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1 Overview

1.1 Project Background

Hubei Province is located in the midstream of the Yangtze River in Central China. It has a fertile Jianghan Plain, bordering Anhui in the east, Chongqing in the west, Shaanxi in the northwest, Jiangxi and Hunan in the South and Henan in the north. Hubei Province is located in the middle latitude, with a monsoon climate. It has obvious transitional climate characteristics from north to south. It is one of the important agricultural production areas in China. The agricultural industry in Hubei province includes rice, cotton, rape, tea, orange, vegetable, aquaculture and livestock. In the past few decades, Hubei has experienced strong economic growth. While its economy is developing rapidly, the resources and environment constraints are more rigid. The sustainable development of agriculture is facing a severe challenge. Food safety is of great concern, and it is a great challenge to ensure the quality and safety of agricultural products. The impact of global climate change on agriculture has become more obvious. There is greater pressure to raise the level of agricultural income. The problems and conflicts are more prominent when it comes to: ensuring the safety of agricultural products, increasing production revenue, protecting resources and environment, and carbon sequestration and emission reduction. In order to solve the current dilemma of agricultural development in Hubei province and achieve sustainable and high efficient agriculture under the condition of climate change and produce safe and high quality agricultural products, it is necessary to optimize production system, improve the regulations and policies and improve the investment environment. Hubei Province urgently needs to do some exploration and practice in these fields.

Financial institutions such as the WB and the Global Environment Facility (GEF) have long been committed to agricultural demonstration projects in developing countries to help them solve the problems in production practices. The project involves a wide range of contents, including crop production system, animal husbandry production system, agroforestry composite system, urban agricultural system, grain-energy comprehensive system, as well as integrated watershed management and soil erosion control, regional agro-ecosystem optimization and management, etc. Project activities mainly focus on demonstration of agricultural key technologies, application of innovative supporting policies, expansion and promotion of public knowledge. A consensus has been reached to establish a "food safety and product quality" framework, among China's National Development and Reform Commission, the Ministry of Finance and the WB. The framework is listed as the top priority of China's agricultural development and will involve a series of specific initiatives. At the same time, in order to accelerate China's agricultural transformation, the Global Environment Facility Council proposed a framework document entitled "Innovation and Transformation of China's Food Production System and Agro-ecological Landscape". The urgent need of Hubei Province to solve the agricultural dilemma is fully consistent with the long-term goal of the WB and the GEF. In addition, Hubei Province is located in the transition area connecting the North and South, the East and West China, which can play a leading role to other provinces of China. Therefore, a consensus has been reached, among Hubei Province, WB and GEF through several rounds of consultations, to implement the Safe, Sustainable and Smart Agriculture(SSSA) project in Hubei jointly, which is an important part of China’s framework of "food safety and product quality" and the "Innovation and Transformation of China's Food Production System and Agro-ecological Landscape ".
The project is led by Hubei Provincial Government and Hubei Department of Agriculture and Rural Affairs. Based on the investigation of current situation and existing issues in agricultural industry, targeted solutions were proposed. The project will contribute to improve product quality and food safety regulatory system and promote sustainable development of agriculture through implementation of safe, sustainable and smart agricultural practices. This demonstrative project could be promoted to other places of  Hubei province, national wide and even to worldwide to improve quality and safety of agricultural product and level of smart agriculture. ECOPs shall be necessary in the process of implementing the project.

The main contents of ECOP include: project introduction, setting of environmental management organizations, implementation plan of environmental protection measures, environmental supervision plan, reporting procedure and document management.

1.2 Relevant Laws and Regulations and WB Safeguard Policies

1.2.1 Relevant Government Laws & Regulations and Policies

(1) Environmental Protection Law of People’s Republic of China,(Effective date: January 1, 2015); 

(2) Water Pollution Prevention and Control Law of People’s Republic of China(Effective date: June 27, 2017); 

(3) Atmosphere Pollution Prevention and Control Law of People’s Republic of China(Effective date: January 1, 2016); 

(4) Solid Waste Pollution Prevention and Control Law of People’s Republic of China(Effective date: April 24, 2016); 

(5) Noise Pollution Prevention and Control Law of People’s Republic of China(Effective date: December 2018);

(6) Law of the Peoples Republic of China on Protection of Cultural Relics, (Effective date: November 2017); 

(7) Environmental Impact Assessment Law of People’s Republic of China,(Effective date: December 2018);

(8) Regulation on Environmental Protection Management of Construction Projects(Effective date: October 1, 2017); 

(9) List for Categorized Management on Environmental Protection of Construction Projects,( Revised on April 28, 2018);

(10) Regulation on the Implementation of the Land Administration Law of the Peoples Republic of China(Revised on July 29, 2014).

1.2.2 WB Safeguard Policies

This ECOP is prepared to satisfy the WB safeguard requirements under OP4.01 (EA) which requires, that for Category B project, to develop an EMP before and during construction, implement and supervise the EMP and the mitigation measures during construction. This ECOP referenced the WBG “General Environmental, Health and Safety Guideline” and “Environmental, Health and Safety Guidelines for Toll Roads”.
1.3 Main Contents of the Project

The Project will cover 11 counties/cities/districts in Hubei Province, including Honghu City, Zhongxiang City, Jingshan City, Xiaonan District, Nanzhang County, Xian'an District, Tongcheng County, Tongshan County, Duodao District, Yiling District, and Gongan County. Two whole industrial chain, i.e. planting and breeding, are involved in this project. The Project construction includes three components: 1) agricultural risks assessment, management and communications; 2) demonstration and promotion of SSSA practice; 3) project and knowledge management. Specific project content will be determined for each county/city/district during project implementation. 
The project overview is shown in Table 1-1 below.

Table 1-1 List of Project Content and Scale
	No.
	Component
	Content and Scale

	1
	Component 1: agricultural risk assessment, management and communication

	1.1
	Risk Assessment
	

	1.1.1
	Quality and Safety Risk Assessment
	Capacity building for organizations in charge of quality and safety risk assessment, and development of risk assessment system.

	1.1.2
	Risk Assessment for Sustainable Agriculture
	Capacity building for organizations in charge of land restoration and biodiversity risk assessment, and development of risk assessment system.

	1.1.3
	Risk Assessment for Climate-Smart Agriculture
	1)Emission monitoring of greenhouse gas for different cropping systems and "rice +" mode;

2)Emission monitoring of greenhouse gas for fruit tree planting mode;

3)Emission monitoring of greenhouse gas for tea planting mode;

4)Emission monitoring of greenhouse gas for "terra vegetables +" mode;

5)Emission monitoring of greenhouse gas for "aquatic vegetables +"mode;

6)Emission monitoring of greenhouse gas for livestock mode

	1.2
	Risk Management
	

	1.2.1
	Big Data Platform
	1) Experience and operation center of big data for agricultural and rural affairs;

2) Purchase of basic equipment;

3) Purchase of basic software;

4) development of customized software

	1.2.2
	Develop Good Agricultural Practice (GAP) Standards and Policies
	1)Technical code of practice for co-cultivation of rice and fish;

2)Technical code of practice for co-cultivation of lotus root and fish (shrimp, fish, loach, turtle, duck);

3)Technical guidelines for tea production, collection, processing, storage and transportation;

4)National level technical code of practice for planting rice;

5)Policy research on the reform of agricultural greening and incentive mechanism;

6)Reform policy of insurance system for green animal husbandry;

7)Study on recycling agriculture and institutional reform;

8)Case study on innovative frontier technology of agricultural production;

9)Research on climate-smart agricultural products,

	1.2.3
	Greenhouse Gas Emission Reduction and Monitoring Methodology
	1)Measurement and monitoring methodology of greenhouse gas emission reduction for co-cultivation of rice + shrimp (fish, frog, turtle, turtle and duck);

2)Measurement and monitoring methodology of greenhouse gas emission reduction for co-cultivation of lotus root + shrimp (fish, loach, turtle, duck);

3)Measurement and monitoring methodology of greenhouse gas emission reduction in tea garden;

4)Measurement and monitoring methodology of greenhouse gas emission reduction in citrus garden;

5)Measurement and monitoring methodology of greenhouse gas emission reduction in livestock breeding;

6)Research on carbon trading methodology of rice, fruits and vegetables, tea and breeding;

7)Comparison of emission reduction effects of different animal husbandry waste treatment modes.

	1.2.4
	Research and Promotion on Climate-smart Agriculture 
	1)Selective cultivation and demonstration of "high yield and low carbon emission" rice species;

2)Research and promotion of comprehensive utilization technology of crop straw;

3)Research, demonstration and promotion of low carbon planting model;

4)Demonstration and promotion of low carbon fertilization technology;

5)Demonstration and promotion of low carbon irrigation technology;

6)Development of agricultural carbon emission trading system.

	1.2.5
	Human Resources Training
	Establish and implement the supervision and management system of agricultural product quality and safety at the grassroots level

	1.3
	Risk communication
	Strengthen the development of risk communication system; reinforce the publicity of science knowledge; raise public awareness of participation in food safety management.

	2
	Component 2: Demonstration and Promotion of SSSA Practice

	2.1
	Planting (rice, tea, fruits and vegetables)
	Rice:

1)Renovate and expand standardized rice demonstration fields, strengthen and improve the field roads, dredge ditches, repair water conservancy facilities and other infrastructure.

2)Renovate and expand the production room; renovate the rice processing production line; purchase the dryers, color sorters, conveyors and monitoring equipment, etc.

3)Establish traceable quality and safety system for rice.

4)Promotion of sustainable production practice and improvement of cooperative organization capacity.

	
	
	Tea:

1)Renovate and expand standardized tea plantation demonstration fields; strengthen and improve the field roads; establish tea plantation protective forest; purchase tea trimmers, tea pickers, monitoring equipment and other sets.

2)Renovate and expand production room; build new tea quality testing laboratories; renovate the tea processing production line; purchase color sorters, dust removal equipment, packaging machines and testing equipment, etc.

3)Promotion of sustainable production practice and improvement of cooperative organization capacity.

	
	
	Fruits:

1)Renovate and expand standardized fruit and vegetable demonstration fields; improve the fruit and vegetable varieties; strengthen and improve the field roads; purchase of seed harvesting machinery.

2)Renovate and expand the production houses; upgrade the fruit and vegetable processing equipment; establish and improve  fruit and vegetable quality traceable system; increase scientific research input; and construction of Yichang citrus technology research center;

3)Promotion of sustainable production practice and improvement of cooperative organization capacity.

	2.2
	Breeding Industry
	1)Renovate and upgrade the livestock bases (live pigs, cage-free chickens and aquatic products);

2)Upgrade the livestock base’s equipment, traceable comprehensive management platform for agricultural products, water quality monitoring system, and on-site inspection rooms, etc.;

3)Increase and upgrade the feces and crawfish shell recycling capacity;

4)Promotion of sustainable production practice and improvement of cooperative organization capacity.

	3
	Component 3: Project and Knowledge Management

	3.1
	Project Management
	1)Daily management;

2)Project progress management;

3)Meetings: project kick-off meeting, project annual work summary meeting, project mid-term inspection meeting; project summary meeting.

	3.2
	Monitoring Assessment and Knowledge Management
	

	3.2.1
	Project Activity Monitoring Assessment
	Implementation of the project safeguard policy and evaluation of community monitoring.

	3.2.2
	Performance monitoring and evaluation
	1)The GAP area is jointly charged by the provincial PMO and the county PMO for data collection. The progress report and achievements verification report are issued annually.

2)The monitoring of agricultural greenhouse gas emission reduction shall be purchased through bidding, and the third-party shall provide equipment for monitoring, and annual auditing report on carbon emission reduction shall be issued annually.

3)The qualified rate of quality and safety monitoring of agricultural products shall be collected by the food and drug administration, and shall be continuously monitored, and the annual food safety monitoring report shall be issued annually.

	3.2.3
	Knowledge Management
	Technical experience promotion and information management


1.4 Objective of this ECOP

The Objective of preparing this ECOP is to develop a set of detailed, technically feasible and practicable, financially viable environmental countermeasures to mitigate potential adverse impacts; to make institutional arrangement among constructors, supervisors, operators, environmental administrators to implement the mitigation measures during project construction and operation stages to eliminate or reduce the adverse environmental impact to the acceptable level.

1 Define obligations of constructors and operators in managing environment

Foreign Cooperation Office of Hubei Department of Agriculture and Rural Affairs and the Central-Southern Safety&Environment Technology Institute Co.,LTD , as well as relevant design institute should check and verify environmental protection targets in details, to put forward practical environmental prevention and mitigation measures in the light with environmental features in the project region and construction site, and are to  ensure that the prevention and mitigation measures be incorporated into the project engineering designs and contracted responsibilities of constructors and operators.

⑵ Operational directory for environmental management

The procedures and rules proposed in this ECOP are to ensure the effective implementation of prevention and mitigation measures during construction and operation.  This ECOP will be provided to CSs, ESs and other units concerned whose responsibilities are defined and ways of communication between them are also proposed.

1.5 Applicability

In view of the type of project activities, locations, sensitivities, scales and potential environmental impact, this project is categorized as “Category B” according to screening and categorization required by the WB safeguard policy on environmental assessment (OP 4.01). This ECOP is applicable for traffic and transportation construction works. The road construction involved in the Project is mainly tractor road construction. Highway construction is not involved. There is a need to establish environmental management mechanism, prevention and mitigation measures to minimize negative environmental impacts during construction and operation stages.

This ECOP is applicable to eleven selected counties and their road construction sub-components. This ECOP is prepared on the basis of individual environmental assessment carried out for the all participating counties involving civil work on irrigation and drainage facilities to provide guidance to the key parties (including the contractor, ES, the project owner, etc.) to take effective actions to mitigate the potential adverse environmental impact..

