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1. INTRODUCTION 

1.1 Background Information 

1.1.1 The World Bank (The Bank) has commissioned Chodai Co. Ltd as the lead 
environmental consultant in January 2007 with support from Atkins China Ltd. to 
provide services to support the Bank with the preparation of the environmental 
components of the Yichang to Badong (Yiba) Expressway Project in Hubei, China.  

1.1.2 As part of the contract with the Bank, preparation of a generic Environmental 
Management Plan (EMP) Implementation Manual (the Manual) is required to be 
prepared to provide general guidance on implementation of EMP for the Bank’s 
major projects in the Peoples’ Republic of China (PRC).  

1.2 Purpose of the Manual 

1.2.1 The purpose of this generic EMP Implementation Manual is to develop a 
framework EMP Manual that can be used to facilitate proper implementation, 
supervision and monitoring of major World Bank works projects through: 

(i) Identification of key environmental issues; 
(ii) Development of performance criteria and objectives in relation to 

environmental and social impacts (including expected indicators and 
standards that these would need to be measured against); 

(iii) Details of types of methods to prevent, minimize or mitigate environmental 
impacts and development of strategies or action plans to control 
environmental impacts by area sensitivity (within different types of 
environments, such as ecological areas, around stream courses, near 
residences / villages, etc.) and by work type (for example, for different 
construction methods such as tunneling, cutting slopes, site formation, etc.) 
including the pollution control measures and action plans that will be 
necessary to respond to unacceptable environmental practices); 

(iv) Framework for setting out the monitoring of the effectiveness of remedial 
measures against agreed performance criteria; 

(v) Description of the roles and responsibility for the environmental management; 
(vi) Details of the reporting requirements and auditing responsibility for meeting 

environmental performance objectives; and  
(vii) Corrective action plans to rectify unacceptable performance.  

1.2.2 This Manual focuses on key aspects that require particular focus and is in the form 
of an outline EMP (similar to what is required by the Chinese EIA process) but 
enhanced with checklists and templates to facilitate a suitable EMP that can be 
implemented on major construction projects in PRC.   

1.3 PRC Legislative Framework 

1.3.1 The environmental management and protection legislative framework in PRC 
basically includes environmental protection and specific natural resources 
protection laws; administrative regulations, national standards and technical 
guidelines; local regulations, notices, guidelines and standards; and departmental 
guidelines.  In addition, associated PRC laws may contain other elements in 
environmental protection and management, which shall be followed based on type 
of project works. 
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Environmental Team 
2.3.5 An Environmental Team (ET) will be established by the Contractor(s) or directly by 

the client.  The ET will be led by an ET Leader who shall have extensive 
environmental management, training and monitoring experience (at least 5 years 
experience) in construction projects and familiar with the PRC environmental 
legislatives requirements.  The qualification of the proposed ET Leader shall be 
approved by the client prior to commencement of project.  The ET Leader shall be 
supported by a team of qualified staff.  Both the ET Leader and ET members are 
required to work full time on-site.  Sufficient number of staff shall be included in 
the team in order to carry out the duties specified in the EMP.  The Contractor(s) 
shall ensure adequate resources are available to the ET for the implementation of 
the EMP throughout the construction and maintenance period. The Contractor(s) 
can either establish the ET and ET Leader of suitably qualified and experienced 
staff within their organisation or sub-contract to an institution experienced in 
EM&A who would provide an ET and ET Leader. 

2.3.6 The ET Leader and ET are responsible for implementation and management of 
the EMP programme.  Regular environmental monitoring works, as required by the 
PRC environmental legislation, shall be carried out by qualified laboratories and 
monitoring team.  The laboratories and the monitoring team shall be considered a 
member of the ET.  The roles and responsibilities of ET and ET Leader are: 

a. sampling, analysis and evaluation of monitoring parameters with reference to 
the EIA report and EMP recommendations and requirements;  

b. carry out environmental site surveillance to investigate and audit the 
Contractors' site practice, equipment and work methodologies with respect to 
pollution control and adequacy of environmental mitigation implemented;  

c. review the success of EM&A programme to cost-effectively confirm the 
adequacy of mitigation measures implemented  

d. monitor compliance with environmental protection, pollution prevention and 
control measures, and contractual requirements; 

e. monitor the implementation of environmental mitigation measures; 

f. audit and prepare audit reports on the environmental monitoring data and site 
environmental conditions; 

g. complaint investigation, evaluation and identification of corrective measures;  

h. advise to the Contractor(s) on environment improvement, awareness, 
proactive pollution prevention measures;  

i. follow the procedures in the EMP and recommend suitable mitigation 
measures to the Contractor(s) in the case of non-compliance / discrepancies 
identified. Carry out additional monitoring works within the specified timeframe 
instructed by the ER; and 

j. liaison with the Contractor(s), and IEC on all environmental performance 
matters, and timely submission of EM&A reports to the project proponent, IEC 
and relevant administrative authorities, if required; 

 
The Contractor(s) 

2.3.7 The duties of the Contractor(s) include but not limiting to: 

a. compliance with relevant environmental legislative requirements; 
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b. work within the scope of contractual requirements and other tender 
conditions;  

c. organise representatives of the construction team to participate in the joint 
site inspections undertaken by the ET, and undertake any corrective actions 
instructed by the client and / or IEC;  

d. provide and update information to the ET regarding works activities which 
may contribute, or be continuing to the generation of adverse environmental 
conditions;  

e. in case of non-compliances / discrepancies, carry out investigation and submit 
proposals on mitigation measures, and implement remedial measures to 
reduce environmental impact;  

f. stop construction activities which generate adverse impacts upon receiving 
instructions from the client / IEC.  Propose and carry out corrective actions 
and implement alternative construction method, if required, in order to 
minimise the environmental impacts; 

g. adhere to the procedures for carrying out complaint investigation; and  

h. take responsibility and strictly adhere to the guidelines of the EM&A 
programme and complementary protocols developed by their project staff. 

 
Engineer’s Representative / Supervision Company (ER) 

2.3.8 An ER or the Supervision Company is generally included in the Project team and 
is responsible for overseeing the construction works of the project and monitor the 
works undertaken by the Contractor(s) and the ET for ensuring compliance with 
the specification and contractual requirements.  Often the client takes on this role 
directly or it can be contracted out to another party.  The responsibilities of the ER 
include: 

a. monitor the Contractor’s compliance with contract specifications, including the 
implementation and operation of environmental mitigation measures and 
ensure their effectiveness, and other aspects of the EM&A programme;  

b. provide assistance to the ET as necessary in the implementation of the 
environmental monitoring and auditing programme;  

c. regularly monitor the performance of the ET, verifying monitoring 
methodologies and results.  In case the ER considers that the ET Leader or 
any member of the ET fails to discharge duties or fails to comply with the 
contractual requirements, instruct the Contractor(s) to replace the ET Leader 
or the member of the ET; 

d. instruct the Contractor(s) to take remedial actions within a specified 
timeframe, and carry out additional monitoring, if required, according to the 
contractual requirements and procedures in Event and Action Plan of EMP in 
the event of non-compliances or complaints; 

e. supervise the Contractor’s activities and ensure that the requirements in the 
EMP and contract specifications are fully complied with; 

f. instruct the Contractor(s) to take actions to reduce impacts and follow the 
required EMP procedures in case of non-compliance / discrepancies 
identified; 
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g. instruct the Contractor(s) to stop activities which generate adverse impacts, 
and / or when the Contractor(s) failed to implement the EMP requirements / 
remedial actions instructed by the ER / IEC; 

h. participate in the joint site inspection undertaken by the ET; and 

i. adhere to the procedures for carrying out complaint investigation. 
 

Independent Environmental Consultant (IEC) 
2.3.9 The lead IEC shall be a person who can independently and professionally 

examine records, procedures and processes.  He / she may require a small team 
to assist he / she with checking the site (i.e. the IEC team). The IEC shall have 
extensive knowledge and experience in environmental monitoring and auditing to 
provide independent, objective and professional advice on the environmental 
performance of the project (at least 5 years experience is required).  The IEC shall 
not be working in the same organization performing the EMP work, the ER team or 
consultancy for the Project in order to minimize conflict of interests. The IEC shall 
familiarize himself with the project works through review of the reports, including 
the project EMP.  In particular, the IEC is expected to perform the following duties: 

a. review and audit in an independent, objective and professional manner in all 
aspects of the EMP; 

b. validate and confirm the accuracy of monitoring results, monitoring 
equipment, monitoring locations, monitoring procedures and locations of 
sensitive receivers; 

c. carry out random sample check and audit on monitoring data and sampling 
procedures, etc; 

d. conduct random site inspection; 

e. audit the EIA recommendations and requirement against the status of 
implementation of environmental protection measures;  

f. review the effectiveness of environmental mitigation measures and project 
environmental performance; 

g. on as needed basis, verify and certify the environmental acceptability of the 
construction methodology (both temporary and permanent works), relevant 
design plans and submissions. Where necessary, the IEC shall seek the least 
impact alternative in consultation with the designer, the Contractor(s), and  
HPCD; 

h. verify the investigation results of any non-compliance of the environmental 
quality performance and the effectiveness of corrective measures; and 

i. feedback audit results to the client and ER team according to EMP 
procedures of non-compliance in the EMP. 
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Operational Phase EMP 

2.3.10 As this Manual has been prepared with particular emphasis on implementation of 
EMP during the construction phase, details for operational phase EMP 
implementation are not provided.  However, as a general guidance, during the 
project operational phase the project proponent or the project operation 
organisation will need to form a project management team to oversee the project 
management and implementation of the required operational phase environmental 
protection measures as recommended in the EIA report.   

2.3.11 A detailed Operation EMP shall be prepared with clear definitions of duties and 
responsibilities of relevant parties, methodologies, monitoring requirements, 
procedures for implementation, reporting and auditing.  The efficiency and 
effectiveness of the Operation EMP will need to be reviewed by the management 
team on a regular basis.  

