Less Less  
Source: FSR and EIA 
 
Comparing with other incineration technologies, moving grate has the following advantages: 

 No need for prior sorting or shredding. 
 The technology is widely used and thoroughly tested for waste incineration and meets 
the demands for technical performance. 
 It can accommodate large variations in waste composition and calorific value. 
 Lower operation cost. 
 Allows for an overall thermal efficiency of up to 1,200 TPD. 

 
Therefore, moving grate incineration is more suitable for the project. 

4.4 Audit of the Environmental Management Plan 

4.4.1 Construction Phase 
 

Shanxi Industrial Equipment Installation Group Co., Ltd has developed a set of environmental 
management procedures for construction phase, including: 
 Environmental management targets; 
 Identification of environmental impact and risks; 
 site-specific EMP; 
 EMP implementation records; 
 Emergency response plan; 
 Drill plan. 
 
The EMP includes major anticipated environmental impacts, mitigation measures, timeframe and 
responsive persons (see Appendix 7). Emergency drills are mandatory for all staff. The site 
inspection records conducted by contractor EHS specialists and training records were checked 
randomly during the site visit.  
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SUS Taiyuan released an EHS procedure for construction in January 2018. This site level EHS 
procedure contains the following contents: 
 Member and Roles of Safety Production Committee; 
 Safety Production Responsibility System; 
 Health and Safety Education and Training System; 
 Regulation on Routine Meeting; 
 Management of Subcontractor on Safety; 
 Hand-over of Measures for Safety during Construction; 
 Work Ticket Management for Safe Construction; 
 Management of Civilized Construction;  
 Management of Construction Machinery and Appliances; 
 Management of Building, Using and Demolition of Scaffolding.  
 Management of Temporary Electricity Usage; 
 Fire Protection Management System; 
 Traffic Safety Management System; 
 Safety Inspection System; 
 Identification and Control of Potential Safety Risks; 
 Safety Auditing System; 
 Management System for Special Operation Personnel; 
 Hazardous Goods and Major Hazard Source Management System; 
 On-site Safety Facilities and Protective Equipment Management System; 
 Emergency Management System; 
 Occupational Health Management System; 
 Accident (Incident) Investigation, Processing, and Reporting System; and 
 Cross-construction Safety Management. 
 
The environmental mitigation measures, together with health and safety measures, are 
incorporated into the document called civilized mitigation measures.   
 
China Urban Construction Institute Group was engaged as construction supervision company 
(CSC) for supervising construction progress, quality and safety. In addition, Shanxi Delihe 
Environmental Consulting Limited Company was contracted specifically as the third-party entity 
to supervise the EMP implementation on construction site and installation of environmental 
protection facilities base on the requirements of the EPB. The audit confirmed that Delihe 
conducts random and regular site inspections. The inspection frequency mainly depended on 
the construction progress. The composition of site level EHS committee is as follows: 
 

Table 4.10: Composition of Site EHS Committee 
Position Name Organization 

Director Zhai Jianqing SUS Taiyuan 
Executive Deputy Director  Liu Jianhua  SUS Taiyuan 
Deputy Director Li Fei SUS Taiyuan 

Li Pengfei SIEIC 
Zhou Zhe HIEIC 
Dang Zhijun China Urban Construction 

Institute Group 
Member Gao Qiang SUS Taiyuan 

Liu Shengrun SIEIC 
Liu Jianhua HIEIC 
Ren Jianfeng China Urban Construction 

Institute Group 
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It was noted that the environmental supervision company, who played an important role on EMP 
implementation performance was not included in the EHS Committee. 
  
Monthly safety and environment related meetings are organized by site EHS committee to report 
EHS related issues and to discuss corrective action plans for any non-compliance.  
 
The environmental supervision company submitted monthly inspection report to SUS Taiyuan 
and contractor. The report documented the major construction progress and activities, findings 
of site inspection and corrective actions required. 
 
Barren earth was covered to prevent dust as observed on site visit. Automatic dust monitoring 
device is installed at the entrance of construction site although it is not required by the approved 
EIA.  
 
The construction camp is set on the east side of construction site. The camp is well maintained 
with some green land. 
 
The site staff from contractor and construction supervision company confirmed there was no 
major accident or injury occurred since construction. 
 

  

Construction camp Stacked construction materials 

  

Air quality and noise monitoring at tne 
entrance of construction site 

Water spraying cannon vehicles on site 
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Entrance of consutrction site with safety 
boards 

Workers on site 

Figure 4.3: Site Photos Taken on 11-12 December 2018 
 

4.4.2 Operation Phase 
 

The EIR has developed an environmental management plan for operation phase (see Table 4.11) 
that set up basic principles for environmental management.  The specific measures are explained 
in section 4.3. SUS has also developed a standardized operation procedures (SOPs) that will 
applicable to the project (see Appendix 8).  
 

Table 4.11 Environmental Management Plan during Operation 

Aspects Mitigation Measures Responsible Entity 

Strengthening environmental 
management 

Appoint staff for 
management of 
environmental protection 
facilities and greening in the 
plant. 

Taiyuan SUS 

Air pollution Develop operation 
instructions and procedures 
based on the incineration 
process and equipment 
selected. 
Ensure effective operation of 
the ACS and comply with the 
emission standards. 

Taiyuan SUS 

Dust Supervise the transportation 
of MSW. 

Taiyuan SUS 

Water pollution Ensure effective operation of 
wastewater treatment 
facilities. 

Taiyuan SUS 

Solid waste Ensure proper utilization and 
management of solid waste. 

Taiyuan SUS 

Monitoring Develop operation 
instructions for the on-line 

Taiyuan SUS and third-party 
monitoring agency 
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Aspects Mitigation Measures Responsible Entity 

monitoring and conduct 
pollution source monitoring 
on a regular basis. 

Supervision Actively cooperate with the 
supervision and inspection of 
the environmental protection 
authority. 

Taiyuan SUS 

 
 

The EIR has provided a monitoring plan for operation (see Table 4.12).  
 

Table 4.12 Environmental monitoring plan during operation 
Aspects Locations Parameters Frequency Remarks 

Pollutant 
Emissions 

Exhausted 
gas 

Outlet of flue gas Flue gas volume, 
O2, PM10, SO2, NOx, 
CO, HCl, HF, NH3 

 

Continuous CEMS 

Dust, HCl, SO2, 
NOx, CO, HF, heavy 

metals (Hg, Pb), 
dioxins 

Yearly Certificated 
third-party 

Wastewater Outlet of Jinyang 
WWTP 

Total mercury, total 
cadmium, total 

chromium, 
hexavalent 

chromium, total 
arsenic, total lead  

Quarterly 

Noise Each boundary LAeq Semi-annual Certificated 
third-party Ambient 

Environment 
quality  

Air Dongnanshe Village Dioxins Once before 
commissioning, 

yearly during 
operation 

Boundary Ammonia, H2S, odor Quarterly 
Groundwater Locations identified 

in Figure 4.1) 
pH, hexavalent 

chromium, mercury, 
copper, zinc, lead, 
cadmium, arsenic, 

nickel  

Monthly 

Soil Near the garbage 
storage pit 

pH, cadmium, 
mercury, arsenic, 

copper, lead, 
chromium, zinc, 

nickel 

Yearly 

Near the location 
with maximum 

ground 
concentration 

Dioxins Yearly 

One at the upwind 
direction and one at 

the downwind 
direction at the 

project site 

Dioxins Once before 
commissioning  
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Considering the difference of testing regime between PRC regulation and 2010/75/EU, SUS will 
use both testing regime to cross check whether the emissions satisfy both PRC regulatory 
requirement and 2010/75/EU. In addition, the EIR did not require monitoring during construction 
phase and total hydrogen carbon during operation. To fill up these gaps, a revised monitoring 
plan is developed (Appendix 9) as corrective actions. 
 
In compliance with the requirements of SUS’ ESMS, monitoring results during construction and 
operation will be included in the Annual Environmental and Social Performance Report that will 
be submitted to ADB. 

4.5 Compliance with national laws and regulations, SUS’ ESMS requirements, 
ADB SPS on information disclosure, consultation and participation (past, 
continuing and planned). 

Public consultation was conducted in line with the Interim Measurements of Public Consultation 
for EIA as summarized in Table 4.13. 

 
Table 4.13: Details the public participation tasks that have been undertaken during EIA 
preparation 

Activity Description 

First round 
information disclosure 

November 24-December 3, 2015 project information was disclosed 
on official website of Taiyuan Municipal Government18. 
November 2016, posters on the local villages 

Second round 
information disclosure 

November 24-December 7, 2016 project information was disclosed 
on official website of Taiyuan Municipal Government. 

Questionnaire  December 2016, total of 2945 copies of questionnaire were 
distributed to villagers and groups and 2727 copies were returned.   

Workshop 30th November 2016, consultation workshop was held with 
stakeholders from TSAB, Qingxu county EPB, Qingxu sanitation 
bureau and village representatives. 

Tours to existing 
WTEs 

SUS organized four batches of tours, total of 140 villagers to 
Shanghai Laogang WTE and Ningbo WTE during September to 
November 2016. 

 
Total of 81.9% questionnaire respondents agreed to the site selected and 6.7% respondents 
disagreed with the site. 79.9% respondents expressed supportive attitude to the project and 4.8% 
opposed the construction of the project. The major concerns raised during the public consultation 
were: i) the proposed site is too close to the residential area; ii) potential environmental pollution 
and healthy risk.  
 
Through a return visit and further clarification of the project, among the 191 opponents of the site 
selection, 165 respondents agreed with the site if the WTE plant is operated in compliance with 
the national and local laws and regulations. 26 respondents (0.9% of the total respondents) insist 
on objections due to the concerns of health issues.   
 
Among the 130 opponents to the project, 117 expressed supportive attitudes after SUS made 
further clarifications on the premise of complying with relevant national and local laws, regulations 

                                                           
18 http://www.taiyuan.gov.cn/doc/2016/11/24/197899.shtml 
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and technical specifications, and strictly implementing the mitigation measures. There are 13 
people (0.5% of the total respondents) still insisted their objections due to healthy concerns. 

 
Figure 4.4 Sample questionnaire 

 
Figure 4.5 Public consultation workshop photos during EIR preparation 
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During construction, the SUS Taiyuan and contractor normally inform the village leader of 
Dongnanshe Village in advance if the noise or other negative impacts from construction activities 
will affect the Village. 
 
The SUS Taiyuan site staff confirmed no complaints on environment received by now. However, 
there is no formal and documented grievance redress procedures. 

4.6 Corrective Action and/or Supplemental Studies 

4.6.1 Corrective Actions 
 

Table 4.14: Recommended Actions on Environment 

Key Findings Recommended actions 

1. EIA  
The key contents of EIA report were 
summarized in section 4.3.  
 
The EIA report only considered the cumulative 
impact from the kitchen waste treatment plant 
which is operating since November 2016 
without consideration of other waste treatment 
facilities for development or being developed 
within the EIP. It was noted that a sludge 
treatment plant and wastewater treatment 
plants are under construction at the time of site 
visit.   
 
The EIA report did not include an assessment 
of the Taiyuan WTE’s greenhouse gas (GHG) 
emissions. 
 
 
 
 
 
 
 
 
 
A separate EIA was prepared for the 
transmission line. Taiyuan SUS is constructing 
the transmission line for the Shanxi Provincial 
Power Company. Construction is expected to 
be completed by June 2019. The operation and 
maintenance of the transmission lines and 
towers will be transferred Shanxi Provincial 
Power Company during operation 
 

It was reported by the Taiyuan Sanitation 
Administration Bureau (TSAB) staff that 
the EIA for the EIP planning is on-going. 
Planning EIA is a strategic EIA that 
evaluates the environmental impacts of 
the EIP development and operation as a 
whole. The cumulative impacts reflected 
in the EIP planning EIA shall be reported 
in the annual environmental and social 
performance monitoring report of the 
subproject as a supplementary study. 
 
 
Taiyuan WTE will quantify the direct and 
indirect GHG emission from its operation 
following the methodology in Appendix 11 
of the SUS ESMS and will be included in 
the annual environmental and social 
performance monitoring report. Taiyuan 
WTE is recommended to evaluate 
technically and financially feasible and 
cost-effective options to reduce or off-set 
project-related GHG emissions during its 
operation.  
 
Taiyuan SUS should strictly comply with 
the mitigation measures in the approved 
EIA. The compliance of the transmission 
line construction with the identified 
mitigation measures in the EIA approval 
shall be reported in the annual 
environmental and social performance 
monitoring report of the subproject. 

2. EMP Implementation  
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Key Findings Recommended actions 

The environmental supervision company, who 
played an important role on EMP 
implementation performance was not included 
in the EHS Committee. 
 
 
 
 
The EIP wastewater treatment plant (WWTP), 
where the Taiyuan WTE wastewater will be 
treated during operation, may be commissioned 
at least 2 months after the Taiyuan WTE 
commissioning. This unforeseen delay was not 
considered in the EMP. As an interim measure, 
Taiyuan WTE, will transport its wastewater by 
truck to the EPB-designated until the EIP 
WWTE is commissioned. 

Include the environmental supervision 
company in the EHS committee and add 
the role and responsibilities of 
environmental supervision company in 
the site EHS procedures to ensure the 
environmental supervision company can 
fully play its function. 
 
Closely monitor the wastewater transport 
to the EPB-designated WWTP and 
include status in the first annual 
environmental and social performance 
report, including the transportation 
method, securing the necessary 
approvals and permits, the routes taken, 
and grievances and corresponding 
resolutions, if any.  

3. Monitoring   
The monitoring plan sets out in the EIR does not 
include monitoring program during construction 
and does not include all indictors as per 
2010/75/EU. 

SUS will follow the monitoring plan in 
Appendix 9 and report to ADB in its 
annual performance report. 

4. GRM  
The project company operated an oral 
information disclosure and communication 
system with community without documentation.  

Establish a formal GRM system and 
maintain the documentation as required 
in the ESMS (Appendix 10). 

5. Information Disclosure  
There are a few respondents concerning about 
the health risk and pollution based on the 
questionnaire survey results.  

SUS shall develop a communication 
strategy and conduct continuous 
information disclosure during operation. 
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4.6.2 Desktop Review and Analysis of Climate Risks 

 
The project is ranked as medium risk on climate using Aware tool. Among all climate risk topics, 
the flood risk and water stress risks are high.  Figure 4.4 shows the general extreme value 
distribution of the project annual maximum daily precipitation of Taiyuan in 2050 under the RCP 
4.5 scenario, together with lower and upper uncertainty limits. The current 50 year return annual 
maximum daily precipitation at Taiyuan is 118.00 mm. Under the RCP4.5 climate change 
scenarios, the precipitation event of such intensity is likely becoming 128.97 mm with lower and 
upper uncertainty limits of 103.36 mm and 160.49 mm, respectively. This suggests that there are 
chances for 50 years return precipitation events in 2050 may be similar to the current 100 years 
return precipitation in Taiyuan19. As the project is close to Fen River, flood is the major risk need 
to consider.  
 
The EIA did not conduct climate risk assessment. Instead, the flood protection level was verified 
in the flood control report. The project area is protected by the embankment of Fen River. The 
protection level of Fen River embankment is 1/20-year flood. The crest height is 759.1 m to 759.7 
m. The elevation of site is 752.85-753.8 m that can satisfy with the requirements of 1/50 flood 
based in the projected annual maximum daily precipitation in 2050 under the RCP 4.5 scenario. 
The combustion workshop is 1 m higher than the ground level to prevent water logging. A storm 
water pump is designed at the southeast of the site with capacity of 4.5 m3/s.  
 
  

 
Figure 4.3 Breakdown of climate risk topic rating 

 

                                                           
19Climate Vulnerability Assessment and Management Report for Shanxi Inclusive Agricultural Value Chain 
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Figure 4.4:  General Extreme Value Distribution of the Annual Maximum Daily 
Precipitation of Taiyuan 

 
4.6.3 Analysis of Greenhouse Gas Emissions 

 
Carbon emissions are estimated using the “GHS Calculator for Solid Waste-Ver II-2013”20 by 
IGES (Institute of Global Environmental Strategies). The aim of developing this simulation is to 
provide a simple spreadsheet model for calculating and evaluating of greenhouse gas emission 
from all the existing waste management technologies in developing Asia. The simulations in the 
IGES calculator is aligned with the Intergovernmental Panel on Climate Change Guideline. 
Incineration of waste to produce energy instead of landfilling of waste can avoid the generation 
of landfill gas, which also contributes to the GHG emission reductions by limiting methane 
emissions from landfill while also reducing emissions from additional coal-fired powerplant. The 
project will produce approximately 231,000 tons CO2-eq/a (not including the natural gas 
consumed for operation activities) and avoid 55,188 tons CO2-eq/a emission from organic waste 
landfilling21.  
 
The FSR estimated that the WTE plant could generate 4.521*108 kWh electricity a year that is 
equivalent to the consumption of 140,000 tons standardized coal. This can produce 393,000 tons 

CO2-eq/a on the basis that 1 kWh requires the use of 310 g standardized coal22 (National Energy 
Bureau, 2017). The project can save 140,000 tons coal resources by using municipal solid waste.  
 
 
 
 

Table 4. 15 Predicted MSW Composition 

Component  Percentage (%) 

                                                           

20 https://pub.iges.or.jp/pub/ghg-calculator-solid-waste-ver-ii-2013 
21 Converted from experience factor that landfill produces 0.0504 tons CO2-eq/a assuming 10 years production, 
UNFCCC CDM AM 0001. 
22 http://www.china-nengyuan.com/news/114648.html 
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Food waste 60.00 
Garden waste 4.50 
Plastics 6.00 
Paper 6.50 
Textile 3.50 
Leather/rubber   6.00 
Glass 4.00 
Metal 2.50 
Hazardous waste 0.00 
Others 7.00 
Total 100.00 

Source: slightly adjusted based on FSR. 
 

In compliance with SUS’ ESMS, Taiyuan WTE will quantify the direct and indirect GHG emission 
from its operation following the methodology in Appendix 11 of the SUS ESMS based on the 
actual fuel used, solid waste composition and treated during operation. This will be reported in 
the Annual Environmental and Social Performance Report to ADB. Taiyuan WTE is 
recommended to evaluate technically and financially feasible and cost-effective options to reduce 
or off-set project-related GHG emissions during its operation. 
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5. SOCIAL AUDIT FINDINGS 

5.1 Impacts of the Project 

(1) Acquisition of Rural Collective Land 
 

SUS Taiyuan WTE project is located within Taiyuan EIP in Dongnanshe Village, Liudu Township, 
Qingxu County, Taiyuan City, Shanxi Province, PR China. To accelerate the progress of 
Taiyuan EIP development, especially to better manage potential land acquisition and 
compensation risk, the land acquisition of Taiyuan EIP was undertaken in two stages: 

 Stage-I: is to acquire big parcels of village communal land which are considered 
wasteland and unutilized (Taiyuan WTE is within the area), meanwhile to dissolve 
and compensate four individual village communal contracted lands 23 . The total 
acquired area of Stage-I development is 534.89 Mu (35.7 hectare), land acquisition 
and compensation started in 2015 and completed by May 2016; 

 Stage-II: will acquire the remaining land in the EIP area, most of which are agricultural 
land allocated to villagers. The total area to be acquired under Stage II is 851.24 Mu 
(56.7 hectare). Stage-II land acquisition and compensation is planned to start at the 
beginning of 2019. 