2  ECOP Management System

2.1 Project Implementation Organizations
To ensure the smooth implementation of the small-scale civil works component under WB-Financed Hubei SSSA Project, the project is managed at different levels but with an overall coordination. The Provincial PMO has been established under Hubei Department of Agriculture and Rural Affairs, who is responsible for day-to-day project overall management. The County PMOs were also established with similar structure of that of provincial PMO. The provincial PMO is responsible for coordinating and managing the project issues related to the participating counties in the project area. The vertical and horizontal operational scheme is established for the liaison and reporting among the related different government departments.
2.2 ECOP Management System

To meet the requirements of WB environmental safeguard policies and to execute this ECOP, an environmental organizational structure is to be set up for environmental management and supervision. An internal management structure consists of provincial PMO, county PMOs, technical consultants and ES, while the county EPDs will act as external monitoring & regulatory agencies.

Environmental management personnels shall be appointed in provincial PMO and County PMOs. A environmental management system is structured as below. Please see Figure 2-1, and Table 2-1.
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Figure 2-1 ECOP Management System

Table 2-1   Agencies in ECOP Management System

	Nature of Agency
	Name of Agency
	Tasks of the Agency

	Management agency
	Provincial PMO
	Be responsible for overall project coordination and management

	
	county PMOs
	To implement and manage their respective project activities 

	Supervision agency
	WB
	To supervise and check the implementation of ECOP

	
	County EPDs
	Govt. agencies responsible for environmental administration and approval of environmental assessments

	Implementation bodies
	Constructors (contractors)
	Implementation bodies, responsible for carrying out mitigation measures proposed in ECOP

	Consulting service agency
	Project Environmental Experts
	Be entrusted by environmental administration agencies to conduct review, consultation and technical support to environmental issues related to the project 

	
	CSs, concurrently be the ESs
	The channel that receive and issue formal letters/documents between supervision engineer (SE) and constructors/contractors, 

	
	EA institute
	To conduct independent envirnomentalassessments to the project activities, provide technical support to the design issues related to environmental protection, prepare ECOP 

	
	Design Institutes
	To prepare feasibility studies, preliminary designs, construction drawings, bid documents for the project

	
	Environmental monitoring unit
	Entrusted by the environmental administration agencies of the project, undertake the task of professional environmental monitoring


2.3 Main Responsibilities of the Agencies in ECOP Management System

In this ECOP management system, the internal agencies, the consultancies, and the external agencies constitute a comprehensive environmental management system. The main responsibilities of these agencies at different project stages are shown in Table 2-2. Table 2-2   Main Responsibilities of Environmental Management Agencies

	Agencies
	Stages
	Main Environmental Responsibility

	Provincial PMO
	preparation
	Be responsible for the project plan, design ensure to comply with national and WB procedures/policies on environmental protection

	
	construction
	Coordination, supervision, overall monitoring & reporting,  find solutions to the key project issues

	County PMOs
	preparation
	1  Be responsible for issues related environmental management during project design and preparation,

2 Raise fund for environmental protection actions 

3 Liaison and Coordinate with provincial PMO in implementing ECOP

	
	construction
	Designate staff responsible for environment, ensure the implementation of ECOP, monitoring and reporting the implementation of ECOP. Promptly coordinate contractors and ES to take environmental management actions, accept and deal with environmental complaints if any. 

	Design Institute
	preparation
	1  Ensure that the design of works that minimize environmental adverse impact;

2 Incorporate various environmental protection measures proposed in FSR, preliminary design into their technical specifications and the project cost estimation.  

	EA Institute
	preparation
	1 Preparation of environmental assessments; 

2 Preparation of ECOP 

	County EPDs
	preparation
	Govt. agencies responsible for environmental administration and approval of environmental assessments

	
	Construction and operation
	External regulatory agencies, oversee the implementation of environmental supervision and management.

	WB
	construction
	Field project supervision mission twice a year to supervise the project implementation progress, the implementation of project legal documents and the implementation of EMP

	Constructors

/Contractors
	construction
	Before construction, verify the site environment against respective environmental assessment report, ECOP implementation, protect environmental quality



	ES（CS be ES concurrently）
	construction
	1 Conduct weekly site environmental inspection and keep inspection checklist for filing

2 When breach of regulation or nonconformity are inspected, issue notice sheet for correction actions to be taken by  contractor and then supervise , 

	Environmental monitoring unit
	construction
	1 Carry out environmental monitoring according to the environmental monitoring plan


2.4 Environmental Management Staffs and Their Duties

For a better performance of the environmental management agencies, it is proposed that the relevant agencies designate their staff as shown in Table 2-3.

Table 2-3 Staffing for Environmental management

	Agencies for Environmental Management 
	Environmental Staff
	Staff Duties
	Quality Requirement

	Provincial PMO
	Staff in charge of environmental management, can be director/deputy director concurrently 
	1  Oversee and coordinate works of its counterpart staff in county PMOs,

2 Reporting the implementation EMP to WB, and arrange for actions responding to WB’s requirements on EMP. 

3 Consolidating environmental management report and submit the report to WB, coordinating with relevant agencies to address environmental issues.

4 Pay environmental site visit at least once a year and prepare site inspection checklist for filing. 
	Knowledge of professional environmental management are required

	
	Independent environmental specialist to be recruited；
	1 Pay environmental site visit at least once a year and prepare site inspection checklist for filing.

2 Provide technical advice when addressing environmental issues 
	

	County PMOs


	Staff in charge of environmental management,
	1 Pay environmental site visit at least once a year and pre site inspection checklist for filing.

2 Organize trainings on environmental management, 

3 Course the implementation of mitigation measures proposed in ECOP
	

	
	Staff accepting environmental complaints；
	1 record, collate and report environmental complaints, if any, and address public complaint issues;

2 cooperate with the staff in charge of environmental management
	

	Contractors
	Environmental management coordinator
	1 implement mitigation measures proposed in ECOP during construction;  

2 promptly report to staff in charge of environmental management of the County PMO when environmental emergency occurs
3 Contractors shall develop site specific ESMPs.
	

	ES
	ES, can be CS concurrently 
	1 conduct weekly environmental inspection, keep site inspection checklist for filing

2 When breach of regulation or nonconformity are inspected, issue notice sheet for correction actions to be taken by  contractor and then supervise ,
	


2.5 Environmental Management Tasks at Different Stages

The contents of ECOP are different at the different stages during the project implementation. Please see Figure 2-2.

The most important task of ECOP is to ensure the effective implementation of all the environmental protection prevention and mitigation measures, including 1) incorporation of the environmental prevention and mitigation measures into the project design and contracts; 2) inspection of the contractors’ implementation of environmental prevention and mitigation measures through ES; and of the effectiveness of environmental prevention and mitigation measures taken by contractors.
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Figure 2-2  Main tasks of ECOP at different stages

2.6 Main Tasks and Flow Chart of Environmental Supervision during Construction

During the construction period, the main task of the ES is to check if the environmental mitigation and prevention measures taken by the contractors are in conformity with the ECOP requirements. The ES should conduct site inspection at least once a week, and fill in and archive the environmental protection checklist. Once an issue is noticed, the ES needs to propose a correction plan and do a follow-up inspection of its implementation. Once a half year, he/she should report to PMO staff in charge of environment and the WB task team. Figure 2-3 shows how the environmental supervision works during construction.
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Figure 2-3   Flow Chart of Environmental Supervision

2.7 Documents Management

During the implementation of this ECOP, WB, provincial PMO, project County PMOs, the EA consultant, ES, Environmental monitoring unit, contractors should keep a good document management. Requirement on document management for all the related agencies are shown in Table 2-4..

Table 2-4 Requirement on Document Management

	No
	Agency 
	Document Management 

	1
	Contractor
	1 The contractor shall establish an EHS organizational structure. In order to implement the requirements from the ESMP, specialist shall be appointed for management and filing of the EHS records for construction sites. 
2 EMC of contractors should keep weekly record of construction implementation status, file the record and report to ES; 
3 Contractor and ES should work together to fill the environmental site checklist, and file the checklist, report to the county PMO; 
4 At accidental/emergency case, Contractor’s EMC should record the case at construction site, file the record and report to ES;
5 When receiving ES’s notice sheet for correction action, contractor should take the action within 3 days (or 10 days if coordination from management agencies are necessary, keep record of the actions, file the record. 

	2
	ES
	1 ES should keep weekly record of contractors performance in implementing ECOP, file the record and report to the county PMO

2 ES and Contractor should work together to fill the first environmental site checklist, and file the checklist, report to the county PMO; 

3 At accidental/emergency case, ES should record contractors action responsive to the case, file the record and report to the county PMO;

4 To respond to any environmental issue encountered by contractor, ES should propose solution to contractors to take correction action, including the issuing Notice Sheet for Correction actions to be taken by Contractors, filling the environmental site inspection checklist file the checklist

	3
	EA Consultant (holder of Class A certificate for processing environmental assessment on construction projects)  
	1 Prepare ECOP of road constructions under WB -Financed Hubei SSSA Project, file the draft version, version for review and approval and final approved version; 
2 Prepare EA document for participating counties, file the draft version, version for review and approval and final approved version.    

	4
	Environmental monitoring unit
	1 Prepare and file environmental monitoring plan；
2 Make a detailed record of the implementation of environmental monitoring and the results of the monitoring report, incorporate them into the monthly and quarterly reports, timely submit them to the local county PMO, and file the documents.

	4
	1 county PMO
	2  Prepare Environmental Management Rules and Regulation for the respective sub-project and pigeonhole it;
3 Review and approval of EA documents prepared for the respective sub-project and pigeonhole them; 
4 Prepare training program for implementing EMP and pigeonhole it;
5 Organize survey/study/workshop on special subject, make documentation on such survey/study/workshop for filing;
6 Keep record of any complain received during construction, and keep such record into filing system; 
7 Keep quarterly record of ES’s reports for filing and report to provincial PMO;
8 Sign for reception of contractor’s site record and ES’S environmental site inspection checklist; verify environmental sensitive issues (if any),  pigeonhole all such documents;
9 Manage all notice sheet for correction actions to be taken by contractor, that are submitted to higher level and pigeonhole them.

	5
	Provincial PMO
	1 Oversee the implementation of ECOP of road constructions under WB -Financed Hubei Safe, Sustainable, Smart Agriculture Project, pigeonhole all such documents;
2 Keep annual record of report on ECOP implementation submitted by county PMOs, based on which, prepare project-wide report on ECOP implementation to the WB and pigeonhole such annual reports.
3 Coordinate with other relevant agencies to address key environmental issues, keep recording of such coordination for filing  


	6
	WB
	1 Keep semi-annual record of provincial PMO’s report on ECOP implementation


3. General Requirements of ECOP

During the project implementation, the contractors will play a key role in environmental management, pollution control, and execution of the mitigation measures. To enforce ECOP, this chapter sets out the general requirements that are applicable to the main agencies during the construction stage; so that the construction entities will carry out the ECOP measures under the coordination of the project counties and the internal and external supervision and management.

3.1 Environmental Protection Measures to Be Incorporated into Design Drawings and Bidding Documents

In the project implementation stage, the procurement work will be started for the construction works in accordance with the WB procurement guidelines. The project counties, under the coordination and guidance of provincial PMO, should make sure that the tendering agencies and DIs have incorporated environmental mitigation measures proposed by environmental assessments into the respective bidding documents and design drawings. In the bidding document, the bidders will be required to respond to the following environmental management requirement that would be included into the contracts of the road constructions:

(1) Each contractor should designate a staff as an environmental management coordinator (EMC), who is responsible for the implementation of environmental measures, and  making ensure that their/sub-contractors’ construction activities meet all the ECOP requirements, and all necessary environmental protection/mitigation measures are well taken;

(2) During construction, the contractors should communicate and consult with the local people in the project area, and set up the signboard in each construction unit, telling the public the specific construction activities and time. The information (name and contact number) of EMC needs to be provided for the convenience of complaints and suggestions by the public. 

(3) Contractors should actively cooperate with ESs;

(4) After signing the contract and before the construction commencement, the contractor should prepare its “site EMP” and incorporate it into its construction scheme;

(5) If the construction activities directly disturb the environmental targets in the project area, the contractor should consult with the local government and the environmental targets to define appropriate construction methods and time to avoid impact on the normal life and work of people.

(6) The contractor should follow the local regulations on safety and civilized construction;

(7)Contractors and construction supervision engineer are required to be trained on environmental protection and management before construction

(8) If environmental accident occurs due to nonconformity with mitigation measures, ES and EMC should inform project County PMO within 24 hours.  The County PMO, local government, or EPD will immediately order contractor to take remedies.  The contractor should keep record of such remediation and report to the County PMO or the county EPD.  The remediation measures should be approved by the County PMO or the county EPD. Contractors should ensure the effective implementation of remediation measures to avoid repeating of similar accidents.

(9) In the contract cost, the contractor will retain a proportion of around 3% of the annual budget as deposit for the fulfillment of the environmental management.

3.2 Preparatory Work Before Construction

After bid-awarding and before construction commencement, each project county should, under the coordination and guidance of provincial PMO provides copies of results of each environmental assessment, including environmental assessment reports and their approval documents to contractors.  Contractors should conduct field environmental investigation to verify environmental assessment results and indentify environmental limit factors and develop the “site EMP as required in the contract. Information to be included into the site EMP is shown in Annex Ⅰ of this ECOP. In addition, if new environmental sensitive issues are identified, corresponding mitigation measures should also be proposed and included in the contractor’s site EMP. No construction should be commenced until the approval of the ES is obtained.

3.3 Environmental Management for Construction Site

During the construction of the road constructions, ESs to be entrusted by each project county will take environmental management supervision respectively throughout the entire construction period to oversee contractors’ action on implementation of ECOP according to contract requirement on environmental management and contractors’ site EMP approved by ES. In the mean time, contractors’ environmental behaviors will be subject to external supervision from local EPDs, the environmental targets and neighboring rural communities.

