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ATTACHMENT 1. ENVIRONMENTAL MANAGEMENT PLAN 
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This environmental management plan is a document of the borrower. The views expressed 
herein do not necessarily represent those of ADB's Board of Directors, Management, or staff, 
and may be preliminary in nature. Your attention is directed to the “terms of use” section of 
the ADB website in which the full environmental impact assessment is given. 
 
In preparing any country program or strategy, financing any project, or by making any 
designation of or reference to a particular territory or geographic area in this document, the 
Asian Development Bank does not intend to make any judgments as to the legal or other 
status of any territory or area. 
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A. Objectives 
 

1. This Environmental Management Plan (EMP) is for the Hunan Dongjiang Lake 
Environmental Protection and integrated Utilization Project in Zixing City of Hunan Province, 
the People’s Republic of China (PRC). The EMP complies with the Asian Development 
Bank’s (ADB) Safeguard Policy Statement (SPS, 2009) and is based on the domestic 
Environmental Impact Assessments (DEIAs) prepared by Guangdong Environmental 
Protection Engineering Design Institute (Pollution Control Component), Zhongnan 
Engineering Corporation Limited (Urban-rural water supply component and River Course 
Rehabilitation Component) and Chenzhou Municipal Environmental Protection Research 
Institute (Ecosystem Rehabilitation Component) and project EIA. 

 
2. The EMP describes: roles and responsibilities of all project agencies to implement this 
EMP; mitigation measures; inspection, monitoring, and reporting arrangements; training and 
institutional strengthening; grievance redress mechanism (GRM); and future public 
consultation.  
 
3. In the design stage the PMO will pass this EMP to the design institutes for incorporating 
mitigation measures into the detailed designs. The EMP will be updated at the end of the 
detailed design, as needed. To ensure that bidders will respond to the EMP’s provisions, the 
PMO and local project implementation units (PIUs) will prepare and provide the following 
specification clauses for incorporation into the bidding documents: (i) a list of environmental 
management requirements to be budgeted by the bidders in their proposals, (ii) 
environmental clauses for contractual terms and conditions, and (iii) component DEIAs, and 
project EIA including updated EMP for compliance. 

 
4. Update of the EMP. Preparation of the EMP was completed in April 2015 and endorsed 
by ADB on 3 July 2015 when the ADB safety policy compliance memorandum for the project 
was issued. The EMP was updated between May and August 2019 to: (i) update relevant 
domestic laws, regulations, and standards that are applied in the EMP and which had 
become outdated since the original EMP was prepared; (ii) provide additional safeguard 
measures for construction and operation of the project-supported pipelines and water 
treatment plant; and (iii) update the institutional responsibilities, monitoring plan, and costs for 
EMP implementation. These revisions strengthen the EMP implementation. There are no new 
activities or other changes to the project.    
 

B. Organizations and Their Responsibilities for EMP Implementation 
 
5. The EMP implementation arrangements and responsibilities of governmental 
organizations are summarized in Table EMP-1. Zixing City Government (ZCG) is the project 
Executing Agency (EA). The EA is responsible for communication with ADB, loan on-lending 
and repayment, as well as supervision and guidance of the Zixing Project Management Office 
(PMO) and implementing agencies (IAs) during the project implementation. A Project Leading 
Group (PLG) has been established, chaired by the mayor and comprises senior officials from 
relevant government agencies, to facilitate inter-agency coordination, and resolve any 
institutional problems affecting project implementation at municipal level. 
 
6. The Project Management Office (PMO) will conduct daily management and coordination 
during project implementation on behalf of PLG. 
 
7. Zixing City Urban and Rural Environmental Protection Investment and Financing Center 
(ZIFC) is the Implementation Agency (IA). Within the ZIFC, there are four functional 
departments, Administration, Finance, Technical Engineering, and Contract Management. 
The ZIFC will: (i) engage and supervise engineering design institutes, tendering company 
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and the project management consulting service during project implementation; and (ii) report 
on progress.  
 