2.3.12 A generic organization structure for operational phase environmental monitoring 
and audit is provided in Annex A for reference  
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3. ENVIRONMENTAL MONITORING REQUIREMENTS 

3.1 Introduction 

3.1.1 In general, monitoring will need to be carried out at the representative sensitive 
locations recommended in the EIA report when there are construction activities on 
site.  It is essential to design the monitoring programme and monitoring frequency  
appropriately to be able to demonstrate both the overall performance of the project 
works as well as the short-term impact due to peak construction activities.  
Adverse environmental impacts due to peak project activities can then be easily 
identified and the Contractor(s) can take prompt remedial actions.   

3.1.2 A framework of EM&A requirements and performance criteria and objectives for 
general construction projects have been developed in this Manual. In order to 
ensure the likely environmental impacts during construction and operational 
phases of the projects can be minimised to acceptable levels with the 
implementation of environmental mitigation measures, the project proponent shall 
ensure mitigation measures recommended in the project EIA report are included 
in the project-specific EMP. Project-specific monitoring and audit requirements 
shall also be established for the project. 

3.2 Impact Monitoring 
Environmental Measurements 

3.2.1 Impact monitoring during project construction period consists of routine 
measurements on environmental quality parameters at the designated monitoring 
locations and the regular site inspections. During the peak construction period, the 
ET should also carry out additional measurements using hand-held equipment in 
order to monitor short-term impact.  Should non-compliance with environmental 
quality performance criteria be identified, ad hoc monitoring should be carried out. 

 
Site Inspections 

3.2.2 The ET should closely monitor the construction activities  through site inspections 
and the ET should carry out daily site walks and visual inspections to identify 
areas of potential environmental problems and advise the Contractor(s) to take 
immediately remedial / preventive actions.  The area of inspection should cover 
both the construction areas and the environment outside the site area that could 
be affected, directly or indirectly, by the site activities. 

3.2.3 Regular joint environmental site inspections (e.g. weekly) should be organised by 
the ET with participation from the Contractor’s construction team supervisors and 
the ER. 

3.2.4 The ET Leader should keep a log-book of each and every circumstance or change 
of circumstances which may affect the environmental impact assessment and 
each and every non-compliance with the recommendations of the EIA or the 
project contract.  The log-book should be kept readily available for inspection by 
all persons assisting in supervision of the implementation of the recommendations 
of the EIA and contract.  The Consultant should verify the log-book as part of his 
environmental audit.  Templates of the Environmental Log-book are provided in 
Annex D. 

3.2.5 The ET Leader should make reference to the following information / 
documentations in conducting the inspection: 
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• The Contractor’s environmental performance, EM&A program, waste reduction, 
hazardous waste management and implementation of the required mitigation 
measures; 

• Good practices and general environmental mitigation measures provided in 
Appendix B of this Manual; 

• Compliance with the EMP requirements, contractual specifications and PRC 
legislation; 

• Protection to the sensitive locations and control mechanism of the restricted 
areas; 

• The Contractor’s construction methodologies and condition of construction 
plant; 

• Individual works methodology proposals (which should include proposal on 
associated pollution control measures; 

• Works progress and program; 

• The adequacy and efficiency of the Contractor’s pollution control measures / 
treatment facilities for minimizing environmental impacts,  

• Landscaping and soil erosion controls; 

• Location, management and pollution control at the waste / material storage 
areas, borrower pits and access roads; and 

• Previous site inspection findings and results. 

3.2.6 The Contractor(s) should update the ET Leader with all relevant information of the 
construction contract for the ET Leader to carry out the site inspections.  The 
inspection results and its associated recommendations on improvements to the 
environmental protection and pollution control works should be timely submitted to 
the ER and the Contractor(s) for reference and for taking immediate action. 

3.2.7 A template of Environmental Site Inspection Report Sheet is attached in Annex G, 
which should be completed by the ET after each inspection. The ET shall make 
reference to good practices and environmental mitigation measures in Annex B of 
this Manual when completing the inspection report. In the event of non-compliance 
/ discrepancy and / or exceedance of the environmental quality criteria, corrective 
actions required for the Contractor(s) should be documented.  A template of 
Corrective and Preventive Action Request Form and / or the Notification of 
Environmental Quality Limit Exceedance Form is provided in Annex F. The 
Contractor(s) should follow the procedures and time-frame as stipulated in the 
environmental site inspection, deficiency and action reporting system formulated 
by the ET Leader to report on any remedial measures subsequent to the site 
inspections. 

3.2.8 A meeting should be organised after the weekly inspection at which time the 
Contractor(s) should report the progress of implementation of remedial actions 
identified during the previous inspections.  Findings identified during the current 
inspection and the required improvements / remedial actions will be discussed.  
Minutes of meeting should be prepared by the ET and distributed to all 
participants. The Contractor(s) should be required to implement the required 
measures within an agreed time. 
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3.3 Operational Phase Monitoring 

3.3.1 Operational phase monitoring may be required according to the type of project.  
Continuous monitoring during the operational phase can demonstrate the actual 
operation performance of the project and to provide necessary information on the 
need and implementation timeframe of the recommended long-term environmental 
mitigation measures in the EIA report.  Details of the monitoring and required 
monitoring parameters will be subject to the recommendations provided in the EIA 
report and the legislative requirements. The monitoring requirements and 
programme will need to be included in the Operation EMP. 

3.4 Monitoring Equipment and Records  

3.4.1 The equipment and test methods to be adopted for the monitoring works should 
comply with the requirements stipulated in the relevant environmental quality 
standards. The monitoring equipment shall be calibrated regularly and calibration 
of equipment is required prior to the in-site measurement.  All the calibration 
records shall be properly documented by the ET for future reference and audit by 
the concerned parties such as the ER and IEC.  

3.4.2 Should laboratory analysis be required, the measurement / analysis shall be 
carried out by an accredited laboratory.  Test methods and equipment shall 
comply with the national requirements and the technical specifications detailed in 
the relevant environmental quality standards.  

3.4.3 All the monitoring results shall be properly documented by the ET for future 
reference and audit by the concerned parties such as the ER and IEC.  Field 
measurement record forms are provided in Annex E.  ET shall keep copies of all 
site records, reports, approvals, statutory documents, certificates, licenses or 
permits in relation to environmental matters for recording purposes. 

3.4.4 Any changes to the monitoring equipment and monitoring methodology shall be 
approved by the ER and verified by the IEC, if required, in advance. Prior approval 
from the Environmental Protection Bureau (EPB) shall also be obtained, if 
required. Records shall be kept on site where possible for each project activity for 
easy access during site audits or enquiries. Table 3.1 sets out the records that 
shall be maintained by the ET in each respective activity site office. 
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Table 3.1 Typical Environmental Records to be Maintained 

Category Record 

General Environmental training records (e.g. attendance records for 
environmental awareness training, topics covered) 

Environmental permits / licences 

Site diary and site inspection records 

Environmental log-book, complaint log-book and environmental 
quality limits exceedances notification forms; 

Construction programme 

Equipment maintenance / repair records 

Correspondence with concerned parties and other parties in relation 
to environmental matters 

Meeting minutes 

Noise Control Updated list of Powered Mechanical Equipment currently on-site 

Details of examination periods if any local schools may be affected 

Water Pollution 
Control 

Plans of construction site drainage 

Records of quantities of collected spent bentonite slurries and/or 
drilling muds for reuse, reconditioning and disposal 

Records of maintenance and cleaning schedules for sediment and 
oil/grease traps 

Records of toilet sewage disposal (where connection to existing foul 
sewer main is not undertaken) 

Waste 
Management 

Copies of relevant valid licences as provided by the employed waste 
hauliers and waste collectors 

Records of quantities of reused and recycled waste 

Records of quantities of inert waste transferred to other Project 
activity sites for fill purposes (if any) 

Waste disposal records 

Land 
Contamination 

Preliminary analysis results of materials suspected to be 
contaminated (if any) 

Ecological 
Resources 

Records of sensitive ecological resources locations and associated 
protection plan 

Dangerous 
Goods (DG) 
Storage 

Drawings of DG stores 

Log of DG inventories and consumption  

Chemical 
Storage 

Drawings of chemical storage facilities 

Material Safety Data Sheets for all chemicals used and stored 

Log of chemical inventories and consumption 

Environmental 
Emergency 

Emergency incident reports 

Corrective and 
Preventive Action 

Corrective and Preventive Action Request records 

Corrective and Preventive Action Request forms 
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4. ENVIRONMENTAL MANAGEMENT AND AUDIT 

4.1 Management of Key Environmental Issues 

4.1.1 Environmental management and audit acts as a key part for construction and 
operation of the project. Information such as environmentally sensitive locations, 
specific activities / areas which may potentially generate impacts, relevant control 
mechanisms and mitigation measures as identified in the EIA process shall be 
included in the project EMP.  Comprehensive maps shall be prepared to indicate 
these locations and the relevant mitigation requires during different phases of the 
project. 

4.1.2 The Contractor(s) shall be responsible for the design and implementation of these 
measures and the ET shall be responsible for monitoring their implementation and 
effectiveness under the supervision from the ER and the IEC. 

Environmental Implementation Checklist 
4.1.3 This Manual provides a comprehensive checklist which provides guidance on 

major aspects, required mitigation / control measures and their implementation 
schedule.  The comprehensive checklist is provided in Annex B for reference. The 
Project Proponent and the project implementing agent should then prepare a 
project-specific checklist covering different stages of the project based on the 
nature of the project and findings of the EIA. During the construction and 
operation, the Contractor(s)’ performance will be checked against the project-
specific-checklist as part of the environmental performance evaluation procedures 
which is detailed below.  

Environmental Performance Evaluation 
4.1.4 Management process and close monitoring of identified issues is equally 

important for construction projects. Without a proper management and 
performance evaluation mechanism in place, the implementation of the identified 
issues and control measures cannot be fully monitored.  It is a common practice in 
PRC to adopt environmental quality standard as the limit level during the 
construction phase monitoring.  However, the effectiveness of this approach will 
be limited due to small amount of monitoring events usually required by the PRC 
practice and the lacking of mechanism to respond to non-compliance.  

4.1.5 An environmental quality performance evaluation and reporting mechanism for 
each environmental aspect has been developed and is presented in the following 
Sections. With this approach, the Contractor(s), ER and IEC of the project can 
closely monitor the performance and actual impacts arisen due to the construction 
activities. The mechanism comprises of environmental quality performance criteria 
in terms of Action Level and Limit Level for different environmental aspects and 
the required actions of each party once non-compliance or discrepancy with the 
performance criteria is identified.  