3.3.1 Environmental Management Supervision throughout the Construction

The ES will undertake the following tasks:

(1) To supervise the contractor’s construction activities, and other activities related to land occupation, resettlement and land compensation; to make sure that those activities are in compliance with environmental protection requirement and objectives; be responsible for coordination with land management agency, resettlement office, and environmental protection agency;

(2) To supervise and guide the day-to-day environmental behaviors of contractor to ensure the compliance with this ECOP requirement;

(3) To review and approve contractor’s site EMP;

(4) To do follow-up monitoring of the measures taken by contractor to avoid and mitigate potential negative impact on environment;

(5) To supervise contractor’s construction activities to ensure the compliance with this ECOP;

(6) To investigate the cases of adverse impact events or complaints from public or local residents due to contractor’s non-compliance with relevant environmental regulation and ECOP. Communicate with the project County PMO and local EBP about the investigation on the cases to seek appropriate solutions. In the mean time, issue notice sheet for correction actions to be taken by contractors (shown in Annex Ⅲ of this ECOP), and then supervise the correction actions of the contractor;

(7) To stop contractors from environmental offensive activities;

(8) To provide on-the-job trainings to contractors on environmental protection to avoid and mitigate potential negative impact on the local environment; 

(9) To conduct weekly environmental inspection, fill in and archive the environmental protection checklist (see Annex Ⅱ), and put the records into the “On-Site Environmental Supervision Report” to be regularly submitted to provincial PMO.

(10) After completion of construction, it is proposed that the provincial PMO conduct an on-site environmental inspection before the acceptance check of environmental protection. Then prior-environmental-acceptance checklist shall be filled out and documentation shall be filed (See Annex Ⅳ for details).
3.3.2 EPD’s Supervision and Public Opinions

During construction, contractors should cooperate closely with local government agencies to ensure the compliance with this ECOP. Contractors should disclose sufficient information to the affected people, especially those related to the construction activities potentially affecting the public interests and securities, the sensitive zones, the temporary stockpiles, and so on.  Local EBPs may selectively examine environmental behaviors of contractors. Local EPDs may receive and review the “On-Site Environmental Supervision Report” from the project county PMO and take administrative actions based on the report; and take emergency actions for the environmental accidents.

Contractors should put up posters at the construction site near the local communities in advance, disclosing contractor’s name, its EMC name and contact phone number(s), possible environmental impacts and their mitigation measures, estimated duration of construction impact. Contractors should offer transparent approaches for public to participate, such as hot lines, petition office to receive public consultation, suggestions and complaints.  Prompt investigation or reaction need to be taken to resolve the environmental issue raised by the public.

4  Construction Site Management

This section summarizes requirements on site environmental management, including site layout, working hours, stockpiling of construction materials and transportation, construction camps, access roads, soil extraction, solid waste dumping, control of contractor vehicles. Contractors should comply with Environmental management regulations promulgated by local EPDs and inspected frequently by ESs. Contractor’s activities are subject to the inspection of staff or expert from provincial PMO, the county PMO, as well as the ES.

4.1 Environmental Impact Associated with Site Construction

Construction camp site, access roads, stockpiling and transportation of construction materials, soil extraction and dumping, operation timing and engineering vehicles will impose various impacts to local environment. Among which land acquisition is required for construction camp sites, access roads, soil extraction and dumping site and stockpiling of construction material. The ecological factors such as vegetation, soil environment and land use types within the border of project will be greatly impacted. The construction vehicles, transportation of construction materials, noise generated by machine used during construction and traffic jam will impose significant impact to the protection targets for noise within and nearby the designated project site, as well as road transportation adjacent. Impact can be exacerbated when construction timing is not scheduled reasonably and during extra working hours. Besides, waste water and gas emitted during construction will impose certain impact to surface water and air quality locally. 

The environmental impact associated with project construction is significant and covers a large size of area. However, the impacts are restricted to certain time frame, when construction works are completed, the impacts can vanish.

4.2 Management Measures of Construction Site

Contractors should follow the management measures below to minimize potential environmental negative impact:

(1) Construction Working Hours

Construction working hours are to be 8：00～20：00.  At the mid day time from 12：00～14：00 for noon rest, construction should be suspended. Nighttime construction would be restricted. If it is really unavoidable, permit should be obtained and announcement should be made to the affected people in advance.

(2) Layout of Construction Camp Site

The contractor should better rent the neighboring houses or other existing camp sites at first thought. The construction office, storage shed for construction materials and non-flush toilets could be built there rather than canteen. 

(3) Access Road

Contractors would be better to take the advantages of the existing roads, instead of constructing new ones. Consultation with local communication authorities on contractor’s vehicles working hours should be made beforehand to avoid traffic jam and impact on the local residents’ regular travelling.

(4) Borrow Earth Pits and Spoil Disposal Site

Legal borrow pits designated by local environmental sanitation authorities should be used during construction, rather than establishing the new one.  Appropriate allocation and hauling of earthwork should be made to reach its “zero net balance”.

(5) Platform for Public Information

(a) Construction signboard should be set up at a visible place, showing the contract name, scope of the construction works, names of project owner, contractor, CS, key persons in charge, data of commencement and completion of the works, the hotline accepting external supervision, the specific environmental mitigation measures.

 (b) Seven (7) days before the commencement of the works, contractor should place the posters, notifying the works to be constructed, construction schedule, the name of parties on the construction site and their duties, hotline for external supervision and augment;

(c)Construction activity during nighttime would be restricted. In special circumstances, the impact need to be controlled and notification be made in advance to seek understanding of local residents.

 (d) Five (5) days before stoppages (including water, power, telecommunication, traffic) contractors should notify the affected neighboring residents and enterprises by posters. 

(6) Prevention of Accidents and Risks

Contractors should develop emergency preparedness in advance; and designate a special staff responsible for the emergency. Once the accident occurs, contractors should call for help from other related agencies in time.

(7) People’s Safety and Health

The construction site should be fenced with traffic signs and guardrails to protect peoples.  Construction workers will be trained on safety and obliged to be equipped with personnel safeguards. If there are toxic materials or those containing asbestos to be torn down, they should be handled by workers specially trained.  All construction activities should be suspended upon heavy storm or emergency cases.

(8) Prohibitions

Logging is prohibited outside the approved construction site. The use of unapproved toxic materials, such as lead paint, asbestos, and the use of flame would be forbidden as well.

5 Management of Construction Site and Facilities

5.1 Management of Construction Material

The construction materials involved in the projects include sand, aggregated rocks and concrete. Impropriate transportation, stockpiling and utilization of these materials can cause environmental impacts of different scale. Subsequently counterpart environmental prevention measures shall be adopted to mitigate impacts.

Followings are measures proposed to manage transportation, storage and use of constriction materials:

(1)
Quite trucks are to be used. The operation of trucks should be arranged strictly during daytime. Contractors vehicles management should be strengthened to reduce hauling at nighttime in unusual working period；

(2)
Speed of trucks should be limited.  When passing through environmental protection targets (such as hospitals, residential quarters, schools), vehicles should reduce speed；

(3)
Traffic signs for vehicle drive in and out should be placed.  Drivers should drive trucks with civility and safety；

(4)
Dusty material (such as cement, lime) should be hauled in tankers.  Hauling dusty material in bulk would be prohibited.  Vehicles hauling sands and stones should be equipment with facilities to prevent falling and scattering. Vehicles should not be overloaded with sands and stones to avoid construction dust driven by wind.  The hauling routes should be properly planned and vehicles carry dusty loads should be covered or watered to prevent construction dust generation along hauling routes and minimize construction dust impact from hauling vehicles to environmental vulnerable area;

(5)
Site for stockpiling of dusty materials would be selected at 300 m .leeward of environmental sensitive site. Such stockpiles should be as covered or even fenced, watered regularly.   In the worse weather conditions, the stockpiles would be covered with felt;

(6)
Contractors’ vehicles should be regularly checked and well maintained to reduce dusty-generating activities;

(7)
Access roads should be paved with harden surface or watered to reduce vehicle tires’ rolling on the road and minimize impact of construction dust on air;

(8)
During construction, management on and use and hauling of particulate and dusty materials should be strengthened. Dusty work side should be maintained clean and periodically watered.

5.2 Management of Construction Equipments

Main constructions equipment for irrigation and drainage facility works may include: loader, road roller, bulldozer, excavator, agitator, vibrator, rammer, etc. Noise and tail gases emitted from these equipment, or the leakage of the equipment may impact on regional environment.  To minimize these impacts, following mitigation measures are proposed: 

(1)
Construction equipments should be placed in designated site orderly without occupying additional land area to reduce destruction to vegetation and soil;

(2)
Quite equipment should be selected as much as possible;

(3)
Muffler can be installed on noisy equipment, i.e., install muffler on vent pipe. Meanwhile, vibration absorption can be installed on foundation of equipments;

(4)
Fuel-powered mechanical equipment and vehicles should be operated when they are on normal conditions to ensure their emission comply with discharging standards.

(5)
Rational use of equipments with strengthens maintenance and repairmen to prevent potential impact of fuel running, leaking, dripping on surface water and soil environment。

6  Borrow Pits

6.1 Stone and Soil Quarry and Borrow Pits

The gravel used for project construction will normally be taken from existing qualified quarry. The gravel needed for construction in each project counties will be sourced from local licensed quarry. Nevertheless, strict management and control over loading, transportation, noise and stockpile on-site shall be undertaken.

Involved road construction works under the component is mainly renovation and expansion of existing road networks. This component will be initiated simultaneously with irrigation facilities and micro civil works component. Most of aggregated earthworks generated from those two components will be used to be backfilled in the road construction component. Meanwhile, according to the project characteristics and environmental features of project site, no extraction of soil is required during construction stage and as such, no quarry is needed.

6.2 Dumping Site for Waste Aggregates

The waste aggregates generated during construction stage include renovation or construction of road networks. Base on progress of construction, these aggregates will be transferred to and landfilled in the solid waste disposal sites of each project county. Temporary wind and rain protection will be applied and fence will be installed when necessary. Water will be sprayed on regular basis in order to prevent raise dust. Felt cover will be installed in case of bad weather. Meanwhile, utilization of resourcable aggregates is encouraged and cleaning of leftover will be conducted timely. Cover of stockpile is required during transportation and schedule shall be made in advance to mitigate impacts to environmentally sensitive areas.

6.3 Concrete Processing Plant
Cement concrete structure is adopted for some road works of the project. Firstly, it is necessary to investigate whether there is a concrete mixing palnt around the project, and the commercial concrete should be selected preferentially. The effective measures of noise reduction, dust removal and waste water management should be taken for the commercial concrete mixing plant. The permission should be obtained from the local EPD . If there is no commercial concrete around, the concrete mixing plant should be set up on site according to the requirements in table 6.3-1 

Table 6.3-1 Site Selection for Concrete Processing Plant

	Should not select
	Should select

	· Upwind of sensitive areas such as residential areas and schools;

· Within 200m downwind of sensitive areas such as residential areas and schools;

· Basic farmland;

· Residential base;

· Forest land;

· Land within 200m of River course area;

· Within 1000m upstream and 500m downstream of the drinking water supply area, and avoid the scope of drinking water protection area;

· Paddy fields;

· Land with good vegetation cover;

· Land for special purposes;
	· Land within the scope of permanent land use;

· Waste land;

· Abandoned land;

· Relatively high terrain;

· Other poor quality land;


Before commencement, the construction entity shall: prepare the EHS management plan for the construction site, establish the EHS organization, determine the environmental sensitive targets, establish water source management, wastewater management, waste gas management, noise reduction measures, health and safety management, etc. The supervisor shall strictly review the site selection of the concrete mixing plant. The EHS management plan shall be reviewed.

Dust, noise and wastewater generated in the process of mechanical mixing, vibrator vibration and concrete curing will have an impact on the surrounding air, acoustic environment and surface water environment.

(1)
The site for processing and mixing concrete should be selected reasonably and fence should be built when necessary.

(2)
Noise eliminator should be installed at the source of noise from mixer and vibrating sources. Meanwhile, basic vibration elimination facilities can be adopted to support the main machine.

(3) it is suggested that the construction company should arrange the construction personnel reasonably to reduce the operation time of high noise machinery, and provide earmuffs for the construction personnel to reduce the impact;
(4)
Integrated utilization of waste water that has been processed by temporary sediment pond.

(5) The construction entity shall determine the appropriate water source. Tap water or the existing drinking water source of the surrounding villages should be selected. It is forbidden to dig new wells. If it is necessary to dig new underground wells for water,  permission from the relevant departments shall be obtained in advance;

(6) The concrete mixing process is conducted in sealed state. Wet mixing should be adopted, and dust removal measures should be applied. During the transportation, temporary storage, loading and unloading of bulk materials such as earthwork, cement and lime, wind shield measures or dust control measures shall be taken. Watering shall be adopted to reduce dust;

(7) In the later stage of the project, the main task is to dismantle the construction facilities, clear away the stones, sand and other building spoils generated during the concrete mixing process. At the same time, planting and land reclamation should be adopted to restore the original appearance as much as possible.

Before commencement, the reviewed EHS management plan of the construction site shall be filed on record in the local EPD.

7  Water and Soil Conservation

Principles of Integrated Water and Soil Conservation Engineer Works together with road works, integrated delivery of main construction works, affiliated works and temporary works, focus on preventative measures, adopt comprehensive disposal methodologies, realize in-depth treatment that solve root issues and other preventative measures should be incorporated. Meanwhile, logistic lay-out of conservation measures should be adopted in accordance with local conditions. Effectiveness of conservation during construction stage should be highlighted, in particular on vegetation and recovery in borrow pits and dumping sites. Prevention and fencing are prioritized than dumping in real cases.

7.1 Delivery of Water and Soil Conservation Measures and Schedule of Construction and Operation

(1) Delivery of prevention measures

The potential risk of water loss and soil erosion can be detected in roadbed and sand quarries. The roadbed will go through long construction period when prevention measures should be prioritized on side slope management and drainage network. While for prevention measures delivered among the waste soil quarries, the priorities should be temporary fencing, drainage facilities and vegetation recovery measures.

(2) Schedule of construction measures

Main risks of water loss and soil erosion can be found during construction stage, when water erosion is the dominating damage. Prevention priority is on diversion of stormwater. Design of major works has integrated improved storm water system and subsequently construction of certain storm water system shall be initiated in advance, in order to connect to existing drainage facilities and, to function water conservation in an early stage.