Table EMP-1: Project Operation and Maintenance Arrangements in Zixing City 

 
Component / 

Sub-component Activity 
Implementing 

Unit 
Operation and Maintenance 

Unit 
A Improved pollution control 

A.1 
Domestic wastewater 
treatment 

WWTP-urban area HURB Towns where facility is located 

WWTP-rural area EPB Villages 

A.2 
Solid waste collection, 
compaction, transfer, disposal 

Collection, transfer 
SD 

Township government; sanitation 
department; and/or outsourced 
operation 

Landfill 
Incineration 

A.3 
Agricultural non-point source 
pollution management 

Soil testing; fertilizer AB Farmers Crop pest control AB 

Training   

B Established urban-rural water supply system 

B.1 
Yangdong WTP and 
distribution project  WRB Water Supply Company  

B.2 Chukou water supply project  WRB Chukou Town Government 
C Integrated ecosystem rehabilitation and management 

C.1 River modification 

Xingning River WRB TWMS 

Guangqiao River WRB TWMS 

Qingyao River WRB TWMS 

Lianping River WRB TWMS 

Tian’e Mountain 
River 

WRB National Forestry Park 

D Integrated ecosystem rehabilitation and management 

D.1 
Dongjiang Lake aquatic 
ecosystem rehabilitation  

Fish release 
structures 

DRMB Aquatic Product Seeding Plant 

Fish release DRMB DRMB 

Breeding facility 
DRMB Zixing Aquatic Product Seeding 

Plant 
Fish monitoring 
station 

DRMB Fishery Administration Group 

D.2 
Wetland restoration and 
management facilities 

Embankment FB FB 

Restoration FB FB 

Research FB FB Education FB 

D.3 
Karst area desertification 
rehabilitation project 

Reforestation FB Will supervise; provide technical 
support; priority given to the 
forestry owner 

Regeneration FB 

D.4 Ecological forest protection   FB 

D.5 Bamboo forest improvement  FB 

E Environmental Monitoring and Capacity Building for Ecological System Protection 

E.1 
Capacity building for 
environmental monitoring 

 EPB EPB 

E.2 Deep water research center  EPB EPB 

E.3 Training on livelihood skills   HRSS HRSS 

E.4 
Project management and 
capacity building 

Studies 

PMO  Workshops 

Training 

E.5 
Project monitoring and 
evaluation system 

 PMO  

AB = agriculture bureau; DRMB = Dongjing Reservoir Management Bureau; EPB = environment 
protection bureau; FB = forestry bureau; HRSS = Human Resource and Social Security Bureau; HURB 
= Housing, Urban and Rural Development Bureau; PMO = project management office; SD = sanitation 
department; TWMS = Town Water Management Station; WRB = water resource bureau; WTP = water 
treatment plant; WWTP = wastewater treatment system; WWTP = wastewater treatment plant. 
 

8. Environment staff within PMO and PIUs. The PMO will have main EMP coordination 
responsibility. The PMO has appointed a PMO Environment Officer to be responsible for the 
environmental issues during the project implementation. These officers will take charge of (i) 
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coordinating the implementation of the EMP and developing implementation details; (ii) 
supervising the implementation of mitigation measures during project design, construction 
and operation; (iii) ensuring that environmental management, monitoring, and mitigation 
measures are incorporated into bidding documents, construction contracts and operation 
management plans; (iv) submitting annual EMP monitoring and progress reports to ADB; (v) 
coordinating the GRM; and (vi) responding to any unforeseen adverse impacts beyond those 
mentioned in this EMP. The PMO Environmental Officer will be technically supported by the 
loan implementation environment consultant (LIEC). 
 

9. Project Implementation Units (PIUs) are set in Zixing Water Resources Bureau, 
Housing, Urban Rural Development Bureau, Forestry Bureau, Environmental Protection 
Bureau, Sanitation Department, Agricultural Bureau and Dongjiang Lake Reservoir 
Management Bureau respectively to implement relevant subprojects. Each PIU has assigned 
an environmental coordinator to assist the PMO Environment Officer. 
 
10. Loan Implementation Environment Consultant (LIEC). A LIEC (nine person months) 
will be hired under the loan implementation consultant services. The LIEC will advise the 
PMO, PIUs, contractors and construction supervision companies (CSCs) on all aspects of 
environmental management and monitoring for the project. The LIEC will (i) assist in updating 
the EMP and environmental monitoring program, as needed; (ii) support the implementation 
of the EMP; (iii) support the PMO to prepare semi-annual progress reports to ADB in English 
and Chinese; (iv) provide training to the PMO, PIUs, and CSCs, on EMP implementation, 
GRM, relevant laws and policies, and ADB’s SPS, EMP implementation (Table EMP-6); (v) 
identify any environment-related implementation issues, and propose necessary corrective 
actions; (vi) undertake site visits for EMP inspection as required. 
 