4.2 Air Quality 
 Key Environmental Aspects 
4.2.1 The nature and extent of construction activities and the prevailing weather can 

cause adverse impacts on air quality.  Typical sources of air pollution generated 
during construction phase are: 

• Fugitive dust emissions due to exposure of slope surface, uncovered 
stockpiling area, earth moving and excavation activities;  

• Dust emission due to blasting;  
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• Wind blow during transportation of material by vehicles and when transporting 
on unpaved access roads;  

• Gases emissions from batching plant;  

• Gases emissions during payment of road surface by asphalt plant; and 

• Air pollutant emissions from exhaust of construction plant and vehicles. 

4.2.2 Typical air pollution problems during the operational phase of road project are: 

• Exhaust from vehicles (e.g. CO, NOx) that may deteriorate air quality in tunnel 
and at nearby sensitive receiver locations; and 

• Gases emissions during road maintenance and re-surfacing of road surface 
(e.g. asphalt plant). 

Management of Environmental Aspects 
4.2.3 The above air quality issues can be managed and controlled by means of: 

• Detailed design on slope works and earth moving / excavation so as to 
minimize exposure of soil surface both in terms of area and duration.  
Temporary soil erosion control and slope protection works should be carried 
out in sequence to the construction; 

• The necessity of blasting and alternative construction methods that generate 
less dust emissions should be considered in design. The extent of blasting 
activity should be minimized if possible; 

• Transportation of materials by vehicles and construction of access roads 
should be properly designed.  For example, the access road can be 
constructed and paved by concrete or laid with small graded rocks prior to 
major earth works which may require transportation of substantial amount of 
materials on-site and off-site; 

• Regarding gaseous emission from batching plant, computer modeling on 
stationary sources (e.g. FDM, ISCST3) should be carried out to predict the 
extent of air pollution at the air sensitive receiver locations. Alternatively, 
comparison with similar project on the extent of air pollution can be adopted if 
there is insufficient data for modeling. Gaseous emission from batching plant 
can be managed by locating the plant as far as possible and at down wind 
location from the sensitive receivers.  The design of the batching plant should 
be specified to include efficient dust emission control measures (e.g. 
enclosing the de-bagging and material mixing process, dust filtration 
equipment, etc); 

• Similar to the batching plant, gaseous emissions from asphalt plant can be 
modeled and managed by providing better specification for the asphalt plant 
and locating the plant away from sensitive locations; 

• Specifications of construction plant should be provided in contract.  
Construction plant / vehicles that generate serious air pollution and those 
which are poorly maintained should not be allowed.  The terms and conditions 
for maintenance of construction plant by the Contractor(s) should be included 
in the contract and enforced by site staff.  Similar requirements should be 
adopted for construction plant and vehicles that are used fro maintenance 
works during the operational phase; and 

• The extent of air pollution from exhaust of vehicles, particularly within tunnel 
sections quantified and at air sensitive receiver locations near the tunnel 
portals, should be quantified during the design stage.  Adequate ventilation 
system and other measures to control concentration of air pollutants within 
tunnels should be designed. 
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Typical Mitigation Measures 

4.2.4 Adopting appropriate mitigation measures such as those provided below can 
further control remaining air quality impacts due to the above issues: 

• Covering all the stockpiled materials and slope surface by impervious 
sheeting.  Spraying water regularly on exposed surface and on access road 
within the construction site can effectively reduce dust emission; 

• Minimizing areas exposed by carrying out construction activities of different 
segments during different time period;  

• The loading of dusty materials carried by vehicles leaving a construction site 
should be managed by covering the load entirely by clean impervious 
sheeting to ensure that fugitive dust is not generated.  Overflow of material 
should be avoided and speed limits on access road should be restricted. 

• Prior to blasting event, water should be sprayed on the surface of the blast 
area to increase its moisture content, wire mesh, gunny sacks and sandbags 
should be used on top of the blast area at each shot to prevent flying rock and 
dust. Blasting should not be carried out under adverse weather conditions. 

• Road surfacing / re-surfacing and the use of asphalt plant can be arranged to 
be carried out during the non-sensitive time periods in order to minimize 
impacts to the air sensitive receivers; and 

• All construction plant and vehicles should be well maintained.  Any damaged 
parts should be repaired in a timely manner. 

Typical Monitoring and Parameters 
4.2.5 In order to ensure all air quality impacts are properly managed and controlled, and 

to evaluate the effectiveness of the implemented air quality mitigation measures, 
monitoring on air quality parameters should be carried out.  The exact parameters, 
monitoring technique and frequency, should refer to the project EIA and the local 
environmental legislative requirements. Air quality monitoring requirements should 
be identified in the project specific EIA.  Typical air quality monitoring and 
parameters are tabulated in Table 4.1 below: 

Table 4.1 Typical Air Quality Monitoring Requirement 
Timing Parameter Location and Frequency 
During 
construction 

Total 
Suspended 
Particulates 
(TSP) 

 SO2 
 NOx 

At the nearest air quality sensitive locations or the 
worse affected sensitive locations identified in the 
EIA.  
 
Monitoring frequency should cover the whole 
construction period for both the short-term and 
long-term air quality impact due to construction 
activities.  

During 
operation 

TSP 

 SO2 
 NOx 
 CO 

At the selected air quality sensitive locations 
agreed with the local government authority. 
 
Regular monitoring during the operational phase. 
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Environmental Quality Performance Evaluation 
4.2.6 Environmental quality performance criteria in terms of Action Level (AL) and Limit 

Level (LL) should be established for air quality at sensitive receivers as identified 
in the project specific EIA.  Performance criteria can be established for the results 
of the regular site walks carried out by the ET, weekly inspections carried out 
jointly by the ET, Contractor(s) and ER, and results of routine air quality 
measurements.  Table 4.2 below shows some standard action and limit levels for 
air quality. 

Table 4.2 Typical Action / Limit Levels for Air Quality 

Event Action Level Limit Level 
Environmental 
site walks / 
inspections 

- One environmental observation / 
non-compliance or discrepancy 
relating to air quality issue; OR 

- Receipt of one documented 
complaint. 

- Repeated / continuous 
environmental discrepancy / non-
compliance or observation relating to 
air quality issue for two consecutive 
events; OR 

- Receipt of notification of summon or 
prosecution. 

Environmental 
monitoring by 
measurements 

- Close to or at the PRC criteria level Breach of the relevant PRC air quality 
standard. 

  
 Event and Action Plan for Air Quality 
4.2.7 Immediately after each site walk / inspection or environmental measurement, the 

ET shall compare the results with the air quality performance criteria.  In case of 
non-compliance with the AL / LL, the event and action procedures stated in Table 
4.3 shall be carried out and additional monitoring (i.e. ad hoc monitoring) may be 
required.  Relevant parties shall be notified through forms such as that shown in 
Annex F.  Communication between relevant parties to identify the cause of non-
compliance and the required associated remedial actions should also be carried 
out accordingly.  
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Table 4.3 Typical Event / Action Plan for Air Quality 
ACTION 

EVENT 
ET IEC ER CONTRACTOR 

Breach of 
the Action 
Level (AL) 

1. Identify source, 
investigate the 
causes of 
exceedance / non-
compliance and 
propose remedial 
measures 

2. Inform IEC and ER 
by notification; 

3. Repeat inspection to 
confirm 
implementation of 
remedial action; 

4. Carry out 
measurement to 
confirm compliance; 

5. Review the 
effectiveness of 
Contractor’s remedial 
action. 

1. Check monitoring 
data submitted by 
ET; 

2. Check Contractor’s 
working method; 

3. Advise ET on the 
required remedial 
actions, if required; 

4. Audit the 
effectiveness of 
remedial actions. 

1. Review monitoring 
data submitted by 
ET; 

2. Notify Contractor(s) 
to take action within 
a specified time 
frame; 

3. Supervise the 
implementation of 
remedial actions 
carried out by 
Contractor(s); 

4. Instruct 
Contractor(s)  to 
take further actions 
to remedy 
remaining impact. 

1. Propose and rectify 
any unacceptable 
practice; 

2. Amend working 
methods if 
appropriate; 

3. Timely 
implementation of 
remedial actions 
recommended by 
ET; 

4. Notify ET, ER and 
IEC upon 
completion of 
remedial action. 

Breach of 
the Limit 
Level (LL) 

1. Notify IEC, ER and 
Contractor(s); 

2. Identify source, 
investigate the 
causes of 
exceedance / non-
compliance and 
propose remedial 
measures; 

3. Repeat 
measurement to 
confirm findings; 

4. Increase monitoring 
frequency to daily 
until cease of 
exceedance; 

5. Carry out analysis of 
Contractor’s working 
procedures to 
determine possible 
mitigation to be 
implemented; 

6. Arrange meeting 
with ER and 
Contractor(s)  to 
discuss the 
remedial actions to 
be taken; 

7. Carry out additional 
inspections to 
assess 
effectiveness of 
Contractor’s 
remedial actions 
and keep IEC and 
ER informed of the 
results. 