 
Based on the interview with Taiyuan Municipal Sanitation Administration Bureau (TSAB), TSAB 
representative (Mr. Lv) indicated that SUS Taiyuan WTE used land belonging to Stage-I area 
which is identified as communal waste land with official land category as flood land and water 
surface. The total area allocated for SUS Taiyuan WTE is 124.6 Mu (8.3 hectare). This 
information was also cross checked and confirmed with Dongnanshe villagers and village head 
who were interviewed. 
 
During the field visit in December 2018, it was learned that the SUS Taiyuan WTE project is still 
under construction and that village communal received all land acquisition compensation prior to 
construction. Based on the compensation disbursement plan developed by the village, 85% of 
the full compensation amount was paid and distributed to all villagers equally while 15% of the 
amount was kept by village community for village development and villagers’ welfare use. 

 

 
  

                                                           
23  The four individual village communal contracted lands were signed between four Dongnanshe villagers and 
Dongnanshe committee. For the development of the Taiyuan EIP, it was led by Qingxu County government; the four 
contracts were dissolved between 2016 and 2017. It was reported by TSAB that four villagers received full 
compensation and no outstanding issues. SUS Taiyuan WTE location and the four contracted lands location could 
reference as the figure below. 
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Figure 5.1: Taiyuan EIP Phase I Land Acquisition and WTE Project Location 

SUS Taiyuan WTE project has a total land area of 124.6 mu (8.3 hectare) and acquired during 

Stage I land acquisition for the Taiyuan EIP. The project site does not overlap with any area 
where there are existing land contracts. The local government was responsible in the acquisition 
of the land and the process has been completed before SUS Taiyuan WTE started its 
construction work in June 2017. 

In 2016, TSAB entrusted Qingxu County Land Reserve Transaction Center to sign the land 
acquisition contract with Dongnanshe village for Taiyuan EIP Stage-I development, the contract 
was signed in April 4, 2016. (Appendix 11)  
 
It was reported by SUS Taiyuan WTE Company that land use right was granted for 30-years 
through free use land agreement with TSAB at the beginning of 2018. (Appendix 12) 
 
In April 2018, TSAB acquired the “Decision on allocation of State-owned Construction Land for 
SUS Taiyuan WTE Project”, which means that the land acquisition process has been fully 
completed. The Decision was issued by Qingxu County Land Bureau, indicating the total area 
allocated for SUS Taiyuan WTE Project which is 8,3086 m2 (8.3 hectare) (124.6 Mu). (Appendix 
13) 
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Qingxu County Rural and Urban Planning Survey and Design Institute was responsible in SUS 
Taiyuan WTE project land measurement and categorization. The institute officially indicated that 
the land where the WTE project is located are waste land, flood land and water surface, details 
of which are indicated in the table and photo below.  
 
Table 5.1 SUS Taiyuan WTE Acquisition of Rural Collective Land 

Location Unit 
flood land and 
water surface 

waste land Total 

Dongnanshe 
Village 

In Mu 26.7 97.9 124.6 

In Hectare 1.78 6.53 8.31 
Source of data: Qingxu County Rural and Urban Planning Survey and Design Institute 

  

Official notification about land category of SUS 
Taiyuan WTE 

Land categories are waste land, flood land and 
water surface 

It was also reported by village head and interviewed villagers that there are no villagers that are 
using the acquired SUS Taiyuan WTE site for economic purposes and as access to obtain other 
income source, e.g. sand excavation, before land acquisition. 
 
(2) Affected Enterprises and/or Public Institutions  

SUS Taiyuan WTE project used lands are waste land, flood land and water surface, no enterprises 
and/or public institutions were affected. 

(3) Affected Population 

SUS Taiyuan WTE project is located within communal waste land, flood land and water surfaces 
which is communally owned by 1,430 Dongnanshe villagers (or 490 households). This audit, 
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however, confirms that these villagers were not significantly affected by land acquisition, 
economically or physically.  

(4) Transmission LIne 
The electricity produced on site will be transmitted to the main grid which is part of the state grid 
plan of the government. Its construction is ongoing and will be completed by June 2019. SUS 
provided funds in its construction but the design and implementation were based on the plan and 
managed by the government through Shanxi Power Company.  This is to ensure that the facility 
will be made available on time. The cost will be reimbursed later by the government to SUS. The 
alignment indicated in Figure 3.6 reflects that the WTE plant will be connected to the main grid 
through the 8 km transmission line. 
 
(5)  Affected Ethnic Minorities 

The EIP is not located in ethnic minority area, Dongnanshe village is not identified as an ethnic 
minority village nor there is any village individual identified to belong to any ethnic minority group. 
According to the information published by Shanxi Province Government, the ethnic composition 
in Shanxi is dominated by the Han nationality, who accounts for the 99.7% population of Shanxi 
Province, while the ethnic minorities are only account for 0.3%.  

(6) Vulnerable Groups 

Consultation the with local village heads revealed that as elsewhere in China, vulnerable 
households tend to fall into one of the following four categories: (i) families headed or major labor 
by an intellectually or physically impaired person; (ii) elderly couples; (iii) households with one or 
more sick breadwinners; and (iv) single parent (particularly women-headed) households. 
Vulnerable families are less resilient than regular families and impacts are more intensive for them. 
These households may be more adversely affected by the project than others and who may be 
limited in their ability to claim or take advantage of project assistance and related development 
benefits.  

In China, local government developed safety nets for vulnerable and very poor people to prevent 
them fall into extreme poverty and difficulties. During the field interview, Dongnanshe village head 
reported there are 30 very poor households (50 villagers) in village. In Qingxu County, qualified 
very poor villagers could receive the minimum living allowance from county government, its 2016 
standard is 400 CNY/month/person.  

Dongnanshe village head also reported there are another 39 poor households (79 villagers), who 
do not qualify for the government minimum living allowance, but these villagers can receive 
periodical subsidy from village committee, the subsidies are mainly rice, cooking oil or other 
necessities. Details reference as the table below. 

Table 5.2 Dongnanshe Vulnerable Groups 
Vulnerable Groups People Households 

Qualified villagers could receive the minimum living allowance 
Government 

50 30 

Poor but not qualified to 
receive government 
minimum living 
allowance  

Families headed or major labor by an 
intellectually or physically impaired 
person 

42 15 

Elderly couples   
Households with one or more sick 
breadwinners 

  

Single parent 16 6 
Orphan (if any)    
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Vulnerable Groups People Households 

Others (family lack of labor or crop 
suffered from pests) 

21 18 

Sub-total 79 39 

Total 129 69 

 

During the ESDD report preparation, SUS Taiyuan WTE was in discussion with Dongnanshe 
village committee on providing assistance for these 30 very poor households and 39 households 
that are considered poor. Agreements reached and information on assistance provided will be 
included in the annual report as agreed with SUS. 

(7) Affected Attachments (tombs, utilities, underground structure, etc)  

As it was mentioned above, SUS Taiyuan WTE used land are communal waste land, flood land 
and water surfaces, no land attachments such as tombs, utilities or underground structure were 
affected by land acquisition. 

(8) Socioeconomic Survey 

 Socioeconomic Profile of the Affected Villages 

In China, there are no legal requirements for socioeconomic baseline survey of land acquisition. 
SUS Taiyuan WTE project is located in a communal waste land and land acquisition did not lead 
to significant economic or physical project impact. The following information was based on the 
local government’s publicly published documents and field interview. 

In 2016, Qingxu County’s GDP was 12.25 billion CNY. Farmer’s average net income amounted 
to 17,799 CNY, about 65% higher than Shanxi province average. SUS Taiyuan WTE is located 
in Liudu Township which has a similar economic level as Qingxu County. In 2016, Liudu Township 
farmer’s average net income amounted to 17,538 CNY, only about 1% lower than County average. 

Dongnanshe village head reported that livelihood of villagers was predominantly based on salary 
work or causal work at the nearby towns within Qingxu County, estimated to contribute to 60% of 
the total income. Other major income source is farming (about 20% of income), as well as fruit 
and vegetable planting (about 20%). Fruits and vegetables are mainly sold locally. 

 Sampling Survey Results of Affected Households 

During the ESDD field visit, five representative villagers were interviewed. Three of the five 
villagers come from affected Dongnanshe village, the other two come from nearby villages. Two 
of three interviewed Dongnanshe villagers are female, details reference as the table below. 

Table 5.3: Summary of Social Consultations Conducted During the ESDD in December 2018 

Village Villagers Gender Age Mainly engage in Notes 

Dongnanshe 

Mrs. Ding Qiaoyan Female 40-50 
Agriculture activities; 
SUS Taiyuan subcontract 
employee 

 

Mrs. Zhao Xiaoqin Female 20-30 SUS Taiyuan staff * 

Mr. Zhao Xiaowei Male 40-50 
Full time staff of a nearby 
factory 

* 

Yujiabao Mr. Zhang Junguo Male 40-50 Agriculture activities  

Changfeng Mr. Zhang Hai Male 40-50 Truck driver * 
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*interviewed villagers no longer engaged in agricultural activities, they are neither clear about family 
allocated agriculture land area nor agriculture incomes. During the field interview, these villagers did not 
raise any issues or concerns about the WTE land acquisition and compensation.  

It is common in Shanxi province, younger workforce age (18-50) are working away from home, 
the workforce involved in the farming is mainly old ones (>50 years old). Farming is not the main 
stream of livelihood, income from farming is limited and livelihood relying on land is laborious.  

Table below is brief result of an in-depth discussion with Mrs. Ding Qiaoyan, it has no statistical 
meaning but provides a ‘snap shot’ of a typical affected household’ socioeconomic status. 

Table 5.4 In-depth discussion result with Mrs. Ding Qiaoyan 
Characteristics of Respondents 

Household Type One family with three generations 
Total family number 6, middle-age couple living with old parents and two young kids 

House Structural 
One story, concrete and brick, build in 2008, total cost 0.3 million CNY, most 
money borrowed from relatives and friends  

Land Allotted to 
Households and 
incomes 

Category Agriculture land Orchard 
Private vegetable land in 
front and back yards 

Area (Mu) 3 2 1 
Crop Corn Pear Vegetable 
Annual Income 
(CNY) 

3,300 6,000 
Self-consume, not for 
sell 

Income from salary work 
or causal work  

Self: 30,000 CNY/ year 
Husband: 35,000 CNY/ year 

Total income 74,000 CNY/Year 
Average Gross Income 
per person 

74,000/6= 12,333 CNY 

Household Expenditure Farmland cost: 3,000 CNY/ year 
Daily life: 36,000 CNY/ year 
Education: 35,000 CNY/year 

Total Expenditure 74,000 CNY/Year 
Annual Net Income 0 
Total Received Land 
Acquisition 
Compensation* 

6*1,3500=81,000 CNY 

*Each household is entitled to compensation as the land being communally owned. Meanwhile, the compensation is 

equally divided for each villager.  

Mrs. Ding Qiaoyan expressed that her two daughters are in middle school and university, her 
family’s current income is just enough to pay for family expenditure. Incomes from land contribute 
only12% total income but take a lot of time and energy. She regards the land compensation as a 
“free-gift” for her family, because she used compensation to pay off her house debt.  

She also expressed it is easy for her and her husband find a salary work or causal work within 
Qingxu County, especially the job opportunity from construction teams working for Taiyuan EIP. 

5.2 Policy framework and entitlement   

5.2.1 Compensation and Resettlement Policies for Land Acquisition 
 

(1) LA Compensation and Rates 
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 Land compensation 

SUS Taiyuan WTE project adopts cash compensation for the loss of communal land as per 
compensation rates set by “‘Shanxi Province Government Notification about the Implementation 
of Unified Annual Output Value of Land and Regional Composite Land Price in Land Acquisition 
(2009)” and “Shanxi Province Government Notification about the Adjustment of Unified Annual 
Output Value of Land and Regional Composite Land Price in Land Acquisition (2013)”. Detail 
compensation rates reference as the Table 5.5 below.  

Table 5.5 Taiyuan City Unified Annual Output Value of Land Acquisition Table 

County Area 

Unified 
Annual Output 
Value 
(CNY/Mu) 

Compensation (times) 
Total 
Compensation 
(CNY/Mu) 

For 
loss of 
land 

Resettlement 
allowance 

Total 

Qingxu 
County 

Middle-South 
Plain Area 

1,050 8 17 25 26,250 

Actual Compensation standard for Taiyuan EIP Stage-I land acquisition 29,400 

 

 

“Taiyuan City Unified Annual Output Value of 
Land Acquisition Table” attached in Shanxi 
Province Government Notification about the 
Adjustment of Unified Annual Output Value of 
Land and Regional Composite Land Price in 
Land Acquisition (2013)  
 
This red circled area is the regulated land 
acquisition compensation rate (Qingxu County 
middle-south plain area) for SUS Taiyuan 
WTE. Major compensation calculates and 
basis reference as the table below. 
 

The report would like to emphasize that the actual land compensation for Taiyuan EIP is 12% 
higher that of the regulated compensation rate. The full amount cash compensation has been 
paid to village collectively in May 2016. Village committee decided to divide compensation in two 
parts, 85% distributed to all villagers equally and 15% kept by village community for village 
development and villagers’ welfare purposes. 

 Compensation for green crops and ground attachments 
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There are no green crops in Taiyuan EIP Stage-I land acquisition area; therefore, local 
government did not publish green crops compensation rates. The SUS Taiyuan WTE area is 
communal owned waste land, and no ground attachments were affected. 

(2) Income Restoration Programs 

As it was mentioned before, the land acquired for the project was identified as communal waste 
land with official land category as flood land and water surface, prior to the land acquisition:  

– no villager used it for agriculture or related economic activities; 

– there are no residential houses in the acquired area; 

– there are no affected structures; and 

– there are no villagers who use it as access to obtain other income source, e.g. sand 
excavation. 

The acquisition of SUS Taiyuan WTE land has no significant impact on income and livelihood of 
Dongnanshe villagers thus no project specific income/livelihood restoration programs were 
developed by local government.  

Dongnanshe village head reported they use the village community kept compensation to pay for 
New Rural Medical Insurance villagers contribution/share. New Rural Medical Insurance is 
launched by government providing coverage of 0.4 million CNY per person. Individual contribution 
amounts to 150 CNY annually (2017) while the balance of the premium paid by county. 

(3) Cash compensation 

According to “Measures for the Distribution of Compensation Fees for Land Acquisition of 
Communal Owned Land in Shanxi Province 2005”, for unallocated village communal owned land 
acquisition, at least 80% of land acquisition compensation and resettlement compensation should 
be distributed to all villagers equally, while remain could be kept by village community. 
Dongnanshe village committee separated compensation in two parts, 85% was distributed to all 
villagers equally, while 15% was kept by village community for village development and villagers’ 
welfare use.  

The compensation is equally divided for each villager; each qualified Dongnanshe villager 
received 13,500 CNY cash compensation per individual, about 2,000 USD per individual. 
Dongnanshe village cash compensation disburses sample reference as below. 
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In the sheets above, each row corresponds one villager, including family number, villager name, 
compensation standard (13,500 CNY), villager signature and finger print. 

(4) Employment and training 

SUS Taiyuan direct and indirect provided job opportunities could be summarized as below, it was 
reported by SUS Taiyuan WTE that during the recruitment process, local villagers have 
preferential employment opportunities. The company also encourage their construction 
contractors provide more job opportunities to local villagers. 

 Direct Employment 

SUS Taiyuan Company have 64 full-time staffs, among them, 3 technicians come from affected 
Dongnanshe village. It was reported by SUS Taiyuan Company that a free training was provided 
to all three villagers, this was confirmed by interviewed villager. 

 Indirect Employment 

SUS Taiyuan WTE Company hired two service companies responsible for the office logistic and 
security. SUS Taiyuan WTE reported local hire status reference as the table below: 

SUS Taiyuan 
Company hired 

Total local staffs From Dongnanshe 
village 

% 

Logistic company 4 3 75% 
Security company 17 10 59% 
Total 21 13 62% 

In two service company, over half of local staffs come from affected Dongnanshe village, SUS 
Taiyuan WTE expressed that they would like to share project benefit with affected villagers from 
various aspects, including encourage more local hire. 

 Local villagers hired by construction company 
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The construction of Taiyuan WTE project started in June 2017 and the Hunan Industrial 
Equipment Installation Company (HIEIC) in association with Shanxi Industrial Equipment 
Installation Company (SIEIC) are contracted for construction. In December 2018, about 7% of the 
entire workforce in the construction team comes from project affected Dongnanshe village, 
although most of the villagers engaged in unskilled or semi-skilled works. One Donognanshe 
woman is undertaking kitchen work at the site.  

Construction 
Contractor 

Employer in construction site 
Among them, from Dongnanshe 

village 

Male Female Total Male Female Total 

SIEIC 248 20 268 10 1 11 (4%) 
HIEIC 160 10 170 20 0 20 (12%) 
Total 408 30 438 30 1 31 (7%) 

Among the 438 construction contractors' employer in construction site, 30 workers (6.8%) are 
female. Of these 30 female workers: 14 occupy managerial position while 16 female workers hold 
non-technical posts.  

 Managerial Technical Non-Technical Total 

N % N % N % N % 

Male 28 67% 360 100% 20 56% 408 93% 
Female 14 33% 0 0% 16 44% 30 7% 
Total 42 (10%) 360 (82%) 36 (8%) 438 (100%) 

It needs to be noticed, with the progress of the project construction, the job opportunity might be 
decreased quickly. SUS Taiyuan WTE can monitor local workers’ capacity of finding jobs 
elsewhere, determine the need of introducing capacity building training opportunities to those 
villagers, and provide as necessary if their services can no longer be absorbed during operation. 

(5) Support to Vulnerable group 

In China, government developed safety nets for vulnerable and very poor people to prevent them 
fall into extreme poverty and difficulties. In Qingxu County, qualified very poor villagers could 
receive the minimum living allowance of 400 CNY/month/person from county Government in 2016. 
Dongnanshe village head also reported there are some very poor and poor villagers, and poor 
households do not qualify for the government minimum living allowance but receive periodically 
subsidies from village committee. The subsidies are mainly rice, cooking oil or other necessaries 
of life. 

It was reported by SUS Taiyuan WTE that they have reached an agreement with Dongnanshe 
village committee to providing assistant for identified vulnerable people. 

During the ESDD report preparation, SUS Taiyuan WTE was discussion with Dongnanshe village 
committee on providing assistance for these 30 very poor households and 39 households that are 
considered poor. 