7.2 Prevention Zones for Major Civil Works

Potential cases of soil erosion and water loss normally take place during filling of road foundation and construction of road surface. Massive earth and rock reallocation is expected when filling up the road foundation. Earth works tend to lose and easy to slide down. Along with progress made in construction, the road surface is pressed and tightened. The surface run-off will erode the side-slope on both sides of the river. Soil erosion is dominated by liner erosion, which will be companied by massive erosion and rainfall damage. As such, priorities of water conservation within this component will be on drainage on both sides of the road, protection on side-slope and temporary preventative measures during construction stage.   

(1)Requirements of construction

A： Construction of intercepting ditch should be initiated earlier than road foundation, in order to reduce impacts associated by fill-up of road foundation on both sides of the road. 

B： Protection of side-slope shall be delivered timely when the road foundation is shaped. 

C： Regular dredging in intercepting ditch and sediment pond shall be delivered during rainy season. The bottom soil can be used to backfilled in the side slope and tightened. 

D： In case the road foundation construction needs to utilize irrigation tunnels, renovation of tunnels and dredging shall be made timely. It is to avoid intervention to normal agriculture production. 

(2) Preventative measures

A： Stripping of surface soil and preventative measures

Principles of stockpiling of surface soil: no stockpile is allowed at the conflux. No stockpiling is allowed on the road in vicinity to the project site or sensitive river course. Stockpiling shall not be placed in the way of access road. It is suggested to stockpile on the spare roads in low-sits area, in order to minimize construction workload. The surface soil that is stockpiled temporarily in the project site is peeled off from agricultural farms nearby and it will be used for vegetation coverage at later stage. The surface soil shall be stockpiled within the boarder of acquisitioned land on rode sides. To avoid slide of earth works, temporary fence by soil bags shall be applied around stockpile.  

B： Interception bank on road shoulder and temporary torrent slot

When the road foundation is shaped, earth banks should be constructed and the torrent slot should be dug along side-slope, in order to divert run-off into the slot and avoid damage on side-slope. Earth bank can be made by surplus soil from construction of road shoulder and tightened to shape. The width is 0.2m and height is 0.1. The torrent slots can be put in every 100m with plate-shaped fracture surface and 0.15 in depth. The entrance within 1m will be brushed with mortar (3m in depth), or be protected by colored cloth or knitted bags. According to survey, mortar is featured with easy-operating and long-lasting protection and easy to be dismantled. The colored stripes is not costly but not easy to be attached to ditch and function of protection is not effective that requires frequent maintenance. The knitted bags involve complicated construction process and they are fragile to wind damage. Function of water-proof can be easily damaged. As such, Mortar surfaced torrent slot is recommended. 

C： Measures to sand sediment 

The outlet of interception ditch by road foundation will be equipped with sediment pond.

7.3 Preserved Area for Concrete mixing

(1)Requirements to construction and operation

①
Layout of concrete mixing station shall follow the principles of ‘minimize number of stations and centralize construction area’, in order to minimize size of land acquisition.

②
Site designated for concrete mixing should be located in the high elevated area where damage by water erosion can be mitigated

③
Road surface within the mixing station should be stiffened by applying cement on it 

④
Necessary dust prevention and minimization measures shall be adopted on-site, such as installing dust prevention facility on the cement tanks. 

⑤
Clear days (dry days) require frequent water spray within the concrete mixing station. 

⑥
Timely dredging is required to sediment pond and stockpiling of sludge is not allowed around the boundary of sediment pond.   

⑵Preventative measures

Surface water within the mixing station for concrete is the prevention priority. Due to needs for transportation and stockpiling, it is suggested to stiffen the ground on-site. Large stockpile of sand and gravels can be found in-situ and subsequently concentration of sand during wet season is in large quantity. As such, waste water discharged from cement tanks and mixing facilities containing large amount of cement can pollute other water bodies. It is proposed to establish one sediment pond next to every mixing station, where the surface water on-site can be integrated utilized after the sediment pond.    

Land recovery will be delivered post the construction stage, with main tasks of dismantle constructing facilities, clean-up of gravels left from cement processing stage and sand left on the construction material. Vegetation and recovery of previous green areas is required to maintain original landscape of the area.

7.4 Preserved Area to Access Road

Access road used during construction stage for the component is mainly adopted for transporting construction material and waste aggregates. If new access roads are needed, it is preferred to use bare land or brown fields. Simultaneous, the size of access road shall be minimized so as to reduce impacts on vegetation and soil associated with land acquisition.

(1)Requirements to construction 

①
Selection of access road can be firstly chosen from constructed roads. Negotiation with local authorities is encouraged when it’s necessary to widen and stiffen the road surface, so as to gain a win-win benefit.  

②
For newly constructed access roads, massive earth excavation and resettlement should be avoided. 

③
Regular water spray is necessary to control raise dust during clear and windy days. 

(2)Design of preventative measures

Considering the farmland on both sides of the access roads, the land acquisition should be minimized by digging interception ditch on one side, which is connected to drainage of temporary aggregates dumping sits and drainage connected to road foundation.

7.5 Preserved Area for Temporary Dumping Site for Aggregates

(1) Selection of site for waste aggregates is essential. When the aggregates are damaging existing vegetation or changing the authentic landform and slopes, plantation and recovery works are required. 

Temporary aggregates dumping sites should be located at mash land with large storage capacity, or alternatively in the bare land or brownfields that are to be constructed for real estate housing. No dumping site is to be located in the basic farmland, forest and other locations that are risky for geographical disasters and other damages on roads. Dumping site is prohibitive near the interception ditch for landslide or slippery slop-side. 

(2) After spoiling is completed, vegetation, backfill of soil or other integrated utilization of aggregates should be made timely, complying with following management rules: 

Before spoiling, the surface soil should be stockpiled for utilization later on. Treatment or recovery of dumping site should take into account of soil quality, conditions for irrigation, climatic features, production function and status of planned activities, in order to decide options of utilization. 

(3) Residue fencing and slope protection should be designed in accordance with factors of location, features, estimated height of waste aggregates. When stockpiling waste aggregates in the ditch, residue dam should be constructed. 

(4) The drainage system in spoil sites should be established in accordance with topographic, geographic and hydrological conditions locally, taking into account of ditches, farmland and irrigation facilities related. So as to avoid water erosion on soil and change of run-off conditions that could consequent in further erosion of farmland and hillside. The dumping sites located at the valley and hillside should be equipped with improved drainage system. In case the surrounding environment is favored for catchment, interception and draining measures can be adopted to divert water out.  

Additionally, when the engineer works are completed and the vegetation recovery measures are to be delivered among preserved area for major engineering works, access roads and mixing stations for cement, as well as dumping sites for waste aggregates, local species should be adopted and invasive species should be avoided.

8 Management of Ambient Air Quality 

8.1  Impact Analysis of Ambient Air Quality

The dominating impacts on environment and air quality during construction stage of the project are contamination associated with raise dust and gas emission from the vehicles.

8.1.1 Construction Dust 

Construction dust is mainly generated from roads, stockpiling and mixing sites of materials, as well as construction works. 

Dusts from roads are mainly associated with transportation of construction material by lorry. It is related to speed of vehicles and wind speed, as well as volume of accumulated dust and humidity of road surface. Among which, wind speed and strength of wind impose direct impact to transmittal distance of dust. Tough road surface from un-stiffened roads is the main source of dust, due to lose gravel on surface and frequent crush by vehicles. 

Type, features and wind speed are very relevant to volume of dust in the stockpiles of construction material. Materials that are light weighted can be easily disturbed and raise dust. Granule in the material can be raised in large volume. The raise of dust in the stockpile includes wind-blow dust, unloading dust and secondary dust generated from vehicle movements. These sources will generate major dust pollution to surrounding environment and impose major impacts to air quality. 

Certain quantity of dust can be generated during concrete processing, which is a major source of pollutants associated with construction works. Normally two options will be adopted for mixing concrete, namely moving mxture and standing mixture. Moving mixture is featured with portable facilities and subsequently it is difficult to adopt closed sealing techniques. As such associated pollution normally has wide coverage of area and its impact is long lasting. While for the standing mixture procedure, it is fixed to certain location where sealing techniques can be easily applied. It is suggested to adopt standing mixture procedure for the project which is easier for sealing up.  

During windy days, dredging of earthwork, backfilling and transportation are risky to massive raise of dust in case no protective measures are adopted. According to relevant data, unload of soil and rocks in the wind speed of 3m/s can consequent in concentration of TSP of more than20mg/m3 in distance of 100m. It can be concluded that unload of earthworks can cause massive raise of dust and the scope of impact is wide.

8.1.2 Vehicle Emission

Another source of impact on environmental and air quality during construction stage generates from car mission of various construction vehicles and lorry. Main pollutants are classified as CO, CO2, NO2 and HC. However, the project has involved a short period of construction process, the pollution from vehicle emission is intermittent and fluctuate, with small amount of emission volume. As such, impact to surrounding environment is not considered significant.

8.2 Management Measures for Environment and Air Quality

In order to reduce impacts on regional environment and air quality associated with construction activities and application of mechanical facilities, environmental management should be enhanced to take counterparts preventative measures to different pollution sources.

8.2.1 Dust Raise during Construction Stage

(1)
Access roads paved by gravel are adopted during construction stage and engage frequent spray of water in order to reduce raise of dust.  

(2)
Fine particle stockpiled on-site should be stored airtight or covered. Water can be sprayed considering features of different material in order to control quantity of dust effectively. 

(3)
Fence should be applied when the access roads are to go across the environmentally sensitive spots. 

(4)
Cleaning and transferring of waste aggregates should adopt airtight container and toss in the air is prohibited. Waste aggregates should be stockpiled in accordance to relevant regulation on urban waste classification and storage. Timely transfer and digestion is needed which required spray of water in advance. 

(5)
Management of transportation vehicles are to be enhanced. The lorry with risk of dust pollution should be covered during operation. 

(6)
Dismantle of operational facilities should apply water spray and dust reduction measures. Residues should be cleaned up within 3days upon completion of project, meanwhile following relevant regulations on management of dismantle operations.  

(7)
Shelter that can fence the dust raise regions and water spray facilities should be applied on-site. 

(8)
Centralized stockpile of earthworks in situ is required with cover applied on. Lorry should not be over-loaded in order to avoid falling of residue during transportation. 

(9)
Entrance and exit to the site should adopt measures that can keep vehicles clean. Clay stick to the tires should be cleared before vehicles moving out of the site.  

(10)
Site for stockpiling material and large board should be flattened and tightened. 

(11)
Timely spray of water and cleaning-up of the site is required. 

(12)
Considering dominating direction of wind and protection targets from the surrounding environment, stockpile of fine particles should be placed downstream and stays 300m from surround environment. 

(13)
Burning of all kinds of waste is prohibited.

8.2.2 Vehicle Emissions

(1)
Select and use engines and vehicles that are in good conditions

(2)
Fuel engines and vehicles should be maintained in normal condition in order to guarantee standard emission of waste gas. 

(3)
Use of applicants should be scheduled reasonable and maintenance should be reinforced.

9. Management on Acoustic Environment
9.1  Impact Analysis on Acoustic Environment 
Noises during construction can be classified as noise from mechanical equipment, noise from construction activity, and noise from vehicles. Noise from mechanical equipment is to be generated from such equipments as excavator, concrete mixer, loader, etc, which are point noise sources;  Noise from construction activity is to be generated from scat, slash of loading and unloading, yo-heave-ho, clash of installing and dismantling shuttering, which are momentary noise;  Noise from vehicles are traffic noise. Of all these noises, mechanical noise may impost greater impact to acoustic environment. 

9.2 Environmental Quality Standards for Vibration and Noise
During the construction period, Environmental Noise Emission Standard for Construction Site Boundaries (GB12523-2011) shall be applied. During the operation period,  Environmental Quality Standard for Noise (GB3096-2008) class 2 shall be applied for the residential area in the village ; see table 9.2-1 ~ 2 for the standard values.
Table 9.2-1 Environmental Noise Standard for Construction Site Boundaries(GB12523-2011)

	Daytime
	Nighttime

	70 dB
	55 dB


Table 9.2-2 Environmental Quality Standard for Noise(GB3096-2008) 

	Class
	Daytime
	Nighttime

	2
	60 dB(A)
	50 dB(A)


9.3 Mitigation Measures for Acoustic Environmental Quality 
1. Construction Period
During construction noises from different sources may course different impact on acoustic environment. Mitigation measures are to be taken and strengthened to minimize the impact. 
(1) Quite and advanced equipments should be selected as much as possible;
(2) Construction working hours are to be 8:00~20:00.  At the mid day time from 12:00～14:00 for lunch break, construction should be suspended.  Construction activity during nighttime would be restricted. If nighttime construction is really unavoidable, permit should be obtained and announcement should be made to peoples to be affected in advance. 
(3) Rationally arrange construction schedules to avoid operations of more noisy mechanical equipment at the same site and same time. Construction hours should be arranged tightly to minimize the impact of noise on construction workers. 
(4) Noisy equipment should be provided with vibration absorption their foundations or tied up with damping materials;
(5) Noise from haulage vehicles may impact to environmental vulnerable areas. Therefore, contractors should improve its worker’ environmental awareness, get to know folk-custom of local people, arrange appropriate haulage time.  When passing through local residential quarters and environmental vulnerable area, drives should reduce the driving speed and stop whistling to prevent and reduce noise impact.  

(6) The noisy equipments should be sited on the side rather far away from local residential quarters. Construction site should be installed with fence with noise-proof function. 
(7) Contractor workers are recommended to be provided with ear muff, especially those workers nearby noisy equipments. 
(8) All equipments should be effectively maintained periodically to keep them in goon working conditions for the purpose of extended operation life and reduced noise. 
(9) Stricter management stipulations on construction intensity, number of equipment operators, equipment operation rules can be made, if necessary. 
2. Operation Period
(1) The maintenance of the road should be strengthened to ensure the smoothness of the road surface to reduce the traffic noise caused by vehicle bumps due to poor road conditions.

(2) Ensure that the vehicles on the road are in good operation condition, strengthen the management and maintenance of motor vehicles, and prohibit the unqualified vehicles on the road..

(3) Speed limit signs and traffic lights shall be set at the horizontal intersection of the route or at concentrated residential areas to ensure the vehicle running at a constant speed and the whistle is forbidden.