1. Discuss amongst 
ER, ET, and 
Contractor(s) on the 
potential remedial 
actions; 

2. Attend the meeting 
with the ER, ET and 
Contractor(s), if 
appropriate; 

3. Review Contractor’s 
remedial actions 
whenever necessary 
to assure their 
effectiveness and 
advise the ER 
accordingly; 

4. Audit the 
implementation of 
remedial measures. 

1. Confirm receipt of 
notification of failure 
in writing; 

2. Notify Contractor(s) 
to take immediate 
action; 

3. In consolidation with 
the IEC, agree with 
the Contractor(s) on 
the remedial 
measures to be 
implemented; 

4. Ensure remedial 
measures properly 
implemented; 

5. If exceedance / non-
compliance 
continues, consider 
what portion of the 
work is responsible 
and instruct the 
Contractor(s)  to stop 
that portion of work 
until the exceedance 
is abated; 

6. Activate a ‘Penalty 
and Rewarding’ 
process if 
appropriate; 

7. Inform EPB if 
appropriate. 

1. Take immediate 
action to avoid 
further exceedance / 
non-compliance; 

2. Submit proposals for 
remedial actions to 
ER and IEC within 3 
working days of 
notification; 

3. Implement the 
agreed proposals; 

4. Resubmit proposals 
if problem still not 
under control; 

5. Stop the relevant 
portion of works as 
determined by the 
ER until the 
exceedance is 
abated; 

6. Submit written report 
to the ER and IEC 
providing reasons of 
exceedance / non-
compliance, actions 
taken, and proposal 
to prevent it from 
happening again in 
the future. 
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4.3 Noise and Vibration 
Key Environmental Aspects 

4.3.1 A wide range of construction plant may be required for project construction works 
(e.g. concrete mixers, backhoes, bulldozers, cranes, lorries, air compressors, 
batching plant and generators).  Noise problem may be generated from the 
following activities: 

• Operation of construction plant during construction (air compressor, powered 
mechanical equipment, etc);  

• Vehicles transporting materials within construction site and beyond the 
construction boundary; 

• Piling activities during construction of foundations / piers; 

• Ventilation systems during tunnel construction; and 

• Noise due to blasting and vibration during tunnel construction; 

4.3.2 During the operational phase, noise may be generated as a result of the following: 

• Traffic noise from road and horning of vehicles; 

• Noise from service areas and car parking areas; and 

• Construction plant used during road maintenance. 

Management of Environmental Aspects 
4.3.3 The above issues can be managed by the following: 

• Noise modeling / prediction on noise level from the proposed type and 
number of construction plant can be carried out.  Elevated noise levels at 
Noise Sensitive Receiver (NSR) locations can then be managed by adopting 
quiet equipment and limiting the number of equipment to be used at the same 
time;  

• Transportation of materials leaving construction site should be arranged to 
carry out during the non-peak hours in order to minimize traffic noise due to 
the increase in traffic volume; 

• The levels of noise at NSRs due to the piling activities should be modeled and 
predicted.  Quiet construction method should be adopted if elevated noise 
levels are identified. Percussive piling method should be avoided should there 
be NSRs located in close proximity to the piling locations; 

• Noise due to operation of ventilation fans at tunnel portals during the tunnel 
construction should be predicted and design for the location and type of 
ventilation system should be provided in order to design out potential noise 
impact; 

• Potential impact of vibration due to construction of tunnel can be reduced by 
adopting construction method which generates less vibration.  Impact of 
blasting should be assessed and fully considered during the design;  

• Traffic noise at NSRs during operation of the road project should be predicted 
and the results should be used for designing the project and for selecting the 
route of road alignment.  Traffic noise of different alignment options should be 
compared and requirements on traffic noise mitigation measures for both 
short- and long-term should be provided in the design; 

• During the design, service areas and car parking areas of the project should 
be sited away from NSRs. Quiet equipment should be specified in order to 
reduce noise impact during operation; 
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• Road maintenance during operational phase should be managed so that 
maintenance is carried out during non-peak hours in order to minimize 
potential impact to the road traffic.  Maintenance during restricted time periods 
(e.g. holidays, nighttime) should be avoided or noise mitigation measures will 
need to be adopted. 

Typical Mitigation Measures 
4.3.4 Typical noise mitigation measures include: 

• Application of properly designed silencers, mufflers, acoustically dampened 
panels and acoustic sheds or shields, etc. for construction plant; 

• Use of electric-powered equipment where applicable instead of diesel-
powered or pneumatic-powered equipment; 

• Plant known to emit noise strongly in one direction, shall, where possible, be 
orientated to direct noise away from the NSRs; 

• Machines and plant that may be in intermittent use shall be shut down 
between work periods or shall be throttled down to a minimum; 

• Mobile plant shall be sited as far away from Noise Sensitive Receivers 
(NSRs) as possible; 

• Material stockpiles and other structures shall be effectively utilised, where 
practicable, to screen noise from on-site construction activities; 

• Temporarily noise barriers should be erected to screen noisy part of 
construction plant and the piling rigs from the NSRs location; 

• Before blasting is carried out, a detailed survey at the nearby areas / villages 
and evaluate the degree of impacts due to the blasting activity (e.g. possible 
damage to structures / utilities due to vibration; affected wild animals; affected 
local residents). No blasting shall be allowed during nighttime unless prior 
approval from the government authority and the ER is obtained. 

• Vehicle propelled by an internal combustion engine shall be fitted with a 
silencer, expansion chamber. 

Typical Monitoring and Parameters 
4.3.5 Typical noise monitoring and parameters are provided in Table 4.4 below.  

However, the exact type, frequency and parameters of monitoring shall refer to the 
project EIA and the local legislative requirements: 

Table 4.4 Typical Noise Monitoring Requirement 
Timing Parameter Location and Frequency 
During 
construction 

LAeq, LAmax, LA90, 
LA10 

At the nearest NSR locations or the worse 
affected sensitive locations identified in the 
EIA.  
 
Measurement duration according to the local 
legislative requirement.  
 
Monitoring frequency should cover the whole 
construction period for both the short-term 
and long-term air quality impact due to 
construction activities.  

During 
operation 

LAeq, LAmax, LA90, 
LA10 

At the selected NSR locations agreed with 
the local government authority. 
 
Regular monitoring during the operational 
phase. 
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4.3.6 The Contractor(s) shall submit to the ER for his approval details of all powered 
mechanical equipment including methods of use and construction operations 
together with proposed measures for limiting noise therefrom.  Ad hoc monitoring, 
this shall be undertaken in cases where, in the opinion of the ER, activities have 
the potential to cause noise nuisance such as works near to village areas or non-
compliance identified. 

4.3.7 In addition, vibration may also be generated due to construction activities, 
particularly during construction of tunnel and blasting exercise.  PRC standard 
GB10070-88 ‘Standard of Vibration in Urban Area’ has specified limits of vibration 
level at the sensitive locations. 

Environmental Quality Performance Evaluation 
4.3.8 Environmental quality performance criteria in terms of Action Level (AL) and Limit 

Level (LL) has been established for noise and vibration.  Performance criteria 
should be established based on the results of the regular site walks carried out by 
the ET, weekly inspections carried out jointly by the ET, Contractor(s) and ER, and 
results of routine noise measurements.  Table 4.5 below shows typical action and 
limit levels for noise and vibration.  

Table 4.5 Typical Action / Limit Levels for Noise and Vibration 

Event Action Level Limit Level 
Environmental 
site walks / 
inspections 

- One environmental observation / 
non-compliance or discrepancy 
relating to noise issue; OR 

- Receipt of one documented 
complaint. 

- Repeated / continuous 
environmental discrepancy / non-
compliance or observation relating to 
noise issue for two consecutive 
events; OR 

- Receipt of notification of summon or 
prosecution. 

Environmental 
monitoring by 
measurements 

- Closed or at the relevant criteria. Breach of the relevant PRC noise 
limits. 

 
Event and Action Plan for Noise and Vibration 

4.3.9 Immediately after each site walk / inspection or environmental measurement, the 
ET should compare the results with the noise performance criteria set above.  In 
case of non-compliance with the AL / LL, event and action procedures should be 
carried out.  Typical AL / LL exceedance procedure are shown in Table 4.6 shall 
be carried out and additional monitoring (i.e. ad hoc monitoring) may be required.  
Relevant parties shall be notified and the forms in Annex F shall be completed 
with the required actions.  Communication between relevant parties  should be 
undertaken to identify the cause of non-compliance and the required associated 
remedial actions shall be carried out accordingly. 
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Table 4.6 Typical Event / Action Plan for Noise and Vibration 
ACTION 

EVENT 
ET IEC ER CONTRACTOR 

Breach of 
the Action 
Level (AL) 

1. Identify source, 
investigate the 
causes of 
exceedance / non-
compliance and 
propose remedial 
measures 

2. Inform IEC and ER 
by notification; 

3. Repeat inspection to 
confirm 
implementation of 
remedial action; 

4. Carry out 
measurement to 
confirm compliance; 

5. Review the 
effectiveness of 
Contractor’s 
remedial action. 

1. Check monitoring 
data submitted by 
ET; 

2. Check Contractor’s 
working method; 

3. Advise ET on the 
required remedial 
actions, if required; 

4. Audit the 
effectiveness of 
remedial actions. 

1. Review monitoring 
data submitted by 
ET; 

2. Notify Contractor(s) 
to take action within 
a specified time 
frame; 

3. Supervise the 
implementation of 
remedial actions 
carried out by 
Contractor(s); 

4. Instruct 
Contractor(s)  to 
take further actions 
to remedy 
remaining impact. 

1. Propose and rectify 
any unacceptable 
practice; 

2. Amend working 
methods if 
appropriate; 

3. Timely 
implementation of 
remedial actions 
recommended by 
ET; 

4. Notify ET, ER and 
IEC upon 
completion of 
remedial action. 

Breach of 
the Limit 
Level (LL) 

1. Notify IEC, ER and 
Contractor(s) by 
notification; 

2. Identify source, 
investigate the 
causes of 
exceedance / non-
compliance and 
propose remedial 
measures; 

3. Repeat 
measurement to 
confirm findings; 

4. Increase monitoring 
frequency to daily 
until cease of 
exceedance; 

5. Carry out analysis of 
Contractor’s working 
procedures to 
determine possible 
mitigation to be 
implemented; 

6. Arrange meeting 
with ER and 
Contractor(s)  to 
discuss the remedial 
actions to be taken; 

7. Carry out additional 
inspections to 
assess effectiveness 
of Contractor’s 
remedial actions and 
keep IEC and ER 
informed of the 
results. 