11. Terms of Reference for key personnel are in Appendix 1. 
 
12. Construction Contractors and Construction Supervision Companies (CSCs). 
Construction contractors will be responsible for implementing relevant EMP mitigation 
measures during construction, under the supervision of the CSCs and PIUs. Contractors will 
develop site-specific EMPs on the basis of this project EMP. CSCs will be selected through 
the PRC bidding procedure by the PIUs. The CSCs will be responsible for supervising 
construction progress and quality, and EMP implementation on construction sites. Each CSC 
shall have at least one environmental engineer on each construction site to: (i) supervise the 
contractor’s EMP implementation performance; and (ii) prepare the contractor’s 
environmental management performance section in monthly project progress reports 
submitted to the PIUs and PMO. 
 

13. Environmental Monitoring Station (EMS). ZIFC will contract the EMS under the local 
Environmental Protection Bureau to implement the external monitoring program defined in 
this EMP (Table EMP-4). 
 

C. Potential Impacts and Mitigation Measures 
 

14. Prior to construction, the PMO will assess the project environmental readiness using 
Table EMP-2 and review with ADB. If necessary, corrective actions will be identified to ensure 
that all requirements are met. 
 

Table EMP-2: Project Readiness Assessment Indicators 
Indicator Criteria Assessment 

Yes No 

EMP update The EMP was updated after technical detail design, 
and approved by ADB 

  

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

Public involvement effectiveness  Meaningful consultation completed 
 GRM established with entry points 

 
 

 
 

Environmental supervision in 
place 

 LIEC is in place 
 Environment Officer appointed by PMO 
 EMS and CSCs contracted by ZIFC 
 EMC appointed by each PIUs 

 
 
 
 

 
 
 
 

Bidding documents and 
contracts with environmental 
safeguards 

 Bidding documents and contracts incorporating 
the impact mitigation and environmental management 
provisions of the EMP. 

  

Site construction planning  
(Environmental) 

Site environmental management and supervision plan 
prepared for each work site by the ZIFC, PIUs and 
contractors. 

  

EMP financial support The required funds have been set aside by 
contractors, ZIFC and PIUs to support the EMP 
implementation 

  

Note. ADB=Asian Development Bank; EMS = Environment Monitoring Station, IA = Implementing 
Agency, LIEC = Loan Implementation Environmental Consultant, PIU=Project Implementing Unit, 
ZIFC=Zixing City Urban and Rural Environmental Protection Investment and Financing Center. 
 

 

15. Table EMP-3 lists the potential project impacts, and mitigation measures. The mitigation 
measures will be incorporated into the detailed design, bidding documents, construction 
contracts and operational management manuals, by the design institutes (during detailed 
design) and contractors (during construction), under the supervision of CSCs and PIUs, with 
technical support from the LIECs. The effectiveness of these measures will be evaluated 
based on environmental inspections and monitoring to determine whether they should be 
continued, improved or adjusted. 
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Table EMP-3: Potential Impacts and Mitigation Measures during Pre-construction and Construction Phases 
Item Potential issues Mitigation measures Implement Supervise 

A. DESIGN AND CONSTRUCTION PHASES 

Detail design 
stage 

Detailed design 
(WWTPs, rural WWTP, 
WTPs, buildings, 
embankments, 
dredging, landscaping, 
and wetlands) 

• Plan the dredging and embankment for September to December; allow one month (February) for 
settling of sediment. 

• Include habitat features for aquatic flora, turtles, frogs, in design of embankments. 

• Confirm final designs and layout for all project infrastructure. 

• Locate odor-generating and noise-producing facilities furthest from residences. 

IAs, design 
institute, 
wetland 

specialist 

PMO 

 Institutional 
strengthening for EMP 
Implementation and 
supervision 

• At least six months before construction: (i) appoint PMO Environmental Officer, PIU Environment 
Officer, LIEC, and Wetland Specialist. See TOR in Appendix 1. 

• At least six months before construction, train staff for EMP implementation and supervision. 

• PIUs have contractual agreements with EMS to conduct environmental monitoring in this EMP. 

• All EMSs are qualified centers which are part of county-level or higher EPBs 

• Conduct training on this EMP for PMO, IAs, PIUs, contractors, and CSCs. 

PMO, PIUs EA, ADB 

 Update EMP • Update mitigation measures defined in this EMP based on final detailed design. 

• Submit the updated EMP to ADB for review. 