10  Management of Surface Water Environment

10.1 Analysis of Impacts on Surface Water

Waste water generated during construction stage is categorized the operational waste water and domestic waste water. The operational waste water is mainly generated from vehicle cleaning and cleaning of operational ground, construction material, processing of concrete, washing of sand and gravel.

10.2 Management Measures on Surface Water Environment

(1)
Waste water generated from vehicle cleaning and cleaning of operational ground, construction material, processing of concrete, washing of sand and gravel should be collected by tunnels. After mixing and diluting, the waste water can be diverted to temporary sediment pond for processing. The retention time for waste water in the sediment should remain longer than 12 hrs. The processed water will be utilized to cleaning operational ground, cleaning of construction material, maintenance of concrete and washing of gravel. 

(2)
Temporary dry latrine should be equipped in-situ in accordance with actual living conditions of the rural area, where faeces should be cleaned and collected regularly and utilized as fertilizer. 

(3)
Operational management should be reinforced by which running, leaking, dripping and spillage should be strictly controlled. Drainage and water conservation should be applied to temporary stockpile. Impacts associated with water erosion originated from stockpile of sand should be prevented. 

(4)
Treatment measures for industrial and domestic waste water should be applied to other contractors, in order to guarantee appropriate treatment and disposal of waste water. 

(5)
Environmental protection education with operational staff should be enhanced, to raise awareness among operational staff. No littering, pouring of residue and waste water are allowed. 

10.2 Storm Water Management 

Construction or widening of sealed roads increases the amount of impermeable surface area, which increases the rate of surface water runoff. High stormwater flow rates can lead to stream erosion and flooding. Stormwater may be contaminated with oil and grease, metals (e.g. lead, zinc, copper, cadmium, chromium, and nickel), particulate matter and other pollutants released by vehicles on the roadway, in addition to deicing salts (e.g. sodium chloride and magnesium chloride) and their substitutes (e.g. calcium magnesium acetate and potassium acetate) from road maintenance facilities in colder climates. Stormwater may also contain nutrients and herbicides used for management of vegetation in the rights-of-way. The following measures can be adopted:

(1) General Stormwater Management

·Use of stormwater management practices that slow peak runoff flow, reduce sediment load, and increase infiltration, including vegetated swales (planted with salt-resistant vegetation); filter strips; terracing; check dams; detention ponds or basins; infiltration trenches; infiltration basins; and constructed wetlands;

·Where significant oil and grease is expected, using oil / water separators in the treatment activities;
·Regular inspection and maintenance of permanent erosion and runoff control features;

(2) Road Paving;
·Paving in dry weather to prevent runoff of asphalt or cement materials;

·Use of proper staging techniques to reduce the spillage of paving materials during the repair of potholes and worn pavement. This may include covering storm drain inlets and manholes during paving operations; using erosion and sediment control measures to decrease runoff from repair sites; and utilizing pollution prevention materials (e.g. drip pans and absorbent material on paving machines) to limit leaks and spills of paving materials and fluids;

·Reducing the amount of water used to control dust, and using sweeping practices rather than washing. Collecting and returning swept material to aggregate base or disposing as solid waste, as described in the General EHS Guidelines; 

·Avoiding the generation of contaminated runoff from cleaning of asphalt equipment by substituting diesel with vegetable oil as a release and cleaning agent; containing cleaning products and contaminated asphalt residues; scraping before cleaning; and conducting cleaning activities away from surface water features or drainage structures.
(3) Road Deicing

Colder climates may require the clearing of snow and ice from road surfaces during winter months. Stormwater management recommendations in this context include:
Primary use of mechanical deicing methods (e.g. sweepers

and plows) complemented by chemical means if necessary;

·Pre-treating of pavement surfaces with anti-icing methods prior to the onset of snow or ice to reduce the need for subsequent applications and allow for easy removal; 
·Selectively applying anti-icing and deicing agents based on expected pavement temperatures and the use of road weather information systems;

·Training employees in the application of anti-icing and deicing agents at optimum rates and times, and routinely calibrating deicer application equipment; 
·Selecting the type of anti-icing and deicing agents based on the location of environmentally sensitive areas and the potential impacts of the particular agent;

·Designing roads and bridges to minimize the accumulation of drifting snow on the roadway;

·Designing drainage and site reinstatement to minimize impacts of anti-icing and deicing agent runoff to surface water and vegetation.
11  Ecological Conservation and Management

11.1 Analysis of Impacts on Eco-environment

During construction of some new access roads and infrastructure, certain area of slope will be dug out which will cause damage to original land-use type and exacerbate fragmentation. The earth granule will be changed where coverage of vegetation will be decreased. Various degrees of impacts can be expected on regional vegetation, wildlife, and local agriculture eco-system and soil erosion. 

Impacts associated with civil works on vegetation can be found on surface dredging, transportation and stockpile of construction material and production facility. Damage on vegetation on-site can be expected following compacting and stepping by building machines and operational staff. Degradation of vegetation on site will reduce the coverage and productivity of bio-resources in the region. 

Noise generated by machine and movement of staff is main contributor to the impacts on wildlife. All types of constructing machines, such as lorry, bulldozer, excavator, mixer and vibrating stick can generate huge noise. Although emission of noise is intermittent, the source of noise is centralized and most of the noise is originated from the open sources, the scope of impacts associated covers a wide range of area. According to field survey, there is no large wild life species detected but only small birds and mice are found. 

Road works take small area of farmland, which will be compensated in accordance with relevant regulations by PMO. There is no plantation of economic plants in the affected farmland and as such no significant impacts will be imposed to local agricultural income.

11.2 Management Measures for Ecological Conservation 

(1)
Improve layout of construction site by minimizing scope of activities and mitigating impacts on vegetation. 

(2)
Out sourced construction material, such as gravel, sand and cement, transportation should be limited in time scale and land acquisition in order to minimize impacts on vegetation. After completion of project, timely cleaning of project site and vegetation are encouraged to recover damaged plant. 

(3)
Base on the results obtained from field survey, plants that are not resettled and lodged should be preserved by temporary fence. 

(4)
No marks should be attached on the trees apart from identification mark. No parking of vehicles and equipments within the preserved area of plants. 

(5)
Temporary interception ditches should be construction on site in order to provide flood diverting tunnels to compensate damaged surface run-off tunnels on site. The storm water can be diverted and avoid further erosion to the project by surface run-off.

(6)
The construction contractors should limit timescale for land acquisition and earth works, without compromising quality of project. Digging and fill of side slope should be delivered instantly and stably in order to minimize impact on other areas off site.

12  Treatment and Management of Solid Waste

12.1 Analysis on Impacts Associated with Solid Waste

Solid wastes generated during construction stage mainly originates from waste aggregates, digging, waste soil after backfilling and domestic wastes generated by operational staff. The construction aggregates originate from constructing process and dismantle of buildings, as well as any other waste substances. It involves a complicated composition, including: waste gravel, waste concrete and waste metal. The domestic wastes include plastic and waste paper. Late disposal of construction aggregates will not only affect visual landscape, but also with risk of dust rising during windy and dry days. Impropriate treatment of domestic wastes generated by operational staff will provide preferring environment to insects and virus.

12.2 Management Measures to Solid Waste Disposal

According to binding legislation and regulations, proper collection and disposal of construction aggregates, waste soil and domestic wastes are compulsory. 

(1)
Construction aggregates should be integrated utilized with other on-going small-sized civil works and road works. The rest should be stockpiled in designated site. Cleaning and transfer of waste and landfilling should be scheduled in accordance with construction progress. 

(2)
Construction aggregates should be suspended during transportation in an air-tight container. Swing and spray in the air is banned. Classified storage is required in accordance with waste category management regulation and timely disposal is needed. 

(3)
Cleaning and transferring of construction aggregates should apply water in advance. 

(4)
Domestic wastes should be collected with rubbish bins and transferred to the landfill sites for domestic wastes. 

(5)
Waste aggregates include certain amount of mellow soil, which can be applied on the bare land and cultivated forests. Rest of the earth works should be used to block up the road foundation and ditches on both sides of the access roads

(6)
No burning of toxic and harmful substance is allowed on site. Disposal of toxic substance should be disposed in accordance with relevant requirement.

13  Hazardous Waste and Inflammables and Explosive Products

13.1 Management Measures for Hazardous Waste and Inflammables and Explosive Products

Road construction activities may involve the storage and transportation of hazardous waste (e.g. waste diesel oil, engine oil, lubricants, oil paints), inflammables & explosive product (e.g. diesel oil, engine oil).  Such waste or products can be risky to environment when not treated properly.

(1)
Management measures to store hazardous waste and inflammables & explosive products 

①
When diesel oil, engine oil, lubricants, oil paints are delivered to the construction site, receiver should carefully examine if they are packed well and if there is any leakage. When leakage is spotted, such products should be rejected and returned. 

②
A special storage house tagged with warning symbols in the construction area should be used to store hazardous waste and inflammables & explosive products.  The ground of such store house should be lined to prevent leakage. Such store house should be furnished with such emergency responsive materials as absorption kit/sand/woodchips;    

③
Hazardous waste and inflammables & explosive products should be labeled 

④
Storage of diesel oil, engine oil, lubricants, oil paints should comply with the requirements stated in the certificate for storage. 

⑤
When maintaining the equipments, waste diesel oil, waste engine oil and waste lubricant should be collected by specific container, stockpiled and cleaned frequently in the hazardous waste disposal center of Hubei.  

(2) Measures for preventing fire accidents

①
To comply strictly with the legislation, regulation and ordinance on fire extinguish and prevention. Operational standards for working space should be complied. 

②
Strict approval policies on activities that control use of fire should be applied and license must be adopted before initiation of any activities. 

③
 Strict management roles must be adopted to effectively control and prevent accident and guarantee safety.

④
Education and awareness rising on safety use of electricity should be promoted and illegal connection to electric devices should be banned. 

⑤
Rescue measures applied to fire accidents and on-site rescue.

A: In case of fire accident, emergency measures for extinguishing fire should be put in place. Staff should be equipped with musk and other protective devices before entering the site. Entry by other people should be avoided. 

B: Identify causes of fire and adopt suitable equipments for fire extinguish.

C: Once fire was extinguished, specific staff should take the role of monitoring and to prevent recovery of fire accidents. Extension of time allocated for rescue should be considered. 

D: Site cleaning should be delivered timely and burned material and substance should be disposed properly. 

⑥
Stocking pile for diesel oil, engine oil, lubricant and oil painting should be equipped with matching fire extinguisher.

13.2 Risk Preventative Measures and Responding Plan

13.2.1 Risk Preventative Measures

(1)
Establishment of corresponding network and leading team for emergency responding and appointment of focal person for delivery of work. 

The county PMO will take the lead to coordinate with other line agencies, such as environmental administration, security bureau, fire distinguish brigade, EMS and water boards to form emergency corresponding network. The organizations with capacity of responding to emergency accidents should take the lead to set up transportation accident responding team, responsible with emergency accident associated with transportation of hazardous waste. 

(2)
By delivery of survey, stringent management principles on transportation of hazardous waste and inflammables & explosive products should be complied, in order to reinforce management and prevention of emergency environmental contamination accidents. 

(3)
Management on hazardous chemical produced should be enhanced by development of responding plan for hazardous waste and inflammables & explosive products. The transportation process should be registered with local security bureau. Training among management staff and practitioners should be delivered in advance and certificate is required before taking the role, in order to avoid leakage accident. 

(4)
During transportation process, both driver and passengers should keep focused and carefully observe sign posts aside, in particular when passing through residential area and rivers. Parking and stop-over should be limited. 

(5)
Speed limit sign posts and alarming signs should be attached on both sides of the bridge, clearly stating emergency call number and reminder made to the drivers.
13.2.2 Risk Responding Plan

Contractors should develop a detailed responding plan and carry out coordinated actions. Responsible person and roles played by relevant departments should be clearly identified, in order to guarantee that accidents have been controlled within shortest notice and damage to environment is minimized. The emergency plan developed for the project should be integrated into regional emergency plan, targeting at mobilizing rescuing capacity and quick responding to accidents associated with hazardous and chemical products and, subsequently, minimizing the damage and loss induced by accidents. Executive department for handling the hazardous waste and inflammables & explosive products should be established, which will be responsible for coordinated organizing and delivery of rescuing works. Main components included in the plans are:

(1)
Report to the police and contacts details

(2)
Classified responding procedures

(3)
Emergency environmental monitoring, rescuing and control measures

(4)
Evacuation of staff and organization of evacuation

(5)
Recovery measures

Recovery measures to accidents involve recovery of contaminated soil and water. As for seriously contaminated soil, surface soil that is contaminated should be peeled off and sent to centre for hazardous waste for further disposal. For polluted water, active purification measures should be adopted, such as filtering of floating pollutants, which is to be sent to WWTP for burning. 

(6) Training program. 

14  Public Consultation
Public consultation is a mutual communication between project contractor and general public. It established a formal mechanism for public to take part in environmental monitoring. It helps the public within the affected area of the project understanding information on environmental issues, as well as providing opportunities to extend their opinions. This is essential to introduce scientific-sound and democratic decision making process which is vital to final decision and implementation.

14.1 General Requirement to Public Consultation

General requirements to public consultation include disclosure of environmental information and call for public’s opinions. Construction organization or mandated environmental assessment institute, environmental administration should disclose relevant environmental assessment results to public, in compliance with relevant binding regulation and legislation, applying easy and simple means of information disclosure. The information can be released on local media, giving out free leaflets and other easy access for public to access to the information. 

Construction organization or mandated environmental assessment institutes should adopt means of public consultation, forum, workshop and public hearing following release of brief report of environmental assessment on the project to further consult public opinions. Public could feedback in written by letter, fax, email or other stated means to project owner, mandated environmental assessment institutes, or environmental administrations that is responsible for review of environmental assessment report, after receiving released information on the project. The original documents of public’s feedback should be filed by those three parties for record and post review. 