1. Discuss amongst 
ER, ET, and 
Contractor(s) on the 
potential remedial 
actions; 

2. Attend the meeting 
with the ER, ET and 
Contractor(s), if 
appropriate; 

3. Review Contractor’s 
remedial actions 
whenever necessary 
to assure their 
effectiveness and 
advise the ER 
accordingly; 

4. Audit the 
implementation of 
remedial measures. 

1. Confirm receipt of 
notification of failure 
in writing; 

2. Notify Contractor(s) 
to take immediate 
action; 

3. In consolidation with 
the IEC, agree with 
the Contractor(s)  
on the remedial 
measures to be 
implemented; 

4. Ensure remedial 
measures properly 
implemented; 

5. If exceedance / 
non-compliance 
continues, consider 
what portion of the 
work is responsible 
and instruct the 
Contractor(s)  to 
stop that portion of 
work until the 
exceedance is 
abated; 

6. Proceed with the 
‘Penalty and 
Rewarding’ process 
if appropriate; 

7. Inform EPB if 
appropriate. 

1. Take immediate 
action to avoid 
further exceedance / 
non-compliance; 

2. Submit proposals for 
remedial actions to 
ER and IEC within 3 
working days of 
notification; 

3. Implement the 
agreed proposals; 

4. Resubmit proposals 
if problem still not 
under control; 

5. Stop the relevant 
portion of works as 
determined by the 
ER until the 
exceedance is 
abated; 

6. Submit written report 
to the ER and IEC 
providing reasons of 
exceedance / non-
compliance, actions 
taken, and proposal 
to prevent it from 
happening again in 
the future. 

 

4.4 Water Quality 
Key Environmental Aspects 

4.4.1 With regard to water quality and wastewater, key issues during construction 
include: 
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• Wastewater generated from construction equipment (e.g. uncontrolled release 
of bentonite from tunnel drilling machine); 

• Wastewater from bored piling locations.  Re-suspension of bottom sediment 
and muds caused by cut-trench river crossings and construction of bridge 
foundation within rivers; 

• Soil erosion / flush away from uncovered stockpiling locations, uncovered 
excavation site and unprotected slope surface during adverse weather 
conditions; 

• Uncontrolled surface water run-off carrying sediment laden discharges directly 
into natural water bodies such as streams, fish ponds, rivers and local 
irrigation channels; 

• Domestic sewage generated by construction workers. 

4.4.2 Typical water quality issues during operational phase are: 

• Wastewater generated during routine road surface cleaning and surface 
runoff from road surface during heavy rainfalls; 

• Pollution of nearby water body due to vehicle accidents leaking fuel, hydraulic 
oil, toxic materials or dangerous goods; and 

• Wastewater discharge from service areas and car parking. 

Management of Environmental Aspects 
4.4.3 During the construction stage, the Contractor(s) shall prepare a Site Drainage 

Management Plan before commencement of project works. The Plan should be 
certified by the ET and verified by the IEC as conforming to the project and EIA 
requirements, and approved by the ER. The Plan should include measures 
identified in the Typical Measures include: 

• A review of the preliminary site drainage design prepared during the detailed 
design; 

• A review of environmental sensitive locations and requirements in the EIA 
report; 

• Update the preliminary design based on the actual construction programme 
and the site specific conditions (e.g. the geographical condition, location of 
slopes and the nature of construction works); 

• Surface water runoff and construction wastewater management; 
• Detailed design including drawings, location maps, specifications of drainage 

collection channels and wastewater treatment facilities; 
• Proposed discharge locations and treatment standards; and 
• A detailed implementation programme of the proposed drainage system. 

4.4.4 The following can also be used for management of water and wastewater: 

• During the design stage, wastewater treatment method should be designed 
for the proposed construction activities. Construction programme should 
consider potential impacts that may occur during the rainy season.  
Wastewater shall be treated, for example by sedimentation, if required, before 
any discharge. Preliminary design of site drainage system should be carried 
out during the detailed design stage, which should include requirements of 
drainage control, drawings of design and locations of proposed drainage 
channels. During the construction stage, the Contractor(s) should prepare a 
Site Drainage Management Plan before commencement of project works; 

• Impact on wastewater due to piling activities (e.g. bored piling works), 
particularly when carrying out piling works within rivers or in adjacent to water 
bodies, should be assessed in the EIA.  Piling method which may generate 
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significant impact on water quality should be avoided as much as possible 
(e.g. replacing bored piling by percussive piling method when noise level is 
not a concern).  River crossing should be minimized as far as practicable.  
When cross-river construction is required, the impact on water quality due to 
the proposed works should be assessed.  Mitigation measures should then be 
incorporated into the design; 

• In order to control soil erosion, site drainage should be designed during the 
design phase with detailed methodology how each wastewater generating 
activity is collected and treated; 

• As part of the design of site drainage system, surface runoff within the 
construction site should be diverted in order to avoid flushing away soil 
material and the water is treated by device such as sediment trap before 
discharge; 

• Domestic sewage from site office and toilets should either be collected by a 
licensed waste collector or treated by on-site treatment facilities.  Discharge of 
treated wasterwater must comply with the discharge limit according to the 
legislation; 

• The design of the proposed road project will need to include measures to trap 
solid waste to prevent it from flushing into nearby water bodies.  Trapped 
waste should be arranged to be collected regularly; 

• Emergency device should be provided in the design for car accidents 
involving leakage of fuel, dangerous goods and toxic materials; and 

• Wastewater generated from the service areas and car parking areas should 
either be treated on-site by treatment facility or connect to existing / proposed 
sewers. 

Typical Mitigation Measures 
4.4.5 Mitigation measures that are generally adopted for construction projects are: 

• Wastewater treatment device such as sedimentation tank can be installed 
near each of the construction activity which may generate wastewater.  
Alternatively, sedimentation ponds can be constructed on-site to settle out 
excessive Suspended Solids (SS) before discharging into discharge outlet; 

• Retaining walls and sandbags barriers should be constructed surrounding the 
bored piling machine in order to trap bentonite and wastewater within the 
piling location.  The collected spent bentonite / wastewater should be pumped 
for treatment before discharge; 

• Prior to rainy season, all the exposed surface and slope surface should be 
properly covered or landscaping should be provided to minimize run-off of 
sediment laden.  Slope protection works should be undertaken in 
consideration of the rainy season, if applicable; 

• Ground surface at the site office should be concrete paved in order to 
minimize soil erosion.  Site access road should be either concrete paved or 
laid with small graded rock material; 

• Drainage control device such as sediment trap should be installed at each 
discharge outlet.  The sediment traps should be cleaned up regularly; and 

• Chemical toilets should be provided on site for construction workers.  
Domestic sewage collected from the site office and chemical toilets should be 
cleaned up on regularly basis.  Only licensed waste collector should be 
employed for the disposal. 

Typical Monitoring and Parameters 
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4.4.6 Typical parameters to be monitored during both construction and operational 
phase are provided in Table 4.7 below.  However, the exact type, frequency and 
parameters of monitoring shall refer to the project EIA and the local legislative 
requirements as well as local site conditions: 

Table 4.7 Typical Water Quality Monitoring Requirement 
Timing Parameter Location and Frequency 
During construction SS, turbidity, DO, pH As per legislative requirements. 

 
At the nearest streams / rivers that may be affected 
by the project as identified in the EIA.  
 
Measurement duration and methodology according 
to the local legislative requirement.  
 
Monitoring frequency should cover the whole 
construction period.  

During operation - As per legislative requirements. 
 
Environmental Quality Performance Evaluation 

4.4.7 Environmental quality performance criteria in terms of Action Level (AL) and Limit 
Level (LL) should be established for water quality.  Performance criteria can be 
established for the results of the regular visual inspections carried out by the ET, 
weekly inspections carried out jointly by the ET, Contractor(s) and ER, as well as 
the results of routine water quality monitoring.  Table 4.8 below shows some 
typical action and limit levels for water quality.  

Table 4.8 Typical Action / Limit Levels for Water Quality 

Event Action Level Limit Level 
Environmental 
site inspections 
/ visual 
inspections 

When any of the following occurs: 
- One environmental non-compliance 

or discrepancy relating to water 
quality issue;  

- Impact to aquatic environment 
(aquatic animals / plants) (e.g. dead 
fish, bad smell of water) at the 
nearby water bodies when there are 
construction works; 

- Discharge of silty water into water 
body / insufficient wastewater 
treatment facilities during the visual 
inspections; and 

- Receipt of one documented 
complaint. 

When any of the following occurs: 
- Repeated / continuous 

environmental discrepancy / non-
compliance or observation relating to 
water quality issue for two 
consecutive events; 

- Lacking of wastewater treatment 
facilities or improper design; 

- Large scale / serious affection on 
aquatic environment (aquatic 
animals / plants) (e.g. dead fish, bad 
smell of water) at the nearby water 
bodies when there are construction 
works; and 

- Receipt of notification of summon or 
prosecution. 

Environmental 
monitoring by 
measurements 

- A variety of parameters can be 
monitored depending upon the 
relevant criteria 

Breach of the relevant PRC river / 
marine water quality standards. 
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Event and Action Plan for Water Quality 
4.4.8 Immediately after each site inspection and upon receiving water quality test 

results, the ET should compare the results with the water quality performance 
criteria.  In case of non-compliance with the AL / LL, the event and action 
procedures such as those stated in Table 4.9 should be carried out and additional 
monitoring (i.e. ad hoc monitoring) may also be required.  Relevant parties should 
also be notified and typical the forms in Annex F should be completed with the 
required actions.  Communication between relevant parties to identify the cause of 
non-compliance and the required associated remedial actions should be carried 
out accordingly. 