• In case of major changes of project location and/or components, conduct EIA and public 
consultation. Submit to EPD and ADB for approval and disclosure.  

PMO, LIEC EPB, ADB 

Construction 
Preparation 

Sediment quality • Conduct second-round sediment sampling at sites for borrow pits, dredging, spoil disposal. EMS EPB 

Bidding and contract 
documents 

• Incorporate mitigation measures in this EMP to bidding documents. 

• Bidding documents are sent to ADB for review. 

• Prepare environmental contract clauses for contractors. 

DIs, PMO, 
PIUs 

LIEC, EPB, 
ADB  

Dredging • Bid documents for dredging will include all specific mitigation measures in this EMP. 

• Bid documents will require contractor to have sufficient dredge experience in sensitive areas. 

DIs, PMO, 
PIUs 

LIEC, EPB, 
ADB  

EMP training • LIEC, EPD, and EPBs provide training on EMP implementation. LIEC, PMO EPB, ADB 

 

Establish GRM • PMO and PIU Environmental Officers and PMO Social Officer establish GRM with LIEC. 

• All PMO and PIU personnel trained in GRM. 

• Distribute contact details for GRM on PMO and EPB public websites and construction sites. 

PIUs PMO, LIEC, 
ADB 

B. CONSTRUCTION PHASE 
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Item Potential issues Mitigation measures Implement Supervise 

Topography 
and Soils 

Earthwork, soil erosion, 
soil contamination 

• Define spoil disposal sites and borrow pit locations, in the construction tender documents. 

• Construct intercepting channels to prevent construction runoff entering waterways. 

• Divert runoff from sites to sedimentation ponds or existing drainage. 

• Limit construction and material handling during periods of rains and high winds. 

• Stabilize cut slopes, embankments, and other erosion-prone areas during works.  

• Minimize open excavation areas and use compaction techniques for pipe trenches. 

• Properly store petroleum products, hazardous materials and wastes on impermeable surfaces in 
secured and covered areas.  

• Rehabilitate all spoil disposal sites and construction sites. 

• All landscaping will only use native plant species. 

• Situate construction camps and storage areas to minimize land area required. 

• Remove construction wastes from the site to the approved disposal sites.  

• Establish emergency preparedness and response plan for spills including cleanup equipment at 
each construction site and training in emergency spill response procedures. 

• Stabilize earthwork areas within 30 days after earthworks have ceased at the sites. 

Contractor 
CSCs 

PIUs, EPBs, 
WRB,  
LIEC 

Ambient Air Dust generated by 
construction activities, 
gaseous air pollution 
(SO2, CO, NOx) from 
construction machinery 
and asphalt pavement 
after pipeline laying 

• Equip material stockpiles and concrete mixing equipment with dust shrouds. 

• Spray water on construction sites and earth/material handling routes. 

• For odor impacts during sediment dredging, immediately transport spoil to disposal site after 
de-watering, in sealed containers. 

• Cover materials during truck transport. 

• Purchase pre-mixed asphalt for road surface paving after water diversion pipeline laying; if 
asphalt is heated and mixed onsite, asphalt mixers must be located >200 m from villages and 
other sensitive receptors. 

• Store petroleum or other harmful materials in appropriate places. 

• Ensure emissions from vehicle and machinery comply with PRC standards of 

GB18352.5-2013(GB18352.6-2016,after July 1,2020), GB17691-2018, GB11340-2005, 

GB3847-2018, and GB18285-2018. 

• Equipment and machinery is maintained to a high standard to ensure efficient running and 
fuel-burning. High-horsepower equipment will be installed with tail gas purifiers to ensure 
emissions be in compliance with PRC-GB16297-1996. 

• Provide high-horsepower equipment with tail gas purifiers. 

Contractor 
CSCs 

PIUs, LIEC 
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Item Potential issues Mitigation measures Implement Supervise 

Noise Noise generated from 
construction activities 

• Ensure construction machinery conform to PRC standard of GB12523-2011. 

• Properly maintain vehicles and machineries to minimize noise. 

• Apply noise reduction devices or methods where piling equipment is operating, such as 
construction of bridges and other hydraulic structures, within 300 m of sensitive sites. 

• Locate sites for rock crushing and concrete-mixing >500 m from sensitive areas. 

• Prohibit operation of machinery generating high levels of noise, such as piling, and movement of 
heavy vehicles along urban and village roads between 20:00 and 06:00. 

