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I. INTRODUCTION 
 

A. Purpose and Rationale 
 

1 The Environmental Management Plan (EMP) has been established as an indispensable part 
of Initial Environmental Examination, proposing appropriate mitigation measures and institutional 
arrangements for all phases of the Project to monitor and ensure (i) compliance with environmental 
regulations; and (ii) implementation of the proposed mitigation measures. To ensure continuous 
improvement of environmental performance during project preparation, construction and operation, 
the borrower/client is required to prepare annual environment monitoring and progress reports that 
describe progress of EMP implementation, status of environmental compliance and implemented 
corrective actions.This report is No.3 Semi-Annual Environmental Monitoring Report, and the time 
period described is from January to June.2021. 

 

B. Project Composition and Implementation Progress 
 

2 The proposed project responds directly to the urgent national, provincial, and municipal 
government priorities to reduce coal consumption and improve air quality. This will be achieved by 
introducing more efficient methods and advanced technology for heat production through replacing 
coal with cleaner sources of energy such as natural gas and renewable energy, and reducing raw 
coal burning among households.11 Soot pollution and other local pollutants such as PM2.5, SO2, 
and NOx will be reduced drastically, especially for rural households, saving lives and improving the 
physical health of residents. There are three subprojects proposed as part of this project. The details 
of the three subprojects are: 

I. West Jinan Waste Heat Utilization and Clean Energy Subproject. By 2024,JTPGC will 
install and commission(i) a biomass-based combined heat and power plant, which is to be 
retrofitted and expanded the existing district heating network in west Jinan. JTPGC will also 
construct and commission (ii) a geothermal heating system in an industrial parkand (iii) a clean 
heating system using heat pumps in residential areas without a central heating network. 

II. Shanghe Coal-Free Clean Heating Demonstration Subproject. By 2024, JHG will apply 
energy efficiency measures to urban buildings and rural households in Shanghe County, 
develop deep-well geothermal installations for district heating in urban and semi-urban areas of 
the county,deliverimprovedheatingsolutionstohouseholdsinrural Shanghe, and install and 
commission a 42-megawatt gas boiler and modular gas boilers in Shanghe. 

III. East Jinan Low-Emission Combined District Heating and Cooling Subproject. By 2024, 
JHG will have retrofit and expand existing district heating network in east 
Jinan,constructandcommissionanefficientlarge-scaledistrictcoolingsystem in east Jinan, and 
develop thermal storage capacity to shift peak time household heating and cooling energy usage. 

3 During ADB’s review mission in July 2019, the possible impact on surrounding residents and 
environment of Dongxing cooling tower in East Jinan Low-Emission Combined District Heating and 
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Cooling Subproject was discussed, it was agreed to cancel the construction of cooling tower and 
related work.    

4 During ADB’s review mission in October 2020, the IA pointed out that this was the result of 
communication misunderstanding. The noise of Dongxin cooling tower of Dongxin thermal power 
plant in Eastern Jinan has attracted the attention of local residents. However, the northern energy 
station belongs to CBD area, and there is no noise related problem. Therefore, the EA and the IA 
suggest that the equipment procurement of the northern energy station should be included in the 
procurement plan and financed by the ADB loan. Recognizing this matter and its importance for 
incorporating these packages to achieve the key milestone deliverable of output 3, the mission 
requested EA and PMO to prepare and update Due Diligence Report for further review by ADB. The 
Due Diligence Reports has been submitted to ADB for review in January 2021.As subproject 1 and 
subproject 3 have been completed with domestic funds, it is estimated that a balance loan of $61 
million will be generated. Domestic procedures for the adjustment of output 1 and output 3 projects 
are being implemented and are expected to be completed in the second to third quarters of 2021.    

5 During ADB’s review mission in March 2021,the ADB’s review mission conducted on-site 
investigation on the project after output 1 adjustment, and put forward the preparation requirements 
for the due diligence report of the adjustment project. The IA(JTPGC) submitted the technical due 
diligence report, resettlement due diligence report and updated initial environmental assessment 
report on April 30, 2021, which has been approved by ADB, Update the purchasing plan accordingly; 
The mission conducted an resettlement and environmental management due diligence on the 
location of the newly proposed cooling tower site in the CBD. The mission fielded on-site visits to the 
proposed new location of the cooling tower, the Southern and Northern Energy Stations, and found 
that the proposed new location of the cooling tower will still trigger noise related concerns. It was 
concluded that the concentrated type of cooling tower and the associated Southern and Northern 
Energy Stations will be entirely removed from output 3 of this project. In replacing this essential 
component of constructing low emission combined district hearing and cooling in east Jinan, the 
mission and the responsible IA (JHG) agreed to include new subprojects to prioritize the candidate 
projects, such as the shallow ground thermal/geothermal utilization through distributed cooling 
system instead of concentrated type of cooling tower and distributed clean or renewable energy 
resources (DER) for peak load shifting for heating supply. It was agreed that the JHG submit the 
shortlisting of new subprojects to potentially utilize the current loan savings of $100 million (JHG 
component) for ADB’s review by the end of March 2021 to accelerate the progress of the project 
implementation.  

6 By the end of June 2021, the amount of completed contracts is CNY507.05 million, 
accounting for 39.4% of the total contract amount. 32,191 sets of air-source heat pumps, and 42MW 
nature gas hot water boiler have been supplied, It has completed the geothermal heating system of 
10 deep Wells in the downtown area of Shanghe County, the energy-saving renovation of 409,200 
m2 urban buildings(69200 square meters of which use ADB loan funds, 340000 square meters use 
supporting funds), the supply of 8 heat exchange stations ,8.8km heating pipes in the Central 
Business district of Jinan and 24km heating pipes in the West of Jinan.
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Table 1: Subproject Description and Implementation Progress as of June 2021 

Subproject Subproject description Implementation 
progress(%) 

Implementa  

West Jinan 
Waste Heat 
Utilization 
and Clean 
Energy 
Subproject 

The subproject will deploy four key types of clean heating 
technologies to help West Jinan transition to completely coal-free 
heating supply by 2020. The project will (i) retrofit and expand an 
existing district heating network using large temperature difference 
waste heat exchange technology to enable long distance transport 
industrial waste heat for winter heat supply; (ii) construct a 
biomass based combined heat and power plant that uses straw 
pellet feed stock to supply heat to an 

industrial park; (iii) develop and construct geothermal heating 
systems for residential areas; and (iv) deploy air and water heat 
pumps to deliver efficient heating supply to residential areas 
without geothermal 

sources. 

3.31% 

There are 10 contract packages    
including 3 civil works contact a      

The contract includes 144 km su     
pipeline and 18.7 km civil constr    
of pipeline; Equipment supply fo     
Supply of 499 sets of gas absor     
sets of gas boilers, 3 sets of spr      
of water source heat pump units     
been completed with a total con     
million yuan. One contract has b     
be awarded in the third quarter      
16.6km heat supply pipeline has    
the contract amount is 72.24 mi   

Shanghe 
Coal-Free 
Clean 
Heating 
Demonstrati
on 
Subproject 

This subproject will deploy five types of energy efficiency and 
clean heating technologies in Shanghe County to demonstrate 
the viability of a comprehensive clean heating program at the 
county level. The project will (i) retrofit exterior walls and windows 
in 100 urban residential buildings, and retrofit roofs and install 
insulation curtains for 30,000 residents living in rural areas; (ii) 
develop and construct deep well geothermal district heating 
systems in urban Shanghe County and 10 semi-urban towns; (iii) 
deploy air, water, and ground source heat pumps, electric 
radiators, and carbon crystal electric heating plates to deliver 
efficient heating supply to urban and rural residential areas 
without geothermal potential and heating network; (iv) replace a 
58 megawatt (MW) coal boiler with a 42 MW gas boiler; and (v) 
deploy modular gas boilers to serve a heating area of 10.2 million 
square meters in areas with no geothermal potential but with 
central heating network. 

12.7% 

There are 21 contract packages     
works packages and 11 goods s   
packages have been procured w    
amount of CNY 491.78 million. 

409,200 square meters of urban   
have been completed,  which 69    
are financed by ADB; 

32,191 sets of air-source heat p     
nature gas hot water boiler have    
deep-well geothermal in Shangh     
been constructed with the amou     
million, of which CNY 296.10 m     

East Jinan 
Low-
Emission 
Combined 
District 
Heating and 
Cooling 
Subproject 

The subproject will (i) retrofit and expand Jinan City’s existing 
district heating network to utilize waste heat in place of coal; (ii) 
install a 30 MW electrode boiler that delivers heat in the evenings 
during off peak hours for electricity; and (iii) construct a district 
cooling system that uses highly efficient large scale chilling 
facilities (lithium bromide absorption chillers, ice storage air 
conditioning and electric cooling equipment) that use off peak 
electricity for cool storage and provide centralized cooling during 
peak hours of the day. 

1.92% 

There are 12 contract packages     
works packages and 7 goods su   

Total 8.8km heating pipes and 8   
stations supply and installation h    
with the amount of CNY 83.14 m    
15.56 million has been paid. 
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II. INSTITUTIONAL SETUP AND RESPONSIBILITIES FOR EMP 
IMPLEMENTATION AND SUPERVISION 

 

A. Institutional Responsibilities for Environmental Management 
 

7 To actively respond the requirements in Project Agreement, institutionally a vertical 
framework with 3 levels had been set up for the project environmental management, which is in full 
consistence with the description in the IEE developed during project preparation in  2018: 

 

Level 1: Shandong Provincial Government (SPG) is the Executing Agency (EA) and be responsible 
for overall guidance during project preparation and implementation. A Project Management Office 
(PMO) led by the Jinan Municipal Bureau of Housing and Urban-rural Development will be 
responsible for day-to-day management of the project. 

 

Level 2: Subproject Implementation Agencies (IAs), Jinan Thermal Power Group Co., Ltd. (JTPGC) 
and Jinan Heating Group (JHG)are Implementing Agencies (IA) for the three components and be 
responsible for implementing project components, administering and monitoring the contractors and 
suppliers.  

 

Level 3: Contractors/Supervisors and Operators, which had designated 1~2full-time staff in charge 
of daily environment management, report to IAs periodically. 

Figure 1: Institutional structure for the Project’s Environmental Management 
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8 Table 3 summarized the environmental staff for environmental management. In addition to 
the above three levels, city environmental protection bureaus has also organized on-site inspection 
to components, supervise the fulfilment and effectiveness of environment protection measures. 

 

Table 2. Environmental management staff’s contact information 

Subproject Client Name of Environmental 
Management Staff 

Method of Environmental 
Complain 

Shanghe Coal-Free Clean Heating 
Demonstration Subproject JHG Sun Dapeng phone, letter, email 

West Jinan Waste Heat Utilization 
and Clean Energy Subproject JTPGC Sun Qiang phone, letter, email 

East Jinan Low-Emission Combined 
District Heating and Cooling 
Subproject 

JHG Wang Yingjie phone, letter, email 

9 The environmental management responsibilities of the agencies are shown in the table below: 

 

Table 3. Environmental Responsibilities of Organizations 

Organization Role and Responsibility 

EA -Coordinating and overseeing project preparation and implementation. 
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-Coordination of strategic issues at regional or national level. 

-Providing policy guidance and facilitation during implementation. 

-Facilitating interagency coordination with other involved parties at the regional level (and 
facilitate issues and decision making at the national level, if required). 

IA 

Main responsibilities include: 

- Contracting and administering contractors and suppliers. 

- Supervising construction and monitoring quality control. 

- Appointing a PMO ESO. 

- Engaging a local EMS for environmental monitoring. 

- Engaging a LIC including a LIEC. 

- Ensuring compliance with EMP and RP. 

- Responding to any adverse impact beyond those foreseen in the IEE and ensuring that ifthere 
are any changes in scope, the IEE/EMP will be updated as needed. 

- Responding to requests from relevant agencies and ADB regarding the mitigation 

measures and environmental monitoring program. 

- Identifying and implementing O&M arrangements. 

- Take corrective actions if needed. 

- Prepare environmental monitoring reports semi-annually during construction and annuallyduring 
operation. 

PMO 

On behalf of the EA, the PMO will be responsible for all project organization and implementation 

activities, including the following: 

- Updating IEE/EMP if needed, including EMoP. 

- -Ensuring that mitigation measures are included in engineering detailed design. 

- -Ensuring project’s compliance with loan and project agreements and safeguards 

requirements. 

- Managing the activities of the design institutes, procurement agents, and consultants 
inaccordance with government and ADB regulations. 

- Coordination with concerned offices, including SPG, and with external contacts. 

- Taking part in capacity development and training. 

- Establishing and operating the project complaint center with hotline. 

- Overseeing the project program and activities of the IA in the implementation of the 
projectoutputs. 

- Monitoring the project’s physical and financial progress and compliance with project’sreporting 
requirements, ensuring project progress reports are prepared and submitted toADB on time. 

- Preparing progress reports for submission to the IA and/or PMO. 
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Environmental 

Specialist 

(or LIEC) 

- Review the updated IEE and EMP. 

- Confirm that mitigation measures have been included in detailed engineering design. 

- Review bidding documents to ensure that the EMP clauses are incorporated. 

- Review CEMPs to ensure compliance with the EMP. 

- Provide technical assistance and support to the PMO and contractors on mitigation 

measures and EMP implementation. 

- Deliver the construction and operation phase capacity building programs to the staff of theIA, 
PMO, and contractors. 

- Conduct site inspections in compliance with the environmental monitoring plan. 

- Review reports prepared by contractors and assist the PMO in preparing 
semiannualenvironmental monitoring reports. 