5.2.2 Compensation Policies for Demolished Rural Residential Houses 

There are no rural residential houses were affected in Taiyuan EIP Stage-I land acquisition; 
therefore, local government did not publish the relevant compensation standard.  

5.2.3 Land Acquisition Costs 



65 

Reference to the land acquisition contract, SUS Taiyuan WTE project total land acquisition cost 
is 3.66 million CNY (0.52 million USD), among them, 85% (3.11 million CNY, 0.44 million USD) 
was disbursed to villagers equally, while the remaining 15% (0.55 million CNY, 0.08 million USD) 
was kept by village community for village development and villagers’ welfare use. 

Land acquisition costs Unite Mount 

Compensation standard CNY/Mu 29,400 
SUS Taiyuan WTE Area Mu 124.6 

Total Cost 
CNY 3.66 million 
USD 0.52 million 

All of the above mentioned land acquisition cost and payment was provided by local government. 
SUS was not responsible in land acquisition for Taiyuan WTE site.  

5.3 Public Participation, Consultation and Information Disclosure 

5.3.1 Public Participation Strategy 

PRC has well-developed mechanisms for ensuring adequate community consultation and 
participation. Formal requirements for notification of project affected people and hearing of public 
comments are prescribed in the national Law of Land Administration 1998 and Article 24 of the 
Organization Law of the Villagers Committees stipulates that land acquisition compensation 
issues should be discussed at the villagers’ committee. 

5.3.2 Public Participation Activities 

Public consultation and information disclosure prior to land acquisition were regarded as sufficient 
by villagers. During village head and villagers’ interview, all interviewers indicated that information 
regarding the land acquisition and compensation was well received. They demonstrated their 
understanding of the compensation basis, standard, and disbursement plan. They indicated that 
public notification was issued and released to public.  

The Dongnanshe village head and interviewed villagers also reported that they never had any 
conflicts with SUS Taiyuan WTE. Public consultation records through the whole land acquisition 
process were submitted by Dongnanshe village, could reference as Appendix 14. 

5.4 Grievance Redress Procedure 

5.4.1 Grievance Redress Mechanism employed by the local government to deal 
with issues related to land acquisition and compensation.  

Findings from local government agency interview and discussion with three village heads from 
nearby villages reveal that grievances are usually reported to village-level organizations at first. 
In most cases village head or village committee member is the first party receiving these 
grievances. Given the situation that village committee appears incapable to solve the disputes, 
they can be delivered to superior agencies (e.g. Liudu Township Governent, Qingxu County 
Government) for resolution till the disputes are finally resolved. 

5.4.2 The legal system based on Administrative Procedure Law of the PRC  

According to administrative procedure legal framework of the PRC, once above channels fail to 
solve the disputes, it is optional for villagers to report the disputes to the People’s Congress 
Council of Qingxu County, or turn to Civil Court for help according to the law of PRC. But generally 
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speaking, it is actually hardly any villager chooses these two channels for fear of their complicated 
and time-consuming procedures. 

5.4.3 Grievances raised and status 

There were no grievances raised toward the land acquisition and compensation, it was explained 
by Dongnanshe Villager head that this is mainly because land acquired are communal wasteland 
and has no impact on villager’s livelihood or income resource. Dongnanshe village committee 
provided sufficient public consultation and information disclosure to villagers during the whole 
process. 

5.5 Agencies 

5.5.1 Agencies responsible in planning, management, implementation and 
monitoring of LA and HD activities of the Project  

TSAB plays a critical role in the project land acquisition and compensation planning, management, 
implementation and monitoring process. Qingxu County Land Bureau and Dongnanshe village 
committee are all key parts involved in the process and assume different responsibilities as 
summarized below: 

Table 5.6: Land Acquisition and Compensation, Responsible Parties and Implementation 
Agencies 

Action and Objective Time Responsible 
Party 

Participators 

Stage 
I 

TSAB start site selection 
progress 

Site selected 
at the 
beginning of 
2015 

TSAB 

Taiyuan City Government; 
Qingxu County Rural and 
Urban Planning Survey and 
Design Institute  

Report to Taiyuan City 
Government 
Qingxu County Rural and 
Urban Planning Survey 
and Design Institute 
conduct the brief land 
survey 
Approved the site 
selection 

Stage 
II 

Dongnanshe Village 
committee discuss the 
land acquisition and 
compensation 

October 2015 
Qingxu County 
Land Bureau 

Dongnanshe Village 
committee; TSAB; villagers 
representative 

Qingxu County Land 
Bureau organize the 
public hearing 
Form the land 
acquisition and 
compensation plan 

Stage 
III 

Land acquisition and 
compensation plan report 
to 6 Taiyuan City level 
bureaus for approval 

November 
2015 

TSAB 

Environmental Protection 
Bureau; Cultural relics 
Bureau; Forestry Bureau; 
Urban and rural Administration 
Committee; Water Bureau; 
Land Bureau Obtain the approval 
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Action and Objective Time Responsible 
Party 

Participators 

Stage 
IV 

Land acquisition 
measurement 

December 
2015 

Taiyuan City 
Land Bureau 

TSAB; Dongnanshe Village 
committee  

Compensation fund 
preparation 
Establish compensation 
standard 

Stage 
V 

Sign land acquisition 
contract 

April to May 
2016 

TSAB 

Taiyuan City Land Bureau; 
Dongnanshe Village 
committee; Qingxu County 
Land Reserve Transaction 
Center; Liudu Township 
Government 

Disburse compensation 
fund to affected village 
Completed 
compensation process 

Stage 
VI 

Start process to obtain the 
final approval from higher 
level Land Bureau 

January 2016 TSAB 

Qingxu County Land Bureau; 
Taiyuan City Land Bureau; 
Shanxi Provincial Land 
Bureau; State Land Bureau 

Obtained the final 
approval from Shanxi 
Provincial Land Bureau 

Compensation has been paid and provided to the communal village, there are no outstanding 
land acquisition issues as far as the Taiyuan WTE project is concerned. 

5.5.2 Institutional Capacity Building 

SUS established ESMS system, including the project risk screening process, SUS Taiyuan WTE 
was the first selected project for ADB financing. 

5.6 Monitoring & Evaluation 

In China, land acquisition and compensation monitoring and evaluation was conducted by 
relevant government agencies following their internal requirement and policies throughout the 
whole process. Land acquisition has been undertaken by the government, compensation has 
been paid and distributed to the communal village and land agreement has been completed 
through issuance of a 30-year Free Use Land Agreement with TSAB. There are no outstanding 
issues as far as land acquisition is concerned.  

5.7 Other Social Issues 

5.7.1 Employment and Labor including GRM for labor issues 

SUS Taiyuan WTE follows the China Labor Law (1995) and the Labor Contract Law (2008) strictly 
with particular attentions paid to the well-being of all staff in China. SUS Taiyuan WTE provides 
social benefits to staff members that include pension insurance, medical insurance, maternity 
insurance, unemployment insurance, work injury insurance, and social housing fund.  

SUS Taiyuan WTE expressed that they always encourage the contractors to hire workers from 
the local community. Details could reference the Employment and training section. 

Every new staff will be given a job training and orientation via immediate supervisor. Further 
training would also be given via group discussion and learning activities. 
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SUS Taiyuan WTE established internal grievance mechanism to deal with complains. SUS staffs 
could directly submit complains to Office Manager or their manager, even escalate to higher level 
manager. If the aggrieved staff is not satisfied with the decision of the company, he/she can bring 
a suit in the People's Court. For labors form contractor or subcontractor, SUS Taiyuan WTE still 
open for receiving complains. If the complaint received, they will work with 
contractor/subcontractor to solve it. 

SUS Taiyuan WTE reported there are no formal complaints received from internal staffs or 
external labors since the project started construction. Meanwhile, SUS reported that its 
contractors and subcontractors all complied with national/PRC labor laws and there are no 
existing incompliances identified or reported. 

5.7.2 Protection of Women’s Rights and Interests 

The Office Manager and Human Resource Department of SUS Taiyuan WTE are responsible for 
the women’s affairs. SUS Taiyuan WTE upholds gender equality and provides equal employment 
opportunities for men and women during the whole project cycle. SUS Taiyuan Company have 
64 full-time employee, they all technical staffs. Among them, 12 staffs are female (19%), while 
the rest 52 (81%) are male. SUS Taiyuan WTE is sensitive to the special needs and vulnerabilities 
of women. In Taiyuan office priorities are provided to women if the jobs are more appropriate for 
them, such as in the financial, human resource, laboratory offices. SUS Taiyuan WTE complies 
strictly with the Law of the People’s Republic of China on the Protection of Rights and Interests 
of women. All women staffs have gifts and team building activities at the women’s day. SUS 
Taiyuan WTE HR also reported they are implementing the equal opportunities policy; male and 
female, technical and nontechnical staffs have the equal right on training, development and 
promotion.  

5.7.3 Community Relationship and CSR 

It was reported by SUS Taiyuan WTE, a sounded community relationship was established 
between the company and local communities, especially with affected Dongnanshe village. 
Dongnanshe village head also expressed that he never has any difficulty to contact with the 
project company or discuss project related issues. 

SUS Taiyuan WTE also reported the company social responsibility mainly focus on minimize 
project construction impacts, including cover construction site by dust-cloth to minimize dust 
impact, construction vehicles followed “No horn honking near village” policy. 
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5.8 Conclusions and Recommendations/Corrective Action Plans 

Compensation and entitlements. The land acquired for the project was identified as communal 
waste land with official land category as flood land and water surface. Land acquisition did not 
lead to any significant impacts (on income and livelihood of Dongnanshe villagers and no 
households were physically displaced. Compensation has been completed and land allocation 
documentation for the WTE site has been completed. There are no outstanding land acquisition 
issues in relation to Taiyuan WTE project. 

Affected people are given compensation. Communal villagers were not significantly affected 
by land acquisition as land acquired was classified as wasteland. Full compensation has been 
provided to communal village and those who received cash compensation are satisfied with it. 
Compensation paid for the acquired land is 12% higher than that of the regular compensation 
rate. There are no outstanding issues with regards to compensation. 

Affected people fully understand their entitlements. Public consultation and information 
disclosure regard as sufficient, affected people fully understand their entitlements, the method 
and standard of compensation.  

Affected people are satisfied with the compensation. Prior to the land acquisition, there were 
no villagers using the land for agriculture or related economic activities; there was neither 
residential house nor other structure; and there are no villagers using it as access to obtain other 
income source, e.g. sand excavation. No land was acquired before the affected people are 
satisfied with the compensation. 

Monitoring and evaluation arrangement. There are no outstanding issues In relation to land 
acquisition and compensation which has been completed and paid in full. Monitoring will be done 
for other social aspects of the project including those impacts that were not initially anticipated, if 
any. 

Vulnerable groups. Local government developed safety nets for vulnerable and very poor people 
to prevent them fall into extreme poverty and difficulties. There are poor villagers, however, who 
do not qualify for the provision of government minimum living allowance and only receive 
periodically subsidy from village committee. The company agreed to provide assistance in 
coordination with the village council. 

Resettlement costs are sufficient to cover all affected aspects. There is no physical 
displacement for this project; compensation received from government covered land acquisition 
cost. 

Indigenous Peoples. The EIP is not located in ethnic minority area, Dongnanshe village is not 
identified as an ethnic minority village nor there is any village individual identified belonging to any 
ethnic minority group. 

Outstanding issues. There are no outstanding noncompliance issues related with land 
acquisition and compensation arrangements. 

Recommendations. There has been growing concerns from the general public regarding WTE 
projects, public consultations were conducted during the preparation of domestic EIA. However, 
there are no specific requirements for the project in construction stage, engagements are 
therefore mainly with local affected community regarding the land acquisition and compensation. 
Periodic stakeholder engagement and information disclosure (including both social and 
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environmental impacts, mitigation measures) is therefore recommended to be developed to 
address key concerns from the general public and provide material and meaningful information 
to local community. 
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Appendix 1 Safeguard Categorization Checklist 

(1) Rapid Environmental Assessment (REA) Checklist  

SCREENING QUESTIONS Yes No REMARKS 

A. PROJECT SITING 
IS THE PROJECT AREA ADJACENT TO OR 
WITHIN ANY OF THE FOLLOWING 
ENVIRONMENTALLY SENSITIVE AREAS? 

  
 

 

The project will be located inside the 92.41ha 
Taiyuan City Circular Economy and 
Environmental Industry Demonstration Base 
locatedat 350 meters south of Dongnanshe 
village, Qingxu county, Taiyuan city of Shanxi 
province. The demonstration base was formerly 
categorized as communal farmland but most of 
it is bare area with few trees planted on by the 
villagers. There are no national parks or 
international or national legally protected areas, 
environmentally sensitive areas or critical 
habitats in the project site. The nearest 
protected area is Fen River, located 280m east 
of the Base. The establishment of 
demonstration base was approved on August 
7, 2015 through Regulatory Detailed Planning 
for Taiyuan City Circular Economy and 
Environmental Sanitation Industry 
Demonstration Base  According to EIA 
approval issued by Taiyuan Environmental 
Protection Bureau, the WTE site is confirmed to 
be in compliance with Circular No. Jiancheng 
[2016]227, jointly issued by MOHURD, MEP, 
NDRC and MNL requiring  an environmental 
protection distance of not less than 300 meters 
from any sensitive receptors. 

 CULTURAL HERITAGE SITE    × 
  PROTECTED AREA  × 

  WETLAND 
 

 × 

  MANGROVE 
 

 × 

 ESTUARINE 
 

 × 

 BUFFER ZONE OF PROTECTED AREA 
 

 × 

  SPECIAL AREA FOR PROTECTING 
BIODIVERSITY  
 

 × 

B. POTENTIAL ENVIRONMENTAL IMPACTS 
WILL THE PROJECT CAUSE… 

   

 impairment of historical/cultural monuments 
and other areas, and loss/damage to these 
sites? 

 × According to the investigation on the project 
site jointly carried out by Heritage and Tourism 
Bureau and Taiyuan Cultural Relics and 
Archaeology Institute, there is no cultural relics 
or heritages underground.  

 encroachment into precious ecosystem (e.g. 
sensitive habitats like protected forest areas or 
terrestrial wildlife habitats? 

 × Please refer to section A 

 dislocation or involuntary resettlement of 
people? 
 

 × The project will occupy 8.3087ha out of the 
total area of the demonstration base. The 
demonstration base was formerly categorized 
as communal farmland but most of it is bare 
area with few trees planted on by villagers. In 
2015 the government designated the area as a, 
environmental industry base through 
Regulatory Detailed Planning for Taiyuan City 
Circular Economy and Environmental Industry 
Demonstration Base which involved  a total 
92.41ha area up to 2025, for use as solid waste 
treatment and recycling industry, equipment 
R&D industry, environmental science & 
education industry, waste cultural and creative 
industry, trade and information exchange for 
recycled waste.  
The land occupied for the Base was previously 
categorized as general farm land, basic 
farmland, construction land, water area and 
other lands. No shelters or residence on the 
acquired land.  
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SCREENING QUESTIONS Yes No REMARKS 

 disproportionate impacts on the poor, women 
and children, Indigenous Peoples or other 
vulnerable groups? 

 × Ditto 

 aesthetic degradation and property value loss 
due to establishment of plant and ancillary 
facilities? 

 × Mainly wild bushes and grasses on the land.  

 risks and vulnerabilities related to 
occupational health and safety due to physical, 
chemical, biological, and radiological hazards 
during project construction and operation? 
 

√  During construction period, some construction 
materials like cement, sand will be transported 
to the project site.  
During operation period, chemicals like slaked 
lime, sodium bicarbonate, activated carbon, 
ammonia will be transported to and stored at 
the project site.  
Bottom ash and fly ash will be transported 
outside of the project boundary for further use 
or disposal.  
Potential impacts during construction will be 
addressed by the construction contractors who 
will be implementing the approved mitigation 
measures, e.g., provision of PPEs, procedures 
for handling and managing potential hazardous 
materials, in the EIR and relevant Chinese 
regulations. The technology used in SUS’ 
WTEs were confirmed to perform as designed 
and built in line with PRC regulatory 
requirements and good international industry 
practices. During operation, policies and 
procedures on environmental, health and safety 
will be adopted. 

 noise and dust from construction activities? 
 

√  Choosing low-noise construction machinery, 
and arranging high-noise construction works in 
daytime.  
Using tanks or bags with felt cloth cover to 
transport cement and lime, and spraying water 
at construction sites and main transportation 
roads to prevent fugitive dust.  

 short-term soil erosion and silt runoff due to 
construction? 
 

√  About 9.72ha area needs to be protected from 
water and soil loss or erosion, with a budget of 
3.12 million CNY. These measures include 
planting trees, building temporary retaining wall 
and cover, drainage and sand basin, etc.  and 
will be implemented by the construction 
contractors, meanwhile supervised by the 
supervision entity and local government.  

 fugitive dust during transportation, unloading, 
storage, and processing of coal, and polluted 
runoff from coal storage? 
 

 × The project does not use coal as fuel. 

 risk of oil spills, which could pollute surface 
and groundwater and soil? 
 

 × Potential oil spills from construction will be from 
the use of construction vehicles and heavy 
equipment. This is considered minimal and will 
be managed thru regular vehicle and 
equipment maintenance in designated sites 
with spill pads and located away from any 
surface water. During operation, natural gas will 
be used as the auxiliary fuel when the 
combustion temperature in the incinerator 
drops down below 850℃. There will be no oil 
use during operation. (Auxiliary fuel is NG, no 
diesel will be used for such purpose.) 
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SCREENING QUESTIONS Yes No REMARKS 

 hazards in gas pipeline operation and gas 
storage at power plant sites? 
 

 × There will be no gas storage during operation. 
Natural gas to be used as auxiliary fuel will be 
sent to the project through municipal gas 
pipeline. Monitoring, repair and maintenance of 
the gas pipeline will be carried out by municipal 
natural gas supply company in accordance with 
their standard procedures.  

 changes in flow regimes downstream of the 
water intake due to abstraction for cooling 
purposes? 
 

√   
The water used in the WTE plant comes from 
the water supply center supporting the Base, 
including domestic water, production water and 
fire water supply. The production water source 
comes from the reclaimed water of Jinyang 
wastewater treatment plant. Domestic water 
and fire-fighting water use groundwater or 
municipal tap water.  
The water resources under the Base are rich, 
and the water quality can meet the 
requirements of domestic water and production 
water standards. When the depth of the deep 
well is about 500 meters, the water inflow of a 
single well can reach 1000m3/d. The water 
consumption of this project is 114,000m3/a, 
including production water of 109,000m3/a 
(108,000m3/d reclaimed water from Jinyang 
wastewater plant and 1000m3/a tap water) and 
5000m3/a domestic water approved by Shanxi 
Water Resources Department. 
No water intake from and discharge into nearby 
Fen River.   

 pollution of water bodies and aquatic 
ecosystem from wastewater treatment plant for 
boiler feed, bleed-off from cooling towers, boiler 
blowdown and wash-water, and effluent from 
ash pond?  
 