• Place temporary hoardings or noise barriers around noise sources during construction. 

• Monitor noise at sensitive areas and consult residents at regular intervals (see monitoring plan in 
this EMP). If noise standards are exceeded, equipment and construction conditions shall be 
checked, and mitigation measures shall be implemented to rectify the situation. 

• Conduct interviews with residents adjacent to construction sites to identify and resolve issues, 
including adjustment of work hours of noise-generating machinery. 

Contractor 
CSCs 

PIUs, LIEC 

Surface  
water pollution 
and dredging 

Impact of embankment 
and dredging 
construction 

• Extract channel material with small excavators or manual labor to minimize disturbance. 

• Access sites through existing roads or at points where minimum clearing is required. 

• If not possible, enter the river bed upstream from silt protection barriers. 

• Place all disposal sites in low permeable material (permeability <10-6 cm/sec). Cover site with a 
clay and topsoil cap. Reseed using local species of grasses.   

• Conduct dredging in <800 m sections to minimize the extent of disturbance at any one time.  

• Only conduct works in dry season between September and January, time of lowest water 
depth and flow. Complete 1 month before rainy season. 

• Install silt fences or other appropriate method downstream from excavated areas. 

• Avoid any known fish breeding sites, especially in Lianping and Guangqiao Rivers. 

• Remove all dredged material at suitable sites within 75 meters of the disturbed areas, to avoid 
unnecessary transport minimizing the release of contaminated dust and sediment. 

• Prior to disposal, drain off excess water. Dry the dredge material in sludge drying areas. 

Contractor, 
CSCs, EMS 

PIUs, LIEC, 
EPBs, WRB, 

reservoir 
authorities 

Impact of wastewater 
pollution 

• Construction wastewater collected in retention ponds and filter tanks to remove silts, oil. 

• Machine wash-down sites are equipped with water collection basins and sediment traps. 

• Locate storage / cleaning areas for fuel, machinery and vehicles >500 m from waterways.  

• Storage facilities for fuels, oil, and other hazardous materials will be within secured areas on 
impermeable surfaces, and provided with bunds and cleanup installations.  

• Contractors’ fuel suppliers must be properly licensed. They shall follow proper protocol for 
transferring fuel and the PRC standard of JT/T617-2018 (Regulations concerning road 
transportation of dangerous goods). 

• All earthworks along waterways will be accompanied by measures to minimize sediment runoff, 
including sediment traps. 

Contractor IA, PMO 
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Item Potential issues Mitigation measures Implement Supervise 

• Labor camps will be located >300 m from waterways. 

• Portable toilets and on-site wastewater pre-treatment systems will be installed at construction 
camps along with proper maintenance protocols. 

• Water quality (for pollutants such as SS, CODcr, NH3-N and petroleum) in the project waterways 
will be monitored by local EMS during construction (see monitoring table in this EMP). 

Impact of bridge 
construction on river 
hydrology (Pipeline) 

• Conduct bridge pier construction during the dry season.  

• Protect banks by matting and sediment traps, and on the completion of construction by the 
planting of grass and stabilizing vegetation to prevent soil and water loss; 

• Pump slurry from pile drilling in the channel bed to shore and properly dispose to reduce the 
disturbance of sediments and the impact on water quality; 

• Plan pier construction so as to ensure adequate opening for water flow. 

Contractor 
CSCs 

PIUs, LIEC 

Solid Waste Solid waste generated 
by construction activities 
and from workers’ camps 

• Provide appropriate waste collection and storage containers at locations away from surface 
water or sensitive receivers. 

• Arrange with municipal waste collection services for regular collection of waste. 

• Properly remove and dispose residual materials, wastes and contaminated soils. Paving or 
vegetating shall be done as soon as the materials are removed to stabilize the soil. 

• Burning of waste is strictly prohibited. 

• Provide sufficient garbage bins at strategic locations and ensure that they are protected from 
birds and vermin, and emptied regularly by the municipal waste collection systems. 

Contractor 
CSCs 

PIUs, LIEC 

Biological 
resources 

Protection of flora and 
fauna around 
construction sites 

• Prior to construction, demarcate existing vegetation and fauna habitats e.g. vegetated roadsides, 
trees, riverbanks. 

• As far as possible avoid clearance of any vegetation. 

• After construction, immediately replant vegetation in any sites subject to clearance. 

• In compliance with PRC Forestry Law, the compensatory planting must be the same as, or larger 
than, the area cleared. 