Environmental administration can organize expertise consultation to review and discuss to what level have the public opinions been adopted, justifying practicability of those comments and propose suggestions of solutions. Public can report back to environmental authorities in case the reasons of not accepting the feedbacks from the public are not accounted or not justified. When necessary, environmental authorities can check with the public for details. 

Principles of information disclosure should be timely, appreciative to affected individuals, groups and organization. In accordance with environmental policies of the WB, two public consultation should delivered.

14.2 Methodologies of Public Ponsultation

(1) Survey of public, company and consultancies ‘opinions

The construction organization and mandated environmental assessment institutes can adopt questionnaire to consult with public’s opinions. Other options of consultation can also be adopted with consultancies and expertise. Consultation with expertise involves individual consultation or group consultation with relevant institutes. Comments from these expertise and institutes should be feedback in written clearly stating their opinions. Signature and stamp should be sealed on the documents, including disparate opinions. 

(2) Symposium and workshops 

The construction organization and mandated environmental assessment institutes that have decided to adopt symposium and workshops for consulting public opinions should identify key themes of the workshops in accordance with scope and level of environmental impacts, environmental baseline and evaluation indicators. The construction organization and mandated environmental assessment institutes should develop and compile minutes and conclusions from the workshop within five days and file for record. The minutes and conclusions should record any different opinions.

15  Visual Impression and Landscape

Landscaping of road works should take the direction, buildings, drainage system, vegetation and facilities attached into account, in order to balace internal and external landscape along the road works, where constructed landscape can be integrated with natural environment and cultural relics. Design of various of artificial buildings together with their shapes and colours, should take visual effect and impression of viewers into account. 

(1)
Alined layout of landscape on roads is encouraged which can maintain a flat and horizontal structure.

(2)
Environmental landscapes should be taken into consideration while comparing different options. In the section with mono-natural landscape, the linear can be kept with curves and consistent. A balance between horizontal and vertical structures should be well kept. 

(3)
Landscape of extra value to road side, such as tress, hills, natural landscapes and cultural relics should be made good use of. 

(4)
Slopes on both sides of the road should keep a naturally decent slope and accompanied with shallow ditches. Meanwhile, no intervention to existing landscapes is encouraged. 

(5)
Gardening can be integrated in the design of landuse along road works. Color and shapes should be coordianted with the overall design and vegetation or other engineering works should be introduced when fencing or shading is necessary.

(6)
Different decents can be adopted along the road works accompanying by shallow ditches. This can balance topographic conditions between road foundation and existing ground. Structure, color and material of each section are essential component to bridge landscape. Both internal and external landscapes should be taken into account while designing the bridges. 

(7)
Both sides of the road works are central to the visual impression. During construction, dumping site, graveyards, stockpiles of construction material, mixing and processing site can be seen on site. After completion of the rpoject, those sites will be recovered with vegetation, cultivation and other engineering works that could shade or improve the landscapes.
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Figure 15-1   Standard sectional view of the road work

16  Community Health and Safety
16.1 Construction Period
During the construction period of road works, the community health and safety problems caused by the project are mainly as follows: (i) pedestrian safety and traffic safety risks caused by the increase of construction vehicles; (ii), the interference of infectious diseases caused by the inflow of construction personnel to the local community.
Traffic and transportation accidents have become one of the most significant causes of injuries and fatalities among members of the public worldwide. Construction access and passage shall be set up away from crowd area such as schools and markets. Sharp turns shall be avoided and proper width shall be considered to meet the WB’s requirements:

(1) Construction site safety management. Monitoring equipment shall be installed on the construction vehicles. Emergency response equipment shall be prepared against accidents such as fire, vehicle rollover, etc.
(2) Construction site vehicle safety: Vehicle traffic and use of lifting equipment in the movement of machinery and materials on a construction site may pose temporary hazards, such as physical contact, spills, dust, emissions, and noise. Heavy equipment operators have limited fields of view close to their equipment and may not see pedestrians close to the vehicle. Center-articulated vehicles create a significant impact or crush hazard zone on the outboard side of a turn while moving. Techniques for the prevention and control of these impacts include: (i) Planning and segregating the location of vehicle traffic, machine operation, and walking areas, and controlling vehicle traffic through the use of one-way traffic routes, establishment of speed limits, and on-site trained flag-people wearing high-visibility vests or outer clothing covering to direct traffic. (ii) Ensuring the visibility of personnel through their use of high visibility vests when working in or walking through heavy equipment operating areas, and training of workers to verify eye contact with equipment operators before approaching the operating vehicle. (iii) Ensuring moving equipment is outfitted with audible back-up alarms. (iv) Using inspected and well-maintained lifting devices that are appropriate for the load, such as cranes, and securing loads when lifting them to higher job-site elevations.
(3) Safe driving. Traffic safety should be promoted by all project personnel during displacement to and from the workplace, and during operation of project equipment on private or public roads. Prevention and control of traffic related injuries and fatalities should include the adoption of safety measures that are protective of project workers and of road users, including those who are most vulnerable to road traffic accidents. Road safety initiatives proportional to the scope and nature of project activities should include:
(a) Emphasizing safety aspects among drivers. Safety training shall be carried out regularly.
(b) Adopting limits for trip duration and arranging driver rosters to avoid overtiredness. Avoiding dangerous routes and night driving,
(c) Regular maintenance of vehicles and use of manufacturer approved parts to minimize potentially serious accidents caused by equipment malfunction or premature failure.

(d) Minimizing pedestrian interaction with construction vehicles

(e) Employing safe traffic control measures, including road signs and flag persons to warn of dangerous conditions. Collaboration with local communities and  responsible authorities to improve signage, visibility and overall safety of roads. 

(f) Collaborating with loacl schools and communities on education about traffic and pedestrian safety.

(g) Coordination with emergency responders to ensure that appropriate first aid is provided in the event of accidents.

(h) Using locally sourced materials, whenever possible, to minimize transport distances.

(i) Improving driving skills and requiring licensing of drivers.

(4) Emergency prepareness and responses. The emergency prepareness and responses plan should be developed according to the corresponding traffic risks. The contactor should develop a list of contact information for all internal and external resources and personnel. The list should include the name, description, location, and contact details (telephone, email) for each of the resources, and be maintained annually. The emergency preparedness facilities and emergency response plans require maintenance, review, and updating to account for changes in equipment, personnel, and facilities. Personnel should be coordinated and trained regularly to ensure adequate emergency preparedness. Appropriate traffic control measures shall be applied to warn pedestrians and vehicles. Emergency response shall be carried out timely against accidents, such as traffic accidents or traffic safety problems. Contractor shall establish an accident reporting system and submit reports for each accident. Training programs and practice exercises shall be provided for an adequate level of emergency preparedness and capability.
16.2 Operation Period
During the operation period, the community health and safety problems caused by the project are mainly the safety risks of new roads to local residents due to the increase of vehicles or speed. The safety measures taken according to the scale and nature of the project activities shall include the following:

(1) Install and maintain warning signs, signals, and other equipment used to control traffic;

(2) Set appropriate speed limit for specific road and traffic conditions;

(3) Maintain the road appropriately to prevent mechanical failure of vehicles caused by poor road conditions.
17  Engineering Supervision Plan

Environmental supervision is included in the overall supervision plan of the project. Both engineer quality and environmental quality are involved to an overall quality management of the project.

17.1 Scope of Environmental Supervision

It involves project site and areas along side, including construction site, damping site and concrete processing factory that impose environmental pollution to surrounding environment.

17.2 Activities Involved in Environmental Supervision

(1) Review of design, drawing of engineering works and whether environmental conservation measures stated in the ECOP have been complied. 

(2) Assist in environmental awareness training among operational and management staff from construction organizations. 

(3) Review of relevant clauses included in the project contract

(4) Supervise over water, sound and air qualities during construction stage, as well as over measures responding to environmental impacts and environmental engineering progress. Approval and justification of construction quality can be delivered stage by stage. 

(5) Environmental impacts associated with project construction, effectiveness of environmental conservation measures and progress should be recorded systemically.

(6) Timely report to engineering supervision team on any emergencies detected during delivery of environmental protection measures and construction. Suggestions of solutions should be made 

(7)Work planning and summarizing of outcomes of engineering supervision activities.

17.3 Framework of Environmental Supervision

(1) Establish and optimize a comprehensive environmental supervision safeguarding system. 

It is required executive environmental engineers should be recruited to deliver overall quality management on engineering quality and environmental quality. The activities of environmental conservation and supervision will be overseen by Provincial PMO, the county PMOs, environmental expertise and EPDs. 

(2) Development of relevent management regulation and implementation guidelines. 

In accordance with characters of the project, to develop management guidelines on environmental conservation and implementation guidelines to the context of the project. 

(3)Integrated environmental supervision regimes should be established 

It mainly involves: ①Record of working process, namely Engineering Supervision Diary, detailing description of sites investigation, environmental issues, analysis or causes and responsibilities；②Reporting regime: main tunnels that communicate top-down, internal and externally, proposal of preliminary suggestion to solutions. ③Notification by document: environmental supervision engineer should coordinate with contracts about pending issues and confirm in written with documents and letters. Oral notification can be expected in emergency cases but confirmation in written should be provided later on.  ④Regular meeting should be delivered to discuss environmental issues: environmental protection meeting should be delivered once a month to review progress made, address existing issues and propose revise requirements and further on, propose implementation plan.

18  Safety and Health During Construction

18.1 Analysis of Safety and Health during Construction
Contractors and regulatory agencies have responsibility to take every measure to ensure safety of workers and structures around the construction sites and to prevent them from accidental damages.  Contractors with capacity of safeguard their workers occupational health and safety should be selected.  Provisions on risk management should be included in the bid document and contract.  Management safety, health under irrigation and drainage facility covers design and operation of general facilities, communication, training, and supervision risk to peoples.

18.2 Safety and Health Measures during Construction

Contractors should have responsibility to obey by national and local regulation and requirement on safety, to avoid accidental event, and to ensure their workers’ safe and health.

(1)
Integrity of all structures in the project sites should be ensured.  The structure of temporary structures should be safe and reliable and be resistant to the strike of local atrocious weather ;

(2)
Contractors should ensure the provision of up to the mustard first aids.  Tools for first aids should be provided. Written procedures for dealing with emergency cased should be established for remote construction site so that the patients can be sent to the appropriate hospitals;

(3)
Training on occupational health and safety to the new construction workers should be provided to introduce to them the basic working rules, personnel protection rules, and ways to prevent themselves or others from being hurts;

(4)
Appropriate signs should be placed at risk area (such as power supply room, compressor room etc.) , equipments, materials, indicating safety measures, emergency exits;

(5)
Construction equipment should be selected and installed with vibration absorption to prevent hands and arms of workers from strong vibration when they are using hands tools or electricity-powered tools or if they stand or sit on surface of vibrating equipment.

(6)
Equipments should be designed and installed to eliminate lock-up risk and ensure that equipment edges will not scoring people;

(7)
Warning signs should be placed on all electricity-powered equipment and cables. All electrical wires, cables, potable electrical tools should be examined to identify if there are any breakage or exposed wires/cables. Working voltage of equipment should be controlled within the allowable maximum voltage. Electric equipment operated under damp conditions should be subject to double insulations with earthing;

(8)
All workers participating or assisting welding operations should be provided with eye protection devices, such as welding goggles or face shield;

(9)
Install protective rails (with bars in between and baffles on sides) at the edges of fragile and risky area.  In the mean time, construction workers should be equipped with falling prevention device;

(10)
Contractors should furnish their workers with personnel protective equipment. Sufficient protection should be made for workers themselves, other workers, visitors.  Protective equipments should be easily accessible and usable with convenient;

(11)
Procedures and systems for recording and reporting occupational accident, diseases, risks should be established by contractors;

(12)
Construction workers should be trained on health, such as the carrying out communication strategy, strengthening face-to-face consultation. Individuals are encouraged to take personnel protection measures and use condom to avoid transmitting of disease to others; The use of mosquito repellents, mosquito net are highly recommended to prevent workers from by being bite.

19  Cultural Heritage

Based on relevant survey and fields visit, there is no cultural relics in the project area.  However, if there are any chance found or suspected to be cultural relics, contractors should follow requirement stipulated in Law of the People's Republic of China on the Protection of Cultural Relics (December 29, 2007) to protect the site immediately, report to local Cultural Relics Bureau for identification and initiation.  No construction works could be resumed until the site are approved with by cultural relics bureau. Procedures to report cultural heritage are shown in Figure 19-1.
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     Figure19-1 Procedures for Reporting Cultural Heritage
Learned from the figure, if objects are chance found and suspected to be cultural relics, contractors should:

(1)
Suspend construction activities at the chance found site and inform EMC immediately to take further measures to protect the site;

(2)
The environmental coordinator from the contractor should report to ES, who will report to the county PMO at county level;

(3)
The county PMO should made immediate report to local cultural relics bureau and provincial PMO

(4)
Professional staff should be field to site survey as soon as the report is received. Identification and assessment should be initiated before further action. If the identified site is not categorized as cultural relics, report should be made to county PMO by the local cultural relics bureau. The PMO will report to ES who will forward the information to contractor as next step. If the site is identified as cultural relics, protective category should be decided at first instance, and to decide if further report should be made to provincial cultural relics bureau. 

(5)
The provincial bureau will identify the category for protection measures. If classified as county level, relevant measures for protection should be adopted. After receiving the approval for resume construction activities by applying protection measures, the contractor can continue with construction; Once the site is classified as provincial or national level, report should be made to national administration for cultural relics. Relevant protective measures should be adopted before the contractor can resume construction activities.

20  Training and Education

The WB -Financed Hubei SSSA Project will breed and strengthen mainstay industry and supporting industry by delivery of rural economic integrated development pilot projects. Infrastructure construction in industrial parks within pilot counties will be reinforced. Transfer and exchange of surplus labor from rural area will be encouraged, in order to increase career opportunities for local farmers and expand channels for increase of income. Then integrated development of rural and urban area can be boosted, from which sustainable development of local socio-economic and environment among every pilot town can be driven. 