 ×  
A wastewater treatment plant equipped with in 
the Base is installed in the south side of the 
WTE project. All plants in the Base will 
discharge their wastewater into this plant for 
treatment, including leachate from WTE project, 
slurry from food waste treatment plant, sewage 
from sludge treatment plant, etc. After 
treatment in the Base, the wastewater will be 
pumped along the special pipeline to the 
Jinyang Wastewater Treatment Plant outside 
the Base through the pressurized pumping 
station for further treatment.  
The wastewater discharged into the Base 
wastewater plant from WTE project is 
674.76m3/d. No wastewater will be discharged 
into Fen River.  

 air pollution from fuel gas discharged into the 
atmosphere? 
 

√  The flue gas generated during the waste 
combustion is mainly composed of SOx, HCl, 
NOx and dust. After heat is recovered in the 
boiler system, the flue gas enters the flue gas 
cleaning system which includes SNCR + semi-
dry scrubber + sodium bicarbonate injection + 
activated carbon adsorption + fabric filter to 
remove the pollutants. The final air pollutant 
emissions are much lower than the limit values 
set out in national standard GB18485-2014. 
The height of chimney is 80m.  
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SCREENING QUESTIONS Yes No REMARKS 

 public health and safety hazards due to solid 
waste disposal in sanitary landfills (see Matrix of 
Impacts and Measures for Solid Waste 
Disposal)? 
 

√   
The fly ash generated is intended to be sent to 
the cement plant outside the base for 
comprehensive utilization. At the same time, 
the fly ash stabilization facility is also set up in 
the plant, and the fly ash is stabilized at this 
facility when the cement plant cannot receive 
the fly ash, in order to meet the Pollution 
control for municipal solid waste landfill before 
the treated fly ash is landfilled.  
Fly ash transportation and landfill are strictly 
controlled in accordance with national 
standards on public health and safety hazards.   

 large population influx during project 
construction and operation that causes 
increased burden on social infrastructure and 
services (such as water supply and sanitation 
systems)? 
 

 ×  
The construction company is from local, and 
the personnel are recruited from the local area. 
The highest peak is about 500 people. The 
water supply and power supply during the 
construction period is a separate line, which 
does not affect the surrounding residents.  
The number of working staff for WTE project is 
based on the Standards for the Establishment 
of Thermal Power Plants. The estimated 
number is about 120 persons.  
Domestic waste for WTE project comes from 
deep wells, with a water consumption of 
15.9m3/d. Since a single well can supply a 
water consumption of 1000m3/d, the WTE 
project will only consume 1.59%, with very little 
impact on well water supply.   

 social conflicts if workers from other regions 
or countries are hired?  
 

 × The construction company is from the local, 
and the construction personnel are recruited 
from the local too, so there is no social 
conflicts.  
During the operation period, the total working 
staff will be 120 persons, including 18 
management and technical personnel, 92 plant 
operators and 10 others. Managers may be 
appointed by SUS HQs. They are not only 
familiar with the WTE business but also good at 
organizing and managing. Technicians should 
have a college degree or above or a technical 
title above the intermediate level. They can be 
recruited from the talent market or selected 
from college graduates. Workers and 
technicians are basically recruited locally, and 
there are no problems with social conflict.  

 risks community safety due to the transport, 
storage, and use and/or disposal of materials 
such as explosives, fuel and other chemicals 
during construction and operation? 
 

 × The dust mainly comes from cement 
transportation during construction period and 
from garbage trucks and fly ash trucks during 
operation period. Dust will be removed by dust 
collector, felt cloth covering, sealed 
transportation, watering, etc.  
In addition, during the construction and 
operation period, all materials are transported 
into the plant area through special roads.  

 community safety risks due to both accidental 
and natural hazards, especially where the 
structural elements or components of the project 
(e.g. ash pond) are accessible to members of 
the affected community or where their failure 
could result in injury to the community 
throughout project construction, operation and 
decommissioning? 
 

 × There are EHS systems in place both in 
construction and operation period to prevent 
related risks.  
The logistics and people flow in the plant are 
provided with two entrances and exits on the 
south side and the east side respectively to 
realize the separation of logistics and people 
flow. This ensures safety.  
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A Checklist for Preliminary Climate Risk Screening  

 
Subproject Name: SUS Taiyuan Municipal Solid Waste-to-Energy Project 
Location: 360m south of Dongnanshe village, Qingxu county, Taiyuan city, Shanxi 
province, P. R. China 
Capacity: 3000 TPD 
 

Screening Questions Score Remarks24 

Location and 
Design of 
project 

Is siting and/or routing of the 
subproject (or its components) likely 
to be affected by climate conditions 
including extreme weather-related 
events such as floods, droughts, 
storms, landslides?  

0 The site is located in Taiyuan Basin 
area and is relatively flat. The east 
side is Fen River. According to the 
approval of flood control evaluation 
report of the project, Shanxi Water 
Resources Department organized 
an on-site investigation and 
submitted an evaluation report on 
flood control for Fen River. The 
project was designed based on 50-
year flood control standard (peak 
flow of 1970m3/s), higher than the 
20-year flood control standard for 
this section of Fen River (designed 
peak flow of 1420m3/s). The project 
area should establish an 
independent flood control system 
to ensure flood safety.  

Would the project design (e.g. the 
clearance for bridges) need to 
consider any hydro-meteorological 
parameters (e.g., sea-level, peak 
river flow, reliable water level, peak 
wind speed etc)?   

0 Ditto 

Materials and 
Maintenance 

Would weather, current and likely 
future climate conditions (e.g. 
prevailing humidity level, 
temperature contrast between hot 
summer days and cold winter days, 
exposure to wind and humidity  
hydro-meteorological parameters  
likely affect the selection of project 
inputs over the life of project outputs 
(e.g. construction material)?    

0 The annual average temperature in 
the region is 9.5-10℃, the average 
temperature in January is -6.4℃, 
and the average temperature in 
July is 23℃. The wind direction is 
mainly northeast wind (Jan-Oct), 
followed by southwest wind (Nov-
Dec). The average wind speed 
measured over the years is 2.2 
m/s.  The project is designed 
withstand current and likely future 
climate conditions  

Would weather, current and likely 
future climate conditions, and 
related extreme events likely affect 
the maintenance (scheduling and 
cost) of project output(s) ? 

0 - 

Performance 
of project 
outputs 

Would weather/climate conditions, 
and related extreme events likely 
affect the performance (e.g. annual 
power production) of project 
output(s) (e.g. hydro-power 

0 - 

                                                           
24 If possible, provide details on the sensitivity of project components to climate conditions, such as how climate parameters are 
considered in design standards for infrastructure components, how changes in key climate parameters and sea level might affect 
the siting/routing of project, the selection of construction material and/or scheduling, performances and/or the maintenance 
cost/scheduling of project outputs.   



76 

generation facilities) throughout 
their design life time?  

 
Options for answers and corresponding score are provided below: 

Response Score 

Not Likely 0 
Likely 1 
Very Likely 2 

Responses when added that provide a score of 0 will be considered low risk project. If adding all 
responses will result to a score of 1-4 and that no score of 2 was given to any single response, the 
project will be assigned a medium risk category. A total score of 5 or more (which include providing a 
score of 1 in all responses) or a 2 in any single response, will be categorized as high risk project.  
Result of Initial Screening (Low, Medium, High): Low 
 
Other Comments: 
Prepared by: ________________ 
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Involuntary Resettlement Impact Checklist 
Probable Involuntary 
Resettlement Effects 
(Please elaborate in 
the Remarks 
column) 

Yes No Not 
Known 

Remarks 

Involuntary Acquisition of Land 
1. Will there be 
involuntary land 
acquisition? 

 ×  The project is located in Taiyuan, the capital and 
largest city of Shanxi province (1st class city) in 
China.   
With an area of 8.3087ha, the project is situated in 
Taiyuan Circular Economy and Environmental 
Industry Base. The nearest village, located at 350m 
north, is Dongnanshe village in Liudu county, 
Qingxu town, which is 14km away from Taiyuan city 
center.  
Prior to the construction of the project, there were 
no households residing in. Please confirm if the 
area that the the WTE facility will occupy is within 
the EIP. Provide the following info:  when was the 
area allocated to SUS, arrangements in relation to 
the use of land). How was the area acquired (mode 
of land acquisition, when was the land acquired for 
the EIP, how many HHs were affected (economic 
and physical impact), during LA pls indicate if there 
were relocated HHs, compensation provided, 
status of payment, are there issues in relation to LA, 
any complaint or litigation filed against LA or in the 
development of the EIP) 
The project is located within existing Base. Before 
the project, the land acquired for the base was 
completed. In 2015, the base area was planned by 
local government with a total area of 92.41ha up to 
2025, including a WTE plant, food waste treatment 
plant, sewage sludge treatment plant, construction 
& demolition waste treatment plant and incineration 
bottom ash recycling plant.  
Before the base, the land was categorized as 
general farm land but actually only some wild 
bushes and grasses instead agricultural or 
commercial crops grew on it. And no households 
residing in.  
However, since the land belonged to villages, the 
villagers got the compensation according to 
national policies. By now, all compensation to the 
villagers have been paid already. No any complains 
occurred during the construction of the base and 
the project.   
Indicate that a Social Due Diligence Audit will be 
undertaken to identify past or present IR impacts. 
In case of outstanding compliance issues, a 
corrective action plan will be prepared by SUS. If 
there are corrective actions that are also required 
under relevant PRC regulations, SUS will follow up 
such actions with the government. In case there are 
gaps to meet ADB SPS requirements, SUS will 
seek cooperation from the local government and 
provide support to meet the ADB requirements. The 
Social Due Diligence Audit will be submitted to ADB 
prior to disbursement. 
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SUS will engage a third party to carry out Social 
Due Diligence Audit for Taiyuan project in order to 
identify past or present IR impacts, gaps between 
ADB SPS requirement and actual situation. The 
third party will help SUS to prepare corrective action 
plan and guide SUS to take corresponding 
measures. Social Audit report as well as 
Environmental Audit report will be submitted to 
ADB prior to first disbursement.  

2. Is the site for land 
acquisition known? 

√   It will be located within an EIP 
 
The project is located within the base. Currently it 
is under construction and will be commissioning in 
first half of 2019.  The land was allocated by the 
government in 2018.  

3. Is the ownership 
status and current 
usage of land to be 
acquired known? 

√   The acquired land was common farmland prior to 
the project.  

4. Will easement be 
utilized within an 
existing right of way 
(ROW)? 

√    

5. Will there be loss of 
shelter and residential 
land due to land 
acquisition? 

 ×  No shelters and residences on the acquired land.  

6. Will there be loss of 
agricultural and other 
productive assets due 
to land acquisition? 

 ×  The plants growing on the land before the 
acquisition mainly include bushes and grasses. 
Although the land was previously categorized as 
general farmland, there was few agricultural or 
commercial crops on it. Most of the land are bare 
area close to Fen river.  
Some villagers planted several trees on the land. 
They all got the compensation. 

7. Will there be losses 
of crops, trees, and 
fixed assets due to 
land acquisition? 

√   There were several trees planted by nearby 
villagers.  

8. Will there be loss of 
businesses or 
enterprises due to 
land acquisition? 

 ×    

9. Will there be loss of 
income sources and 
means of livelihoods 
due to land 
acquisition? 

 ×   

Involuntary Restrictions on Land Use or on Access to Legally Designated Parks and Protected 
Areas 

10. Will people lose 
access to natural 
resources, communal 
facilities and services? 

 ×  No natural resources and communal facilities and 
services within and near the project.  

11.  If land use is 
changed, will it have 
an adverse impact on 
social and economic 
activities? 
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12.  Will access to land 
and resources owned 
communally or by the 
state be restricted? 

 ×  There are no natural resources other than Fen river 
located at the east of the project.  No restriction for 
the public and local communities to approach and 
drive on the side road along this river.  

Information on Displaced Persons: 

Any estimate of the likely number of persons displaced by the Subproject?      []  No  [  ]   Yes   not 
yet known. Will this will be confirmed after the conduct of Social Due Diligence or you have already 
inquired with the Land Mgt Office that no HHs were displaced? 
If yes, approximately how many? ______________________ 
Are any of them poor, female-heads of households, or vulnerable to poverty risks?           [ ]   No  [  ]  
Yes Not yet known. this will be confirmed after the conduct of Social Due Diligence 
Are any displaced persons from indigenous or ethnic minority groups?                              [√ ]   No   [  
]  Yes    
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Indigenous Peoples Safeguards Screening Checklists 

KEY CONCERNS 
(Please elaborate in the Remarks 
column) 

YES NO 
NOT 

KNOWN 
Remarks 

Indigenous Peoples Identification 

1. Are there socio-cultural groups 
present in or use the subproject area 
who may be considered as "tribes" 
(hill tribes, schedules tribes, tribal 
peoples), "minorities" (ethnic or 
national minorities), or "indigenous 
communities" in the subproject area? 

 ×  With an area of 8.3087ha, the project 
is located at 350m south of 
Dongnanshe village, Liudu county, 
Qingxu town, 14km away from 
Taiyuan city center, Shanxi province, 
P. R. China, seated in Taiyuan 
Circular Economy and Environmental 
Industry Base, where previously was 
general farmland without tribes, 
minorities and indigenous 
communities resided in. 
There were no households living in 
the project boundary and the Base 
before the project and the Base were 
constructed. The nearest 
Dongnanshe village consists of only 
Hans population who speak mandarin 
and have no particular religion as 
most Chinese do.  

2. Are there national or local laws or 
policies as well as anthropological 
researches/studies that consider 
these groups present in or using the 
subproject area as belonging to 
"ethnic minorities", scheduled tribes, 
tribal peoples, national minorities, or 
cultural communities? 

 ×  Ditto 

3. Do such groups self-identify as 
being part of a distinct social and 
cultural group?  

 ×  Ditto 

4. Do such groups maintain collective 
attachments to distinct habitats or 
ancestral territories and/or to the 
natural resources in these habitats 
and territories? 

 ×  Ditto 

5. Do such groups maintain cultural, 
economic, social, and political 
institutions distinct from the dominant 
society and culture? 

 ×  Ditto 

6. Do such groups speak a distinct 
language or dialect? 

 ×  Ditto 

7. Have such groups been historically, 
socially and economically 
marginalized, disempowered, 
excluded, and/or discriminated 
against? 

 ×  Ditto 



81 

KEY CONCERNS 
(Please elaborate in the Remarks 
column) 

YES NO 
NOT 

KNOWN 
Remarks 

8.  Are such groups represented as 
"Indigenous Peoples" or as "ethnic 
minorities" or "scheduled tribes" or 
"tribal populations" in any formal 
decision-making bodies at the 
national or local levels? 

 ×  Ditto 

B.  Identification of Potential Impacts 

9.  Will the subproject directly or 
indirectly benefit or target Indigenous 
Peoples?  

 ×  No IP involved in this project.  
The project will benefit the local 
communities and the public by 
providing waste treatment service, 
electricity and heat generated from 
waste combustion, and some 
recreational facilities like basketball 
playground etc.  

10.  Will the subproject directly or 
indirectly affect Indigenous Peoples' 
traditional socio-cultural and belief 
practices? (e.g. child-rearing, health, 
education, arts, and governance)? 

 ×  No IP involved in this project.  

11.  Will the subproject affect the 
livelihood systems of Indigenous 
Peoples? (e.g., food production 
system, natural resource 
management, crafts and trade, 
employment status)? 

 ×  No IP involved in this project. 

12.  Will the subproject be in an area 
(land or territory) occupied, owned, or 
used by Indigenous Peoples, and/or 
claimed as ancestral domain?  

 ×  No IP involved in this project. 

C. Identification of Special Requirements 
Will the subproject activities include: 

13. Commercial development of the 
cultural resources and knowledge of 
Indigenous Peoples? 

 ×  No IP involved in this project. 

14. Physical displacement from 
traditional or customary lands? 

 ×  No IP involved in this project. 

15.  Commercial development of 
natural resources (such as minerals, 
hydrocarbons, forests, water, hunting 
or fishing grounds) within customary 
lands under use that would impact the 
livelihoods or the cultural, ceremonial, 
spiritual uses that define the identity 
and community of Indigenous 
Peoples?  

 ×  No IP involved in this project. 
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KEY CONCERNS 
(Please elaborate in the Remarks 
column) 

YES NO 
NOT 

KNOWN 
Remarks 

16.  Establishing legal recognition of 
rights to lands and territories that are 
traditionally owned or customarily 
used, occupied or claimed by 
Indigenous Peoples? 

 ×  No IP involved in this project. 

17.  Acquisition of lands that are 
traditionally owned or customarily 
used, occupied or claimed by 
Indigenous Peoples? 

 ×  No IP involved in this project. 

 
D. Anticipated subproject impacts on Indigenous Peoples 

Subproject Component/ 
Activity/ Output 

Anticipated Positive Effect Anticipated Negative Effect 

1. Municipal Solid 
Waste Treatment by 
Grate Type Incineration 
Technology 

Reducing final waste disposal at 
the landfill by about 80% in volume 
and saving land resource.  
Avoiding methane generation from 
landfill, which has 25 times of 
global warming potential compared 
to carbon dioxide. 

Secondary pollution from 
incineration of waste, including 
wastewater discharge, residues 
disposal and air pollutant emissions, 
etc.  

2. Energy Recovery 
and Power Generation 

Providing energy from waste in the 
forms of electricity and heat.  

 

 Creating local job opportunities, 
and increasing local tax revenue.  
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Appendix 2 Personnel met for the compliance auditing 

Participants Department Position Date 

Mr. Ding 
Taiyuan City Nanyuan 
municipal solid waste transfer 
station 

Head of station December 11 

Zhai Jianqing SUS Taiyuan General Manager December 11 

Zhang Feifei SUS Taiyuan Office Manager December 11 

Liu Yinan SUS Taiyuan Human Resources December 11 

Ding Qiaoyan 
Dongnanshe Village; 
SUS Taiyuan WTE  

Villager representative; 
Subcontract employee 

December 11 
December 12 

Zhao Xiaoqin 
Dongnanshe Village; 
SUS Taiyuan WTE 

Villager representative 
&SUS Taiyuan 
Employee 

December 11 

Two officials from Taiyuan Municipal Environmental Protection Bureau December 11 

Mr. Lv TSAB Representative December 11 

Mr. Zhao Dongnanshe Village Village head December 11 

Mr. Wang Yanjiapu Village Village head December 11 

Mr. Wang  Changfeng Village Village head December 11 

Zhao Xiaowei Dongnanshe Village Villager representative December 11 

Zhang Junguo Yanjiapu Village Villager representative December 11 

Zhang Hai Changfeng Village Villager representative December 11 

Mr. Li SUS Taiyuan WTE 
Construction 
Department Manager 

December 12 

Zhu Wei 
Shanxi Delihe Environmental 
Consulting Limited Company 

Environmental 
supervisor for 
construction 

December 12 

Zhang Haowen 
Shanxi Delihe Environmental 
Consulting Limited Company 

Environmental 
supervisor for 
construction 

December 12 

Dang Zhijun 
China Urban Construction 
Institute Group 

Manager of 
Construction 
Supervision Company 

December 12 

Li Pengfei 
Shanxi Industrial Equipment 
Installation Group Co., Ltd 

Project Manager of 
contractor 

December 12 
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Appendix 3 Land and Social Related Laws and Regulations 

This appendix outlines the principal policy and legislative framework that related with land 
acquisition and compensation in China as it applies to SUS Taiyuan WTE project.  