EMS A qualified independent environmental monitoring station will be recruited to implement the 
ambient monitoring portion of the EMoP. 

Contractors are responsible for implementing mitigation measuresduring construction, carry out monitoring 
and control project’s daily environmentperformance, and, report to IAs periodically. 

Construction 

supervision 

company 

(CSCs) 

- Ensure sufficient funding and human resources for supervising and instructing contractorsfor 
proper and timely implementation of required mitigation and monitoring measures inthe EMP and 
CEMPs throughout the construction phase. 

- Appoint an EHS officer to supervise and instruct contractors and their EHS officers for EMPand 
CEMPs implementation related to environment, occupational health and safety onconstruction 
site. 

- Prepare and submit quarterly EMP and CEMP monitoring reports to the PMO. 

ADB = Asian Development Bank, EMP = Environmental Management Plan, O&M = operation and maintenance, PMO = 
project management office. 

 

B. Grievance Redress Mechanism 
 

10 According to the requirements of the EMP, the grievance redress mechanism (GRM) has 
been established. The procedures for the grievance redress process are as follows: 

 

11 Stage 1: If a concern arises during construction or operation, the affected person will submit 
the complaint to one of the GRM access points (PMO, PIU/IA, and contractor). Whenever possible, 
the contractor and PIU/IA will resolve the issue of concern directly with the affected person. The 
contractor or PIU/IA will give a clear reply within one week. If successful, the PIU/IA will inform the 
PMO accordingly. 

12 Stage 2: If no appropriate solution can be found during Stage 1, the IA/PIU has the obligation 
to forward the complaint to the PMO. The AP may also decide to submit a written or oral complaint 
to the PMO directly. For an oral complaint, proper written records must be made. The PMO will 
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assess the eligibility of the complaint, identify a solution in consultation with the complainant, PIU, IA 
and contractor, and provide a clear reply for the complainant within five (5) working days. The 
environment specialist of the project management consultancy services will assist the PMO in 
replying to the affected person. The PMO will inform the ADB project team on the complaint. The 
contractors during construction, and the IA during operation, will implement the agreed upon redress 
solution and report the outcome to the PMO within two (2) weeks. 

Grievance Redress Mechanism (GRM) of Environmental Management was built for this project to 
deal with the environmental complains, complainants can submit complains and appeals by filling 
the form of Environmental Compliant and Appeal through mail, E-mail, Fax and Phone.  

 

13 PAM and IAs has appointed specific staff to: (1) review and file the reasonable appeals; (2) 
actively process complains and appeals; (3) inform complainants the chosen corrective actions; (4) 
regularly prepare reports including numbers of received and solved complains and appeals, results 
of complains and appeals and chosen corrective actions. Due to the change of job position, Ms. Li 
Jingmei, an employee of JHG who was originally responsible for collecting environmental complaints, 
was changed to Ms. Wang Yingjie.. 

 

14 By the end of December 2020, there is neither environmental conflict/accident norany 
environment complains received from local residents during construction 

 

C. Incorporation of Environmental Requirements into Project Contracts 
 

15 In compliance with the agreed Project Agreement, the environmental requirements have 
been incorporated into contractual arrangements of all the components throughout bidding and 
contracting process, including relevant mitigation and monitoring measures specified in the IEE and 
EMP. The details are provided in the table below. 

 

Table4: Incorporation of Environmental Requirements into Project Contracts of Each 
Component 

No.  Environmental Requirement 
No. of Subproject 

Subproject1 Subproject2 Subproject3 

1 

Comply with the measures relevant to the contractor set forth in the 
IEE and the  EMP (to the extent they concern impacts on respective 
affected people under Environmental Safeguards during 
construction), and any corrective or preventative  actions (i) set forth 
in Safeguards Monitoring Reports, or (ii) subsequently agreed 
between ADB and SPG 

Yes Yes Yes 

2 Make available a budget for all such environmental measures Yes Yes Yes 
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No.  Environmental Requirement 
No. of Subproject 

Subproject1 Subproject2 Subproject3 

3 

Provide the TVET Institutions with a written notice of any 
unanticipated environmental risks or impacts that arise during 
implementation of the project that were not considered in the IEE 
and the EMP 

Yes Yes Yes 

4 
Take necessary actions to avoid interruptions to water supply, 
wastewater collection, heating and other utility services during the 
construction of theProject 

Yes Yes Yes 

5 
Reinstate pathways and other local infrastructure to at least their 
pre-project condition as soon as possible and no later than the 
completion of construction 

Yes Yes Yes 
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III. COMPLIANCE WITH ENVIRONMENT RELATED PROJECT 
COVENANTS 

 

16 All the environment-related project covenants have been complied with or are being complied 
with, as summarized in the table below. 

 

Table5: Compliance with Environment-Related Project Covenants 

Environment-related Covenants No. of 
Section Compliance Status 

Loan Agreement 

Appendix 4  Execution of Project 

Implementation Arrangement 

The  Borrower  shall,  through  SPG,  ensure  that  the  Project  is  
implemented  in accordance with the detailed arrangements set forth in the 
PAM. 

1 Being compliance 

Project Agreement 

Appendix Execution of Project; Environmental, Social and Financial Matters 

Environment 

SPG shall, and, acting through Jinan Municipal Government, shall cause the 
Project Implementing Agencies, to ensure that the preparation, design, 
construction, implementation, operation and decommissioning of the Project 
and all Project facilities comply with: 

7  

All applicable laws and regulations of the Borrower  relating to environment, 
health and safety; 7(a) Being compliance 

The Environmental Safeguards set out in the SPS; 7(b) Being compliance 

All measures and requirements set forth in the EIA or IEE applicable to the 
Subproject, the relevant EMP, and any corrective or preventative actions (i) 
set forth in a Safeguards Monitoring Report, or (ii) which a 「 e subsequently 
agreed between ADB and SPG. 

7(c) Being compliance 

Human and Financial Resources to Implement Safeguards Requirement 

SPG shall, and, acting through Jinan Municipal Government, shall cause the 
Project Implementing Agencies to, make available necessary budgetary and 
human resources to fully implement the EMP or EMPs applicable to the 
Subprojects undertaken by each Project Implementing Agency. 

10 Compliance 

Safeguards-Related Provisions in Bidding Documents and Works Contracts 

SPG shall, and, acting through Jinan Municipal Government, shall cause the 
Project Implementing Agencies to, ensure that all bidding documents and 
contracts for Works contain provisions that require contractors to: 

11  
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Environment-related Covenants No. of 
Section Compliance Status 

Comply with the measures relevant to the contractor set forth in the EIA or 
IEE, and the  applicable EMP (to the extent they concern impacts on the 
respective affected people under the Environmental Safeguards during 
construction), and any corrective or preventative actions set forth in (i) a 
Safeguards Monitoring Report, or(ii) subsequently agreed between ADB and 
SPG; 

11(a) Being compliance 

Make available a budget for all such environmental and socialmeasures; 11(b) Being compliance 

Provide the relevant Project Implementing Agency with a written notice of 
any unanticipated environmental, resettlement or indigenous peoples risks 
or impacts that arise during construction, implementation or operation of the 
Project that were not considered in the applicable EIA, IEE or EMP; 

11(c) Being compliance 

Adequately record the condition of roads, agricultural land and other 
infrastructure prior to starting to transport materials and construction;  11(d) Being compliance 

Reinstate pathways, other local infrastructure, and agricultural land to at least 
their p「 e-projectcondition upon the completion of construction. 11(e) Being compliance 

Safequards Monitorinq and Reporting 

SPG shall, and, acting through Jinan Municipal Government, shall cause the 
Project Implementing Agencies to: 12  

Submit Safeguards Monitoring Reports to ADB in respect of implementation 
of and compliance with Environmental Safeguards and the EMPs, 
semiannually during construction and the implementation of the Project and 
the EMPs, and thereafter annually during operation, until the issuance of 
ADB's Project completion report unless a longer period is agreed in the 
applicable EMP and disclose relevant information from such reports to the 
respective affected people under the EnvironmentalSafeguards promptly 
upon submission; 

12(a) Being compliance 

If any unanticipated environmental and/or social risks and impacts arise 
during construction, implementation or operation of the Project that were not 
considered in the applicable EIA, IEE or EMP, promptly inform ADB of the 
occurrence of such risks or impacts, with detailed description of the event 
and proposed corrective action plan; 

12(b) 

There is no unanticipated 
environmental, resettlement, 
and/or social risks and impacts 
arise during construction so far 

No later than the date of award of a Works contract, to ensure the Project's 
environment management readiness: (i) appoint qualified environment 
officers acceptable to ADB, to SPG's project management office; (ii) ensure 
that a contract is signed between each Project Implementing Agency and a 
qualified environmental monitoring agency to conduct the external 
environmental monitoring described in the applicable EMP; (iii) engage a 
qualified and experienced external expert under a selection process and 
terms of reference acceptable to ADB, to verify information produced through 
the Project monitoring process, and, thereafter, facilitate the carrying out of 
any verification activities by such external expert; (iv) adjust environmental 
mitigation and monitoring measures in the applicable EMP based on the final 
engineering design of each subproject, as necessary, and receive ADB 
approval of such adjustments; and (v) prepare site environmental 
management and supervision plans acceptable to ADB;  

12(c) Being compliance 
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Environment-related Covenants No. of 
Section Compliance Status 

Report any actual or potential breach of compliance with the measures and 
requirements set forth in the EMPs promptly after becoming aware of the 
breach. 

12(d) 
There is no breach of contract 
in the process of project 
implementationso far 

Before the biomass component of the West Jinan Waste Heat Utilization and 
Clean Energy Subproject (Component 1(a) of the Project as described in 
Schedule I to the Schedule Loan Agreement) commences, SPG, acting 
through Jinan Municipal Government, shall cause JTPGC to retain an 
external expect whose qualifications and experience are acceptable to ADB 
(who may, if such person is acceptable to ADB, be the same external expert 
as is mentioned in Clause 12(c)(iii) above) to verify monitoring information of 
such bio-mass component during its preconstruction, construction and 
operation 

13 Being compliance 

Conditions for Award of Contracts   

SPG, acting through Jinan Municipal Government, shall cause each Project 
Implementing Agency not to award any Works contracts until: 14  

SPG has granted the final approval of the applicable domestic environmental 
impact assessment; 14(a) Being compliance 

The Project Implementing Agency has incorporated relevant provisions from 
the applicable EMP into the Works contracts. 14(b) Being compliance 

Grievance Redress Mechanism   

SPG shall ensure that a safeguards grievance redress mechanism 
acceptable to ADB is established at SPG's project management office and 
at each Project Implementing Agency in accordance with the provisions of 
the EIA, IEEs and EMPs, within the timeframes specified in the EIA, IEEs 
and EMPs, to consider safeguards complaints. 

17 Being compliance 

Public Awareness   

SPG shall, and, acting through Jinan Municipal Government, shall cause the 
Project Implementing Agencies to, undertake public awareness campaigns 
through information disclosure, education and consultation of the Project and 
its benefits, including but not limited to information related to the EMPs and 
the GAP, to be conducted through information disclosure, education and 
consultation, in relevant local languages. 

19 Being compliance 
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IV. ENVIORNMENTAL MITIGATIONS AND COMPENSATION MEASURES 
IMPLEMENTED IN THE REPORTING PERIOD 

 

A. Environmental Mitigation Measures of  West Jinan Waste Heat Utilization and Clean Energy Subproject 

17 As of June 30, 2021, the civil engineering contract for the West Jinan Waste Heat Utilization and Clean Energy Subproject 
has not yet started construction. 

 

B. Environmental Mitigation Measures  of  Shanghe Coal-Free Clean Heating Demonstration Subproject 

18 According to the Environmental Management Plan (EMP) of the Project, the implementation of mitigation measures for 
Shanghe Coal-Free Clean Heating Demonstration Subproject without Coal during the reporting period is shown in the following table: 

Table 6: Environmental Impacts and Mitigation Measures in Construction Phase and Operation Phase 

Category 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards Comply with EMP 
requirements 

B. Construction Phase 

Flora and Fauna Removal of 
vegetation 

The green space damaged by pipeline excavation has been afforested with local suitable 
varieties 

Yes 

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

-Provide toilets for workers at the project site 

The construction sewage is discharged into the municipal sewage system and finally into 
the sewage treatment plant 

-No building materials and waste entering the drainage system 

-There is no maintenance of vehicles and engineering equipment on site 

-Fuel, oil and other hazardous materials are not stored on site 

Yes 
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Category 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards Comply with EMP 
requirements 

-The Contractor's fuel supplier has the correspondingqualification, and the transportation 
process conforms to the standard for transportation, loading and unloading of dangerous or 
harmful substances (JT 3145-88) 

Erosion and Spoil Soil erosion, 
spoil disposal  

-In the construction site, reasonable rainwater drainage system should be built, 

-Balance of earthwork excavation and backfill 

-Confirm, design and construct the temporary spoil yard in advance, and recover the spoil 
yard after completion. 

-All the abandoned soil is backfilled and reused. 