Table 4.9 Typical Event / Action Plan for Water Quality 
ACTION 

EVENT 
ET IEC ER CONTRACTOR 

Breach of 
the Action 
Level (AL) 

1. Identify source, 
investigate the 
causes of 
exceedance / non-
compliance and 
propose remedial 
measures; 

2. Review the 
adequacy of 
wastewater 
treatment facilities; 

3. Inform IEC and ER 
by notification; 

4. Repeat inspection to 
confirm 
implementation of 
remedial actions; 

5. Carry out 
measurement to 
confirm compliance; 

6. Review the 
effectiveness of 
Contractor’s 
remedial actions. 

1. Check monitoring 
data submitted by 
ET; 

2. Check Contractor’s 
working method; 

3. Advise ET on the 
required remedial 
actions, if required; 

4. Audit the 
effectiveness of 
remedial actions; 

1. Review monitoring 
data submitted by 
ET; 

2. Notify Contractor(s) 
to take action within 
a specified time 
frame; 

3. Review the 
adequacy of 
Contractor(s) 
wastewater 
treatment facilities; 

4. Supervise the 
implementation of 
remedial actions 
carried out by 
Contractor(s); 

5. Instruct 
Contractor(s)  to 
take further actions 
to remedy 
remaining impact. 

1. Propose and rectify 
any unacceptable 
practice; 

2. Amend working 
methods if 
appropriate; 

3. Propose and 
implement 
measures to 
proactively protect 
the aquatic 
environment; 

4. Ensure efficient 
and adequate 
wastewater 
treatment facilities 
are in place; 

5. Timely 
implementation of 
remedial actions 
recommended by 
ET; 

6. Notify ET, ER and 
IEC upon 
completion of 
remedial actions. 

Breach of 
the Limit 
Level (LL) 

1. Notify IEC, ER and 
Contractor(s) ; 

2. Identify source, 
investigate the 
causes of 
exceedance / non-
compliance and 
propose remedial 
measures; 

3. Investigate 
whether dead fish / 
animals is 
attributable to the 
project works; 

4. Repeat 
measurement to 
confirm findings; 

5. Increase 
monitoring 
frequency to daily 
until cease of 
exceedance; 

6. Carry out analysis 
of Contractor’s 
working 

1. Discuss amongst 
ER, ET, and 
Contractor(s) on 
the potential 
remedial actions; 

2. Attend the meeting 
with the ER, ET 
and Contractor(s), 
if appropriate; 

3. Review 
Contractor’s 
remedial actions 
and adequacy of 
environmental 
control measures 
whenever 
necessary to 
assure their 
effectiveness and 
advise the ER 
accordingly; 

4. Audit ET’s visual 
inspection results; 

5. Audit the 
implementation of 

1. Confirm receipt of 
notification of 
failure in writing; 

2. Notify 
Contractor(s)  to 
take immediate 
action; 

3. In consolidation 
with the IEC, agree 
with the 
Contractor(s) on 
the remedial 
measures to be 
implemented; 

4. Ensure remedial 
measures properly 
implemented; 

5. If exceedance / 
non-compliance 
continues, consider 
what portion of the 
work is responsible 
and instruct the 
Contractor(s)  to 
stop that portion of 

1. Take immediate 
action to avoid 
further exceedance 
/ non-compliance; 

2. Submit proposals 
for remedial actions 
to ER and IEC 
within 3 working 
days of notification; 

3. Implement the 
agreed proposals; 

4. Resubmit proposals 
if problem still not 
under control; 

5. Propose and 
implement 
measures to 
proactively protect 
aquatic 
environment; 

6. Stop the relevant 
portion of works as 
determined by the 
ER until the 
exceedance is 
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ACTION 
EVENT 

ET IEC ER CONTRACTOR 
procedures to 
determine possible 
mitigation to be 
implemented; 

7. Arrange meeting 
with ER and 
Contractor(s)  to 
discuss the 
remedial actions to 
be taken; 

8. Carry out 
additional 
inspections to 
assess 
effectiveness of 
Contractor’s 
remedial actions 
and keep IEC and 
ER informed of the 
results. 

remedial 
measures. 

work until the 
exceedance is 
abated; 

6. Proceed with the 
‘Penalty and 
Rewarding’ 
process if 
appropriate; 

7. Inform EPB if 
appropriate. 

abated; 
7. Submit written 

report to the ER 
and IEC providing 
reasons of 
exceedance / non-
compliance, actions 
taken, and proposal 
to prevent it from 
happening again in 
the future. 

 

4.5 Ecology 
Key Environmental Aspects 

4.5.1 The majority of ecological impacts during construction are related to: 

• Site clearance, formation and removal of vegetation at the beginning of 
construction which results in loss of habitat and vegetation for animals; 

• Disturbance of soil profile during earth moving activities and disturbance to 
sediment and aquatic environment due to works within rivers; 

• Threats to the local ecosystem, biodiversity, rare and endangered species 
that may be affected by the project; 

• Temporary and permanent land occupation; 

• Land occupation at ecological sensitive areas, damage to vegetation beyond 
proposed working areas, and illegal hurting of wild animals by construction 
workers, etc. due to lacking of awareness / training of ecologically important / 
constraint areas; 

• Lacking of re-construction of loss habitat and re-creation of affected 
biodiversity of ecosystem. 

4.5.2 During the operational phase, key ecological issues that may lead to ecological 
impact include: 

• Poor maintenance of compensatory planted species / re-constructed habitat; 

• Inadequate / poorly organized follow-up monitoring on the level of plant 
species, animals, and biodiversity of the ecosystem which is previously 
affected by the project; 

• Lacking of evaluation of the success of recreation of habitat and identification 
of further measures required improving the ecological condition. 

• Potential threats to areas of high sensitivity and ecologically important, which 
are previously inaccessible, due to proposed project.  
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Management of Environmental Aspects 
4.5.3 Restoration and revegetation shall be carried out timely for the exposed slopes / 

soils and finished areas shall be reinstated in order to achieve the stability of 
slopes and maintain soil integrity.  Detailed requirements of a Restoration 
Programme should be included in the contract with Contractor(s) and the 
Contractor(s) should develop a site specific Restoration Programme at the 
beginning of construction works, which shall be updated regularly.  In general, the 
Restoration Programme may include: 

• Works Method statements of the restoration works; 
• Locations of environmentally sensitive areas and protection measures during 

construction; 
• Reinstatement of watercourse crossings, including generic methods for all 

watercourse crossings and site-specific methods statements for significant or 
sensitive watercourse crossings; 

• Management of slopes / exposed surface and erosion control measures;  
• Temporary and permanent measures to stabilise and control soil erosion; and 
• Implementation programme and indicative maps showing locations requiring 

restoration. 

4.5.4 Ecological impacts may be controlled by the following: 

• The extent of site clearance, formation and removal of vegetation during the 
beginning of the project should be controlled through careful design and route 
selection to minimize the amount of plants / animals affected by the project. 
Protected areas, key sensitive locations and areas for rare / endangered 
species should be identified in the EIA and these areas should be avoided; 

• Prior to commencement of construction and site clearance additional 
ecological survey should be carried out by the project ecologist to confirm the 
findings of the EIA and to carry out detailed ecological assessment for the 
proposed construction area / access roads.  Mitigation measures should be 
proposed by the project ecologist for protection of rare species identified in 
the survey; 

• The area of land occupation required should be controlled to a minimal level.  
Occupation of agricultural lands / farmlands should be avoided; 

• Sufficient trainings on ecological protection and mitigation measures should 
be provided to construction workers and site management staff; 

• An evaluation programme should be established to assess and evaluate the 
proposed mitigation measures and to propose new mitigation measures 
should inadequacy be identified; 

• Protection of sensitive areas which are inaccessible prior to the project should 
be maintained through careful design and proper route selection process. 

Typical Mitigation Measures 
4.5.5 Ecological impacts can be minimized by adopting measures such as the following: 

• Retaining and reusing the topsoil on-site during excavation and restored after 
works; 

• During construction, physical extent of construction works should be 
minimized as far as is practicable and should not extend beyond the agreed  
area; 

• Erect fences along the boundary of construction sites before the 
commencement of works to prevent tipping, vehicle movements, and 
encroachment of personnel into adjacent areas, particularly streams, forest 



Environmental Support for the Preparation of the Yiba Expressway Project (TF 030664/TF030796)   
Final Generic EMP Implementation Manual 
 

Chodai Co. Ltd / Atkins China Ltd.  Page 4-16 

and other ecologically sensitive location; 

• Regularly check the work site boundaries to ensure that they are not 
exceeded and that no damage occurs to surrounding areas; 

• Treat any damage that may occur to individual major trees in the adjacent 
area with surgery; 

• Prohibit and prevent open fires during construction and provide temporary fire 
fighting equipment in the work areas, particularly close to forest areas; 

• The roots of trees and shrubs which have been cut down shall be grubbed up.  
Branches shall not be removed from trees which are to be retained. The cut 
surfaces shall be treated with a wound sealant; 

• Restoration and revegetation should be carried out timely for the exposed 
slopes / soils and finished areas should be reinstated in order to achieve the 
stability of slopes and maintain soil integrity; 

• Local native species shall be selected for the compensatory planting and 
restoration of the natural landform. 

 
Typical Monitoring and Parameters 

4.5.6 The ET will need to continuously monitor the implementation progress and review 
the effectiveness of the proposed measures based on the construction progress.  
Ecological survey by the project ecologist at the affected areas and those of re-
created habitat areas so that the proposed / implemented mitigation measures are 
evaluated for adequacy. 

4.6 Landscape and Visual 
Key Environmental Aspects 

4.6.1 Landscape and visual impact can result from road construction due to the 
following: 

• Poor / inadequate aesthetic design and landscaping design of the proposed 
road structures; 

• Large-scale earth moving activities, disturbance of soil profile and removal of 
vegetation during the project construction which may result in soil erosion and 
visual impact; 

• Poorly implemented temporary mitigation measures and slope protection 
measures during excavation and slope works; 

4.6.2 After the completion of construction and before operation of the project, landscape 
and visual impact may occur because of: 

• Lack of appropriate compensatory planting at the end of construction or non-
native species are planted that are visually incompatible to the background 
environment; 

• Lack of proper maintenance / watering of newly planted vegetation during the 
post-construction period. 

Management of Environmental Aspects 
4.6.3 Management of landscape and visual impacts can be carried out by: 

• Identifying key landscape and visual important areas through the EIA process.  
Aesthetic design, landscape treatment of the proposed structure and 
landscape design of the affected areas should be carried out at the early 
stage of design so that the project structure can be embedded into the 
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background environment and the affected areas can are restored / reinstated 
after the construction; 

• The construction programme for the Project shall be reduced to the shortest 
possible period and shall be executed in phases, particularly in those 
locations where severe or high landscape and visual impacts are expected so 
that landscaping can also occur in phases upon completion of work.  The 
construction can be programmed in sequence so that the scale of earth 
moving activities and area of exposed surface can be minimized; 

• The requirement of compensatory planting should be included in the contract.  
A Master Landscaping Plan and requirements of ecological monitoring / 
survey during different stage of the project should be prepared during the 
design stage which should be implemented during the construction and 
maintained during the operation. 