Law/Regulation & 
governing documents 

Date of Effective Application to the SUS Taiyuan WTE 

A. National 

Law of Land Administration 
of the People’s Republic of 
China 

January 1, 1999 
(latest amendment 
in August 28, 
2004) 

Establishes broad principles for land 
acquisition including the requirement to pay 
compensation for land and crops, houses, 
structures as well as loss of livelihood. 
Empowers provincial governments and 
municipalities to set standard rates for 
compensation through local regulation. 

Implementing Regulation 
on the National Law of 
Land Administration  

January 1, 1999 Defines requirement of land acquisition plan 
and timeframe for disbursement of 
compensation for land acquisition. 

Property Law of People’s 
Republic of China 

October 1, 2007 Defines compensation for land use, 
resettlement allowances and compensation 
for loss of land attachments and in-ground 
crops shall be paid when land is acquired. 
Such compensation shall be used for social 
protection and restoration of the livelihoods 
of those affected villagers. 

Notice on Further 
Improving the land 
acquisition and 
management (Decree No. 
96) 

June 26, 2010 Defines the implementation of unified annual 
output value of land and regional composite 
land price in land acquisition. Recommends 
agriculture-based resettlement (land for land 
compensation).  

Methods of Land 
Acquisition Notice (Decree 
No. 10) 

January1, 2002 Establishes requirement for public 
consultation and requirement for public 
disclosure of land acquisition plan and 
relocation & compensation plan, also 
defines procedure for public hearing. 

B. Provincial 

Shanxi Provincial 
Implementation Regulation 
on the Law of Land 
Administration of the 
People’s Republic of China 

September 26, 
1999 
(latest amendment 
in May 16, 2008) 

Establishes detailed approval authority, 
compensation and resettlement standard. 

Measures for the 
Distribution of 
Compensation Fees for 
Land Acquisition of 
Communal Owned Land in 
Shanxi Province 

December 1, 2005 Defines the requirement of compensation 
disbursement of acquired communal owned 
unallocated land. 



85 

Law/Regulation & 
governing documents 

Date of Effective Application to the SUS Taiyuan WTE 

Shanxi Province 
Government Notification 
about the Implementation 
of Unified Annual Output 
Value of Land and 
Regional Composite Land 
Price in Land Acquisition 

December 10, 
2009 

Defines the implementation of unified annual 
output value of land and regional composite 
land price in land acquisition. 

Shanxi Province 
Government Notification 
about the Adjustment of 
Unified Annual Output 
Value of Land and 
Regional Composite Land 
Price in Land Acquisition 

May 31, 2013 Defines the land acquisition compensation 
standards. 

 

National Laws 

Law of Land Administration of the People’s Republic of China (1999) 

The national Law of Land Administration defines ownership and rights of use for land in PRC. It 
also describes the basis for requisitioning land for construction purposes, together with the types 
of compensation and assistance that must be provided. The important and relevant clauses are 
summarized below: 

 Compensation should be made for land acquisition based on the original purposes of the land 
requisitioned. 

 Compensation fees for cultivated land acquisition should include land compensation fee, 
resettlement allowances as well as compensation for land attachments and in-ground crops. 

 The land compensation fee for cultivated land shall be 6 to 10 times the average annual 
output value of the land in the previous three years preceding land acquisition. 

 The resettlement allowances of acquired cultivated land shall be calculated according to the 
agricultural population to be resettled. The resettlement allowances for displaced farmers 
shall be 4 to 6 times the average annual output value in the previous three years. 

 The standards of compensation and resettlement fees for other land acquisition shall be 
determined by the provinces, autonomous regions or municipalities in reference to the 
cultivated land acquisition. 

 If the land compensation fee and resettlement allowances are still insufficient to restore the 
original standard of living for displaced persons, the resettlement allowances may be 
increased with the approval of the Provincial Government. 

 State Council may raise the land compensation fee and resettlement allowances under 
special circumstances according to the socio-economic development level of the Project Area. 

 After the plan for land acquisition compensation and resettlement is finalized, related local 
people's governments shall make an announcement and hear the opinions of the rural 
collective economic organizations and peasants whose land have been requisitioned. 

 Rural collective economic organizations shall make public to its members the receipts and 
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expenditures of the land related compensation fees for land acquisition and accept their 
supervision. 

 Land users should sign contracts for temporary use of land with related land administrative 
departments or rural collective organizations or villagers’ committees depending on the 
ownership of the land and pay land compensation fees for the temporary use of the land 
according to the standard specified in the contracts. 

 

Implementing Regulation on the National Law of Land Administration (1999) 

It defines requirement of land acquisition plan and timeframe for disbursement of compensation 
for land acquisition. The important and relevant clauses are summarized below: 

 Land acquisition plan should be prepared and the purpose of land acquisition, acquired land 
scope and area, compensation of land acquisition, resettlement plan and compensation 
registration deadline should be public to peasants losing land and consult their opinions. 

 Compensation and resettlement fees will be fully paid to village collectives and individuals 
within 3 months of the date of approval of the resettlement and compensation plan 

 Compensation for land belongs to the village collective economic organization. 
Compensation for objects on the land and for young crops belongs to the owner of the object 
or crop. 

Property Law of People’s Republic of China (2007) 

The important and relevant clauses are summarized below: 

 Compensation for land use, resettlement allowances and compensation for loss of land 
attachments and in-ground crops shall be paid when land is acquired. Such compensation 
shall be used for social protection and restoration of the livelihoods of those affected. The 
principle for compensation is that the standard of living of those displaced shall be protected. 

 Displacement compensation should be paid for acquisition of unit or personal houses and 
other real estate in accordance with law; residential condition should be ensured if personal 
residence is acquired (the development of 19 developed well pads did not affect any houses). 

Notice on Further Improving the land acquisition and management (Decree No. 96) 

It defines the implementation of unified annual output value of land and regional composite land 
price in land acquisition. Recommends agriculture based resettlement (land for land 
compensation). The important and relevant clauses are summarized below: 

 For the new development project, it should use unified annual output value of land and 
regional composite land price in land acquisition. 

 Regional should establish land acquisition compensation dynamic adjustment mechanism, 
according to local economic development level and local people annual income increase 
scope, land compensation standards should adjust every 2 to 3 years, gradually raising the 
level of land acquisition compensation. 

 Use multi resettlement approach, guarantee the livelihood of lost land peasant, recommends 
agriculture-based resettlement. 

 If the compensation should pay to lost land peasant, it to be paid directly to peasants 
individuals. 
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 Involved lost land peasants into the social security system, it is an effective approach on 
solving the long-term livelihood of lost land peasants. 

 Household affected by physical relocation should get house compensation and other 
government compensation, and the total amount should ensure they can purchase the 
reasonable living levels of housing. (The development of 19 developed well pads did not 
affect any houses). 

Methods of Land Acquisition Notice (Decree No. 10) 

It establishes the requirement for public consultation and the requirement on public disclosure of 
land acquisition plan and relocation & compensation plan; it also defines the procedure for public 
hearings. The important and relevant clauses are summarized below: 

 Written notices shall be publicized at production team level and village level for land acquired 
from rural collective entity, land acquisition program and compensation for land acquisition, 
resettlement proposal whereas written notices shall be publicized at county (town) level for 
land acquired from rural collective entities of counties (towns). 

 When land is acquired, the rural collective entities, villagers and other stakeholders shall hold 
land propriety certificates and go to specified location within duration stated in the land 
acquisition notice to proceed with relevant compensation procedures. 

 A hearing request shall be raised to competent land resource departments of relevant 
municipal and county government within 10 working days after the issuance of notice of land 
acquisition compensation program and resettlement proposal by those rural collective entities, 
villagers and other stakeholders who hold different opinions on the compensation programs 
for land acquisition and resettlement. 

 The competent land resource departments of relevant municipal and county government shall 
look into the different opinions held by the rural collective entities, villagers and other 
stakeholders on the compensation programs.  Hearings shall be held up to requests.   
Requests for modifying the compensation programs for both land acquisition and 
resettlement shall be carried out in accordance with relevant regulations, laws and land 
acquisition programs. 

 
Shanxi Provincial Regulations 

Shanxi Provincial Implementation Regulation on the Law of Land Administration of the People’s 
Republic of China (1999) 

The important and relevant clauses are summarized below: 

 For land acquisition, the units acquiring land should pay all the land related compensation 
fees within three months since the land compensation and resettlement plan has been 
approved, including land compensation fees, resettlement allowances, compensations for 
attachments or in-ground crops on the land. 

 The land compensation fee for cultivated land to be acquired shall be calculated using a 
multiple of 6 to 10 on the average annual output in last 3 years. Land compensation fee for 
unused waste land shall be calculated using a multiple of 3 to 6 on the average annual output 
in last 3 years. 

 The resettlement compensation fees on the acquired cultivated land should be calculated 
based on the 4 to 6 times average output value of the land in the previous 3 years preceding 
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land acquisition, while no resettlement compensation fees on the acquired unused waste land. 

 If living standard of the resettled farmers cannot be maintained after receiving land 
compensation and resettlement compensation fee as calculated above, additional 
resettlement compensation fee can be granted as necessary upon approval by provincial 
government. The sum of the land compensation and resettlement compensation should not 
exceed 30 times the average output value of the land in the previous 3 years. 

 The compensation fees for the in-ground crop and attachments on the acquired land should 
be calculated as the real values. The compensation standards shall be formulated by 
municipal, county government and regional civil administration, and implemented after 
approval by provincial government. 

 

Measures for the Distribution of Compensation Fees for Land Acquisition of Communal Owned 
Land in Shanxi Province 2005 

 For land acquisition, the units acquiring land should pay all the land related compensation 
fees within three months since the land compensation and resettlement plan has been 
approved. 

 For allocated land acquisition, at least 80% of land compensation should be disbursed to 
affected village households, the remaining 20% will be kept by village community. 

 For unallocated village communal owned land acquisition, at least 80% of land acquisition 
compensation and resettlement compensation should be distributed to all villagers equally, 
while remain could be kept by village community. 

 

Shanxi Province Government Notification about the Implementation of Unified Annual Output 
Value of Land and Regional Composite Land Price in Land Acquisition (2009) 

 It defines the unified annual output value of land and standard compensation times 
composites the land acquisition unified compensation standard. Each County (City, District) 
regional annual output value of land is the basis of calculation of land acquisition 
compensation.  

 The unified annual output value of land is for land acquisition and resettlement compensation 
calculation only, green crops and land attachments should not be involved. 

 

Shanxi Province Government Notification about the Adjustment of Unified Annual Output Value 
of Land and Regional Composite Land Price in Land Acquisition (2013) 

It defines the land acquisition compensation standards for SUS Taiyuan WTE project 
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Appendix 4 Domestic EIA Approval 

Approval of environmental impact report for Waste to Energy Incineration Power Project PPP in 
Taiyuan Circular Economy and sanitation Industry Demonstration Base 
 
  
Taiyuan SUS Waste to Energy Co., Ltd.: 
 
For the "Application for approval of the environmental impact report of domestic waste incineration 
Power generation PPP project of Taiyuan Circular Economy and Sanitation Industry 
Demonstration Base", submitted by your company and the evaluation report of Taiyuan 
Environmental Engineering Evaluation Center (EIA [2017]13 ) and other related information 
received, commissioned by Shanxi Provincial Environmental Protection Department, according to 
the "People's Republic of China Environmental Impact Assessment Law", "Construction Project 
Environmental Protection Regulations and other relevant provisions, are hereby approved as 
follows: 
(1) Total investment of the project 1496.866 million Chinese Yuan (CNY), of which 

environmental protection investment 106.068 million CNY. The construction site is 
Dongnanshe Village at Qingxu County. The main construction content is: 3000t/d domestic 
waste incineration power plant. In was designed in two phases. The first phase has a 
capacity of 2250 t/d, the annual processing capacity of 750 thousand of tons, the second 
phase of the project to increase the daily treatment of domestic waste capacity of 750 tons, 
the annual processing capacity of 1000 thousand tons. There are 4 Incineration lines and 
2 steam turbine generator sets (2x40MW steam turbine generator) scheme using medium 
temperature secondary high-pressure waste heat boiler (4x 73.27t/h), direct air cooling. The 
project mainly includes garbage receiving storage, waste incineration, boiler and turbine 
power generation system, dust removal system, flume purification system and other 
environmental protection projects, fuel storage and transportation and ash storage and 
transportation and other projects. 

(2) Principally, it is agreed to the report conclusions and expert technical review comments of 
Taiyuan City Environmental Engineering Assessment Center evaluation report Conclusions 
and QINGXU County Environmental Protection Bureau. If strictly implement the various 
environmental protection measures listed in the EIA report, achieve pollutant compliance 
emissions, and meet the requirements of total pollutant emission control indicators, the 
project is deemed as feasible from the aspect of environmental protection. 

(3) The following should be followed during the design and construction: 
 The project shall use the flue gas treatment process of "SNCR denitrification + Semi-dry 

(Rotary spray reaction Tower spray lime pulp)+ Dry (injection of sodium bicarbonate or 
lime)+ activated carbon injection +bag dust collector to remove acidic gases (HCl,NOx, 
so2,HF (etc.), heavy metals and organic pollutants. After treatment, the concentration of 
pollutants in the flue gas shall meet the "domestic waste incineration pollution control 
standards" requirements and then emit via the 80m high chimney. The automatic on-line 
monitoring device shall be installed. 

 
 Take preventive measures to remove and control odor from garbage transport, garbage 

unloading hall and garbage storage pits; use closed garbage transport vehicles; the garbage 
hall, garbage storage pits shall be enclosed to prevent odor escapes from the uploading hall; 
set up automatic unloading seal door between garbage storage pit and unloading platform, 
fully closed design, spraying and sterilizing and deodorization of garbage storage pit on a 
regular basis; During the normal operation of the incinerator, draft pumping vents with a filter 
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device is arranged at the top of the garbage storage pit to pump the stench into the furnace 
to fuel the air,; When the incinerator is overhauled, the garbage storage pit is equipped with 
a fan to remove the stench, the odor is adsorbed and filtered by the activated carbon 
deodorant device, and after the filtered exhaust gas shall meet the "odor Pollutant discharge 
standard" and discharge through 20 m high exhaust cylinder. 

 
 Lime silo, sodium bicarbonate storage warehouse, activated carbon storage warehouse, fly 

ash warehouse and other repositories are placed in the main plant, and equipped with bag 
dust collector. Dust emissions shall meet the "air pollutants comprehensive emission 
standards". 

 
 The leachate from garbage collection pit, flushing water and unloading hall ground flushing 

water and laboratory water and other high concentration of wastewater, collected by the 
landfill leachate collection system will be sent to the concentrated water treatment system of 
the EIP WWTP. After removal of ammonia nitrogen, the wastewater will mix with other low-
concentration wastewater and deliver to Jinyang sewage treatment plant for further treatment 
through pipeline if the effluent from EIP WWTP can meet the water quality requirements put 
forward by Taiyuan Municipal Drainage Management Office. The domestic sewage in the 
plant after the septic tank shall be delivered to the EIP WWTP through the pipeline. 
Wastewater from the boiler, circulating cooling water and chemical water treatment system 
shall be all back to the semi-dry reaction tower water and slag cooling system. A 200m3 initial 
rain collection pool will be built to meet the initial rainwater collection requirements. 

 
 The fly ash generated from the waste incineration and the flue gas treatment system is 

collected and transported to the cement plant by specialized vehicle. The cement plant with 
shall have hazardous waste disposal qualification for cooperative disposal; when the cement 
plant is cannot receive fly ash, fly ash needs to be stabilized in the WTE plant to meet the 
pollution control standard then it can be sent to the domestic landfill site. The slag produced 
by the incinerator should be shipped to the building materials recycling plant in the north part 
of the EIP. After the temporary storage of waste oil, it should be recycled and disposed of by 
qualified units. The waste activated carbon produced during the emergency deodorization 
process should be sent to the incinerator for incineration. 

 
 For all kinds of fans, turbine generator sets, air compressors, all kinds of pumps and other 

major noise pollution sources, low-noise equipment with basic damping, muffler shall be 
selected. The noise shall achieve the factory boundary noise emission standards, at the same 
time, in the factory perimeter, tall trees shall be planted. A 300m landscaping protection zone 
shall be kept surrounding the plant to reduce the impact of noise on the outside of the factory 
environment. 

 
 Strictly implement the environmental risk prevention and disposal measures stipulated in the 

EIA, formulate and implement effective emergency plans for environmental pollution 
accidents, and do a good job of anti-seepage facilities in garbage storage pits and accident 
collection ponds. 

 
 Conscientiously implement the environmental management and monitoring plan of the EIA 

report and equipped with the necessary monitoring equipment; standardize the construction 
of sewage outlet, the incinerator chimney, wastewater transfer nodes, such as the installation 
of on-line monitoring devices, to ensure pollutants discharge always meet with standards. 
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 EIA report predicted that the total emissions of major pollutants as follows: sulfur 
dioxide 221.2t/a, nitrogen oxides 884.8t/a, soot 66.32t/a, dust 0.123t/a. It is necessary to 
ensure that pollutant emissions meet the requirements of total control targets and strictly 
implement pollutant reduction schemes, and to increase pollution prevention and control 
efforts to provide environmental capacity for project construction in accordance with the 
requirements of regional reduction of pollutants in municipal and county governments. 

 
(4) In the course of project implementation, Taiyuan SUS shall disclose information in 

accordance with the program of environmental impact assessment information disclosure 
mechanism for construction projects. In the construction process, strict implementation of 
the supporting construction of environmental protection facilities and the main project at the 
same time design, at the same time construction, at the same time put into production and 
use of the "three simultaneous" system. After the completion of the project, we should 
actively organize the completion and acceptance of environmental protection facilities, to the 
Environmental Protection Department for the record and apply for sewage permits, in order 
to be put into operation. Organization of post-environmental impact evaluations within 3 to 
5years after the project is officially put into production. 