-The waste soil and aggregate are used to cover the landscape materials and sprinkle water 
regularly 

-Construction waste, such as cement and asphalt, can be reused or abandoned after 
reasonable disposal 

-In case of rainstorm or gale, construction and material processing activities will stop 

-The pipeline installation and backfill work shall adopt the orderly section by section working 
method. In ditch excavation, the open excavation area should be reduced as much as 
possible, and reasonable compaction technology should be adopted 

-After the building materials are removed, the surface shall be covered or afforested as 
planned to protect or stabilize the soil 

Yes 

Air Pollution Dust, vehicle 
emissions, H2S 

-During the construction period, the construction site shall be watered twice a day, and the 
frequency of watering shall be increased in case of strong wind 

-In the construction site, transport vehicles run slowly 

-Cover when transporting by truck to prevent scattering and dust. Closed truck shall be 
used when transporting fine materials 

-The site road is maintained, watered and cleaned once a day, and a car wash pool is built 
at the entrance of the road 

Yes 
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Category 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards Comply with EMP 
requirements 

-The driving route and transportation plan should avoid passing through densely populated 
areas and sensitive areas, and avoid traffic peak hours 

-Oil and other hazardous materials should be stored in designated places and covered to 
reduce dust and emissions 

-Regular maintenance of vehicles, maintenance outside the site 

-Temporary fencing shall be provided during pipeline installation 

-Temporary storage of construction waste soil or other materials, covering with tarpaulin 
and regular watering to reduce dust 

-If soil or dust is left on the road outside the operation area, clean it up in time 

-It is strictly forbidden to mix asphalt and concrete at the construction site 

-After the completion of pipeline installation, the ground greening shall be restored in time 

Noise Impacts from 
construction 
noise on 
sensitive 
resources 

-No construction at night (22:00-7:00) 

-The high noise equipment is not operated at the same time 

-Choose low noise equipment, equipment and machinery should be installed and use 
muffler to reduce noise 

-Provide workers with noise proof personal protective equipment, earplugs, etc 

-The driving route and transportation plan avoid the densely populated and sensitive areas, 
and stagger the peak 

-When vehicles transport building materials or wastes, they are not allowed to whistle in 
noise sensitive areas such as residential areas, schools and hospitals 

-High noise construction activities are far away from sensitive areas 

Yes 

Solid Waste Inappropriate 
Waste Disposal 

-Wastes will be reused or recycled to the extent possible. Yes 
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Category 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards Comply with EMP 
requirements 

-Littering by workers will be prohibited. 

-Excavated soil will be backfilled onsite to the extent possible. Excess spoil that cannot be 
used on-site will be transported to an approved spoil disposal site. 

-Existing domestic waste containers will be used for domestic waste collection at work 
sites. Domestic waste will be collected on a regular basis by the local sanitation 
departments and transported for recycling, reuse, or disposal at a licensed landfill, in 
accordance with relevant PRC regulations and requirements. 

-Construction waste dumpsters will be provided at all work sites. Construction waste will be 
collected on a regular basis by a licensed waste collection company and transported for 
recycling, reuse, or disposal at a licensed landfill, in accordance with relevant PRC 
regulations and requirements. 

-There should be no final waste disposal on site. Waste incineration at or near the site is 
strictly prohibited. 

-Contractors will be held responsible for proper removal and disposal of any significant 
residual materials, wastes, and contaminated soils that remain on the site after 
construction. 

-Cuttings will be reused if they are non-toxic (e.g. as construction fill) or disposed of in a 
certified and engineered landfill facility. 

Hazardous and 
Polluting Materials 

Inappropriate 
transportation, 
storage, use and 
spills 

-A hazardous material handling and disposal protocol that includes spill emergency 
response will be prepared and implemented by contractors.  

-No fuel, oil, chemicals and other hazardous materials are stored at the construction site 

Yes 

Socioeconomic 
Resources 

Community 
Disturbance 
and Safety 

-Vehicles transporting construction materials or wastes will slow down and not use their 
horn when passing through or nearby sensitive locations, such as residential communities, 
schools and hospitals. 

-Signs will be placed at construction sites in clear view of the public, warning people of 
potential dangers such as moving. All sitesincluding drilling sites for geothermal deep-well 
will be made secure, discouraging access by members of the public through appropriate 

Yes 
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Category 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards Comply with EMP 
requirements 

fencing whenever appropriate. 

 Worker 
Occupational 
Health and 
Safety 

-Provide training to workers on occupational health and safety, emergency response, 
especially with respect to using potentially dangerous equipment and storage, handling and 
disposal of hazardous waste.Induction will be conducted before construction and no worker 
is allowed on site without induction.. 

-Ensure that all equipment is maintained in a safe operating condition. 

-Provide appropriate PPE to workers. 

-Provide procedures for limiting exposure to high noise or heat working environments in 
compliance with PRC occupational exposure limits for hazardous agents in work place Part 
2: physical agents (GBZ 2.2-2007). 

-Ensure regular safety meetings with staff. 

Yes 

Physical Cultural 
Resources 

As yet unknown 
PCRs may be 
damaged if 
proper 
precautions are 
not taken. 

-No cultural relics were found during the reporting period 

 

Yes 

C.  Operation Phase 

Air Pollution Combustion 
Emissions 

-Set chimney height according to regulations Yes 

Wastewater Discharge of 
Production and 
Domestic 
Wastewater 

-The domestic sewage is discharged to the municipal sewage pipe network, and the 
production wastewater is not discharged at present 

Yes 
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Category 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards Comply with EMP 
requirements 

Solid Waste Collection and 
Disposal 

-Domestic garbage can should be provided, and the local health department should collect 
garbage regularly. The final disposal of garbage should be carried out at the designated 
place 

Yes 

Chemical and 
Hazardous Materials 

Inappropriate 
Management 

-Not involved Yes 

Noise Impact on 
Sensitive 
Receptors 

-Low-noise equipment will be used as far as possible, and noise reduction measures such 
as noise elimination, shock absorption, insulated enclosures and sound dampening 
materials on exterior walls will be implemented.  

-All equipment will be properly maintained in order to minimize noise.  

Yes 

Community and 
Occupational Health 
and Safety 

Risks to Workers 
and Community 

-Operation phase EHS plans and traffic management plan will be developed and 
implemented and workers will be trained regularly on their implementation.  

-Combustible gas monitoring, alarm and fire extinguishing system shall be equipped at the 
junction of natural gas regulating station and boiler. Electrical equipment in explosion 
hazardous areas shall also be equipped with safety equipment 

-The natural gas pipeline shall be grounded and equipped with lightning protection 
equipment at suitable places 

-Combustible gas monitoring and alarm system shall be equipped in all risk areas to 
generate audible and visible alarm and automatic fire extinguishing system 

-All equipment related to natural gas shall be painted and marked with eye-catching signs 

-Nearby communities should be informed of possible fire and explosion risks and 
emergency response options 

Yes 

 Emergency 
Response 

According to the relevant requirements, the environmental emergency plan was prepared Yes 
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Figure 2. Photos of environmental protection measures of Shanghe Coal-
Free Clean Heating Demonstration Subproject 

 

 

 

 

 

19 With the implementation of the above mitigation measures, the project implementation has 
not resulted in any significant environmental impact to date. By the end of the present report, the 
implementation of the subproject environmental management plan is considered to be effective and 
satisfactory.



 

 

 

20 

 
 

C. Environmental Mitigation Measures of East Jinan Low-Emission Combined District Heating and Cooling Subproject. 

20 According to the Environmental Management Plan (EMP) of the Project, the implementation of mitigation measures for East 
Jinan Low-Emission Combined District Heating and Cooling Subproject without Coal during the reporting period is shown in the 
following table: 

Table 7: Environmental Impacts and Mitigation Measures in Operation Phase Construction Phase 

Category 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards Comply with EMP 
requirements 

B. Construction Phase 

Flora and Fauna Removal of 
vegetation 

The green space damaged by pipeline excavation has been afforested with local suitable 
varieties 

Yes 

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

-Provide toilets for workers at the project site 

The construction sewage is discharged into the municipal sewage system and finally into 
the sewage treatment plant 

-No building materials and waste entering the drainage system 

-There is no maintenance of vehicles and engineering equipment on site 

-Fuel, oil and other hazardous materials are not stored on site 

-The Contractor's fuel supplier has the correspondingqualification, and the transportation 
process conforms to the standard for transportation, loading and unloading of dangerous or 
harmful substances (JT 3145-88) 

Yes 

Erosion and Spoil Soil erosion, 
spoil disposal  

-In the construction site, reasonable rainwater drainage system should be built, 

-Balance of earthwork excavation and backfill 

-Confirm, design and construct the temporary spoil yard in advance, and recover the spoil 
yard after completion. 

-All the abandoned soil is backfilled and reused. 

Yes 
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Category 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards Comply with EMP 
requirements 

-The waste soil and aggregate are used to cover the landscape materials and sprinkle water 
regularly 

-Construction waste, such as cement and asphalt, can be reused or abandoned after 
reasonable disposal 

-In case of rainstorm or gale, construction and material processing activities will stop 

-The pipeline installation and backfill work shall adopt the orderly section by section working 
method. In ditch excavation, the open excavation area should be reduced as much as 
possible, and reasonable compaction technology should be adopted 

-After the building materials are removed, the surface shall be covered or afforested as 
planned to protect or stabilize the soil 

Air Pollution Dust, vehicle 
emissions, H2S 

-During the construction period, the construction site shall be watered twice a day, and the 
frequency of watering shall be increased in case of strong wind 

-In the construction site, transport vehicles run slowly 

-Cover when transporting by truck to prevent scattering and dust. Closed truck shall be 
used when transporting fine materials 

-The site road is maintained, watered and cleaned once a day, and a car wash pool is built 
at the entrance of the road 

-The driving route and transportation plan should avoid passing through densely populated 
areas and sensitive areas, and avoid traffic peak hours 

-Oil and other hazardous materials should be stored in designated places and covered to 
reduce dust and emissions 

-Regular maintenance of vehicles, maintenance outside the site 

-Temporary fencing shall be provided during pipeline installation 

-Temporary storage of construction waste soil or other materials, covering with tarpaulin 
and regular watering to reduce dust 

Yes 
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Category 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards Comply with EMP 
requirements 

-If soil or dust is left on the road outside the operation area, clean it up in time 

-It is strictly forbidden to mix asphalt and concrete at the construction site 

-After the completion of pipeline installation, the ground greening shall be restored in time 

Noise Impacts from 
construction 
noise on 
sensitive 
resources 

-No construction at night (22:00-7:00) 

-The high noise equipment is not operated at the same time 

-Choose low noise equipment, equipment and machinery should be installed and use 
muffler to reduce noise 

-Provide workers with noise proof personal protective equipment, earplugs, etc 

-The driving route and transportation plan avoid the densely populated and sensitive areas, 
and stagger the peak 

-When vehicles transport building materials or wastes, they are not allowed to whistle in 
noise sensitive areas such as residential areas, schools and hospitals 

-High noise construction activities are far away from sensitive areas 

Yes 

Solid Waste Inappropriate 
Waste Disposal 

-Wastes will be reused or recycled to the extent possible. 

-Littering by workers will be prohibited. 

-Excavated soil will be backfilled onsite to the extent possible. Excess spoil that cannot be 
used on-site will be transported to an approved spoil disposal site. 

-Existing domestic waste containers will be used for domestic waste collection at work 
sites. Domestic waste will be collected on a regular basis by the local sanitation 
departments and transported for recycling, reuse, or disposal at a licensed landfill, in 
accordance with relevant PRC regulations and requirements. 

-Construction waste dumpsters will be provided at all work sites. Construction waste will be 
collected on a regular basis by a licensed waste collection company and transported for 
recycling, reuse, or disposal at a licensed landfill, in accordance with relevant PRC 

Yes 
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Category 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards Comply with EMP 
requirements 

regulations and requirements. 

-There should be no final waste disposal on site. Waste incineration at or near the site is 
strictly prohibited. 

-Contractors will be held responsible for proper removal and disposal of any significant 
residual materials, wastes, and contaminated soils that remain on the site after 
construction. 

-Cuttings will be reused if they are non-toxic (e.g. as construction fill) or disposed of in a 
certified and engineered landfill facility. 

Hazardous and 
Polluting Materials 

Inappropriate 
transportation, 
storage, use and 
spills 

-A hazardous material handling and disposal protocol that includes spill emergency 
response will be prepared and implemented by contractors.  

-No fuel, oil, chemicals and other hazardous materials are stored at the construction site 

Yes 

Socioeconomic 
Resources 

Community 
Disturbance 
and Safety 

-Vehicles transporting construction materials or wastes will slow down and not use their 
horn when passing through or nearby sensitive locations, such as residential communities, 
schools and hospitals. 

-Signs will be placed at construction sites in clear view of the public, warning people of 
potential dangers such as moving. All sitesincluding drilling sites for geothermal deep-well 
will be made secure, discouraging access by members of the public through appropriate 
fencing whenever appropriate. 

Yes 

 Worker 
Occupational 
Health and 
Safety 

-Provide training to workers on occupational health and safety, emergency response, 
especially with respect to using potentially dangerous equipment and storage, handling and 
disposal of hazardous waste.Induction will be conducted before construction and no worker 
is allowed on site without induction.. 

-Ensure that all equipment is maintained in a safe operating condition. 

-Provide appropriate PPE to workers. 

-Provide procedures for limiting exposure to high noise or heat working environments in 
compliance with PRC occupational exposure limits for hazardous agents in work place Part 

Yes 
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Category 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards Comply with EMP 
requirements 

2: physical agents (GBZ 2.2-2007). 

-Ensure regular safety meetings with staff. 

Physical Cultural 
Resources 

As yet unknown 
PCRs may be 
damaged if 
proper 
precautions are 
not taken. 

-No cultural relics were found during the reporting period 

 

Yes 
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21 With the implementation of the above mitigation measures, the project implementation has 
not resulted in any significant environmental impact to date. By the end of the present report, the 
implementation of the subproject environmental management plan is considered to be effective and 
satisfactory. 