For disseminating outcomes obtained from the pilot projects and for meeting anticipated objectives of the project, technical assistance, training and education are very necessary to the project. While conducting project design, these three activities are key components to the project, which will be integrated to overall workplan. Considering implementation progress of the project, theme survey and pilot activities will be delivered to explore, innovate and summarize updated development modules that can fit in the context of the province. By carrying out technical assistance and training workshops among PMO staff from all levels, capacity building can be enhanced among project management units at provincial, county and town levels. Technical trainings delivered among association of farmers from pilot counties and farmers will help with raising capacity of productivity and sales. The value chain of agricultural products can be extended and chances of increasing income and upgrading career can be then promoted. From which, sustainable development of economic and industrial sectors among pilot counties can be boosted. These technical assistance and training activities can largely upgrade capacity of project management and implementation. Benefits from pilot projects can be fully utilized and it will affect realization of project objectives.  

The technical assistance and training activities will be divided into two provincial and county classes. Featured activities for TA and training will be tailor made in accordance with request and factual situation of from project management institutes. Means of TA and training include theme research, experience sharing, academic workshops, field visits and study trips, practical technique training with farmers’ association. Training will be delivered regularly or timely, which will be delivered by two steps of training among key players and commonly used practical training among farmers. Content, number and venues of training are to be confirmed in accordance with local natural environment and social situation within project counties.

Addendum Ⅰ Summary of the Project environmental Supervision and Management

	No
	Management item
	Mitigation Measure
	Implemented by
	Supervision agency

	During design

	1
	Water & soil erosion
	Design reasonable construction procedures, adopt scientify construction method; select appropriate materials and borrow pits to prevent soil from erosion; 
	Design institutes

Assessment institutes
	Provincial PMO, county PMOs, County EPDs



	2
	Revegetation 
	Design re-vegetation program for areas around the structures;  
	
	

	3
	Farmland protection
	Made compensation to land to be acquired to comply with relevant sipulations. Compensation payment should be made to the households.   
	
	

	4
	Air pollution
	Locate borrow pits and mixing stations 200m away from vulnerable areas
	
	

	During construction 

	1
	Land resources and surface vegetation
	(1) Rationale optimization of the construction site layout to reduce the scope of construction activities and reduce the extents of site vegetation destruction; 

(2) Construction materials to be purchased outside, such as stone, sands, cement etc. should occupy land as less as possible to minimize vegetation destruction; when the works are completed, the site should be cleaned promptly and recovered with vegetation as much as possible. 

(3) Based on check result of field survey, remaining trees on the construction site that are not felled or transplanted before construction commencement should be protected by fence;

(4) No additional signs should be added on trees except for its identification label; No parking or stockpiles should be sited nearby by protected trees;

(5) Temporary drainage ditches should be installed at construction site and flood diversion should be provided at area where surface runoff are destroyed to direct storm water away, so to avoid surface runoff erosion to the site;

At the pre-conditions of construction quality ensurence, contractor should keep its construction duration as shorter as possible, maintain stable slope of excavation and backfilling to minimize the scope of construction disturbance.
	Constructors, Contractors
	Provincial PMO, county PMOs, County EPDs, Environmental experts, ESs

	2
	Water & Soil Erosion
	I. Engineering Measures

(1) Leveling the rough surface by backfilling: including the estimation of depth, bulk density, methods for backfilling,  forecasting of possible sinking and its impact, determination of countermeasures to prevent and control sinking. 

(2) Development of plan for haulage backfilling materials and soil;

Rough ground backfilling and reuse: excavated earthworks, debris should be fully utilized for backfilling

2. Concrete Processing Site

⑴Sites should be tightened by cement

⑵One sediment pond should be equiped in concrete mixing station, where surface water effluent from the site must be sedimented before integrated utilization. 

⑶Land recovery should be conducted post construction stage, with main missions of dismental of construction facilities, cleaning of gravels and sands, vegetation and recovery of sites and maintain original landscapes. 

3. Access roads

Farmland are found on both sides of the access roads. For reduce land acquisition, digging of drainage ditches is only carried out on one side of the road, which will be connected to drainage ditches from dumping site and road foundation. The shape of section will adopt trapeziform. 

4. Temporary dumping site

(1) Selection of location for dumping site should be taken seriously. In case existing plantation or landuse have been changed and bare lands emerged, vetegation and recovery should be adopted. 

(2) After dumping is completed, vegetation and backfill should be made timely together with other utilization options. 

(3) Slope protection works and dams to the dumping site should be decided base on factors of location, character and estimated height of the waste aggregates. The stockpile of waste aggregates should be equiped with dam. 

(4) Geographic and topographic conditions of the borrow bits should be taken into account while designing the drainaging system of the dumping site. Existing tunnels, ditches and irrgation system for the farmland should be incorporated in order to avoid water erosion and change of run off pattern, which can consequent in soil erosion in farmland and slopes. In case conflux is found at the surrounding area of the dumping sites, interception and drainage measures can be adopted to divert water and prevent flood. 

(5)After the completion of construction activities, the construction sites and borrow bits should be recovered with indigenous vegetation to avoid invasive species.
	Constructors,
	Provincial PMO, county PMOs, County EPDs, Environmental experts, ESs

	3
	Surface Water Pollution
	(1) Wastewater from vehicle washing, site cleansing, building materials cleansing, concrete curing, sands & stone washing should be collected, directed to a sedimentation trap after dilution. The volume of temporary sedimentation trap should be enough to keep 12 hours or more detention time.  The treated effluent should be fully recycled for various cleansings at the site;
(2)Temporary dry latrines can be established at construction sites to fit to the project regions’ sanitation conditions.  Night soils should be regularly clean out and used as farmland compost.  Fasces should be regularly clean out and used as farmland compost.
(3)Management on construction site should be strengthened to avoid any running, tripping, spillage; soil conservancy measures should be well taken at stockpile site to avoid impact of erosion from stockpiles on environment.
(4)All contractors must really implement all wastewater treatment measures to ensure construction wastewater and domestic wastewater are properly treated and disposed of;
(5)Strengthened education to construction workers on environmental protection awareness to prevent them from littering and illegal discharging of wastewater.
	Constructors
	Provincial PMO, county PMOs, County EPDs, Environmental experts, ESs

	4
	Construction Noise
	(1) Quite and advanced equipments should be selected as much as possible;

(2) Construction working hours are to be 8:00～20:00.  At the mid day time from 12:00～14:00 for lunch break, construction should be suspended.  Construction activity during nighttime would be restricted. If nighttime construction is really unavoidable, permit should be obtained and announcement should be made to peoples to be affected in advance. 

(3) Rationally arrange construction schedules to avoid operations of more noisy mechanical equipment at the same site and same time. Construction hours should be arranged tightly to minimize the impact of noise  on construction workers. 

(4) Noisy equipment should be provided with vibration absorption their foundations or tied up with damping materials;

(5) Noise from haulage vehicles may impact to environmental vulnerable areas. Therefore, contractors should improve its worker’ environmental awareness, get to know folk-custom of local people, arrange appropriate haulage time.  When passing through local residential quarters and environmental vulnerable area, drives should reduce the driving speed and stop whistling to prevent and reduce noise impact.     

(6) The noisy equipments should be sited on the side rather far away from local residential quarters.  Construction site that are no more than 5 m away from residential quarters or schools,  the site should be installed with fence with noise-proof function. 

(7) Contractor workers are recommended to be provided with ear muff, especially those workers nearby noisy equipments. 

(8) All equipments should be effectively maintained periodically to keep them in goon working conditions for the purpose of extended operation life and reduced noise. 

(9) Stricter management stipulations on construction intensity, number of equipment operators, equipment operation rules can be made, if necessary.
	Constructors, Contractors
	Provincial PMO, county PMOs, County EPDs, Environmental experts, ESs

	5
	Air Pollution
	(1)Access roads are to be paved with simple gravel and be watered periodically to reduce construction dust;
(2)Fine particulate materials are to be stored in closed containers or covered before stockpiling, and be watered if materials’ property are tolerant to effectively restrain construction dust.
(3)When passing through environmental vulnerable area, the channel construction activities should be fenced;
(4)Transferring of spoils should be done in closed vehicles to prevent materials tossing; construction debris should be sorted and stored and transferred promptly according to regulation on municipal solid waste sorting.  Before transferring, construction debris should be watered.
(5)Management of haulage vehicle should be strengthened. Vehicles carry dusty materials should be covered with tarpaulins;
(6)Demolition work areas are to be watered to control dust. Transferring of construction wastes should be completed 3 days before the completion of demolition works. Regulations on demolition works should be abide by.
(7)The dusty working areas should be sheltered and be watered.
(8)Earthworks from construction site should be stockpiled and covered. Haulage vehicles should not be overloaded to avoid materials tossing.
(9)Vehicles cleansing facilities should be installed at site exits, All vehicles carrying dusty loads should be covered/watered over prior to leaving the site.
(10)Storage site for construction material and large board should be flattened and tightened；

(11)Construction sites should be kept clean and promptly sprayed with water;；

(12)Consideration should be given to the predominant wind directions and environmental protection targets around the construction site when locating fine particulate materials stockpiles, which should be 300 m at leeward of the environmental protection targets.
(13)Incinerating of wastes is prohibited；

(14)Fuel-powered equipments and vehicles must be operated under normal condition to ensure their emission comply with discharging standards.。
	Constructors, Contractors
	Provincial PMO, county PMOs, County EPDs, Environmental experts, ESs

	6
	Construction safety and Health
	Contractors should have responsibility to obey by national and local regulation and requirement on safety, to avoid accidental event, and to ensure their workers’ safe and health

(1) Integrity of all structures in the project sites should be ensured.  The structure of temporary structures should be safe and reliable and be resistant to the strike of local atrocious weather ; 

(2) Contractors should ensure the provision of up to the mustard first aids.  Tools for first aids should be provided. Written procedures for dealing with emergency cased should be established for remote construction site so that the patients can be sent to the appropriate hospitals; 

(3) Training on occupational health and safety to the new construction workers should be provided to introduce to them the basic working rules, personnel protection rules, and ways to prevent themselves or others from being hurts; 

(4) Right signs should be placed at risk area (such as power supply room, compressor room etc.) , equipments, materials, indicating safety measures, emergency exits; 

(5) Constriction equipment should be selected and installed with vibration absorption to prevent hands and arms of workers from strong vibration when they are using hands tools or electricity-powered tools or if they stand or sit on surface of vibrating equipment. 

(6) Equipments should be designed and installed to eliminate lock-up risk and ensure that equipment edges will not scoring people;

(7) Warning signs should be placed on all electricity-powered equipment and cables. All electrical wires, cables, potable electrical tools should be examined to identify if there are any breakage or exposed wires/cables. Working voltage of equipment should be controlled within the allowable maximum voltage. Electric equipment operated under damp conditions should be subject to double insulations with earthing;

(8) All workers participating or assisting welding operations should be provided with eye protection devices, such as welding goggles or face shield;  

(9) Install protective rails (with bars in between and baffles on sides) at the edges of fragile and risky area.  In the mean time, construction workers should be equipped with falling prevention device; 

(10) Contractors should furnish their workers with personnel protective equipment. Sufficient protection should be made for workers themselves, other workers, visitors.  Protective equipments should be easily accessible and usable with convenient;  

(11) Procedures and systems for recording and reporting occupational accident, diseases, risks should be established by contractors; 

(12) Construction workers should be trained on health, such as the carrying out communication strategy, strengthening face-to-face consultation. Individuals are encouraged to take personnel protection measures and use condom to avoid transmitting of disease to others;  The use of  mosquito repellents, mosquito net are highly recommended to prevent workers from by being bite.
	Constructors, Contractors
	Provincial PMO, county PMOs, County EPDs, Environmental experts, ESs

	7
	Hazardous waste and inflammables & explosive products
	(1) When diesel oil, engine oil and lubricant are delivered to the construction site, the site officer should carefully check the package and if any leakage is detected. In case of leakage, the delivery should be returned
(2) Storage of hazardous waste and inflammables should be placed in specific site where warning signs should be attached. Leakage prevention measures should be applied on surface of site and absorbing bag/sand/wood chips should be prepared for dealing with emergencies. 
(3) Signs should be attached to hazardous waste and inflammables. 
(4) Storage of diesel oil, engine oil and lubricant should comply with the requirements stated in the certificate of storage, including category and data information. 
(5) When maintaining the machines, waste diesel, engine oil and lubricant should be collected and stored in specific container and frequently transferred to the center of hazardous waste disposal in Hubei province. 
(6) Stockpile of diesel, engine oil and lubricant should be equipped with matching fire extinguisher. 
	Constructors, Contractors
	Provincial PMO, county PMOs, County EPDs, Environmental experts, ESs

	8
	Others
	(1) Compensation to the land acquisition should be made without interception and appropriation to ensure vital interests of people to be affected;

(2) Physical examination on construction workers should be carries out periodically to provent incidence of epidemic diseases; 

(3) If cultural relices are chance found, construction activiites should be suspended immediately. The case should be reported to local cultrual relics authorities. No construction activities can be rexumed until the completion of appriasial and protection actions taken by cultural relics authority; 

(4) Safety supervisor(s) should be designated at construction sites.  Warning signs and indicative night light should be installed.  Livestocks and non-construction relelated persons will not be allowed to enter into the construction site.
	Constructors, Contractors
	Provincial PMO, county PMOs, County EPDs, Environmental experts, ESs


Annex I Site Inspection Checklist

Sub-project Name :                    Site Location：

Name of Construction Site:              Weather:

Inspected by:                         Inspection Date:      

	No
	Environmental Issue
	Yes
	No
	N/A
	Remark/Proposed actions

	1
	Are project activities are located within national/provincial/county natural reserves ? (if yes, cancel activities)
	
	
	
	

	2
	Are project activities are located in experimental zones of national/provincial/county natural reserves ? (if yes, construction works should be eligible and permitted by relevant authorities).
	
	
	
	

	3
	Will land acquisition course significant environmental degradation or change of protected zone of zones to be proposed for protection?
	
	
	
	

	4
	Will temporary or permanent resettlement impose any forms of impact to cultural resources protected at national/provincial physical level or recognized during consultation with people to be affected?
	