(5)  Qingxu County Environmental Protection Bureau is responsible for environmental protection 
supervision and inspection of this project. Taiyuan SUS shall, within 5 working days after 
receiving this reply, deliver the approved EIA report to the Qingxu County Environmental 
Protection Bureau. 
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APPENDIX 5 Ambient Environmental Quality Monitoring Results 

(1) Surface Water Quality Monitoring Results 
Table 1: Project specific sampling results of surface water 

Monitoring 
Section 

Monitoring 
Date 

Monitoring Results (mg/L) 

pH SS CODcr BOD5 Ammonia 
nitrogen 

Arsenic Manganese Iron Fluoride Lead Sulfide Petroleum Volatile 
phenol 

Flow 
Rate 
m3/h 

Water 
temperature 

℃ 

500 m 
upstream of 

the outlet 
(Fen River) 

9.22 7.95 38 63 14.5 6.371 ND 0.17 0.15 0.90 ND 0.006 0.19 0.002 17640 16 

9.23 7.95 45 50 8.5 6.543 ND 0.20 0.20 0.91 ND ND 0.18 0.002 

9.24 7.94 28 53 9.7 6.714 ND 0.22 0.17 0.89 ND 0.006 0.23 0.002 

Average 
concentration 

/ 37 55 10.9 6.543 / 0.20 0.17 0.9 / 0.006 0.20 0.002 / / 

Index 0.475 / 1.38 1.09 3.27 / 1.97 0.58 0.60 / 0.006 0.2 0.02 / / 

Maximum 
Value 

7.95 45 63 14.5 6.714 / 0.22 0.20 0.91 / 0.006 0.23 0.002 / / 

Maximum 
excess 

multiples 

/ / 0.575 0.45 2.357 / 1.2 / / / / / / / / 

Compliance 
status  

meet / Exceeded Exceeded Exceeded / Exceeded meet meet / meet meet meet / / 

500 m 
downstream 
of the outlet 
(Fen River) 

9.22 7.99 45 51 12.1 5.971 ND 0.17 0.23 0.93 ND 0.005 0.19 0.004 25200 17 

9.23 8.00 33 46 11.0 6.429 ND 0.17 0.15 0.94 ND ND 0.24 0.004 

9.24 7.98 21st 49 11.2 6.629 ND 0.17 0.09 0.91 ND 0.007 0.18 0.002 

Average 
concentration 

/ 33 49 11.4 6.343 / 0.17 0.16 0.93 / 0.006 0.20 0.003 / / 

Index 0.50 / 1.22 1.14 3.17 / 1.70 0.52 0.62 / 0.006 0.20 0.033 / / 

Maximum 
Value 

8.00 45 51 12.1 6.629 / 0.17 0.23 0.94 / 0.007 0.24 0.004 / / 

Maximum 
excess 

multiples 

/ / 0.275 0.21 2.315 / 0.7 / / / / / / / / 

Compliance 
status 

meet / Exceeded Exceeded Exceeded / Exceeded meet meet / meet meet meet / / 

1500 m 
downstream 
of the outlet 
(Fen River) 

9.22 7.96 51 43 9.1 6.114 ND 0.19 0.34 0.90 ND ND 0.14 0.0008 32580 17 

9.23 7.96 22 39 9.3 6.486 ND 0.18 0.19 0.89 ND ND 0.13 0.001 

9.24 7.96 20 39 8.8 6.829 ND 0.18 0.13 0.88 ND 0.006 0.15 0.001 

Average 
concentration 

/ 31 40 9.1 6.476 / 0.18 0.22 0.89 / 0.006 0.14 0.001 / / 

Index 0.48 / 1.01 0.91 3.24 / 1.834 0.734 0.594 / 0.006 0.14 0.009 / / 
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Monitoring 
Section 

Monitoring 
Date 

Monitoring Results (mg/L) 

pH SS CODcr BOD5 Ammonia 
nitrogen 

Arsenic Manganese Iron Fluoride Lead Sulfide Petroleum Volatile 
phenol 

Flow 
Rate 
m3/h 

Water 
temperature 

℃ 

Maximum 
Value 

7.96 51 43 9.3 6.829 / 0.19 0.34 0.90 / 0.006 0.15 0.001 / / 

Maximum 
excess 

multiples 

/ / 0.075 / 2.415 / 0.9 0.13 / / / / / / / 

Compliance 
status 

meet / Exceeded meet Exceeded / Exceeded meet meet / meet meet meet / / 

Surface water Environmental 
quality standards (GB3838-

2002)Ⅴ Classes 

6-9 / 40 10 2.0 0.1 0.1 0.3 1.5 0.1 1.0 1.0 0.1 / / 

 

Table 2: Surface Water Quality at Regular Monitoring Section 
Section Indicator pH CopperZinc Ammonia 

nitrogen 
Total 
phosphorus 

CODMnDO CODcrBOD5 Fluoride SeleniumArsenic Mercury Cadmium Chromium 
 (Hexavalent)

Lead CyanideVolatile 
phenol 

Petroleum Las Sulfide 

Evaluation criteria 6 ~ 9 1.0 2.0 2.0 0.4 15 2 40 10 1.5 0.02 0.1 0.001 0.01 0.1 0.1 0.2 0.1 1.0 0.3 1.0 

Wenming Average 
annual 
value (Mg/l) 

7.83 0.008 0.014 16.6 1.87 12.6 4.86 51.8 27.6 0.895 0.00105 0.0038330.00003650.00028 0.002 0.00077 0.003 0.0032 0.329 0.388 0.044 

Pi 0.4150.008 0.007 8.300 4.675 0.840 / 1.295 2.760 0.597 0.053 0.038 0.037 0.028 0.020 0.008 0.015 0.032 0.329 1.293 0.044 

Compliance 
status 

meet Exceeded meet Exceeded meet Exceededmeet 

Hanwu Average 
annual 
value (Mg/l) 

7.85 0.004 0.012 16.2 1.65 11.2 5.14 48.6 23.4 0.96 0.00149 0.0043280.00002720.00031 0.002 0.00047 0.005 0.0022 0.303 0.349 0.038 

Pi 0.4250.004 0.006 8.100 4.125 0.747 / 1.215 2.340 0.640 0.075 0.043 0.027 0.031 0.020 0.005 0.025 0.022 0.303 1.163 0.038 

Compliance 
status 

meet Exceeded meet Exceeded meet Exceededmeet 
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(2) Groundwater 
Table 3: Groundwater environmental monitoring results (dry period) unit:mg/L 

Monitoring 
Date 

Monitoring 
Point- 

Monitoring results (mg/l) 

pH 
Total 

Hardness 
Sulfate Chloride Iron Manganese Copper Zinc Lead Chromium Cadmium Arsenic 

5.31 

1 # Changfeng 
Village 

8.25 529.5 307 228.3 0.25 0.24 0.15 0.30 ND ND ND ND 

2 # Yanjiapu 7.99 568.5 296 457.3 0.18 0.21 ND 0.23 ND ND ND ND 

3 # Xishe 8.28 364.7 112 219.9 0.26 0.12 ND 0.21 ND ND ND ND 

4 # Han Wu 
Village 

8.37 284.3 74 163.4 0.39 0.12 ND 0.20 ND ND ND ND 

5 # Dongnanshe 8.22 348.3 70 323.3 0.29 0.17 0.06 0.34 ND ND ND ND 

6 # Northwest of 
the site 

8.25 292.7 59 271.0 0.57 0.27 0.15 0.56 ND ND ND ND 

7 # Southwest of 
the site 

8.18 304.3 64 274.7 0.66 0.16 ND 0.47 ND ND ND ND 

Note: ND=not detected 

Continue Table 3. 

Monitoring 
Date 

Monitoring 
Point- 

Monitoring results (mg/l) 

Mercury Volatile 
phenol 

High manganese 
acid salt 

Nitrate Nitrite 
Acid 
salts 

Ammonia 
nitrogen 

Fluoride Cyanide Petroleum Total 
Coliform 

Flora 

Water 

temperature ℃ 

5.31 1 # Changfeng 
Village 

ND ND 2.65 2.3 0.015 ND 0.40 ND 0.09 <3 13.2 

2 # Yanjiapu ND ND 3.42 1.3 0.020 ND 0.52 ND 0.04 <3 12.7 

3 # Xishe ND ND 2.25 0.8 0.006 ND 0.56 ND 0.04 <3 12.2 

4 # Han Wu Village ND ND 2.55 0.6 0.081 ND 0.59 ND 0.04 <3 12.2 

5 # Dongnanshe ND ND 4.14 1.0 0.025 1.039 0.54 ND 0.01 <3 13.6 

6 # Northwest of 
the site 

ND ND 4.14 0.6 0.086 0.182 0.46 ND ND <3 12.3 

7 # Southwest of 
the site 

ND ND 3.67 0.5 0.119 0.402 0.45 ND ND <3 12.6 

 Note: ND=not detected 
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Table 4: Groundwater Environmental monitoring results (Wet period) unit:mg/L 
Monitoring 

Date 
Monitoring 

Point 
Monitoring results (mg/l) 

Ph Total Hardness Sulfate Chloride Iron Manganese Copper Zinc Lead Chromium Cadmium Arsenic 

8.20 1 # Changfeng Village 7.99 577.5 151 227.4 0.89 0.42 0.12 0.48 ND ND ND ND 

2 # Yanjiapu 7.97 496.4 285 377.2 0.94 0.25 ND 0.25 ND ND 0.002 ND 

3 # Xishe 8.10 398.0 155 260.2 0.62 0.36 0.06 1.44 ND ND ND ND 

4 # Han Wu Village 8.21 280.7 62 173.7 0.79 0.36 0.12 0.44 ND ND ND ND 

5 # Dongnanshe 8.20 326.5 86 310.5 0.47 0.29 0.20 7.02 ND ND 0.002 ND 

6 # Northwest of the site 8.16 309.9 72 254.2 0.25 0.19 0.07 0.38 ND ND ND ND 

7 # Southwest of the site 8.20 364.3 108 260.6 1.05 0.16 ND 0.32 ND ND ND ND 

Note: ND=not detected 

Continue Table 4 

Monitoring 
Date 

Monitoring 
Point- 

Monitoring results (mg/l) 

Mercury Volatile 
phenol 

High manganese 
acid salt 

Nitrate Nitrite 
Acid 
salts 

Ammonia 
nitrogen 

Fluoride Cyanide Petroleum Total 
Coliform 

Flora 

Water 

temperature ℃ 

8.20 1 # Changfeng 
Village 

ND ND 3.12 1.4 0.229 0.907 0.41 ND 0.06 <3 13.4 

2 # Yanjiapu ND ND 3.60 0.3 0.158 0.857 0.50 ND 0.11 <3 12.5 

3 # Xishe ND ND 2.02 0.4 0.056 0.580 0.52 ND 0.08 <3 14.3 

4 # Han Wu Village ND ND 2.69 0.8 0.064 0.109 0.61 ND 0.08 <3 12.3 

5 # Dongnanshe ND ND 3.96 3.8 0.004 0.124 0.50 ND 0.13 <3 13.4 

6 # Northwest of 
the site 

ND ND 3.52 2.7 0.010 0.294 0.45 ND 0.09 <3 14.8 

7 # Southwest of 
the site 

ND ND 3.52 3.4 0.181 0.739 0.45 ND 0.04 <3 12.9 

Note: ND=not detected 
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Table 5:  Chemical composition of groundwater Unit:mg/L 

Monitoring 
Date 

Monitoring 
Point 

Monitoring results (mg/L) 

K+ Na+ Ca2+ Mg2+ Cl - SO42 HCO-3 CO32 - 

7.25 

1 # Changfeng Village 1.55 290.87 117.85 90.14 216.39 475.19 611.85 0.0 

2 # Yanjiapu 3.83 499.98 103.52 115.24 454.51 447.0 790.06 0.0 

3 # Xishe 1.30 297.49 54.68 74.68 253.94 179.25 699.27 0.0 

4 # Han Wu Village 1.0 209.37 41.94 55.69 156.12 91.58 550.47 19.48 

5 # Dongnanshe 1.02 453.09 43.53 72.43 328.04 99.06 865.3 38.95 

6 # Northwest of the site 1.04 359.34 52.56 57.94 272.71 86.02 825.7 0.0 

7 # Southwest of the site 0.92 371.8 47.25 63.1 264.8 100.64 845.5 0.0 
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(3) Air Quality 
Table 6: Ambient Air Quality Baseline Monitoring 

No. Monitoring 
Locations 

Direction/Distance to 
plant boundary (km) 

Parameters Monitored (unit: mg/m3) 

24-
hourly 
TSP 

24-
hourly 
PM10 

24-
hourly 
PM2.5 

24-
hourly 
SO2 

24 
hourly 
NO2 

Hourly 
SO2 

Hourly 
NO2 

Hourly 
HCL 

Hourly 
H2S 

Hourly 
NH3 

Hourly 
CO 

1 Dongnanshe 
Village 

N/0.36 0.210-
0.407 

0.164-
0.291 

0.093-
0.166 

0.025-
0.048 

0.02-
0.034 

0.018-
0.08 

0.011-
0.045 

ND ND ND 
1-4 

2 Yanjipu Village SW/1.2 0.269-
0.395 

0.157-
0.298 

0.075-
0.145 

0.025-
0.046 

0.021-
0.032 

0.019-
0.07 

0.014-
0.051 

ND ND ND 
0.6-3.9 

3 Gaoche Village SW/6.1 0.253-
0.354 

0.194-
0.260 

0.084-
0.166 

0.028-
0.055 

0.022-
0.037 

0.015-
0.075 

0.013-
0.048 

ND ND ND 
0.9-4 

4 Beidongshe 
Village 

NE/2.0 0.241-
0.329 

0.186-
0.293 

0.108-
0.188 

0.039-
0.05 

0.023-
0.037 

0.024-
0.076 

0.017-
0.051 

ND ND ND 
1-5.2 

5 Shijiapu Village NE/6.0 0.235-
0.376 

0.12-
0.274 

0.099-
0.162 

0.04-
0.063 

0.023-
0.035 

0.02-
0.081 

0.013-
0.045 

ND ND ND 
1-5.2 

6 Mengjiazhuang 
Village 

W/3.25 0.221-
0.372 

0.164-
0.27 

0.056-
0.159 

0.036-
0.065 

0.024-
0.038 

0.026-
0.094 

0.011-
0.055 

ND ND ND 
0.9-3.9 

7 Xiajiapu Village SE/3.5 0.279-
0.381 

0.173-
0.244 

0.08-
0.124 

0.043-
0.058. 

0.026-
0.036 

0.025-
0.094 

0.012-
0.054 

ND ND ND 
1-4.2 

8 Hanwupu Village SE/1.7 0.214-
0.371 

0.143-
0.287 

0.106-
0.178 

0.031-
0.053 

0.019-
0.032 

0.02-
0.068 

0.012-
0.041 

ND ND ND 
0.9-4 

9 Beizuo Village E/4.2 0.239-
0.380 

0.134-
0.263 

0.046-
0.178 

0.038-
0.06 

0.016-
0.041 

0.02-
0.083 

0.012-
0.056 

ND ND ND 
1-5 

10 Liudu Village N/4.0 0.282-
0.360 

0.171-
0.261 

0.076-
0.145 

0.035-
0.05 

0.026-
0.034 

0.02-
0.06 

0.016-
0.043 

ND ND ND 
1.9-5.8 

 Class II of GB 
3095-2012 

 
0.30 0.15 0.075 0.15 0.08 0.50 0.20 

/ // / 
10 

Note: ND=not detected 
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(4) Acoustic Environment 
Table 7: Acoustic Environment Monitoring Results 

Time Location 
Daytime dB(A) Nighttime dB(A) 

L90 L50 L10 Leq L90 L50 L10 Leq 

03/25 

1# 41.0 44.3 50.8 49.1 L90 L50 L10 Leq 

2# 40.6 44.9 51.3 48.6 31.0 32.5 34.6 33.2 

3# 41.1 44.2 49.9 47.5 31.5 34.1 37.0 35.1 

4# 40.6 45.9 56.4 53.8 31.5 33.8 35.3 34.1 

5# 44.3 49.4 57.1 53.6 33.2 35.3 37.9 36.5 

6# 45.9 49.2 54.1 52.3 30.6 32.7 35.0 33.5 

7# 45.7 49.8 55.0 52.7 32.1 35.1 36.8 35.6 

8# 44.5 47.8 53.6 51.8 32.5 34.1 35.2 34.3 

Dongnanshe 39.9 43.8 53.2 51.3 35.1 36.2 37.9 36.8 

03/26 

1# 42.3 45.8 48.2 46.5 32.1 34.1 36.0 34.5 

2# 45.6 48.7 51.3 49.5 34.5 35.1 37.2 35.6 

3# 47.8 50.9 53.9 52.4 32.7 35.1 38.2 36.2 

4# 48.9 51.8 55.7 53.4 31.5 33.6 36.9 34.3 

5# 45.6 48.8 52.1 49.6 33.2 35.7 38.6 36.2 

6# 44.8 46.5 49.2 47.5 31.5 34.1 36.2 34.7 

7# 46.2 48.9 53.2 50.4 33.5 36.0 38.9 36.7 

8# 44.5 46.2 51.8 48.5 31.2 33.1 34.8 33.2 

Dongnanshe 48.5 51.4 56.3 53.5 36.1 38.7 40.2 39.2 

GB 3096-2008 N/A N/A N/A 60 N/A N/A N/A 50 
Source: EIR 
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Appendix 6 Air Quality Modelling Results 

1. Normal Operation Scenario 
(1) Hourly Concentration analysis 
SO2 
The predicted value of the top 10 hourly concentration of the grid point SO2 is shown in Table 1. The maximum value of the grid point appears at 
(-50, -150) on 9am of 2nd April 2014. The maximum concentration is 0.015500mg/Nm3, accounting for the 3.09% of the standard. 
 
Table 1 Top 10 rank list of hourly SO2 concentrations 
No. X  Y  Time Concentration 

Mg/Nm3 
1-hr SO2 standard 
Class II of GB3095-2012 
(mg/m3) 

Percentage of standard 
/% 

1 -50 -150 14040209 0.015500  
 
 
 
 

0.50 

3.09 
2 1500 250 14122513 0.007710 1.54 
3 2500 0 14013115 0.007620 1.52 
4 350 2000 14122514 0.007430 1.49 
5 0 -2200 14012311 0.006100 1.22 
6 -2200 400 14012212 0.006010 1.20 
7 600 -1700 14012213 0.006010 1.20 
8 1500 1500 14012611 0.005910 1.18 
9 400 -150 14031009 0.005850 1.17 
10 2000 1500 14122313 0.005790 1.16 

 Note: X, Y refers to the UTM (Universal Transverse Mercator Grid System) coordinator of the point. The coordinates of the chimney are set as (0,0) 
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NO2 
The predicted value of NO2 -hour concentration of grid point is shown in Table 2. The maximum value of the grid point appears at (-50, -150) on 
9am of 2nd April 2014. The maximum concentration is 0.056100mg/Nm3, which accounts for the 28.0% of the standard.  
 