 

Figure 3. Photos of environmental protection measures of the East Jinan Low-
Emission Combined District Heating and Cooling Subproject. 
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V. SUMMARY OF ENVIRONMENTAL MONITORING 
 

A. Monitoring Plan and Responsibilities 
 

22 The environmental monitoring programs developed as part of IEE and individual construction 
EMP (as summarized in the table below) have been implemented by PIUs in order to evaluate the: 

(i) extent and severity of environmental impacts; 

(ii) compliance with related rules and regulations; and  

(iii) overall effectiveness of the Project EMP with actions taken as necessary based on the monitoring 
results. 

Table 8: Environmental Monitoring Plan (EMoP) 

Subject Parameter/Methodology Monitoring 
Location Frequency 

Implemented 

by 

Supervised 

by 

A. Construction Phase     

Air Pollution Ambient dust monitoring (TSP, 
PM10, PM2.5) following PRC 
requirements 

Boundaries of the 
construction site 

and Zhouyan 
Village 

Weekly  during 
construction 

season 

 

EMS 

 

EA, EPB 

 

H2S monitoring 

 

Geothermal well 
drilling site 

Weekly  during 
construction 

season 

 

Contractor 
and IA 

 

EA, EPB 

 

Compliance inspection of 
implementation of air pollution 
control measures 

Construction site Daily during 
construction 

season 

IA EA, EPB 

 

Wastewater Water sampling - COD, TSS, pH 
etc. following PRC requirements 

 

- After drilling, both 
Shallow-

groundwater and 
deep-well 

groundwater will be 
sampled and 

analyzed 

- Wastewater 
discharge point of 

Monthly during 
construction 

IA EA, EPB 
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Subject Parameter/Methodology Monitoring 
Location Frequency 

Implemented 

by 

Supervised 

by 

the construction site 

Noise Ambient noise monitoring (day 
and night Leq dB(A)) using 
portable monitoring device 
following PRC requirement 

Boundaries of 
theconstruction site 

and Zhouyan 
Village 

Weekly during 
construction 

season 

EMS EA, EPB 

Solid Waste Compliance inspection of 
implementation of solid waste 
management measures 

 

Ash and slag testing for 
compliance with PRC Organic 
Fertilizer Standards before selling 

Waste collection 
and disposal sites. 

 

 

Ash and slag 
storage sites 

 

Monthly during 
construction 

 

 

Semi-annually 

IA 

 

 

 

IA 

EA, EPB 

 

 

 

 EA, EPB 

Hazardous and 
Polluting 
Materials 

Compliance inspections of 
implementation of hazardous 
materials management measures 

Storage facilities for 
fuels, oil, chemicals 

and other 
hazardous 
materials. 

Vehicle and 
equipment 

maintenance areas. 

Monthly during 
construction 

IA EA, EPB 

 

Shallow 
groundwater 

pH, temperature, Hg and other 
metals, hardness, etc. following 
the PRC groundwater quality 
standards 

Well sites Once before 
construction 

IA EA, EPB 

Flora and Fauna Compliance inspection of land 
clearing to ensure mitigation 
measures are being implemented 

Construction site Monthly during 
construction 

IA EA, EPB 

Socioeconomic 
Impacts 

Compliance inspection of 
implementation of traffic control 
measures 

Construction site 
roads. 

Transportation 
routes. 

Monthly during 
construction 

season 

IA EA, EPB 

 Compliance inspection of 
implementation of Occupational 
and Community Health and Safety 
measuresincluding records on 

Construction site Monthly during 
construction 

season 

IA EA, EPB 
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Subject Parameter/Methodology Monitoring 
Location Frequency 

Implemented 

by 

Supervised 

by 

near miss, minor, major, fatal 
accidents 

and an Emergency Response Plan 

B.  Operation Phase 

Air pollutants 
generated from 
operation 

Emission monitoring (PM, SO2, 
NOx) 

Exhaust stack Quarterly EMS EA, EPB 

Continuous emission monitoring 
(PM2.5, PM10, SO2, NOx) 

Exhaust stack Continuous  IA EA, EPB 

Ambient air quality at the receptors 
and at the area maximum predicted 
deposition (PM2.5, PM10, SO2, NOx)  

Nearby receptors Quarterly EMS EA, EPB 

Wastewater 

Wastewater sampling - COD, 
TSS, pH etc. following PRC 
requirements 

 

Discharge outlet to 
municipal sewer of 

the CHP Site 

Quarterly during 
none heating 
season and 
once during 

heating season 
for two weeks 

per year 

IA EA, EPB 

Solid Waste 

Compliance inspection to of 
operation phase solid waste 
management measures 
implementation, contaminants in fly 
ash following the PRC standards 

CHP Site Semi-annually IA EA, EPB 

Noise Noise monitoring (1-h average 
level per World Bank EHS 
Guidelines requirement, day and 
night Leq dB(A)) 

Boundaries of the 
site and Zhouyan 

Village 

Quarterly EMS EA, EPB 

Hazardous and 
Polluting 
Materials 

Compliance inspection of 
operation phase Hazardous 
Materials Management Plans 
(HMMPs) implementation 

CHP Site Semi-annually IA EA, EPB 
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Subject Parameter/Methodology Monitoring 
Location Frequency 

Implemented 

by 

Supervised 

by 

Health and 
Safety and 
Emergency 
Response 

Compliance inspection of 
operation phase occupational and 
community health and safety 
management measures 
includingkeeping records on near 
miss, minor, major, fatal accidents  

and an Emergency Response Plan 
implementation 

CHP Site Semi-annually IA EA, EPB 

Earthquake Seismic monitoring Geothermal 
injection well area 

Semi-annually IA EA, EPB 

Environmental 
acceptance  

Compliance testing for 
environment acceptance  

CHP Site Once IA EA, EPB 

 

23 During the period of this report, the implementation of civil engineering includes subproject 2 
Shanghe Coal-Free Clean Heating Demonstration Subproject and subproject 3 East Jinan Low-
Emission Combined District Heating and Cooling Subproject, only the subproject 2 was put into 
operation.The analysis of monitoring data results is shown in the following contents. 

 

B. Environmental monitoring data during construction 

（i）Environmental monitoring results of Shanghe Coal-Free Clean Heating Demonstration Subproject 

24 At present, the construction projects of Shanghe coal-free clean heating demonstration sub 
project include: Shangxi road heating pipeline laying, external environmental monitoring unit Jinan 
Jinhang Environmental Testing Technology Co., Ltd. monitored the ambient air and noise of the 
above construction site from January 13 to 15, 2021, May 18 to 22, 2021,and the monitoring results 
are shown in table 9-18. 

Table 9: Ambient Air Monitoring Results (unit: mg/m3) 

Date Monitoring 
Items Monitor Location Result Standard 

value 

2021.01.14 TSP 

Xinyuan section of Shangxi road heat supply 
pipeline 

0.213 1.0 

2021.01.14
- 

2021.01.15 
PM10 0.123 0.15 
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Date Monitoring 
Items Monitor Location Result Standard 

value 

2021.01.14
- 

2021.01.15 
PM2.5 0.060 0.075 

2021.05.
18 TSP 

 

Huagang residence community 

0.243 1.0 

2021.05.
18- 

2021.05.
19 

PM10 0.176 0.15 

2021.05.
18- 

2021.05.
19 

PM2.5 0.126 0.075 

2021.05.18 TSP 

Civic Centre 

0.257 1.0 

2021.05.18
- 

2021.05.19 
PM10 0.193 0.15 

2021.05.18
- 

2021.05.19 
PM2.5 0.136 0.075 

2021.05.19 TSP 

Zhongzai Phoenix Community 

0.198 1.0 

2021.05.19
- 

2021.05.20 
PM10 0.151 0.15 

2021.05.19
- 

2021.05.20 
PM2.5 0.109 0.075 

2021.05.19 TSP 

Shangxi road pipe network project 

0.212 1.0 

2021.05.19
- 

2021.05.20 
PM10 0.157 0.15 

2021.05.19
- 

2021.05.20 
PM2.5 0.112 0.075 

2021.05.22 TSP Shahe community 0.206 1.0 
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Date Monitoring 
Items Monitor Location Result Standard 

value 

2021.05.22
- 

2021.05.23 
PM10 0.156 0.15 

2021.05.22
- 

2021.05.23 
PM2.5 9.92×10-

2 
0.075 

2021.05.20 TSP 

Shangcheng community of Country Garden Park 

0.261 1.0 

2021.05.20
- 

2021.05.21 
PM10 0.185 0.15 

2021.05.20
- 

2021.05.21 
PM2.5 0.136 0.075 

2021.05.20 TSP 

Hongxing Tianbo community 

0.239 1.0 

2021.05.20
- 

2021.05.21 
PM10 0.189 0.15 

2021.05.20
- 

2021.05.21 
PM2.5 0.131 0.075 

2021.05.22 TSP 

37 ° N block 

0.224 1.0 

2021.05.22
- 

2021.05.23 
PM10 0.166 0.15 

2021.05.22
- 

2021.05.23 
PM2.5 0.109 0.075 

25  The monitoring results show that the ambient air quality of the construction site of Shanghe 
coal free clean heating demonstration sub project meets the standard requirements from January 
14 to 15, 2021. During the monitoring period from May 18 to May 23, 2021, only TSP meets the 
standard, and PM10 and PM2.5 do not meet the standard. The main reason is that the environmental 
quality of Jinan is poor from May 18 to May 24, 2021, The air quality of the construction site is 
affected by the climate. 
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Figure 4 historical data of ambient air quality in Jinan in May 2021 

26 The monitoring results of acoustic environment quality are as follows: 

Table 10 Noise monitoring results of Xinyuan section of Shangxi road heat supply pipeline 

Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

2021.01.13 

1# Night Social noise 43.5 55 

2# Night Social noise 43.3 55 

3# Night Social noise 44.1 55 
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Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

4# Night Social noise 44.4 55 

5# Night Social noise 43.4 55 

6# Night Social noise 43.1 55 

2021.01.14 

1# Daytime Cutting, welding, 
environmental noise 60.1 70 

2# Daytime Cutting, welding, 
environmental noise 57.8 70 

3# Daytime Cutting, welding, 
environmental noise 61.3 70 

4# Daytime Cutting, welding, 
environmental noise 61.9 70 

2021.01.14 

5# Daytime Cutting, welding, 
environmental noise 55.1 70 

6# Daytime Cutting, welding, 
environmental noise 53.8 70 

Note: No production at night. 

Table 11 Noise monitoring results of Huagang residence community 

Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

2021.0
5.19 

1# Daytime Cutting, welding, environmental noise 62.1 70 

2# Daytime Cutting, welding, environmental noise 63.2 70 

3# Daytime Cutting, welding, environmental noise 61.9 70 

4# Daytime Cutting, welding, environmental noise 62.4 70 

1# Night Cutting, welding, environmental noise 53.2 55 

2# Night Cutting, welding, environmental noise 52.8 55 

3# Night Cutting, welding, environmental noise 52.1 55 

4# Night Cutting, welding, environmental noise 53.0 55 

Table 12 Noise monitoring results of Civic Centre 

Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

2021.0
5.18 

1# Daytime Cutting, welding, environmental noise 62.4 70 

2# Daytime Cutting, welding, environmental noise 63.1 70 

3# Daytime Cutting, welding, environmental noise 60.4 70 
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Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

4# Daytime Cutting, welding, environmental noise 61.3 70 

1# Night Cutting, welding, environmental noise 53.7 55 

2# Night Cutting, welding, environmental noise 52.2 55 

3# Night Cutting, welding, environmental noise 52.4 55 

4# Night Cutting, welding, environmental noise 51.9 55 

Table 13 Noise monitoring results of Zhongzai Phoenix Community 

Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

2021.0
5.19 

1# Daytime Cutting, welding, environmental noise 59.4 70 

2# Daytime Cutting, welding, environmental noise 60.3 70 

3# Daytime Cutting, welding, environmental noise 59.3 70 

4# Daytime Cutting, welding, environmental noise 61.4 70 

1# Night Cutting, welding, environmental noise 52.2 55 

2# Night Cutting, welding, environmental noise 50.9 55 

3# Night Cutting, welding, environmental noise 52.7 55 

4# Night Cutting, welding, environmental noise 52.4 55 

Table 14 Noise monitoring results of Xinyuan section of Shangxi road pipe network project 

Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

2021.0
5.19 

1# Daytime Cutting, welding, environmental noise 61.4 70 

2# Daytime Cutting, welding, environmental noise 59.3 70 

3# Daytime Cutting, welding, environmental noise 58.7 70 

4# Daytime Cutting, welding, environmental noise 58.9 70 

1# Night Cutting, welding, environmental noise 52.1 55 

2# Night Cutting, welding, environmental noise 50.9 55 

3# Night Cutting, welding, environmental noise 51.7 55 

4# Night Cutting, welding, environmental noise 51.1 55 

Table 15 Noise monitoring results of Xinyuan section of Shahe community 
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Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