	
	
	

	5
	Are there any physical cultural resources that are very sensitive to local resident ? (e.g. graveyard)
	
	
	
	

	6
	Are there any known archeological, historical, cultural heritage? (e.g. tumulus, mausoleum)
	
	
	
	

	7
	Are there any endangered species (aquatic or terrestrial ) in the project area?
	
	
	
	

	8
	Are there any natural habitats in the project area.
	
	
	
	

	9
	Are there any wetlands, saturated soil zone (permanent or temporary) in the project area?
	
	
	
	

	10
	Will project construction course short-term impact to the villagers’ right to use infrastructure, service and resource?
	
	
	
	

	11
	Are there many environmental protection targets ? (e.g. hospitals, schools, residential quarters, villages)
	
	
	
	

	12
	Are there any street trees to be transplanted?
	
	
	
	

	13
	Are there any existing power supply facilities (cable, electric poles, transforms), telecommunication facilities, water supply and sewerage facilities?
	
	
	
	

	14
	Are there any traffic conflict between construction shortcut (to be borrowed from municipal road) and local traffic ?
	
	
	
	

	15
	Others (please specify)
	
	
	
	


Annex II Environmental Site Inspection Checklists

	World Bank Financed

Hubei Safe, Sustainable and Smart Agriculture Project


	Number

Date




Note: This form is designed for Hubei Safe, Sustainable and Smart Agriculture Project. Modifications and additions may be necessary to suit individual projects and to address specific environmental issues and mitigation measures

Sub-Project Name                 Contract No. and description

Site Location

Construction stage

Inspection Date                  Inspection Time           

Weather

Inspected by  

	Inspection Items 
	Implemented ?
	N/A
	remark (i.e. problem observed, possible cause of nonconformity and/or proposed corrective/preventative actions

	
	yes
	No*
	
	

	1．Air pollution control

	1.1 Are the construction sites watered to minimize dust generated?
	
	
	
	

	1.2 Are stockpiles of dusty materials covered or watered? 
	
	
	
	

	1.3 Are all vehicles carrying dusty loads covered/watered over prior to leaving the site?
	
	
	
	

	1.4 Are demolition work areas watered?
	
	
	
	

	1.5 Are construction spoils hauled in closed container?
	
	
	
	

	1.6 Are environmental vulnerable areas fenced when irrigation and drainage construction pass through/by
	
	
	
	

	1.7 Are earthworks stockpiled and watered?
	
	
	
	

	1.8 Are vehicles cleaned before leaving the site?
	
	
	
	

	1.9 Are building materials and larger frameworks stockpiled tidy and stable?
	
	
	
	

	1.10Are consideration be given to the predominant wind directions and environmental protection targets around the construction site when locating fine particulate materials stockpiles, which should be 300 m at leeward of the environmental protection targets 
	
	
	
	

	1.11 Are dusty road hardened, paved with grain of sand?
	
	
	
	

	1.12 Are speed control measures

applied? (e.g. speed limit sign)
	
	
	
	

	1.13 Are fuel-powered equipments and vehicles operated  under normal conditions? Is dark smoke found?
	
	
	
	

	1.14 Are there any incinerations?
	
	
	
	

	1.15 Others (please specify)） 
	
	
	
	

	
	
	
	
	

	2． Control over water contamination 

	2.1 Are wastewater treatment system

being used and properly

maintained on site? (e.g. desilting

tank) 
	
	
	
	

	2.2 Are construction wastewater treated and recycled effectively?
	
	
	
	

	2.3 Are there any wastewater

discharged to the stormdrains?
	
	
	
	

	2.4 Are measures provided to

properly direct effluent to silt

removal facilities? (e.g. provide

earth bunds / U-channels)  
	
	
	
	

	2.5 Are u-channels free of silt and sediment?
	
	
	
	

	2.6 Are sedimentation traps and

tanks free of silt and sediment?
	
	
	
	

	2.7 Are vehicles and cleaned before leaving the site?
	
	
	
	

	2.8 Are washing facilities well

Maintained? And are there any measures to prevent sediment overflow?
	
	
	
	

	2.9 Is sand and silt settled out in

washing bay and  removed periodically?
	
	
	
	

	2.10 Is the public road/area around the site entrance and site hoarding

kept clean and free of muddy

water?
	
	
	
	

	2.11 Is domestic water properly treated?
	
	
	
	

	2.12 Are night soils from dry latrine removed promptly?
	
	
	
	

	2.13 Others (please specify)  
	
	
	
	

	
	
	
	
	

	3．Noise Control

	3.1 Is the CNP (Construction Noise

Permit) valid for work during

restricted hours?
	
	
	
	

	3.2 Are copies of the valid CNPs posted at site entrance/exit?
	
	
	
	

	3.3 Is idle plant/equipment turned off

or throttled down?
	
	
	
	

	3.4 Any noise mitigation measures

adopted (e.g. use noise barrier /

enclosure)?
	
	
	
	

	3.5 Are silenced equipments utilized?
	
	
	
	

	3.6 Is construction activities properly scheduled?
	
	
	
	

	3.7 For the equipments that generate big noise, are they located in the area that is far from residential quarter?
	
	
	
	

	3.8 Is regular maintenance and repair delivered to all equipments?
	
	
	
	

	3.9 Are stringent management rules applied to control strength, operational guidelines and process?
	
	
	
	

	3.10 Others (please specify)
	
	
	
	

	
	
	
	
	

	4．Waste Management

	4.1 Is the site kept clean and tidy?  
	
	
	
	

	4.2 Are construction debris comprehensively utilized together with ones from small civil works and road work to be constructed in parallel?
	
	
	
	

	4.3 Are surplus construction debris stockpiled in designated site and promptly transferred to the town landfill for disposal promptly?
	
	
	
	

	4.4 Is mellow earth in the excavated earthworks separated and used for local forestation? Are remaining earthworks used for backfilling the foundation or road works or backfilled as earth cushion of the sides of channels?
	
	
	
	

	4.5 Are construction wastes watered before being transferred:
	
	
	
	

	4.6 Are domestic waste collected in garbage bins and  transferred to town landfill site for disposal?
	
	
	
	

	4.7 Are there any incineration of hazardous waste?
	
	
	
	

	4.8 Is there any oil spillage?  If yes, is the contaminated soil be cleaned up immediately?
	
	
	
	

	4.9 Has the waste asbestos been handled to registered staff for disposal?
	
	
	
	

	4.10 Others (please specify)
	
	
	
	

	
	
	
	
	

	5. Hazardous Waste and inflammables 
	
	
	
	

	5.1 Whether the storage of hazardous waste and inflammables should be placed in specific site with warning sites attached. Whether the prevention measures are applied on surface of site with absorbing bag/sand/wood chips prepared. 
	
	
	
	

	5.2 Whether tags are attached to hazardous waste and inflammables.
	
	
	
	

	5.3 Whether storage of diesel oil, engine oil and lubricant are complied with the requirements stated in the certificate of storage, including category and data information
	
	
	
	

	5.4 When maintaining the machines, waste diesel, engine oil and lubricant, whether the substances are collected and stored in specific container and frequently transferred to the center of hazardous waste disposal in Hubei province? 
	
	
	
	

	5.5 Whether the stockpile of diesel, engine oil and lubricant are equipped with matching fire extinguisher.
	
	
	
	

	5.6 Others (please specify)
	
	
	
	

	6. Protection of Flora, Fauna and Historical Heritage

	6.1 Are disturbance to terrestrial flora

minimized and plants preserved?
	
	
	
	

	6.2 Is rare species of fauna identified?
	
	
	
	

	6.3 Are they any chance found relics? If yes, ensure appropriate measures taken to preserve it
	
	
	
	

	6.4 Others (please specify)
	
	
	
	

	
	
	
	
	

	7. Resource Conservation

	7.1 Is water pipe leakage and

wastage prevented?
	
	
	
	

	7.2 Are diesel-powered plants and equipments shut off while not in use to reduce excessive use?
	
	
	
	

	7.3 Are energy efficiency

practices adopted? 
	
	
	
	

	7.4 Are metal or other alternatives used to minimize the use of timber?
	
	
	
	

	7.5 Are materials stored in good condition to prevent deterioration and wastage (e.g. covered, separated)?
	
	
	
	

	7.6 Others (please specify)
	
	
	
	

	
	
	
	
	

	8. Water & Soil Conservation

	8.1 Is surface soil peeled off and protection measures taken post to construction of road foundation? 
	
	
	
	

	8.2 Is water blocking dam and temporary ditch for torrent set up?
	
	
	
	

	8.3 s sediment pond constructed to the effluent of drainage to road foundation?
	
	
	
	

	8.4 Is ground in concrete processing site tightened with cement?
	
	
	
	

	8.5 Is sediment pond equipped to every concrete processing station
	
	
	
	

	8.6 Are temporary conservation measures taken (e.g. straw bags tamping, mats covering, watering)
	
	
	
	

	8.7 Is vegetation  measure taken (plant the area with indigenous plants)
	
	
	
	

	8.8 Others (please specify)
	
	
	
	

	
	
	
	
	

	9. Emergency Preparedness and Response

	9.1 Are all Structures in construction site kept integrity
	
	
	
	

	9.2 Is the site furnished with appropriated first aid tools?
	
	
	
	

	9.3 Are warning signs and details of safety measures placed on risky site, devices, materials, emergency exits ?
	
	
	
	

	9.4 Are construction workers furnished with appropriate personnel protective tools by contractor ?
	
	
	
	

	9.5 Is reporting, recording system established by contractor for occupational accidents, incidence of daises and accidents?
	
	
	
	

	9.6 Are workers trained on health knowledge?
	
	
	
	

	9.7 Are accidents or emergencies reported, examined?  Are there any correction and prevention  measures proposed?
	
	
	
	

	9.8 Others (please specify)
	
	
	
	

	
	
	
	
	


*Any “No” recorded represents the potential breach of regulation or improvement needed.  ES should immediately issue “A notice sheet for correction actions to be taken by contractors” and such issuance code number in the Remarks, the details of corrective actions taken by contractor should be recorded separately.
Signature of Site Inspector






 Date 
Reviewed by Environmental Supervisor              Date
Annex Ⅲ Environmental Supervisor’s Notice for Correction
Name of Subproject                 Contract Name and location

Construction Site

Status of Construction

	Main issues inspected:



	Contractor’s Analysis on the root course of the issue and proposed correction measure：



	Comments from Local EPD (if necessary)：



	Issued by (name of ES)              date

deadline for correction：            

accepted by(name of contractor)               date

	Conclusion of re-inspection：

         Re-inspected by                date

              


Annex Ⅳ Checklist for Environmental Acceptance Approval 
	World Bank Financed

Hubei Safe, Sustainable and Smart Agriculture Project


	Number

Date





Instruction to filling-out the template: this is formalized template for World Bank Financed Hubei Safe, Sustainable and Smart Agriculture Project to carry out environmental supervision. It is focused on the local environmental conditions and project content, as well as environmental measures associated. Adding of information or adjustment can be made when needed. 

Name of subcomponent：                    Contract No and Project Site：

Name of construction site：

Current stage of construction：

Date of environmental supervision：                  Detailed timing：           

Daily weather conditions：

Inspector：  

	Inspection Items 
	Implemented?
	N/A
	remark (i.e. problem observed, possible cause of nonconformity and/or proposed corrective/preventative actions

	
	Yes
	No
	
	

	1 Have the waste aggregates generated from construction site cleaned and transferred to landfill sites in each project town?
	
	
	
	

	2 Is protective measures taken to protect sound-sensitive targets? 
	
	
	
	

	3 Have eco-recovery measures applied to the temporary borrow pits?
	
	
	
	

	4 Have road networks used as access roads for construction purpose degraded and how busy is traffic?
	
	
	
	

	5 Has tightened concrete processing site been demolished?
	
	
	
	

	6 Are land recovery, cultivation and vegetation measures taken on the temporary processing site for concrete?
	
	
	
	

	7 Have the temporary sediment ponds been demolished?
	
	
	
	

	8 Are land recovery, cultivation and vegetation measures taken on the temporary sediment ponds
	
	
	
	

	9 Have the temporary water interception dam, ditches and tunnels been demolished and ecological recovery measures taken?
	
	
	
	

	10 Whether the peeled-off mellow soil is preserved and used for ecological recovery?
	
	
	
	

	11 Are there any plantings on both sides of the roads?
	
	
	
	

	12 Any vegetation works applied on slope side of the roads?
	
	
	
	

	13 Is an integrated drainage system introduced to the road networks?
	
	
	
	

	14 Whether training and education programmes are delivered among project counties?
	
	
	
	

	15 How satisfied is the public in local region with the construction project?
	
	
	
	


Any “No” recorded represents the potential breach of regulation or improvement needed.  ES should immediately issue “A notice sheet for correction actions to be taken by contractors” and such issuance fram number in the Remarks, the details of corrective actions taken by contractor should be recorded separately.
Signature of Site Inspector






 Date 
Reviewed by Environmental Supervisor              Date
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Provincial PMO, County PMOs, Environmental Specialist recruited externally, ES should oversee the implementation of environmental protection measures during construction against the environmental supervision checklist








Whether environmental protection measures compliance with ECOP 








Non-compliance





Compliance





ES’s site inspector fill environmental site inspection checklist, review and keep the checklist in management file,





ES’s site inspector of issue Notice Sheet for Correction actions to be taken by Contractors with deadline





Non-compliance





Compliance after correction





Compliance after correction





ES’s site inspector report to County PMO who will instruct contractors to tack time-bounded correction actions  





Eventually Compliance after correction





Under coordination of County PMO, Contractors should implement environmental protection measures proposed in ECOP.  ES re-inspect and re-fill environmental site inspection checklist





Non-compliance





Under coordination of provincial PMO, Contractors should implement environmental protection measures proposed in ECOP.  ES re-inspect and re-fill environmental site inspection checklist








ES’s site inspector report to provincial PMO who will instruct contractors to tack time-bounded correction actions 


Contractors





Non-compliance





Provincial PMO take economic punishment actions specified in the contract against contractor. Even re-contract the package





The new contractor after re-contracting to take environmental protection measures proposed in ECOP, and is subject to finalize environmental site inspection