Table 2 Top 10 rank list of hourly NO2 concentrations 

No. X  Y  Time Concentration 
mg/Nm3 

1-hr NO2 standard 
Class II of GB3095-2012 
(mg/m3) 

Percentage of standard /% 

1 -50 -150 14040209 0.056100  
 
 
 
 
 
 

0.20 

28.0 
2 2500 0 14013115 0.029800 14.9 
3 1500 250 14122513 0.029500 14.8 
4 350 2000 14122514 0.029300 14.6 
5 0 -2200 14012311 0.023500 11.8 
6 3000 3500 14021515 0.023300 11.7 
7 -2700 1000 14020712 0.023100 11.6 
8 600 -1700 14012213 0.023100 11.6 
9 -2200 400 14012212 0.022800 11.4 
10 1500 1500 14012611 0.022700 11.4 

  Note: X, Y refers to the UTM (Universal Transverse Mercator Grid System) coordinator of the point. The coordinates of the chimney are set as (0,0) 
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CO 
The predicted value of hourly CO concentration of grid point is shown in Table 3. The maximum value of the grid point appears at (-50, -150) on 
9am of 2nd April 2014. The maximum concentration is 0.015600mg/Nm3, accounting for the standard of 0.16%.  
 
Table 3 Top 10 rank list of hourly CO concentrations 

No. X  Y  Time Concentration 
mg/Nm3 

1-hr CO standard 
Class II of GB3095-2012 
(mg/m3) 

Percentage of standard /% 

1 -50 -150 14040209 0.015600  
 
 
 
 

10.0 

0.16 

2 2500 0 14013115 0.008270 0.08 

3 1500 250 14122513 0.008200 0.08 

4 350 2000 14122514 0.008130 0.08 

5 0 -2200 14012311 0.006530 0.06 

6 3000 3500 14021515 0.006480 0.06 

7 -2700 1000 14020712 0.006420 0.06 

8 600 -1700 14012213 0.006420 0.06 

9 -2200 400 14012212 0.006330 0.06 

10 1500 1500 14012611 0.006310 0.06 
Note: X, Y refers to the UTM (Universal Transverse Mercator Grid System) coordinator of the point. The coordinates of the chimney are set as (0,0) 
 
HCl 
The predicted value of hourly HCl concentration of grid point is shown in Table 4. The maximum value of the grid point appears at (-50, -150) on 
9am of 2nd April 2014. The maximum concentration is 0.004670mg/Nm3, accounting for the standard of 0.16%.  
 
Table 4 Top 10 rank list of hourly HCl concentrations 

No. X Y Time Concentration 
mg/Nm3 

Standard 
Class II of GB3095-2012 

(mg/m3) 

Percentage of standard 
/% 

1 -50 -150 14040209 0.004670  
 
 
 

9.34 

2 2500 0 14013115 0.002480 4.96 

3 1500 250 14122513 0.002460 4.92 
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No. X Y Time Concentration 
mg/Nm3 

Standard 
Class II of GB3095-2012 

(mg/m3) 

Percentage of standard 
/% 

4 350 2000 14122514 0.002440 / 4.88 

5 0 -2200 14012311 0.001960 3.92 

6 3000 3500 14021515 0.001940 3.88 

7 -2700 1000 14020712 0.001930 3.85 

8 600 -1700 14012213 0.001930 3.85 

9 -2200 400 14012212 0.001900 3.80 

10 1500 1500 14012611 0.001890 3.78 

 Note: X, Y refers to the UTM (Universal Transverse Mercator Grid System) coordinator of the point. The coordinates of the chimney are set as (0,0) 
 
Table 5 Hourly Concentration at Interest Points25 

Interest Point Time 

SO2  NO2  CO  HCL  

Concentration  
mg/Nm3 

Percentage of 
standard 

％ 

Concentration  
mg/Nm3 

Percentage of 
standard 

％ 

Concentration  
mg/Nm3 

Percentage of 
standard 

％ 

Concentration  
mg/Nm3 

Percentage of 
standard 

％ 

Mengjiazhuang 14020712 0.004860 0.97 0.020900 10.5 0.005810 0.058 0.001740 3.48 

Beidongshe 14012611 0.005790 1.16 0.022500 11.2 0.006240 0.062 0.001870 3.74 

Dongnanshe 14031313 0.003640 0.73 0.013200 6.62 0.003680 0.037 0.001100 2.20 

Yanjiapu 14051607 0.004260 0.85 0.016500 8.27 0.004590 0.046 0.001380 2.75 

Hanwupu 14112910 0.005280 1.06 0.021100 10.6 0.005860 0.059 0.001760 3.51 

Xiajiapu 14122411 0.004440 0.89 0.017900 8.96 0.004980 0.050 0.001490 2.98 

Class II of GB3095-2012 
(mg/m3) 

0.50 0.20 10 N/A 

 
 
(2) 24-hourly Concentration Analysis 

                                                             
25 Interest points are villages at the scope of influence as sensitive receptors. 
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SO2 
The predicted value of the top 10 hourly concentration of the grid point SO2 is shown in Table 6. The maximum value of the grid point appears at 
(-800, -500) on 22 July 2014. The maximum concentration is 0.001630mg/Nm3, accounting for the 1.09% of the standard. 
Table 6 Top 10 rank list of 24-hourly SO2 concentrations 
 
No. X  Y  Time Concentration 

mg/Nm3 
24-hr SO2

standard 
Class II of 
GB3095-2012 
(mg/m3) 

Percentage of 
standard /% 

1 -800 -500 14072224 0.001630  
 
 
 
 
 

0.15 

1.09 

2 -850 -450 14070924 0.001270 0.85 

3 -900 -200 14060224 0.001210 0.81 

4 -750 -450 14061924 0.001170 0.78 

5 -650 0 14061124 0.001140 0.76 

6 -700 -150 14062724 0.001110 0.74 

7 -500 150 14080124 0.001090 0.73 

8 900 450 14050624 0.001070 0.72 

9 -650 -250 14062324 0.001050 0.70 

10 -700 -50 14060124 0.001050 0.70 
Note: X, Y refers to the UTM (Universal Transverse Mercator Grid System) coordinator of the point. The coordinates of the chimney are set as (0,0) 

 
 
 
 
 
 

NO2 
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The predicted value of the top 10 hourly concentration of the grid point NO2 is shown in Table 7. The maximum value of the grid point appears at 
(-800, -500) on 22 July 2014. The maximum concentration is 5.90E-03mg/Nm3, accounting for the 7.37% of the standard. 
 
 
Table 7 Top 10 rank list of 24-hourly NO2 concentrations 
No. X  Y  Time Concentration 

Mg/Nm3 
24-hr NO2 standard 
Class II of GB3095-
2012 
(mg/m3) 

Percentage of 
standard /% 

1 -800 -500 14072224 0.005900  
 
 
 
 
 

0.08 

7.37 

2 -850 -450 14070924 0.004610 5.77 

3 -900 -200 14060224 0.004400 5.50 

4 -750 -450 14061924 0.004230 5.29 

5 -650 0 14061124 0.004140 5.17 

6 -700 -150 14062724 0.004030 5.04 

7 -500 150 14080124 0.003950 4.94 

8 900 450 14050624 0.003890 4.86 

9 -650 -250 14062324 0.003830 4.79 

10 -700 -50 14060124 0.003820 4.78 
Note: X, Y refers to the UTM (Universal Transverse Mercator Grid System) coordinator of the point. The coordinates of the chimney are set as (0,0) 
 
 
 
 
 
 
 
CO 
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Table 8 Top 10 rank list of 24-hourly CO concentrations 
No. X  Y  Time Concentration 

mg/Nm3 
24-hr CO standard 
Class II of GB3095-
2012 
(mg/m3) 

Percentage of 
standard /% 

1 -800 -500 14072224 0.001640  
 

4.0 

0.041 
2 -850 -450 14070924 0.001280 0.032 
3 -900 -200 14060224 0.001220 0.031 
4 -750 -450 14061924 0.001180 0.029 
5 -650 0 14061124 0.001150 0.029 
6 -700 -150 14062724 0.001120 0.028 
7 -500 150 14080124 0.001100 0.027 
8 900 450 14050624 0.001080 0.027 
9 -650 -250 14062324 0.001060 0.027 
10 -700 -50 14060124 0.001060 0.027 

Note: X, Y refers to the UTM (Universal Transverse Mercator Grid System) coordinator of the point. The coordinates of the chimney are set as (0,0) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PM10 
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Table 9 Top 10 rank list of 24-hourly PM10 concentrations 
No. X Y Time Concentration 

mg/Nm3 
24-hr PM10 
standard 
Class II of 

GB3095-2012 
(mg/m3) 

Percentage of 
standard /% 

1 613.559 4151.328 161 0.000760  
 
 
 
 

0.15 

0.51 

2 613.059 4151.828 161 0.000737 0.49 

3 613.559 4155.328 98 0.000716 0.48 

4 613.559 4154.828 98 0.000715 0.48 

5 614.059 4150.828 161 0.000713 0.48 

6 614.559 4150.328 161 0.000712 0.47 

7 612.559 4152.328 161 0.000705 0.47 

8 613.059 4145.828 79 0.000704 0.47 

9 612.559 4145.828 79 0.000698 0.47 

10 614.059 4154.328 98 0.000668 0.45 
Note: X, Y refers to the UTM (Universal Transverse Mercator Grid System) coordinator of the point. The coordinates of the chimney are set as (0,0) 
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PM2.5 

Table 10 Maximum average hourly concentration of contaminants at each point of concern 

No. 
Sensitive 
Receptor 

Primary PM2.5  Secondary PM2.5  Total PM2.5 

Concentration (mg/m3) 
Percentage 

of 
standard% 

Concentration (mg/m3) 
Percentage 

of 
standard% 

Concentration (mg/m3) 
Percentage 

of 
standard% 

1 Mengjiazhuang 0.0000233 0.31 0.00071 0.95 0.000943 1.26 

2 Beidongshe 0.000196 0.26 0.000538 0.72 0.000734 0.98 

3 Dongnanshe 0.0000448 0.06 0.000401 0.53 0.000446 0.59 

4 Yanjiapu 0.000182 0.24 0.000410 0.55 0.000592 0.79 

5 Hanwupu 0.000136 0.18 0.000448 0.60 0.000584 0.78 

6 Xiajiapu 0.0000878 0.12 0.000615 0.82 0.000703 0.94 

7 
Maximum 
ground 
concentration 

0.00038 0.51 2.99 3.99 0.000337 4.49 

Note: X, Y refers to the UTM (Universal Transverse Mercator Grid System) coordinator of the point. The coordinates of the chimney are set as (0,0) 
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HCl 
Table 11Top 10 rank list of 24-hourly HCl concentrations 

No. X  Y  Time Concentration 
mg/Nm3 

Standard for 
Class II of GB3095-2012 
(mg/m3) 

Percentage of 
standard /% 

1 -800 -500 14072224 0.000491  
 
 
/ 

3.27 
2 -850 -450 14070924 0.000384 2.56 
3 -900 -200 14060224 0.000366 2.44 
4 -750 -450 14061924 0.000352 2.35 
5 -650 0 14061124 0.000345 2.30 
6 -700 -150 14062724 0.000335 2.24 
7 -500 150 14080124 0.000329 2.19 
8 900 450 14050624 0.000324 2.16 
9 -650 -250 14062324 0.000319 2.13 

10 -700 -50 14060124 0.000318 2.12 
Note: X, Y refers to the UTM (Universal Transverse Mercator Grid System) coordinator of the point. The coordinates of the chimney are set as (0,0) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 12 Predicted 24-hour Average Concentration at Sensitive Receptors under Normal Operation Scenario 
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Pollutant No. Sensitive Receptor Background26  
(mg/m3) 

Contribution of the 
project 
(mg/m3) 

Standard 
(mg/m3) 

Cumulative 
concentration 
(mg/m3) 

 

Percentage of the 
standard 
(mg/m3) 

Contribution of the 
project% 

SO2 1 Mengjiazhuang 0.065 0.000371 0.15 0.065400 43.58 0.57 

2 Beidongshe 0.05 0.000426 0.15 0.050400 33.62 0.84 

3 Dongnanshe 0.048 0.000727 0.15 0.048700 32.48 1.49 

4 Yanjiapu 0.046 0.001130 0.15 0.047100 31.42 2.4 

5 Hanwupu 0.053 0.000353 0.15 0.053400 35.57 0.66 

6 Xiajiapu 0.058 0.000201 0.15 0.058200 38.8 0.35 

7 Maximum ground 
concentration 
(-800,-500) 27 

0.043 0.000163 0.15 0.043200 28.78 0.38 

NO2 1 Mengjiazhuang 0.038 0.001480 0.08 0.039500 49.35 3.75 

2 Beidongshe 0.037 0.001580 0.08 0.038600 48.23 4.10 

3 Dongnanshe 0.034 0.002650 0.08 0.036700 45.81 7.23 

4 Yanjiapu 0.032 0.004110 0.08 0.036100 45.14 11.38 

5 Hanwupu 0.032 0.001390 0.08 0.033400 41.74 4.16 

6 Xiajiapu 0.036 0.000747 0.08 0.036700 45.93 2.03 

7 Maximum ground 
concentration 
(-800, -500) 

0.029 0.005900 0.08 0.034900 43.63 16.91 

PM10 1 Mengjiazhuang 0.27 0.000124 0.15 0.270000 180.08 0.05 

2 Beidongshe 0.293 0.000132 0.15 0.293000 195.42 0.05 

3 Dongnanshe 0.291 0.000220 0.15 0.291000 194.15 0.08 

4 Yanjiapu 0.298 0.000343 0.15 0.298000 198.90 0.11 

5 Hanwupu 0.287 0.000115 0.15 0.287000 191.41 0.04 

6 Xiajiapu 0.244 0.000062 0.15 0.244000 162.71 0.03 

                                                             
26 Average of seven consecutive days 
27 Cartesian coordinates of the location. The coordinates of the chimney is set as (0,0) 
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Pollutant No. Sensitive Receptor Background26  
(mg/m3) 

Contribution of the 
project 
(mg/m3) 

Standard 
(mg/m3) 

Cumulative 
concentration 
(mg/m3) 

 

Percentage of the 
standard 
(mg/m3) 

Contribution of the 
project% 

7 Maximum ground 
concentration 
(-800,-500) 

0.221 0.000760 0.15 0.222000 147.84 0.34 

PM2.5 1 Mengjiazhuang 0.159 0.000943 0.075 0.160000 213.26 0.59 

2 Beidongshe 0.188 0.000734 0.075 0.189000 251.65 0.39 

3 Dongnanshe 0.166 0.000446 0.075 0.166000 221.93 0.27 

4 Yanjiapu 0.145 0.000592 0.075 0.146000 194.12 0.41 

5 Hanwupu 0.178 0.000584 0.075 0.179000 238.11 0.33 

6 Xiajiapu 0.124 0.000703 0.075 0.125000 166.27 0.56 

7 Maximum ground 
concentration 
(-800,-500) 

0.122 0.003370 0.075 0.125000 167.16 2.69 

 
(3) Yearly Concentration Analysis  
 
Table 13 Top 10 rank list of yearly SO2 concentrations 

No. X Y Concentration 
mg/Nm3 

1-Year SO2 standard 
Class II of GB3095-
2012 
(mg/m3) 

Percentage of 
standard /% 

1 550 300 0.000196  
 
 

0.06 

0.33 

2 600 300 0.000196 0.33 

3 600 350 0.000195 0.33 

4 550 350 0.000195 0.33 

5 550 250 0.000194 0.32 

6 650 300 0.000194 0.32 
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No. X Y Concentration 
mg/Nm3 

1-Year SO2 standard 
Class II of GB3095-
2012 
(mg/m3) 

Percentage of 
standard /% 

7 650 350 0.000194 0.32 

8 600 250 0.000194 0.32 

9 500 300 0.000193 0.32 

10 500 250 0.000193 0.32 
Note: X, Y refers to the UTM (Universal Transverse Mercator Grid System) coordinator of the point. The coordinates of the chimney are set as (0,0) 
 
 
Table 14 Top 10 rank list of yearly NO2 concentrations 

No. X Y Concentration 
mg/Nm3 

1-Year NO2 standard 
Class II of GB3095-
2012 (mg/m3) 

Percentage of 
standard /% 

1 600 300 0.000594  
 
 
 

0.04 

1.49 
2 550 300 0.000594 1.48 
3 600 350 0.000592 1.48 
4 550 350 0.000591 1.48 
5 550 250 0.000588 1.47 
6 650 300 0.000588 1.47 
7 650 350 0.000588 1.47 
8 600 250 0.000587 1.47 
9 500 300 0.000586 1.47 

10 500 250 0.000584 1.46 
Note: X, Y refers to the UTM (Universal Transverse Mercator Grid System) coordinator of the point. The coordinates of the chimney are set as (0,0) 
 
 
 
Table 15 Top 10 rank list of yearly PM10 concentrations 
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No. X Y Concentration 
mg/Nm3 

1-Year PM10 standard 
Class II of GB3095-
2012 (mg/m3) 

Percentage of 
standard /% 

1 632.559 4128.828 0.000021  
 
 

0.10 

0.0293 
2 632.559 4129.828 0.000020 0.0292 
3 632.559 4129.328 0.000020 0.0290 
4 632.059 4128.828 0.000020 0.0289 
5 632.059 4129.828 0.000020 0.0285 
6 633.059 4128.828 0.000020 0.0284 
7 632.059 4128.328 0.000020 0.0284 
8 632.559 4128.328 0.000020 0.0282 
9 631.559 4128.828 0.000020 0.0279 
10 632.059 4129.328 0.000020 0.0278 

Note: X, Y refers to the UTM (Universal Transverse Mercator Grid System) coordinator of the point. The coordinates of the chimney are set as (0,0) 
 
Table 16 Top 10 rank list of yearly Dioxin concentrations 

No. X Y Concentration 
mg/Nm3 

Standard for Class II of 
GB3095-2012 
(mg/m3) 

Percentage of 
standard /% 

1 600 300 3.80E-13  
 
 
 
 
/ 

0.0633 
2 550 300 3.80E-13 0.0633 
3 600 350 3.80E-13 0.0633 
4 550 350 3.80E-13 0.0633 
5 550 250 3.80E-13 0.0633 
6 650 300 3.80E-13 0.0633 
7 650 350 3.80E-13 0.0633 
8 600 250 3.80E-13 0.0633 
9 500 300 3.70E-13 0.0617 

10 500 250 3.70E-13 0.0617 
Note: X, Y refers to the UTM (Universal Transverse Mercator Grid System) coordinator of the point. The coordinates of the chimney are set as (0,0) 
 
Table 17 Predicted Yearly Average Concentration at Sensitive Receptors under Normal Operation Scenario 
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Interest Point 