2021.0
5.22 

1# Daytime Cutting, welding, environmental noise 64.7 70 

2# Daytime Cutting, welding, environmental noise 63.9 70 

3# Daytime Cutting, welding, environmental noise 64.1 70 

4# Daytime Cutting, welding, environmental noise 63.7 70 

1# Night Cutting, welding, environmental noise 54.3 55 

2# Night Cutting, welding, environmental noise 54.1 55 

3# Night Cutting, welding, environmental noise 54.3 55 

4# Night Cutting, welding, environmental noise 53.8 55 

Table 16 Noise monitoring results of Shangcheng community of Country Garden Park 

Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

2021.0
5.20 

1# Daytime Cutting, welding, environmental noise 64.7 70 

2# Daytime Cutting, welding, environmental noise 63.9 70 

3# Daytime Cutting, welding, environmental noise 64.1 70 

4# Daytime Cutting, welding, environmental noise 63.7 70 

1# Night Cutting, welding, environmental noise 54.3 55 

2# Night Cutting, welding, environmental noise 54.1 55 

3# Night Cutting, welding, environmental noise 54.3 55 

4# Night Cutting, welding, environmental noise 53.8 55 

Table 17 Noise monitoring results of Hongxing Tianbo community 

Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

2021.0
5.20 

1# Daytime Cutting, welding, environmental noise 59.7 70 

2# Daytime Cutting, welding, environmental noise 58.9 70 

3# Daytime Cutting, welding, environmental noise 60.3 70 

4# Daytime Cutting, welding, environmental noise 62.2 70 

1# Night Cutting, welding, environmental noise 53.2 55 

2# Night Cutting, welding, environmental noise 51.1 55 

3# Night Cutting, welding, environmental noise 50.3 55 

4# Night Cutting, welding, environmental noise 51.7 55 
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Table 18 Noise monitoring results of Xinyuan section of 37 ° N block 

Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

2021.0
5.22 

1# Daytime Cutting, welding, environmental noise 63.7 70 

2# Daytime Cutting, welding, environmental noise 64.1 70 

3# Daytime Cutting, welding, environmental noise 62.8 70 

4# Daytime Cutting, welding, environmental noise 63.1 70 

1# Night Cutting, welding, environmental noise 53.9 55 

2# Night Cutting, welding, environmental noise 53.4 55 

3# Night Cutting, welding, environmental noise 54.3 55 

4# Night Cutting, welding, environmental noise 54.1 55 

 

27 The monitoring results show that the exhaust gas and noise during the construction period of Shanghe 
coal-free clean heating demonstration subproject meet the emission index requirements. 

（ii）Environmental monitoring results of East Jinan Low-Emission Combined District Heating and Cooling 
Subproject 

28 At present, the construction projects of East Jinan low-emission combined district heating and cooling 
subprojec include: banshanju District 1, District 2, District 3 heat exchange station, Century Garden heat 
exchange station, Longhu Tianjie heat exchange station, Longhu Tianpu heat exchange station. The external 
environmental monitoring unit Jinan Jinhang Environmental Protection Testing Technology Co., Ltd. conducted 
noise monitoring on the above heat exchange station from January 21 to 23, 2021. 

 

Table 19: Noise Monitoring Results of Banshanju District 1 Heat Exchange Station 
During Construction Period 

Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

2021.01.21 

1# Daytime Equipment noiseandSocial 
noise 49.3 

70 

2# Daytime Equipment noiseandSocial 
noise 50.0 

3# Daytime Equipment noiseandSocial 
noise 49.7 

4# Daytime Equipment noiseandSocial 
noise 48.8 
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Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

5# Daytime Equipment noiseandSocial 
noise 49.1 

6# Daytime Equipment noiseandSocial 
noise 48.4 

1# Night Equipment noise 44.2 

55 

2# Night Equipment noise 43.9 

2021.01.22 

3# Night Equipment noise 44.1 

4# Night Equipment noise 43.7 

5# Night Equipment noise 43.4 

6# Night Equipment noise 43.6 

Table 20: Noise Monitoring Results of Banshanju District 2 Heat Exchange Station During 
Construction Period 

Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

2021.01.21 

1# Daytime Equipment noiseandSocial 
noise 49.2 

70 

2# Daytime Equipment noiseandSocial 
noise 48.7 

3# Daytime Equipment noiseandSocial 
noise 50.2 

4# Daytime Equipment noiseandSocial 
noise 50.5 

5# Daytime Equipment noiseandSocial 
noise 48.5 

6# Daytime Equipment noiseandSocial 
noise 48.2 

7# Daytime Equipment noiseandSocial 
noise 49.6 

1# Night Equipment noise 44.1 

55 

2# Night Equipment noise 43.6 

3# Night Equipment noise 43.9 

4# Night Equipment noise 44.3 

5# Night Equipment noise 43.6 
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Table 21: Noise Monitoring Results of Banshanju District 3 Heat Exchange Station During 
Construction Period 

Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

2021.01.21 

1# Daytime Equipment noiseandSocial 
noise 49.9 

70 

2# Daytime Equipment noiseandSocial 
noise 49.6 

3# Daytime Equipment noiseandSocial 
noise 50.2 

4# Daytime Equipment noiseandSocial 
noise 49.4 

5# Daytime Equipment noiseandSocial 
noise 48.5 

6# Daytime Equipment noiseandSocial 
noise 48.6 

7# Daytime Equipment noiseandSocial 
noise 48.1 

2021.01.21 

1# Night Equipment noise 44.3 

55 

2# Night Equipment noise 44.2 

3# Night Equipment noise 43.9 

4# Night Equipment noise 44.1 

5# Night Equipment noise 43.9 

6# Night Equipment noise 43.7 

7# Night Equipment noise 43.5 

Table 22: Noise Monitoring Results of Century Garden Heat Exchange Station During 
Construction Period 

Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

2021.01.22 

2# Daytime Equipment noiseandSocial 
noise 52.3 

70 

3# Daytime Equipment noiseandSocial 
noise 51.4 

6# Night Equipment noise 43.9 

7# Night Equipment noise 43.1 
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Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

4# Daytime Equipment noiseandSocial 
noise 50.8 

5# Daytime Equipment noiseandSocial 
noise 51.2 

6# Daytime Equipment noiseandSocial 
noise 50.6 

7# Daytime Equipment noiseandSocial 
noise 48.6 

1# Night Equipment noise 43.7 

55 

2# Night Equipment noise 43.5 

2021.01.23 

3# Night Equipment noise 43.2 

4# Night Equipment noise 43.9 

5# Night Equipment noise 43.4 

6# Night Equipment noise 43.5 

7# Night Equipment noise 42.8 

1# Daytime Equipment noiseandSocial 
noise 52.3 70 

Table 23: Noise Monitoring Results of Longhu TianjieHeat Exchange Station During 
Construction Period 

Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

2021.01.22 

1# Daytime Equipment noiseandSocial 
noise 54.5 

70 

2# Daytime Equipment noiseandSocial 
noise 54.2 

3# Daytime Equipment noiseandSocial 
noise 53.4 

4# Daytime Equipment noiseandSocial 
noise 53.9 

2021.01.23 

1# Night Equipment noise 43.2 

55 
2# Night Equipment noise 42.7 

3# Night Equipment noise 43.0 

4# Night Equipment noise 42.8 

Table 24: Noise Monitoring Results of  Longhu TianpuHeat Exchange Station During 
Construction Period 
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Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

2021.01.22 

1# Daytime Equipment noiseandSocial 
noise 49.3 

70 

2# Daytime Equipment noiseandSocial 
noise 52.2 

3# Daytime Equipment noiseandSocial 
noise 50.6 

4# Daytime Equipment noiseandSocial 
noise 50.2 

5# Daytime Equipment noiseandSocial 
noise 49.7 

6# Daytime Equipment noiseandSocial 
noise 49.3 

7# Daytime Equipment noiseandSocial 
noise 51.4 

2021.01.23 

1# Night Equipment noiseandSocial 
noise 43.1 

55 

2# Night Equipment noiseandSocial 
noise 43.4 

3# Night Equipment noiseandSocial 
noise 42.9 

4# Night Equipment noiseandSocial 
noise 43.5 

5# Night Equipment noiseandSocial 
noise 43.0 

6# Night Equipment noiseandSocial 
noise 42.6 

7# Night Equipment noiseandSocial 
noise 43.7 

 

29 The monitoring results show that the operation projects of East Jinan low-emission combined 
district heating and cooling subproject include: banshanju District 1, District 2, District 3 heat 
exchange station, Century Garden heat exchange station, Longhu Tianjie heat exchange station, 
Longhu Tianpu heat exchange station, and the noise emission meet the domestic noise emission 
standards. 

C. Operational environmental monitoring data 

（i）Environmental monitoring results of Shanghe Coal-Free Clean Heating Demonstration Subproject 
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30 During this reporting period, Shanghe Coal-Free Clean Heating Demonstration Subprojectoperating 
projects include: Rainbow estate heat exchange station, Xicheng district senior middle school nine years 
construct school engaged in heat exchange station, Minghui xintiandi district heat exchanger station, 42MW 
gas fired hot water boiler of Jinan Shanghe Hengtai heating Co., Ltd, the external environmental monitoring 
unit of jinan Jin Hang environmental testing technology co., LTD. - Jan 14, 15, 2021 on the heat exchange 
station and the boiler noise monitoring, monitoring results are shown in table 25-28。 

Table 25 Noise monitoring results of Caihong Residential Area Heat Exchange Station 
during operation period 

Date Monitor 
Location 

Period of 
Time Source of Noise Result 

dB(A) Limit dB(A) 

2021.01.14 

1# Daytime Equipment noiseandSocial noise 47.8 

55 

2# Daytime Equipment noiseandSocial noise 48.5 

3# Daytime Equipment noiseandSocial noise 51.4 

4# Daytime Equipment noiseandSocial noise 48.4 

5# Daytime Equipment noiseandSocial noise 49.5 

6# Daytime Equipment noiseandSocial noise 47.6 

2021.01.15 

1# Night Equipment noise 44.0 

45 

2# Night Equipment noise 43.8 

3# Night Equipment noise 44.4 

4# Night Equipment noise 43.4 

5# Night Equipment noise 43.3 

6# Night Equipment noise 43.0 

Table 26 Noise monitoring results of Xicheng district senior middle school nine years 
construct school engaged in heat exchange station during operation period 

Date Monitor 
Location 

Period of 
Time Source of Noise Result 

dB(A) Limit dB(A) 

2021.01.14 

1# Daytime Equipment noiseandSocial noise 49.2 

50
 

2# Daytime Equipment noiseandSocial noise 48.8 

3# Daytime Equipment noiseandSocial noise 46.4 

4# Daytime Equipment noiseandSocial noise 46.4 

5# Daytime Equipment noiseandSocial noise 45.8 

1# Daytime Equipment noiseandSocial noise 44.3 

2# Daytime Equipment noiseandSocial noise 43.7 

3# Daytime Equipment noiseandSocial noise 43.1 
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Date Monitor 
Location 

Period of 
Time Source of Noise Result 

dB(A) Limit dB(A) 

4# Daytime Equipment noiseandSocial noise 42.5 

5# Daytime Equipment noiseandSocial noise 43.4 

Table 27 Noise monitoring results of Minghui xintiandi district heat exchanger station 
during operation period 

Date Monitor 
Location 

Period of 
Time Source of Noise Result 

dB(A) Limit dB(A) 

2021.01.14 

1# Daytime Equipment noiseandSocial noise 49.7 

55 

2# Daytime Equipment noiseandSocial noise 47.1 

3# Daytime Equipment noiseandSocial noise 47.6 

4# Daytime Equipment noiseandSocial noise 46.7 

5# Daytime Equipment noiseandSocial noise 46.8 

6# Daytime Equipment noise 46.2 

1# Night Equipment noise 44.1 

45 

2# Night Equipment noise 43.3 

2021.01.15 

3# Night Equipment noise 43.7 

4# Night Equipment noise 43.0 

5# Night Equipment noise 42.6 

6# Night Equipment noise 43.4 

Table 28: Noise Monitoring Results of 42MW Gas Fired Hot Water BoilerDuring Operation 

Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

2021.01.18 

1# Daytime Environmental noise, boiler 
noise 53.7 

55
 

2# Daytime Environmental noise, boiler 
noise 52.9 

3# Daytime Environmental noise, boiler 
noise 53.2 

4# Daytime Environmental noise, boiler 
noise 52.9 

1# Night Boiler noise 48.8 

45
 

2# Night Boiler noise 49.0 

3# Night Boiler noise 49.0 
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Date Monitor 
Location 

Period of 
Time Source of Noise Result dB(A) Limit dB(A) 

4# Night Boiler noise 48.7 

31 On January 18, 2021, the external environmental monitoring unit of Jinan Jinhang Environmental 
Monitoring Technology Co., Ltd. monitored the exhaust gas emitted from the 42MW gas-fired hot water 
boiler in operation. The monitoring results are shown in table 29. 

Table 29: Exhaust Gas Monitoring Results of 42MW Gas Fired Hot Water Boiler During 
Operation  

Monitoring items Result Emission 
standard Monitoring methods 

Dust mg/m3 ND 10 HJ 836-2017 Manual gravimetric 
method 

CO mg/m3 ND —— HJ 973-2018 Fixed potential by 
electrolysis method 

SO2 mg/m3 4 50 DB37/T 2705-2015 Portable 
ultraviolet absorption method 

NOX mg/m3 46 200 DB37/T 2704-2015 Portable 
ultraviolet absorption method 

Note: ND means not detected, the detection limit of low concentration particulate matter is 1.0mg/m3, and the detection 
limit of carbon monoxide is 3mg / m3. 