Typical Mitigation Measures 
4.6.4 Typical mitigation measures to reduce landscape and visual impacts include the 

following: 

• Locating facilities / structures in a sensitive manner following the terrain / 
geographical features of the project site; 

• Landscape treatment of structures such as foundations of viaduct segment, 
site offices, buildings and tunnel portals to minimize visual impacts; 

• Existing trees / plants within the construction boundary should be tagged to 
indicate whether the trees are to be retaining, transplanted or removed.  
Transplantation of existing trees affected by the project works shall be carried 
out prior to commencement of construction; 

• Excavations should avoid damage to the root systems of trees and mitigation 
measures are often required to prevent damage to trunks and branches of 
trees; 

• Temporary hoarding barriers should be of a recessive visual appearance in 
both colour and form; 

• Upon completion of the construction, the affected areas shall be immediately 
restored to their original condition, including the re-creation of natural and 
rocky shoreline, footpath and re-establishment of disturbed vegetation. 

Typical Monitoring and Parameters 
4.6.5 The proposed Master Landscaping Plan and its implementation should be 

checked and monitored by a qualified staff (e.g. Landscape Architect).  Follow up 
monitoring by the Landscape Architect should continue until the specified post-
construction period.  Regular field inspection of the implementation of landscape 
measures shall be undertaken by the ET during the regular site walks and weekly 
site inspections. Findings of the inspections will need to be duly reported to the 
ER. 

4.7 Waste Management 
Key Environmental Aspects 

4.7.1 Waste is generated due to construction activities such as those listed below: 

• Surplus excavated materials requiring disposal due to earth moving activities 
and slope cutting; 

• Disposal of used wooden boards for trenching works, scaffolding steel 
material, site hoarding, packaging materials, containers of fuel, lubricant and 
paint; 
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4.11.4 The possibility exists for environmental emergencies of an unforeseen nature to 
occur during the course of the construction and operational phases of the project.  
By definition, the nature of such emergencies cannot be known.  Therefore, the 
Contractor(s) should respond on a case-by-case basis to such emergencies and 
should initiate event-specific measures in terms of notifications and reactions. 

4.11.5 The Contractor(s) should prepare a report on the incident detailing the accident, 
clean-up actions taken, any pollution problems and suggested measures to 
prevent similar accidents from happening again in future.  The incident report 
should then be submitted to the ER, IEC for review and keep in the records. The 
incident report should also be submitted to EPB, if required. 

4.11.6 The Contractor(s) should ensure that all site staff members are aware of the 
above emergency response procedures through training. 

4.12 Operational Phase Management 

4.12.1 Operational phase of project may also cause various impacts.  The severity of 
environmental impacts varies with type of projects, adequacy and effectiveness of 
mitigation measures.  The environmental impacts due to operation of the project 
identified during the EIA stage and environmental mitigation measures proposed 
in the EIA report should be incorporated into the project Operation EMP.  
Appropriate procedures, reporting and responsibilities of each party should be 
developed by the project operation agency / company and implemented during the 
operational stage. Continuous environmental monitoring may be required during 
the operational phase, which should be properly scheduled and carried out.  The 
monitoring data obtained will be used to determine the implementation schedule of 
long-term mitigation measures proposed in the EIA and if additional mitigation 
measures would be required. 
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5. SITE ENVIRONMENTAL AUDIT 

5.1 Compliance with Legal and Contractual Requirements 

5.1.1 There are contractual environmental protection and pollution control requirements 
as well as environmental protection and pollution control laws in PRC which the 
construction activities are required to comply with. 

5.1.2 All the works method statements submitted by the Contractor(s) to the ER for 
approval should also be sent to the ET Leader for vetting to see whether sufficient 
environmental protection and pollution control measures have been included. 

5.1.3 The ET Leader should review the progress and programme of the works to check 
that relevant environmental laws have not been violated, and that any foreseeable 
potential for violating the laws can be prevented.  

5.1.4 The Contractor(s) should regularly copy relevant documents to the ET Leader so 
that the checking work can be carried out.  The document should at least include 
the updated Work Progress Reports, the updated Works Programme, the 
application letters for different license/permits under the environmental protection 
laws, and all the valid license/permit.  The site diary should also be available for 
the ET Leader's inspection upon his/her request. 

5.1.5 After reviewing the document, the ET Leader should advise the ER and the 
Contractor(s) of any non-compliance with the contractual and legislative 
requirements on environmental protection and pollution control for them to take 
follow-up actions.  If the ET Leader's review concludes that the current status on 
license/permit application and any environmental protection and pollution control 
preparation works may not cope with the works programme or may result in 
potential violation of environmental protection and pollution control requirements 
by the works in due course, he/she should advise the Contractor(s) and the ER 
accordingly. 

5.1.6 Upon receipt of the advice, the Contractor(s) should undertake immediate action 
to remedy the situation.  The ER shall follow up to ensure that appropriate action 
has been taken by the Contractor(s) in order that the environmental protection and 
pollution control requirements are fulfilled. 

5.2 Environmental Complaints 

5.2.1 Complaints should be referred to the ET Leader for carrying out complaint 
investigation procedures. The ET Leader should undertake the following 
procedures upon receipt of complaint: 

a) log complaint and date of receipt onto the complaint database and inform the 
ER and / or IEC immediately; 

b) investigate the complaint to determine its validity, and to assess whether the 
source of the problem is due to works activities; 

c) if a complaint is valid and due to works, identify mitigation measures; 

d) if mitigation measures are required, advise the Contractor(s) accordingly; 

e) review the Contractor’s response on the identified mitigation measures, and 
the updated situation; 
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f) if the complaint is transferred from EPB, submit interim report to EPB on 
status of the complaint investigation and follow-up action within the time frame 
assigned by EPB; 

g) undertake additional monitoring and audit to verify the situation if necessary, 
and review that any valid reason for complaint does not recur; 

h) report the investigation results and the subsequent actions to the source of 
complaint for responding to complainant (If the source of complaint is EPB, 
the results shall be reported within the time frame assigned by EPB); and 

i) record the complaint, investigation, the subsequent actions and the results in 
the monthly EM&A reports. 

5.2.2 During the complaint investigation work, the Contractor(s) and ER should 
cooperate with the ET Leader in providing all the necessary information and 
assistance for completion of the investigation.  If mitigation measures are 
identified in the investigation, the Contractor(s) shall promptly carry out the 
mitigation.  The ER should ensure that the measures have been carried out by the 
Contractor(s).  A copy of compliant log is shown in Annex D. 

5.2.3 A flow chart of the complaint response procedures is shown in Annex C. 
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6. ENVIRONMENTAL TRAINING 

6.1 Environmental Training Requirements 

6.1.1 Each Contractor should ensure that all concerned staff are made aware of the 
relevant environmental requirements as stipulated in local environmental 
legislation and the Contract specifications.  To achieve this, they should distribute 
to the key staff, including newly joined key staff members, which shall include but 
not be limited to the following: 

 Contractor’s Environmental Policy; 
 Copies of the relevant extracts from the environmental documents 

6.1.2 The Contractor(s) is responsible for providing appropriate training to all staff. This 
should be tailored to suit their level of responsibility for environmental matters.  
The Contractor(s) should also ensure that all site staff members are aware of the 
emergency response procedures.  All staff should receive environmental induction 
training and managerial staff should receive additional training. The training 
materials should be reviewed by the ET and submitted to the ER for approval. 
Additional refresher training may be provided and this should be scheduled 
following periodic internal review of requirements for the Project activity 
concerned. Records should be maintained for staff environmental training and 
submitted to the ER upon request. 

6.1.3 Records should be kept on site where possible for each project activity for easy 
access during site audits or enquiries.  Environmental training records (e.g. 
attendance records for environmental awareness training, topics covered) should 
also be kept. 
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7. IMPLEMENTATION SCHEDULE 

7.1 Environmental Mitigation Measures Implementation Schedule 

7.1.1 Major environmental issues have been discussed in the above Sections.  An 
example of a checklist with mitigation measures and an implementation schedule 
is provided in Annex B. 

7.1.2 The Contractor(s) should ensure all the mitigation measures required for the 
project works are fully implemented throughout the project construction period. 
The ET should closely monitor the Contractor’s performance and duly report 
findings to the ER and Contractor(s) for taking necessary actions. The IEC should 
audit the overall performance of environmental protection of the project, duties 
and responsibilities performed by the Contractor(s), ET and ER, respectively, and 
report findings to the Project Proponent for necessary actions. 
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8. REPORTING 

8.1 Contractor’s Project Document Submissions 

8.1.1 As discussed in above, the Contractor(s) will need to prepare a number of 
documentations for the project works.  The document submission generally 
required by the Contractor(s) include: 

• EMP Implementation Plan (including works method statements); 
• Waste Management Plan; 
• Landscape Implementation Programme and Compensatory Planting Plan 
• Site Drainage Management Plan 

8.1.2 All the submissions from the Contractor(s) should be certified by the ET and 
verified by the IEC as conforming to the project requirements.  Approval from the 
ER should also be obtained.  Any changes to the submitted documents should be 
reviewed and approved by the ET, ER and IEC.  All the documents should be 
regularly updated. 

8.2 EM&A Reports 

8.2.1 The results and findings of all EM&A works required for the project should be 
recorded in the monthly EM&A reports prepared by the ET Leader.  The EM&A 
report should be endorsed by IEC and ER and submitted within two weeks after 
the end of each reporting month, with the first report due the month after 
construction commences.   

8.2.2 Before submission of the first EM&A report, the ET Leader should liaise with the 
parties on the exact number of copies and format of the monthly reports in both 
hard copy and electronic medium requirement.   

8.2.3 The ET Leader should review the number and location of monitoring stations and 
parameters to monitor quarterly or on as needed basis in order to cater for the 
changes in surrounding environment and nature of works in progress.  