SO2 NO2 PM10 Dioxin 

Concentration  
mg/Nm3 

Percentage 
of standard 
％ 

Concentration  
mg/Nm3 

Percentage 
of standard 
％ 

Concentration  
mg/Nm3 

Percentage 
of standard 
％ 

Concentration  
mg/Nm3 

Percentage 
of standard 
％ 

Mengjiazhuang 0.000058 0.097 0.000192 0.48 0.000010 0.014 1.20E-13 0.020 
Beidongshe 0.000081 0.136 0.000256 0.64 0.000013 0.018 1.60E-13 0.027 
Dongnanshe 0.000105 0.174 0.000318 0.80 0.000003 0.004 2.00E-13 0.033 
Yanjiapu 0.000093 0.156 0.000289 0.72 0.000009 0.013 1.80E-13 0.030 
Hanwupu 0.000033 0.055 0.000105 0.26 0.000006 0.009 7.00E-14 0.012 
Xiajiapu 0.000017 0.028 0.000057 0.14 0.000008 0.011 4.00E-14 0.007 

 
 
 
Table 18 Average annual concentration of PM2.5 at each point of concern 

No. Sensitive Receptor 

Primary PM2.5  Secondary PM2.5  Total PM2.5 

Concentration (mg/m3) 
Percentage of 

standard% 
Concentration (mg/m3) Concentration (mg/m3) 

Percentage of 
standard% 

Concentration (mg/m3) 

1 Mengjiazhuang 0.00000479 0.014 0.0000162 0.000046 0.0210 0.000060 

2 Beidongshe 0.00000628 0.018 0.0000138 0.000039 0.0201 0.000057 

3 Dongnanshe 0.00000143 0.004 0.00000955 0.000027 0.0110 0.000031 

4 Yanjiapu 0.00000443 0.013 0.0000124 0.000035 0.0168 0.000048 

5 Hanwupu 0.00000309 0.009 0.0000109 0.000031 0.0140 0.000040 

6 Xiajiapu 0.00000376 0.011 0.0000117 0.000033 0.0155 0.000044 

7 
Maximum ground 

concentration 
0.0102 0.029 0.0372 0.106 0.0472 0.000135 
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2. Accidental Emission 
Table 19 Predicted Hourly Concentration at Sensitive Receptors under Accidental Emission Scenario 

Interest Point Time SO2 NO2 CO HCl Dioxin H2S NH3  

 Concent
ration  

mg/Nm3 

Percen
tage of 
standa

rd 

％ 

Concent
ration  

mg/Nm3 

Percen
tage of 
standa

rd 

％ 

Concent
ration  

mg/Nm3 

Percen
tage of 
standa

rd 

％ 

Concent
ration  

mg/Nm3 

Percen
tage of 
standa

rd 

％ 

Concent
ration  

mg/Nm3 

Percen
tage of 
standa

rd 

％ 

Concent
ration  

mg/Nm3 

Percen
tage of 
standa

rd 

％ 

Concent
ration  

mg/Nm3 

Percen
tage of 
standa

rd 

％ 

Mengjiazhuang 1402
0110 

0.01660
0 

3.32 0.02450
0 

12.30 0.01060
0 

0.11 0.01950
0 

39.10 1.30E-
10 

2.60 0.00000
5 

0.05 0.00085
5 

0.43 

Beidongshe 1412
2313 

0.02000
0 

4.01 0.02690
0 

13.40 0.01160
0 

0.12 0.02140
0 

42.80 1.42E-
10 

2.85 0.00000
5 

0.05 0.00080
6 

0.40 

Dongnanshe 1403
1313 

0.01260
0 

2.52 0.01580
0 

7.92 0.00684
0 

0.07 0.01260
0 

25.20 8.40E-
11 

1.68 0.00001
1 

0.11 0.00197
0 

0.98 

Yanjiapu 1405
1607 

0.01480
0 

2.96 0.01990
0 

9.94 0.00859
0 

0.09 0.01580
0 

31.70 1.06E-
10 

2.11 0.00000
7 

0.07 0.00118
0 

0.59 

Hanwupu 1411
2910 

0.01940
0 

3.87 0.02680
0 

13.40 0.01160
0 

0.12 0.02130
0 

42.70 1.42E-
10 

2.84 0.00000
7 

0.07 0.00126
0 

0.63 

Xiajiapu 1412
2411 

0.01540
0 

3.08 0.02150
0 

10.70 0.00928
0 

0.09 0.01710
0 

34.20 1.14E-
10 

2.28 0.00000
4 

0.04 0.00063
6 

0.32 

Maxinum ground 
concentration (-50, 150) 

1404
0209 

0.05270
0 

10.54 0.06620
0 

33.09 0.02860
0 

0.29 0.05270
0 

105.38 3.51E-
10 

7.02 0.00006
5 

0.65 0.01140
0 

5.72 
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3. Cumulative Impacts  
 
(1) Considering the operation of kitchen waste plant 
 
Although the project will have certain pollutant emissions, the regional air quality will be improved 
with implementation of the air control plan by the local government. 
 
Table 20 Predicted 24-hourly PM10 with consideration of kitchen waste plant 

Sensitive 
Receptor 

Background 
(maximum 

value) 

24-hr 
PM10 
standard 
Class II of 
GB3095-
2012 
(mg/m3) 

Impacts of the WTE 
project 

(mg/Nm3) 

Impacts of kitchen 
waste plant 

Total 
percentage 

of the 
standard 

(%) 

Contribution 
of the project 

(%) 

Mengjiazhuang 0.27  
 

0.15 

0.000124 0.000088 180.14 0.05 

Beidongshe 0.293 0.000132 0.000098 195.49 0.05 

Dongnanshe 0.291 0.000220 0.000172 194.26 0.08 

Yanjiapu 0.298 0.000343 0.000238 199.05 0.11 

Hanwupu 0.287 0.000115 0.000064 191.45 0.04 

Xiajiapu 0.244 0.000062 0.000065 162.75 0.03 

 

(2) Impacts of the Implementation of Regional Air Pollution Plan 

Table 21 Improvement of Air Quality with Implementation of Regional Air Control Plan 

Points 
concerned 

Dust SO2 NO2 

Number 
of days 

improved 

Percentage 
of the year  

(%) 

Number of 
days 

improved 

Percentage 
of the year  

(%) 

Number of 
days 

improved 

Percentage 
of the year  

(%) 

Mengjiazhuang 363 99.45  363 99.45  362 99.18  

Beidongshe 365 100.00  365 100.00  365 100.00  

Dongnanshe 365 100.00  365 100.00  365 100.00  

Yanjiapu 365 100.00  364 99.73  364 99.73  

Hanwupu 365 100.00  365 100.00  364 99.73  

Xiajiapu 365 100.00  364 99.73  363 99.45  

Qingxu County 365 100.00  365 100.00  365 100.00  
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Appendix 7 Site-specific EMP 
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Appendix 8 Indicative Standard Operation Procedures for Operation 

 
File Number Operation 

001 EHS Responsibility System 
002 Communication and Coordination System 
003 EHS Daily Inspection System 
004 Training System 
005 Document and Record Management System 
006 Change Management System 
007 Safety Industry Regulations 
008 Occupational Health Program 
009 Laboratory and Protective Products Management System 
010 Special Equipment Management System 
011 Living Operation Management System 
012 Hot Fire System 
013 High-level Operation Management System 
014 Dangerous Operation License Management System 
015 Listing and Locking System 
016 Confined Space Management System 
017 Fire Protection Management System 
018 Chemicals Management System 
019 On-Site Contractor Management System 
020 Accident Investigation and Reporting System 
021 Environmental Factors 
022 Material Noise Management System 
023 Exhaust Emission Management System 
024 Wastewater Discharge Management System 
025 Waste Management System 
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Appendix 9 Environmental Monitoring Plan 

(1) Monitoring during construction 
Item Monitoring Parameter Frequency Applicable Standard 
Dust TSP, PM10 at boundaries Quarterly GB 3095-2012 Ambient Air Quality 

Standard28 
Noise LAeq at boundaries Quarterly GB 12523-2011 Emission Standard of 

Noise for Boundary of Construction Site29 
Soil erosion at locations defined in the 

water and soil erosion 
conservation plan 

Quarterly GB/T 50434-2018 Water and Soil Erosion 
Prevention and Control Standard for 
Construction Project 

Water quality pH, DO, COD, SS Discharge 
point of 
construction 
wastewater 

Class I of Integrated Wastewater 
Discharge Standard (GB 8978-1996)30 

Solid waste Domestic waste and 
construction waste in 
construction sites and 
worker’s camps 

Quarterly No specific standard. Internal monitoring 
consisting of visual inspections 

Occupational 
health and 
safety 

Hygiene and safety in 
construction sites and 
worker’s camps 

Quarterly No specific standard. Internal monitoring 
consisting of inspection of all construction 
sites and worker’s camp.  

 

(2) Ambient environmental impact monitoring during operation 
 

Aspects Locations Parameters Frequency Remarks 

Pollutant 
Emissions 

Exhausted 
gas 

Outlet of flue 
gas 

Flue gas volume, O2, PM10, 
SO2, NOx, CO, HCl, HF, NH3 

 

Continuous CEMS 

Dust, HCl, SO2, NOx, CO, HF, 
heavy metals (Hg, Pb), dioxins 

Yearly Certificated 
third-party 

  HF, Total organic carbon (TOC) Quarterly 

                                                           
28 The WHO sets up air quality guideline standard for various air quality (AQG) parameters for the protection of public 
health. Yet recognizing that progressive actions are needed to achieve these standards and financial and 
technological limitations of some countries, cities or localities especially in developing countries, the WHO also 
established interim targets as intermediate milestones towards achieving the AQG. Longer averaging period such as 
1-year is more applicable to assessing impacts from multiple as well as regional sources; while shorter averaging 
periods such as 24-hour and 1-hour are more applicable to assessing short term impacts from project related 
activities, such as from peak hour traffic or daily or peak construction activities. Therefore, the 1-hour and 24-hour 
averaging indicators are referred for construction periods. Comparing the PRC’s GB 3095-2012 Class II standards 
with World Bank Group’s EHS standards, 24-hour (0.15 mg/m3) is the same as upper limit of the interim standard of 
World Bank Group’s interim standard. World Bank Group’s EHS standard doesn’t set limits for TSP so the PRC GB 
3095-2012 is applicable. 
29 World Bank Group EHS standard has higher noise limits for industrial area (70 dB during both daytime and night 
time) than GB 12348-2008 (70dB during daytime and 55 dB during nighttime) so that the GB 12348-2008 is 
applicable. 
30 World Bank Group EHS standard has not standard for wastewater discharging during construction so that the 
national standard is referred.  
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  Ti+Cd, Hg, 
Sb+As+Pb+Cr+Co+Cu+Mn+Ni 

Monthly, 

 

Over a sampling 
period of a 

minimum of 30 
minutes and a 
maximum of 8 

hours 
  Dioxins and furans Yearly 

Three samples 
within 6-12 
hours31; 

Over a sampling 
period of 
minimum of 6 
hours and a 
maximum of 8 
hours32. 

Wastewater Outlet of 
Jinyang 
WWTP 

Total mercury, total cadmium, 
total chromium, hexavalent 

chromium, total arsenic, total 
lead  

Quarterly 

Noise Each 
boundary 

LAeq Semi-annual Certificated 
third-party 

Ambient 
Environment 

quality  

Air Dongnanshe 
Village 

Dioxins Once before 
commissioning, 

yearly during 
operation 

Boundary Ammonia, H2S, odor Quarterly 
Groundwater Locations 

identified in 
Figure 4.1) 

pH, hexavalent chromium, 
mercury, copper, zinc, lead, 

cadmium, arsenic, nickel  

Monthly 

Soil Near the 
garbage 

storage pit 

pH, cadmium, mercury, arsenic, 
copper, lead, chromium, zinc, 

nickel 

Yearly 

Near the 
location with 

maximum 
ground 

concentration 

Dioxins Yearly 

                                                           
31 MEP revised the sampling duration from taking three samples with interval of 6 hours to taking three samples 
within 6-12 hours in 2017 considering the working safety issue for sampling personnel if working continuous 18 hours.  
32 Considering the difference of testing regime between PRC regulation and 2010/75/, SUS will use both testing 
regime to cross check whether the emissions satisfy both PRC regulatory requirement and 2010/75/EU. 
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One at the 
upwind 

direction and 
one at the 
downwind 

direction at the 
project site 

Dioxins Once before 
commissioning  

 

(3) Monitoring on operational performance 
The followings will be recorded by the subproject EHS manager monthly and report to the EHS 
Office annually and reflected in the environmental and social performance reports. 

Item Records 

Volume of waste received  
Volume of waste incinerated   
Volume and type of waste recycled   
Volume and type of waste rejected   
Volume of ash produced   
Volume of leachate treated   
Volume of fuel oil consumed   
Calorific content of the waste received and 
incinerated (average daily, kcal/kg of waste);  

 

Results of waste composition surveys;   
Annual operating hours (hr/year), actual 
availability vs. planned availability (%);  

 

Records of maintenance in the preceding period;   
Maintenance plans for next reporting period;   
Unplanned outage details for waste handling, 
incineration plant or electricity generation;  

 

Electricity generated per ton of waste incinerated 
(kWh/t);  

 

Total electricity generated vs target electricity 
generated;  

 

Internal electricity use (parasitic load) (%);   
Surplus electricity generated per ton of waste 
incinerated (kWh/t);  

 

Loss on ignition (%); and  
Demonstration of compliance with emission 
standards including third party verification. 

 

Appendix 10 GRM on Environment 

SUS will establish a grievance redress mechanism to address community concerns and 
complaints related to safeguards issues. The grievance redress mechanism will be accessible to 
diverse members of the community and stakeholders. Multiple points of entry, including face-to-
face meetings, written complaints, telephone conservations, or e-mail will be available. The 
contact persons for different grievance redress mechanism entry points (phone numbers, 
addresses, e-mail addresses) will be publicly disclosed on information boards at the WTE facility. 
The procedure and timeframe for the grievance redress mechanism are described as follow  
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The procedure and timeframe for grievance redress mechanism is described as follows: 
 

 Stage 1: if a concern arises during construction, the affected people will submit a written or 
oral complaint to the contractors directly. Whenever possible, the contractor will resolve the 
issue directly with the affected people. The contractor shall give a clear reply within five (5) 
working days and inform the subproject EHS Office accordingly. If a concern arises during 
operation, the subproject EHS Office will resolve the issue directly with the affected people. 

 

 Stage 2: if no appropriate solution and be found later after the Stage 1 applied, the subproject 
company have the obligation to forward the complaint to the corporate EHS Office. The 
affected people may also decide to submit a written or oral complaint to the corporate EHS 
Office directly. For an oral complaint, proper written records must be made. The corporate 
EHS Office will assess the eligibility of the complaint, refer complaints related to land 
acquisition and resettlement to the respective mechanism, identify the solution and provide a 
clear reply for the complaint within five (5) working days. The corporate EHS Office will also 
inform the SUS EHS Committee and submit all relevant documents. The records will also be 
reflected in the annual environmental and social performance report submitted to ADB. 
Meanwhile, the corporate EHS Office will timely convey the complaint and grievance and 
suggested solution to the contractors and subproject company. The contractor during 
construction and the subproject company during operation will implement the agreed upon 
redress solution and report the outcome to the corporate EHS Office within seven (7) working 
days. 

 Stage 3: in case no solution can be identified by the corporate EHS Office, or the complainant 
is not satisfied with the proposed solution, the corporate EHS Office will organize, within two 
(2) weeks, a multi-stakeholder meeting involving all relevant stakeholders. The meeting shall 
identify a solution acceptable to all, and formulate an action plan. The contractor during 
construction and the subproject company during operation will implement the agreed-upon 
redress solution and report the outcome to the corporate EHS Office within the agreed upon 
timeframe.  
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Note: AP=Affected People; EPB=Environmental Protection Bureau; LRB=Land Resources Bureau;  
GRM=Grievance Redress Mechanism 
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 Appendix 11 Taiyuan EIP Phase I Land Acquisition Contract with 
Dongnanshe Village 

On April 8, 2016, Qingxu County Land Reserve Transaction Center signed the Land Acquisition 
Contract with Dongnanshe Village for the land acquisition of Taiyuan EIP Phase I development, 
and the contract was endorsed by Liudu Township Government. 
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The major content in the contract includes: 
 
1) the names and domiciles of the three parties; 
Part A: Qingxu County Land Reserve Transaction Center 
Part B: Qingxu County Dongnanshe Village Committee 
Part C: Qingxu County Liudu Township Government 
 
2) the name, location, area and quality grade of land (cultivated land, construction land, 
agricultural land and unused waste land) concerned; 
534.89 Mu (35.7 hectare) land will be transferred; 
 
3) the land acquisition compensation standard; 
29,400 CNY/Mu (about 63,000 USD/hectare) including land compensation and resettlement 
compensation, green crops compensation. 
 
4) compensation disbursement 
When the contract was signed, the full compensation amount (RMB 15,725,766 Yuan) was 
already disbursed to Dongnanshe Village Committee. 
 
5) clear the land  
Dongnanshe Village Committee will be responsible to clear the land, and dissolve and 
compensate individual village communal contracted lands. 
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Appendix 12  SUS Taiyuan Company Signed a 30-Years Free Use Land 
Agreement with TSAB 

It was reported by SUS Taiyuan Company that they were granted with land use right for 30-years 
through free use land agreement with TSAB at the beginning of 2018. 

In April 2018, TSAB acquired the Decision on allocation of State-owned Construction Land 
for SUS Taiyuan WTE Project; the decision was issued by Qingxu County Land Bureau 
(reference as Appendix 4 as below). This document and the 30-years free use land 
agreement was provided with SUS and the government so that SUS can access and use the 
land to construct the WTE facility (construction started in June 2017) while waiting for the 
Free Use Land Agreement approval.  

  
The major content in the agreement includes: 
 
1) the names and domiciles of the three parties; 
Part A: Taiyuan Municipal Sanitation Administration Bureau (TSAB) 
Part B: SUS Taiyuan Company 
 
2) the name, location, area and quality grade of land concerned; 
TSAB will provide 124.6 Mu (8.3 hectare) land in Dongnanshe village for SUS Taiyuan Company 
free use for 30 years. 
 
3) the land use method; 
SUS Taiyuan Company does not need to pay land use cost, but will take full responsible of the 
cost of land use. It was explained by SUS Taiyuan Company, the cost of land use is for the WTE 
project construction and development cost. 
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Appendix 13  Decision on Allocation of State-Owned Construction Land for 
SUS Taiyuan WTE Project 

In April 2018, TSAB acquired the Decision on allocation of State-owned Construction Land for 
SUS Taiyuan WTE Project; the decision was issued by Qingxu County Land Bureau. The total 
area was 8,3086 m2 (8.3 hectare) (124.6 Mu). 
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Appendix 14  Public Consultation Records Submitted by Dongnanshe Village 

Following records including village commit discussion about land acquisition, compensation, 
disbursement and other issues. 

Public consultation and information dislosure about Dongnanshe village committee’s discussion of 
Taiyuan EIP land acquisition, compensation and other related issues,  plus meeting records. 

Dongnanshe village communist party member's representative discussion of Taiyuan EIP land acquisition, 
compensation and other related issues,  plus meeting records. 
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Dongnanshe village villagers representative discussion of Taiyuan EIP land acquisition, compensation 
and other related issues,  plus meeting records. 