32 Monitoring results show that the noise emitted by the heat exchange station in Caihong Community, 
the heat exchange station in Xicheng District Senior High School with nine-year system system, and the heat 
exchange station in Minghui Xintiandi Community ,42MW gas fired hot water boiler of Jinan Shanghe Hengtai 
heating Co., Ltd,in the Shanghe Coal-Free Clean Heating Demonstration Subproject all meet the national 
noise emission standards.The emission of SO2 and NOx from the 42MW gas-fired hot water boiler of Jinan 
Shanghe Hengtai heating Co., Ltd. meet the emission standard, and the low concentration particulate matter 
and CO were not detected. 
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VI. PUBLIC CONSULTATION 
 

33 According to the Initial Environmental Examination (IEE), public involvement during 
construction and operation phases will mainly rely on informal interviews with TVET staff and 
students and nearby residents. The designated environmental persons of the project implementation 
units and the loan implementation environmental specialist will consult potentially affected people 
during their regular site inspections. The Project’s environmental information will be disclosed by the 
EA and ADB. Annual environment monitoring and EMP implementation reports will be disclosed on 
ADB’s project website.  

34 Proposed civil works, including type and location of new buildings, as well as construction 
schedule, were disclosed in all campuses where civil works will take place (Table12). The IEE was 
disclosed on ADB’s project website. The domestic TEIAR is available fromthe PMO on request. 

Table 30. Summary of Information Disclosure 

Subproject 
Information Disclosure 

Date Location Posted 

West Jinan Waste 
Heat Utilization and 

Clean Energy 
Subproject 

Biomass Combined 
Heating and Power 

Generation Component 

Feb-Apr.2015 Jinan Tianqiao government 
website 

Mar-Apr.2018 Publicity posted in 
surrounding villages 

West Jinan Waste Heat 
Utilization and Clean 
Energy Component 

Aug.2018 Jinan Environmental 
Protection Bureau 

Shanghe Coal-Free Clean Heating Demonstration 
Subproject Jul.2018 Jinan Environmental 

Protection Bureau 

East Jinan Low-Emission Combined District 
Heating and Cooling Subproject Jun.2018 Jinan Environmental 

Protection Bureau 

West Jinan Waste Heat Utilization and Clean 
Energy Subproject-Clean Energy Component May.2021 Jinan Ecological 

Environment Bureau 

Source: IEE, 2018-2021 

Figure 4. Disclosure of project information  
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Source: IEE, 2018
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35 Public consultation. Meaningful public consultation for each subproject was undertaken by the EIA Institute and PPTA 
consultant. During the process of content adjustment and updating IEE of sub project 1 distributed clean energy project, the public 
participation survey and discussion were conducted for the people who may be affected by the new project.which information is 
summarized in the table below. 

Table 23. Summary of Public Consultation 

Subproject 
Public Consultation 

Date Method  

West Jinan Waste Heat 
Utilization and Clean 
Energy Subproject 

Biomass Combined Heating and 
Power Generation Component 

Feb-Apr.2015 Questionnaire survey EIA Institute 

Jan.2017 Questionnaire survey PPTA consultant 

Apr.2018 Questionnaire survey JTPGC 

West Jinan Waste Heat Utilization 
and Clean Energy Component 

Mar-Apr.2018 Questionnaire survey JTPGC 

Dec.2020 Questionnaire survey JTPGC 

Shanghe Coal-Free Clean Heating Demonstration Subproject Mar-Apr.2018 Questionnaire survey JHG 

East Jinan Low-Emission Combined District Heating and Cooling 
Subproject Mar-Apr.2018 Questionnaire survey JHG 

West Jinan Waste Heat Utilization and Clean Energy Subproject-
Clean Energy Component Dec.2020 Questionnaire survey JTPGC 

Table 24: Background Information of Participants in Questionnaire Survey 

Subproject No. 

Gender Age Education 

M F <20 20-40 40-60 >60 Primary 
school 

High 
school 

University or 
above 

West Jinan 
Waste Heat 
Utilization 
and Clean 
Energy 
Subproject 

Biomass 
Combined 

Heating and 
Power 

Generation 
Component 

The first time 279 169 110 1 145 128 5 21 158 100 

The  

econd time 
22 - - - - - - - - - 

- No. M F <20 20-40 40-60 >60 Primary 
school 

High 
school 

University or 
above 
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The third time 240 136 104 16 16 80 128 80 144 16 

West Jinan 
Waste Heat 

Utilization and 
Clean Energy 
Component 

The first time 203 120 83 28 62 75 38 22 132 49 

The second time 63 44 19 27 18 10 7 2 40 21 

Shanghe Coal-Free Clean Heating Demonstration 
Subproject 267 112 155 15 62 89 101 196 55 16 

East Jinan Low-Emission Combined District Heating 
and Cooling Subproject 36 20 16 2 2 13 19 31 2 2 

West Jinan Waste Heat Utilization and Clean Energy 
Subproject-Clean Energy Component 63 44 19 27 18 10 8 2 14 47 

Source: IEE, 2018;2021 
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Table25: Results of Consultation 

Subproject Questionnaire 
Distributed 

Questionnaire 
Returned 

Respondents 
Support 
Project (%) 

West Jinan Waste 
Heat Utilization and 
Clean Energy 
Subproject 

Biomass Combined 
Heating and Power 

Generation 
Component 

The first time 279 279 100% 

The  

econd time 
22 22 100% 

The third time 240 240 100% 

West Jinan Waste 
Heat Utilization and 

Clean Energy 
Component 

The first time 203 203 100% 

The second time 63 63 100% 

Shanghe Coal-Free Clean Heating Demonstration Subproject 267 267 100% 

East Jinan Low-Emission Combined District Heating and Cooling 
Subproject 36 36 100% 

West Jinan Waste Heat Utilization and Clean Energy Subproject-
Clean Energy Component 63 63 100% 

Source: IEE, 2018;2021 

36 Based on the results shown in the above table, 100% of the consulted public is supportive of 
the project. 

37 The suggestions provided by the consulted public included: (i) high noise mechanization 
activities should be forbidden between 10:00 pm to 6:00 am; (ii) to provide septic tanks for the 
sewage during construction phase to avoid pollution to the surroundings and take appropriate 
measures to control soil erosion; (iii) to implement dust control measures. All these considerations 
have been included as mitigation and management measures in subproject designs and in the EMP. 

38 During the reporting period, the West Jinan Waste Heat Utilization and Clean Energy 
Subproject has not yet started construction, while the Shanghe Coal-Free Clean Heating 
Demonstration Subproject and East Jinan Low-Emission Combined District Heating and Cooling 
Subproject are being executed. During the construction of these two projects, no environmental 
complaints were received, owing to the contractor's good compliance with regulations and 
regulations. 
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VII. INSTITUTIONAL STRENGTHENING AND TRAINING 

39 To strengthen the capacity of IAs/PIEs in environmental management and monitoring, the 
training plan and implementation in the EMP are shown in table 17 below. The first pre-construction 
training was held in January 7th to 8th, 2020, with 11 participants. The main content of the training 
is ADB Chinese laws, regulations and policies, appeal and compensation mechanism, 
implementation of environmental management plan in the construction stage, etc. 

 

Figure 5. Photos of the training site from January 7 to 8, 2020 

 

 

 

40. On January 12, 2021, EED organized a special training on environmental monitoring to clarify 
the monitoring requirements of the external environmental monitoring units during the construction 
stage and after the operation of the project, and improve the internal environmental monitoring 
management of the IA. The training took the form of Tencent conference online training, with 13 
participants including environmental management specialists of the IA and representatives of the 
external environmental monitoring units.
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Table 26: Implementation of Institutional Strengthening and Training (by Jun. 2021) 

EMP Regulations Implementation 

Training 
Topic 

Trai
ners 

Attende
es Contents Times Day

s 
Person

s Times 
The 

correspondin
g phase 

Day
s 

Person
s 

Participatin
g 

institutions 

Constructio
n Phase 

Environmen
t, Health and 

Safety 
Training 

LIEC 

Contract
ors, 
PMO, 

IA, EA 

ADB and PRC laws, 
regulations and 
policies 

− ADB’s Safeguard 
Policy Statement 

− Project applicable 
PRC environmental, 
health and safety 
laws, policies, 
standards and 
regulations 

− International 
environmental, health 
and safety 
management practice 
in civil irrigation and 
drainage construction 

GRM 

− GRM structure, 
responsibilities, and 
timeframe 

− Types of grievances 
and eligibility 
assessment 

Implementation of 
Construction Phase 
EMP 

− Impacts and 

3 (once 
prior to 
start of 
constru
ction, 
and 
then 
once 

during 
second 

and 
third 

years) 

2 30 

January 8, 
2020 

First training 
before 

commenceme
nt 

0.5 11 PMO、IA、
EA 

January 12, 
2021 

Second 
training before 
commenceme

nt 

0.5 13 PMO、IA、
EA 

Operation 
Phase 

Environmen
t, Health and 
Safety Plan 

Training 

LIEC PMO, 
IA, EA 

3 (once 
prior to 
start of 
operati
on, and 

then 
once 

during 
second 

and 
third 

years) 

2 30 January 12, 
2021 

The first 
training after 
the operation 
of Part 2 of 

subproject 2 

0.5 13 PMO、IA、
EA 
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mitigation measures  

− Monitoring and 
reporting 
requirements 

− Non-compliance and 
corrective actions  

 Total 6  60  2  24  
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VIII. KEY ENVIRONMENTAL ISSUES 
 

40 External environmental monitoring was started in January 2021, but only in January and may 
2021. The monitoring frequency did not meet the requirements of the EMP；During the reporting 
period, the internal environmental monitoring activities have not started yet. It is recommended that 
the IA urge the external environmental monitoring unit to carry out monitoring activities as required, 
and carry out internal environmental monitoring as soon as possible in accordance with the 
requirements of the EMP. 
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IX. CONCLUSIONS 
 

41 During the reporting period, each agency performed the environmental management 
responsibilities stipulated in the environmental management plan in an orderly manner, including 
supervision, complaint handling, etc. The project contract also incorporated the environmental 
requirements of the loan agreement, the project agreement, the environmental management plan 
and other preliminary documents. The project environment covenants have been fulfilled in an 
orderly manner. The environmental mitigation and compensation measures for the reporting period 
are in line with the requirements of the environmental management plan. During this reporting period, 
the bidding for external environmental monitoring units has been completed and the external/internal 
environmental monitoring plan will be started in January 2021. According to the preliminary 
assessment of the external environmental monitoring data in January, all the monitoring indicators 
during the implementation of the project meet the corresponding standards. No public complaints 
were received during the reporting period. By the end of this reporting period, 2 organization 
strengthening and training work have been carried out, External/internal environmental monitoring 
has been addressed in key environmental issues. 
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APPENDIX 1: POTENTIAL IMPACTS, SUMMARY OF MITIGATION MEASURES AND CURRENT IMPLEMENTATION 
 

Table 27: Potential Impacts, Summary of Mitigation Measures and Current Implementation (Jun. 2021) 

EMP Regulations Implementation 

Category Potential Impacts and 
Issues Mitigation Measures and/or Safeguards 

Responsibility 

Source of Funds 
Subproject  

Implemented by 
Super
vised 

by 1 2 3 

A. Detailed Design Phase        

Incorporate Mitigation 
Measures and Monitoring 
in Detailed Design and 
Bidding and Contracting 

Include mitigation 
measures and 
monitoring program in 
detailed design 

Environmental mitigation and pollution control measuresidentified in the EIA, the EMP and the 
domestic EIAs will be incorporated into the detailed design. Quantitative risk assessment by 
suitably qualified and experienced engineers will be conducted for well blowout, H2S exposure, 
seismic risk and fire and explosion of biomass CHP plant under normal and emergency 
scenarios. A health and safety management plan will be developed to include appropriate 
measures to ensure risks to community is negligible and OHS risks can be managed to 
acceptable level.  A dust management and monitoring plan will be developed in the detailed 
design. Recommendations in the detailed design will be implemented and included in the 
bidding documents. 

PMO supported 
by LIEC 

IA Detailed Design Budget Implementation Implementation Implementation 

Include mitigation 
measures and 
monitoring program in 
bidding documents 

Environmental mitigation measures identified in the EIA, EMP and the domestic EIA will be 
incorporated in the bidding documents for the project and will be included in contract documents 
for civil constructions and equipment installations. All contractors shall be required to strictly 
comply with the EMP. 

PMO supported 
by LIEC 

IA Detailed Design Budget Implementation Implementation Implementation 

Environmental 
monitoring incorporated 
into design. 

The environmental monitoring program will be incorporated into the design to ensure that 
environmental impacts are closely monitored and activities of the project construction and 
operating are closely supervised against the PRC environmental laws, regulations and 
standards, ADB SPS, and the project EMP and approved domestic EIA. 

PMO supported 
by LIEC 

 IA Detailed Design Budget Implementation Implementation Implementation 

Grievance Redress 
Mechanism (GRM) 

Impacts on project 
Affected Persons 

In accordance with the GRM presented in Chapter VIII, a staff member within the PMO will be 
assigned overall responsibility for the GRM; GRM training will be provided for PMO members 
and GRM access points; and the GRM access point phone numbers, fax numbers, addresses 
and emails will be disclosed to the public. 

PMO supported 
by LIEC 

EA, 
ADB 

PMO Operating Budget Implementation Implementation Implementation 

B. Construction Phase    

Flora and Fauna Removal of vegetation A greening plan will be implemented: 

− Site vegetation plans will be developed using appropriate native species.  

− Any existing vegetated areas impacted by pipeline works or construction of boiler 
rooms, workshops will be restored post-construction using appropriate native species. 