8.2.4 The Monthly EM&A Report should include at least the following : 

(a) 1-2 pages executive summary; 

• Breaches of environmental compliance levels 
• Complaints Log 
• Notifications of any summons and successful prosecutions 
• Reporting Changes 
• Future key issues 

(b) Basic Project Information 

• Project organisations including key personnel contact names and 
telephone numbers 

• Construction programme 
• Management structure 
• Works undertaken during the month 

(c) Environmental Status 

• Work undertaken during the month with illustrations (such as location of 
works and activities) 

• Drawing showing the project area, any environmental sensitive receivers 
and the locations of the monitoring stations 
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(d) Summary of EM&A requirements 

• All monitoring parameters 
• Environmental compliance levels 
• Event-Action Plans 
• Environmental mitigation measures, as recommended in the project EIA 

Report 
• Environmental requirements in contract documents 

(e) Implementation Status 

Advice on the implementation status of environmental protection and pollution 
control/mitigation measures, as recommended in the project EIA Report, 
summarised in the implementation schedule. 

(f) Monitoring Results 

To provide monitoring results together with the following information: 

• Monitoring methodology 
• Name of laboratory and types of equipment used and calibration details 
• Parameters monitored 
• Monitoring locations (and depth) 
• Monitoring date, time, frequency, and duration. 
• Weather conditions during the period. 
• Any other factors which might affect the monitoring results. 
• QA/QC results and detection limits 

(g) Report on Non-compliance, Complaints, Notifications of Summons and 
Successful Prosecutions 

• Record of all noncompliance (exceedances) of the environmental quality 
performance limits (AL / LL Levels). 

• Record of all complaints received (written or verbal) for each media, 
including locations and nature of complaints investigation, liaison and 
consultation undertaken, actions and follow-up procedures taken, results 
and summary. 

• Record of all notifications of summons and successful prosecutions for 
breaches of the current environmental protection/pollution control 
legislations, including locations and nature of the breaches, investigation, 
follow-up actions taken, results and summary. 

• Review of the reasons for and the implications of non-compliance, 
complaints, summons and prosecutions including review of pollution 
sources and working procedures. 

• Description of the actions taken in the event of noncompliance and 
deficiency reporting and any follow-up procedures related to earlier 
noncompliance. 

(h) Others 

• An account of the future key issues as reviewed from the works 
programme and works method statements. 

• Advice on the solid and liquid waste management status. 

8.3 Data Keeping 

8.3.1 The site document such as the raw monitoring field records, laboratory analysis 
records, etc. are generally not required to be included in the monthly EM&A 
reports for submission.  However, the document should be well kept by the ET 
Leader and be ready for inspection upon request.  All relevant information should 
be clearly and systematically recorded in the document.   
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8.3.2 The monitoring data should also be recorded electronically if possible, and the 
software copy can be available upon request.  All the documents and data should 
be kept throughout the project construction and maintenance periods, and should 
be made available to the Project Proponent upon request within one year after the 
completion of the project. 
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ANNEX A 

TYPICAL EM&A ORGANISATION CHART 
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Annex A – Typical EM&A Organisation Chart for Construction Phase 
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Annex A – Typical EM&A Organisation Chart for Operational Phase 
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Annex D2 – Environmental Non-compliance (ENC) Log 
ENC Received Nature of Non-Compliance     To be completed by site 

Non-
compliance 

Ref No. Date Time Date Time Description IEC Notified 
on 

Is ENC Due to 
Project Works? 

Response/ Recommendations/ 
Subsequent Actions 
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Annex D3 – Environmental Non-compliance (ENC) record Form 
Project / Contract Name:  

 
ENC No:  

 
Non-Compliance Received  

Date:  
 

Time:  
 

By:  
 

Nature of Non-Compliance  
Date of ENC:  

 
Time of ENC:  

 
Media *:  

 
Description:  

 
 
 

To Be Completed By Site  
Response:  

 
 
 

Recommendations:  
 
 
 

Remark: * Please indicate whether the non-compliance is related to air quality, noise, water quality or other aspects. 
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Annex D4 – Environmental Complaint Log 
Complaint Received Complainant Nature of Complaint To be completed by site 

Complaint 
Ref. No. 

Date Time Name & Contact Info. Env. 
Media* Description 

IEC Notified 
on 

Is Complaint Due to 
Project Works? Response/ Recommendations/ 

Subsequent Actions 

                  

                  

                  

                  

         

         

         

         

         

         

         
Remark: * Media code: W - Water;  A - Air Quality;  N - Noise Level;  O - Other 
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Annex D5 – Environmental Complaint Record Form 
Project / Contract Name:  

 
Complaint Ref. No:  

Complaint Received  
Date:  
Time:  

By:  
Complainant  

Name:  
 

Telephone:  
 

Address:  
 

Nature of Complaint  
Date of Complaint:  
Time of Complaint:  

Media *:  
Description: 

 
 
 
 

To Be Completed By Site  
IEC Notified on:  

Complaint Verified on: 
 

 

Is Complaint Attributable to The 
Project Works? 

 
 

Response:  
 

Recommendations:  
 
 

Remark: * Please indicate whether the non-compliance is related to air quality, noise, water quality or other aspects. 
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ANNEX E 

TYPICAL ENVIRONMENTAL MONITORING  
DATA RECORDING SHEETS 
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Annex E1 – Field Data Record Sheet for TSP Monitoring 

Monitoring Location  
Description of Location  
Date of Monitoring  
Weather Condition  

 
Equipment Equipment No. 

High Volume Sampler  
 
Sampling Start Time  
Sampling End Time  
Initial Elapsed Time Reading  
Final Elapsed Time Reading  
Initial Flow Rate (m3/min)  
Final Flow Rate (m3/min)  
Average Flow Rate (m3/min)  
Total Volume (m3)  
Filter Identification no.  
Initial Weight of Filter (g)  
Final Weight of Filter (g)  
Weight of Particulate (g)  
Particulate Concentration (µ/m3)  
Site Construction Activities 
 

 
 
 
 

Remarks 
 

 
 
 
 

 
 Name Signature Date 

Recorded by  

Checked by  
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Annex E2 – Field Record Sheet for Noise Monitoring 

Monitoring Location 

Description of Location 

Date of Monitoring 

Weather Condition 

Wind Strength (m/s) 

 

Equipment Equipment No. 

Sound Level Meter 

Sound Pressure Calibrator 

 

Calibration before measurement (dB(A)) 

Calibration after measurement (dB(A)) 

 

Measurement Start Time 

Measurement Time Length (min) 

Measurement Results (dB(A)) 1st 2nd 3rd 4th 5th 6th Average

Noise Parameter 1   

Noise Parameter 2   

Noise Parameter 3   

Major Construction Noise Source(s) 

During Measurement 

Other Noise Source(s) During 

Measurement 

 

Remarks 

 

 Name Signature Date 

Recorded by  

Checked by  
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Annex E3 Field Data Record Sheet for Water Quality Monitoring 

Monitoring Location  

Date  

Start Time (hh:mm)  

Weather  

Sea / Watercourse Conditions   

Tidal Mode  

Water Depth (m)  

Surface Middle Bottom Monitoring Depth S1 S2 S1 S2 S1 S2 

Monitoring Parameter 1, unit       

Monitoring Parameter 2, unit       

Monitoring Parameter 3, unit       

Monitoring Parameter 4, unit       

Monitoring Parameter 5, unit       

Monitoring Parameter 5, unit       

Observed Construction Activities During 
Monitoring 

 

Other Observations  

 

 

 Name Signature Date 

Recorded by  

Checked by  
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ANNEX F 

TYPICAL INTERIM NOTIFICATION OF ENVIRONMENTAL 
QUALITY LIMIT EXCEEDANCES REPORTING FORM, AND 
CORRECTIE AND PREVENTIVE ACTION REQUEST FORM 
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Annex F1 - Interim Notification of Environmental Quality Limit Exceedances Report Sheet 
Project / Contract Name: 

 

Notification No.:  

Date of Notification:   

 

Time:   

Works Inspected / Env. Monitoring Results Received:  

 

Works Location / Monitoring Location: 

 

Env. Aspects / Parameter: 

 

Action & Limit Level (AL & LL) / Measured Level: 
 
 

Possible reason for Action or Limit Level Non-compliance:  

 

 

Actions taken/ to be taken: 

 

 

 
Inspected by:    Title:  

   Date:  

     
Reviewed and approved 
by:  

 
Title:  

   Date:  
Copy of this Notification Sent to: Contractor(s), ER, IEC, EPB, if appropriate. 
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Annex F2 – Corrective and Preventive Action Request Form 
Project / Contract Name: 

 

Ref. No.:  

Date of Inspection:   

 

Time:   

Works Inspected:  

 

Works Location : 

 

Observation During the Inspection:  

 

 

Corrective / Preventive Action Taken / To be Taken: 

 

 

 
Inspected by:    Title:  

   Date:  

     
Reviewed and approved 
by:  

 
Title:  

   Date:  
Copy of this Notification Sent to: Contractor(s), ER, IEC, EPB, if appropriate. 
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ANNEX G 

TYPICAL ENVIRONMENTAL SITE INSPECTION  
REPORT SHEET 
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Annex G – Environmental Site Inspection Report 
Project / Contract Name: Report No.:  

 
Date of Inspection:  Time:   

Weather Condition:   

 

Works Inspected:  
Location:  
Remarks:  

 
Environmental Non-Compliance/Exceedances: Yes No  

1. Non-compliances with PRC laws and regulation    

2. Non-compliance with the recommendations and requirements in the Project 
EIA Report, EM&A Manual, and the Environmental License/Permit    

3. Non-compliance with the Action & Limit Levels listed in the Project EMP    

 
Description of Environmental Non-compliance (if any): 
1. Description of non-compliance identified. 
2. Description of non-compliance identified. 

 
Potential Environmental Contractual / Management Issues / Variances: Yes No  

1. Contractual requirements    

2. Contractual requirements    

 
Description of Potential Environmental Contractual / Management Issues / Variances (if any): 
1. Description of observations 
2. Description of observations 

 
Remedial Actions – Mitigation Measures Implemented or Proposed (if any): 
Findings of Previous Inspection Report 
 

Current Inspection Report 

 
 

    

Inspected by 

(ET):  

 

Title :  
   Date :  
     
Contractor’s 
Representative: 

  
Title :  

   Date :  
     
Reviewed and 
approved by ER:  

 Title :  

   Date :  
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Copy of Report Sent to: Contractor(s), ER, IEC and EPB, if appropriate 
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