DI (plan design), 

Contractors (plan 
implementation) 

IA 
suppo
rted 
by 
LIEC  

Contractor construction 
budget 

Not yet under 
construction, not 
involved 

Implementation Implementation 

Wastewater  Surface and 
groundwater 
contamination from 
construction 
wastewater, and 

Good wastewater management practicesas set out in EHS Guidelines on Construction and 
Decommissioning and EHS General Guidelines: 

− Worker camp will be installed with sufficient portable toilets (based on the staff 
numbers, 4 toilets are sufficient) which will be provided for the workers and will be cleaned 

Contractors  IA 
suppo
rted 
by 

Contractor construction 
budget 

Not yet under 
construction, not 
involved 

Implementation Implementation 
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domestic water and discharged to the municipal sewerage system on a regular basis. 

− Construction wastewater will be directed to temporary detention and settling ponds, 
and then treated water will be partly recycled for use in dust control and the rest of treated water 
will be discharged to the local municipal sewer system and the waste residue in the tank is 
cleared and transported to designated certificated and engineered landfills by the local 
sanitation department personnel. If needed, polyacrylamide flocculent will be used to facilitate 
particle settling. All discharged construction wastewater will to be treated to meet the 
appropriate PRC standard GB/T 31962-2015prior to discharge. Discharged water will then be 
treated in the WWTP of JNMIP. 

− Only water will used during drilling. No chemicals or bentonite mud will be used 
during drilling. 

− All necessary measures will be undertaken to prevent construction materials and 
waste from entering drains and water bodies. 

− Maintenance of construction equipment and vehicles will not be allowed on sites to 
reduce wastewater generation. 

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

− All construction machinery is repaired and washed at special repairing shops. No on-
site machine repair, maintenance and washing shall be allowed so as to reduce wastewater 
generation; 

− Storage facilities for fuels, oil, and other hazardous materials are within secured 
areas on impermeable surfaces, and provided with bunds with 110% of the volume of 
materials stored and cleanup kits; 

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

− Drilling equipment will be cleaned up before drilling to prevent ground water 
pollution. 

− Drilling water will be reused as much as possible during drilling. Waste water 
generated during drilling activities will be collected and toxicity assessment will be conducted. 
Cuttings will be reused if they are non-toxic (e.g. as construction fill) or disposed of in a landfill 
facility and wastewater will be discharged to municipal sewer system. If toxicity is found, 
cutting and wastewater will be transported for treatment by a certified company. 
Construction wastewater will be directed to temporary detention and settling ponds.  Areas 
where construction equipment is being washed will be equipped with water collection basins 
and sediment traps.  After settling, supernatant will be recycled and sediment will be 
periodically excavated, and either reused if possible as fill, disposed at official spoil disposal 
sites, or disposed at official or landfills.   

− Maintenance of construction equipment and vehicles will not be allowed on site so 
as to reduce wastewater generation. 

LIEC  

Erosion and Spoil Soil erosion, spoil 
disposal  

Good practice construction erosion controls and site maintenance as set out in EHS 
Guidelines on C&D and EHS General Guidelines: 

− At construction site the potential for storm water runoff will be assessed and 
appropriate storm water drainage systems to minimize soil erosion will be implemented, 
including perimeter bunds and establishment of temporary detention and settling ponds to 
control topsoil runoff. 

− Land excavation and filling will be balanced so as minimize the requirement for fill 
transportation. 

− During earthworks the area of soil exposed to potential erosion at any one time will be 
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minimized through good project and construction management. 

− Temporary spoil storage sites (and storage containers at lane modification and 
stations construction sites) will be identified, designed, and operated to minimize impacts. Spoil 
sites will be restored at the conclusion of storage activities. 

− Spoil will be reused on-site or other project sites to the maximum extent feasible as 
fill. Excess spoil that cannot be used on-site will be transported to an approved spoil disposal 
site. 

− Spoil and aggregate piles will be covered with landscape material and/or regularly 
watered.  

− Waste construction material such as residual concrete, asphalt, etc., will be properly 
handled for reuse or disposal. 

− Construction and material handling activities will be limited or halted during periods of 
rains and high winds. 

− Pipelines will be installed and backfilled in a sequenced section-by-section approach.  
Open excavation areas during trenching activities will be minimized, and appropriate 
construction compaction techniques utilized.  

− Any planned paving or vegetating of areas will be done as soon as practical after the 
materials are removed to protect and stabilize the soil. 

− Once construction is complete disturbed surfaces will be properly sloped and 
revegetated with native trees and grass (see greening plan). 

− Based on site visit, the spoil disposal site is closed to the component site at the north 
direction.Conduct project completion audit to confirm that spoil disposal site rehabilitation 
meets required standard, hold contractor liable in case of noncompliance 

− Storage tank for slurry will be lined to prevent the ingress of any contaminated slurry 
water into the soil. 

Air Pollution Dust, vehicle 
emissions, H2S 

The following air quality management measure and construction good practice as set out in 
EHS Guidelines on C&Dand EHS General Guidelines will be implemented: 

− Water will be sprayed on active construction sites including where fugitive dust is 
being generated on a daily basis, and more frequently during windy days. 

− Transport vehicles will be limited to low speeds at construction sites. 

− Loads will be covered during truck transportation to avoid spillage or fugitive dust 
generation. Fine materials will be transported in fully contained trucks. 

− Construction site roads will be well maintained and watered and swept on an as-
needed basis. Construction site road entry points will be equipped with truck drive through 
wash ponds.  

− Transport routes and delivery schedules will be planned to avoid densely populated 
and sensitive areas, and high traffic times. 

− Store petroleum or other harmful materials in appropriate places and cover to 
minimize fugitive dust and emission. 

− Provide regular maintenance to vehicles in order to limit gaseous emissions (to be 
done off-site).  

− Temporary fencing will be erected around dusty activities. 

− Construction spoil, aggregate other construction materials will be temporary stored 
using containers, but they may the potential to generate dust. Thus, containers will be 
covered and/or watered if necessary. Powdered materials such as cement and lime will be 
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stored in sealed bags or containers. 

− Muddy or dusty materials on public roads outside the exits of works areas will be 
cleaned immediately. 

− Disturbed site will be revegetated as soon as possible after the completion of works. 

− On-site asphalting and concrete batching is prohibited. 

− Drilling sites will be fenced during drilling. Fence will be installed at site boundaries 
and dust monitoring will be implemented at Zhouyan Village to ensure compliance. 

− Dust monitoring at Zhouyan Village during construction. 

− Monitor H2S during drilling. If the concentration is too high, the well will be shut 
down. 

Noise Impacts from 
construction noise on 
sensitive resources 

To ensure construction activities meet PRC noise standards (Noise Standards for 
Construction Site Boundary, GB 12523-2011) and to protect workers, the following mitigation 
measures  and construction good practice as set out in EHS Guidelineson C&D and EHS 
General Guidelineswill be implemented: 

− Construction activities will be planned in consultation with local authorities and 
communities so that activities with the greatest potential to generate noise and vibration are 
planned during periods of the day that will result in the least disturbance. 

− Construction activities, and particularly noisy ones, are to be limited to reasonable 
hours during the day and early evening. Construction activities will be strictly prohibited during 
the nighttime (22:00 h to 07:00 h). Exceptions will only be allowed in special cases, and only 
after getting approval of the surrounding residents, local EPB and other relevant departments. 
And nearby residents should be notified of such night time activities well in advance. 

− When undertaking construction planning, simultaneous high-noise activities will be 
avoided, and high noise activities will be scheduled during the day rather than evening hours. 
Similarly, construction site will be planned to avoid multiple high noise activities or equipment 
from operating at the same location. 

− Low-noise equipment will be selected as much as possible. Equipment and 
machinery will be equipped with mufflers and will be properly maintained to minimize noise. 

− Noise PPE will be provided to workersto meet the requirements in occupational 
exposure limits for hazardous agents in work place Part 2: physical agents (GBZ 2.2-2007). 

− Transportation routes and delivery schedules will be planned during detailed design 
to avoid densely populated and sensitive areas and high traffic times. 

− Vehicles transporting construction materials or waste will slow down and not use 
their horn when passing through or nearby sensitive locations, such as residential 
communities, schools and hospitals. 

− Special attention will be paid to protect sensitive sites near the project site: high 
noise construction activities will be positioned as far away from sensitive sites as possible.  

− Drilling site will be enclosed by fence to reduce noise, if necessary 

− To minimize noise from cleaning of heating pipelines will be minimized by utilization 
of low noise valves, mufflers after the valves and sound insulation on the external walls of 
pipelines. 
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Solid Waste Inappropriate Waste 
Disposal 

The following solid waste management measure and construction good practice as set out in 
EHS Guidelines on C&D and EHS General Guidelines will be implemented: 

− Wastes will be reused or recycled to the extent possible. 
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− Littering by workers will be prohibited. 

− Excavated soil will be backfilled onsite to the extent possible. Excess spoil that 
cannot be used on-site will be transported to an approved spoil disposal site. 

− Existing domestic waste containers will be used for domestic waste collection at 
work sites. Domestic waste will be collected on a regular basis by the local sanitation 
departments and transported for recycling, reuse, or disposal at a licensed landfill, in 
accordance with relevant PRC regulations and requirements. 

− Construction waste dumpsters will be provided at all work sites. Construction waste 
will be collected on a regular basis by a licensed waste collection company and transported 
for recycling, reuse, or disposal at a licensed landfill, in accordance with relevant PRC 
regulations and requirements. 

− There should be no final waste disposal on site. Waste incineration at or near the 
site is strictly prohibited. 

− Contractors will be held responsible for proper removal and disposal of any 
significant residual materials, wastes, and contaminated soils that remain on the site after 
construction. 

− Cuttings will be reused if they are non-toxic (e.g. as construction fill) or disposed of 
in a certified and engineered landfill facility. 

companies 
(construction 
waste)  

Hazardous and Polluting 
Materials 

Inappropriate 
transportation, storage, 
use and spills 

− The following mitigation measures and construction good practice as set out in EHS 
Guidelines on C&D and EHS General Guidelines will be implemented: 

− A hazardous material handling and disposal protocol that includes spill emergency 
response will be prepared and implemented by contractors.  

− Storage facilities for fuels, oil, chemicals and other hazardous materials will be within 
secured areas on impermeable surfaces provided with dikes with a 110% volume, and at 
least 300 m from drainage structures and important water bodies. A standalone site within the 
storage facility will be designated for hazardous wastes. 

− Signs will be placed at chemicals and hazardous materials storage sites to provide 
information on type and name of chemicals and hazardous materials. 

− Suppliers of chemicals and hazardous materials must hold proper licenses andfollow 
all relevant protocols and PRC regulations and requirements. 

− A licensed company will be hired to collect, transport, and dispose of hazardous 
materials in accordance with relevant PRC regulations and requirements. 
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Socioeconomic 
Resources 

Community 
Disturbance and 
Safety 

− Transportation routes and delivery schedules will be planned during detailed design 
to avoid densely populated and sensitive areas and high traffic times. 

− Vehicles transporting construction materials or wastes will slow down and not use 
their horn when passing through or nearby sensitive locations, such as residential 
communities, schools and hospitals. 

− Signs will be placed at construction sites in clear view of the public, warning people of 
potential dangers such as moving. All sitesincluding drilling sites for geothermal deep-well will 
be made secure, discouraging access by members of the public through appropriate fencing 
whenever appropriate. 

− Emergency response system and health and safety protocols will be developed by the 
IA before construction of geothermal wells. If the concentration of H2S is high, the geothermal 
well will be shut down.   
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− Each contractor will undertake H&S risk assessment of construction works and 
implement relevant construction phase EHS plan in line with construction good practice as set 
out in EHS Guidelines on C&D, EHS General Guidelines and Occupational H&S guidelines.  

− Identify and minimize the causes of potential hazards to workers. Implement 
appropriate safety measures. 

− Provide training to workers on occupational health and safety, emergency response, 
especially with respect to using potentially dangerous equipment and storage, handling and 
disposal of hazardous waste.Induction will be conducted before construction and no worker is 
allowed on site without induction.. 

− Ensure that all equipment is maintained in a safe operating condition. 

− Provide appropriate PPE to workers. 

− Provide procedures for limiting exposure to high noise or heat working environments 
in compliance with PRC occupational exposure limits for hazardous agents in work place Part 
2: physical agents (GBZ 2.2-2007). 

− Ensure regular safety meetings with staff. 

− H2S monitoring and warning systems will be installed. If the H2S level is over 5 ppm, 
the well will be sealed and shut down. 

− Electrical safety risks especially related to existing power transmission line and 
drilling activities will be assessed and safety protocols will be developed following EHS 
Guidelines for Geothermal Power Generation and EHS Guidelines for Thermal Power Plants. 
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Contractor construction 
budget 

Physical Cultural 
Resources 

As yet unknown PCRs 
may be damaged if 
proper precautions are 
not taken. 

A construction phase chance find procedure will be established and activated if any chance 
finds of PCRs are encountered: 

− construction activities will be immediately suspended if any PCRs are encountered; 

− destroying, damaging, defacing, or concealing PCRs will be strictly prohibited in 
accordance with PRC regulations; 

− local Cultural Heritage Bureau will be promptly informed and consulted; and,  

− construction activities will resume only after thorough investigation and with the 
permission of the local Cultural Heritage Bureau. 

− In case of any PCR is found, ADB SPS 2009 requirements as well as PRC laws and 
regulations will be followed. 
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C.  Operation Phase 

 

       

Air Pollution Combustion Emissions − Bag filters will be installed at the top of ash and slag warehouse for dust removal. 

− Low NOx burner, desulfurization system, denitration system and dust removal 
system will be installed to treat the exhaust gas before final emission. 

− CEMS system will be installed at the stack to monitor the exhaust gas  

−  If emissions monitoring indicates exceedances of relevant standards, additional 
denitrification and/or particulate control emissions devices will be added in consultation with 
the Jinan EPB and the ADB. 

− Ambient monitoring will be undertaken at nearby receptors. 
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− Use of 0.5% orless sulfur fuel EPB 

Biomass Briquettes  − Keep records of biomass sources to confirm that they are made from wheat straw, 
corn straw, cotton straw and wastebarks and branches from bushes and trees for city 
greening and orchard gardens. The supplies shall provide certificate that no biomass is 
sourced from forest.  

IA EA  IA operation budget  Implementation Implementation 

Offsets  − LIEC will support the IA in monitoring the number of coal boilers and household 
stoves that have been replaced  and include the information in the environmental monitoring 
reports 

IA with the 
support of LIEC 

EA IA operation budget  Implementation Implementation 

Wastewater Discharge of 
Production and 
Domestic Wastewater 

− Wastewater from pre-treatment process and concentrated water from chemical 
water treatment workshop and boiler blow down will be discharged to the municipal sewerage 
system. 

− No metal (chromium or zinc) permitted to use as scaling and corrosion additive. 

− Because drainage from circulation system is clean, part of the drainage will be 
recycled for dust control in workshops and the rest will be discharged to the municipal 
sewerage system. 

− Because wastewater generated by equipment and pump contains oil, wastewater 
will be treated in oil separator and will be discharged to the municipal sewerage system. 

− Wastewater from desulfurization system will be pre-treated by aerated oxidation, 
then alkali will be used to adjust pH of wastewater to make the metal precipitate. After the pH 
adjustment, organic sulfur and flocculant agent will be added to make magnesium sulfite 
precipitate. Treated wastewater will be discharged to the municipal sewerage system. 

− Because of the high operation temperature of denitration system, no wastewater but 
steam will be discharged by denitration system. 

− Domestic wastewater will be produced from worker sanitation facilities. Domestic 
wastewater will be treated in digestion tank and will be discharged to the municipal sewerage 
system. 

− For deep well geothermal wells, extracted water and recharged water are in a closed 
system which mean no wastewater water will be generated during operation. Because there 
is a filter process installed in the closed system for groundwater filter, wastewater will be 
generated during operation will be from filter back wash and will be discharged to the 
municipal sewerage system.   

− An emergency water tank will be prepared for temporary storage of geothermal 
groundwater in case the injection well is blocked or leak happens due to flocculation or 
corrosion. 

IA EA 
suppo
rted 
by 
LIEC, 
EPB 

IA operation budget  Implementation Implementation 

Solid Waste Collection and Disposal − Domestic waste bins will be provided and domestic waste will be routinely collected 
by the local sanitation department for recycling, if possible, or final disposal at an approved 
waste disposal site, which will meet national and IFC/EBRD workers accommodation 
requirements. 

− No permanent on-site solid waste disposal will be permitted at project site. 

− No burning of wastes will be permitted at project site. 

− Ash and slag will be sold for utilization and recycling. 

− Oily waste will be collected, transported and treated by a certificated 3rd hazardous 
waste treatment company. 
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Chemical and Hazardous 
Materials 

Inappropriate 
Management 

- A register of all activities that involve the handling of potentially hazardous 
substances will be developed, including protocols for the storage, handling and spill 
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response. This will include all fuels, oils, grease, lubricants, and other chemicals. 

- All chemicals, toxic, hazardous, and harmful materials will be transported in spill 
proof tanks with filling hoses and nozzles in working order,  

- All chemicals, toxic, hazardous, and harmful materials will be stored in secure areas 
with impermeable surfaces and protective dikes such that spillage or leakage will be contained 
from affecting soil, surface water or groundwater systems. The area should be 110% volume 
of storage capacity. Their usage will be strictly monitored and recorded. Some chemicals will 
be stored off-site, such as water quality analysis chemicals which will be stored at an 
independent laboratory. 

- Material safety data sheets (MSDSs) will be posted for all hazardous materials.  

- Oil absorbents will be readily accessible in marked containers. 

- Good housekeeping procedures will be established to avoid the risk of spills. 

- Spills will be dealt with immediately, and personnel will be trained and tasked with 
this responsibility. 

- Workers will be properly trained before handling hazardous wastes and have the 
requisite PPE. 

- Hazardous waste will be temporarily stored in closed containers away from direct 
sunlight, wind, water and rain in secure designated areas with impermeable surfaces and 
protective dikes such that spillage or leakage will be contained. 

- Hazardous wastes including waste urea, oily waste, waste chemicals and waste ion 
exchange resin will be collected and disposed by licensed contractors on an as needed basis. 

- Engineering and administrative control measures will be implemented to avoid or 
minimize the release of hazardous substances into the work environment keeping the level of 
exposure below internationally established or recognized limits. 

- Keep the number of employees exposed, or likely to become exposed, to a minimum 
to hazardous substances.  

- Communicating chemical hazards to workers through labeling and marking 
according to national and internationally recognized requirements and standards, including 
the International Chemical Safety Cards (ICSC), Materials Safety Data Sheets (MSDS), or 
equivalent. Any means of written communication should be in an easily understood language 
and be readily available to exposed workers and first-aid personnel.  

- Training workers in the use of the available information (such as MSDSs), safe work 
practices, and appropriate use of PPE. 

by 
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Noise Impact on Sensitive 
Receptors 

− Low-noise equipment will be used as far as possible, and noise reduction measures 
such as noise elimination, shock absorption, insulated enclosures and sound dampening 
materials on exterior walls will be implemented.  

− All equipment will be properly maintained in order to minimize noise.  

− Appropriate noise PPE will be provided to the workers who are likely to be exposed 
to high noise level environmentsto meet the requirements in occupational exposure limits for 
hazardous agents in work place Part 2: physical agents (GBZ 2.2-2007), EHS General 
Guidelines and EHS Guidelines on Occupational H&S. 

− Layout for project site will be reasonable planned to reduce noise. 

− Noise level at night at Domitory should be met to allow rest and all workers 
accommodation provided by the component should meet IFC/EBRD guidance on worker 
accommodation. 
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Occupational Health and 
Safety 

Community implemented and workers will be trained regularly on their implementation.  

− The nearby communities will be informed of the potential risks of well blowout, H2S 
exposure, seismic risk, fire and explosion of biomass CHP and potential generation of 
ammonia from urea and the emergency response plan.  

− PPE including goggles, gloves, safety shoes, will be provided to workers. Correct 
standard dust masks will be provided to workers working with biomass. Noise protection 
equipment will be provided to workers in high-noise area. Noise areas with more than 85 dBA 
shall be marked and hearing protections shall be provided to workers.Appropriate masks 
willbe provided to workers near urea area following the PRC standards. 

− Noise level inside control room should be no more than 60 dB. Control room and 
electric rooms will be mechanically ventilated by fans. 

− Storage of urea will follow the PRC General storage guideline for common chemicals 
(GB 15603-1995). 

− Daily average numbers for vehicles transporting biomass fuels are 23.5 times (load 
of one vehicle is 20 tons and working days are 300 days). Transportation route of the vehicles 
will use the existing expressway and urban roads except for exit and entrance. Vehicles 
transporting materials or wastes will slow down to 30 km/h and not use their horn when 
passing through or nearby sensitive locations, such as residential communities, schools and 
hospitals. 

− Provide training to workers on occupational health and safety, and emergency 
response. 

− Cable and pipelines will be grounded and equipped with anti-lightning devices where 
applicable. 

− Component site will be fence with restricted public access. 

− Safe traffic control measures , including road signs and flag persons to warn of 
dangerous conditions will be taken as needed. Regular maintenance of vehicles to minimize 
potential accidents caused by equipment malfunction. 

− Potential occupational electric and magnetic fields (EMF) exposure should be 
prevented/minimized through identifying potential exposure levels in the workplace, training of 
workers in the dentification of occupational EMF levels and hazards, implementing action 
plans to address potential or confirmed exposure levels that exceed reference occupational 
exposure levels developed by international organizations. Personal exposure monitoring 
equipment should be set to warn of exposure levels that are below occupational exposure 
reference levels (e.g., 50 percent).  

− Regular inspection and maintenance of pressure vessels and piping will be 
conducted. Adequate ventilation in work areas to reduce heat and humidity will be installed. 
Surfaces where workers come in close contact with hot equipment will be shielded. Warning 
sign will be placed in high temperature areas. 

− For fire and explosion hazard: use of automated combustion and safety controls; 
proper maintenance of boiler  safety controls; use of automated systems such as temperature 
gauges or carbon monoxide sensors to survey biomass storage areas to detect fires caused 
by self-ignition and to identify risk points; storing flammables away from ignition sources and 
oxidizing materials; defining and labeling fire hazard areas. 

− Managing closure of well heads including sealing well with cement, removing the 
well head, and backfilling depression around the well head, as necessary.  
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 Emergency Response A draft emergency risk and response has been established in accordance with the “National 
Environmental Emergency Plan” (24 January 2006), other relevant PRC laws, regulations and 
standards, as well as World Bank EHS Guidelines and ADB’s SPS 2009 and will include 

Plans developed 
by PMO with 
support from 
LIEC 

EA 
suppo
rted 
by 
LIEC 

LIEC budget and IA 
budget 

 Implementation Implementation 



 

 

 

64 

measures in the World Bank EHS guidelines with respect to occupational and community 
health and safety. The plan must be established and in place before the plant is operational. 

Indicative plan requirements are as follows: 

− Procedures for responding to different types of emergency situations will be 
identified in the response plan.  

− Emergency exercises will be conducted and they should include different emergency 
scenarios. 

 

Training Requirements 

− Appropriate operating and maintenance employees will be trained to ensure that 
they are knowledgeable of the requirements of emergency response plan. Training will be 
provided as follows: 

− Initial training to all employees before the gas-fired facilities are put in operation. 

− When new equipment, materials, or processes are introduced. 

− When emergency response procedures have been updated or revised. 

 

Annual Emergency Simulation 

− Simulated emergency exercises will be conducted at least annually.  

 

Receiving Notification of a Possible Emergency  

− When a supervisor receives a report of a possible emergency situation, he/she 
should obtain at minimum the following information from the reporting person: 

− Name of person reporting emergency; 

− Nature of emergency - leak, fire, interruption of service if leak, odor present, etc. 

− Details of emergency: location, amount, how long has the odor been noticed, what 
actions have been taken, etc. 

− Leaks or other emergencies require prompt investigation. 

 

Immediate On-site Action 

− The first responder will assess the nature of the report. This assessment should 
include the status of the emergency, an estimation of how the incident might progress, and an 
evaluation of the manpower, equipment, and materials needed to adequately cope with the 
situation. 

− If there is a strong odor or any measurable reading of gas detected inside a 
structure: 

− Clear the building of all occupants. 

− Eliminate potential ignition sources.  

− Localize or isolate the problem and shut off gas as needed. 

− Determine the extent of the hazardous area and establish a restricted area. 

− The responding supervisor shall determine the extent of the emergency and inform 
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the dispatcher of the condition at the site.  

− If emergency procedures are put into effect, the responding supervisor should select 
a location and establish an emergency command post.  

− The responding supervisor will assign one person to remain at the command post to 
maintain communications until the emergency is over. 

− When necessary, the command post will be coordinated with the local emergency 
responders. When local emergency responders are involved, they will be in charge of the 
incident. 

− The responding supervisor will make himself known to fire and/or police department 
officials, or other authority having jurisdiction, and will remain with them during the 
emergency. 

− All employees reporting to the scene of the emergency will report to the command 
post for identification and instructions. 

− Key personnel will be alerted, and it will be their responsibility to keep the 
emergency personnel under their supervision informed and available for emergency call out.  

− When a system failure cannot be made safely by normal procedures, emergency 
shutdown procedures should be implemented. 

− Reduce system pressure or segment a section before repair procedures are 
implemented.  

− Well trained and qualified personnel will be dispatched to monitor system pressure 
and repair work.  

 

Communication with Public Officials 

− When an emergency resulting in a hazard to the public safety occurs, the local fire 
department, police, the city medical emergency center and other relevant public officials 
should be notified. An emergency call list will be prepared and make it available at the plant 
control room. 
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APPENDIX 2 ENVIRONMENTAL MANAGEMENT READINESS ASSESSMENT 
 

Table 28: Environmental Management Readiness Assessment  

Indicator Criteria Evaluation Result 
EMP update  

 

The EMP was updated after detailed design, and approved by ADB No (The EMP was reviewed and is considered valid) 

Compliance with loan covenants  

 

The borrower complies with loan covenants related to project design and environmental management planning Yes  

Public involvement effectiveness  • Meaningful consultation completed;  
• GRM established with entry points  

Yes (underway) 

Yes  

Environmental Supervision in place  

 

• LIEC is in place 
• ES appointed by each PIU 
• PMO-ES appointed 

Yes (Sep 2019) 

Yes (Sep 2019 ) 

Yes (2019) 

Bidding documents and contracts with 
environmental safeguards  

• Bidding documents and contracts incorporating the environmental activities and safeguards listed as loan assurances 
• Bidding documents and contracts incorporating the impact mitigation and environmental management provisions of the EMP 

Yes  

Yes 

Contractor readiness  

 

• Site EMPs including Environmental, Health and Safety Management Plan (EHSMP) prepared 
• Assessment of potential disruption to utilities services conducted 

Yes  

Yes 

EMP financial support  

 

The required funds have been set aside to support the EMP implementation according to the financial plan. Yes  
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