• Use only native plant species of local provenance for all re-vegetation. 

• Any fauna found during construction, especially turtles, will be immediately reported to the EPBs 
and PMO Environment Officer, photographed, and released on the same day in the nearest 
suitable habitat. 

Contractor, 
CSCs 

PIUs, LIEC 

Socio- 
economic 
resources 

Impact on physical 
cultural resources 

• Establish chance-find procedures for physical cultural resources. 

• If a new site is unearthed, work shall be stopped immediately and local BCR and the PIU 
promptly notified. 

Contractor, 
CSCs 

PIUs LIEC, 
cultural 
bureau 
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Item Potential issues Mitigation measures Implement Supervise 

 Temporary interruption to 
water supply from 
pipeline or embankment 
construction 

• Use coffer dams and temporary diversion channels to maintain continued water flow while works 
are conducted. 

• Prior to works, re-confirm the planned construction schedule and site EMP actions. 

• Inform residents at least two days before any planned water interruptions. 

• Assist residents if requested with community water storage during the interruption period. 

• Interruptions to water supply should not be longer than one (1) day. 

• In case of accidental interruption (e.g. unintended damage of an existing pipeline), immediately 
inform affected communities and assist with water supply until the issue is resolved. 

Contractor, 
CSCs, 

PIU, EPB 

 Community health and 
safety 

• Prepare and implement a traffic control plan, for approval by the county traffic management 
administration. To schedule or divert construction traffic to avoid peak hours, regulate traffic at 
road crossings, select routes to reduce disturbance, reinstate roads, and open them to traffic 
when construction is completed. 

• Underground facilities survey and protection. Pipeline construction activities will be planned to 
minimize disturbances to utility services. Three-dimensional detection of underground facilities 
will be conducted before construction where appropriate. 

• Residents and businesses will be informed in advance through media and information boards of 
the construction activities, dates and duration of expected disruption. 

• Signs will be placed at construction sites informing people of the project GRM, potential dangers 
(e.g. moving vehicles, hazardous materials, excavation) and safety issues. 

• Heavy machinery will not be used at night. 

• All sites will be secured from unauthorized public access. 

Contractor, 
CSCs 

PIUs LIEC, 
labor bureau 

 Occupational health and 
safety 

• Prepare environmental, health and safety plan which complies with PRC State Administration of 
Worker Safety Laws and Regulations, including:  

• Clean and sufficient supply of fresh water for construction sites, camps, offices. 

• Sufficient latrines and other sanitary arrangements at construction sites and work camps. 

• Garbage receptacles and regular emptying. 

• Provide protective equipment and clothing (goggles, gloves, respirators, dust masks, hard hats, 
steel-toed boots) for construction workers and enforce their use. 

• Place signs around the construction areas to provide safety advice and warnings. 

• Ensure sites and machinery are off-limits to the general public. 

• For residential areas next to construction (especially loud noise), ensure residents are aware of 
the duration and nature of works, potential hazards, and offer to provide ear plugs/dust 
masks/other basic safety equipment. 

• Emergency response plan for accidents prepared and approved by PIUs and EPB. Establish 
emergency phone links with township hospitals and maintain a first-aid base in each construction 
camp. 

Contractors CSCs, PIUs, 
EPB, LIEC 
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Item Potential issues Mitigation measures Implement Supervise 

• Establish a records management system for occupational accidents, diseases, incidents. The 
records will be reviewed during compliance monitoring and audits. 

• Safety communication. Ensure that occupational health and safety matters are given a high 
degree of publicity to all persons on-site. Display posters prominently. 

• Training, awareness and competence. Train all workers in basic sanitation, health and safety 
matters, and work hazards. Implement awareness and prevention program for HIV/AIDS and 
other diseases – target the local community and construction workers. 

C. OPERATION PHASE 

Water Performance testing of 
WWTP processes, water 
source protection 

• Prior to commissioning, test the ability to achieve the required treatment standard. 

• Install wastewater quality monitoring devices for real-time monitoring at WWTPs. 

• Establish real-time monitoring framework. 

• Close all direct wastewater discharge outlets and re-direct to WWTPs.  

• No riverside loading or unloading facilities which include the handling of garbage, manure or 
fecal waste or toxic or hazardous substances. 

• Monitor Yangdong Reservoir levels and flows at the Chukou WTP intake and inform other users 
when limited access to water resources may occur. 

• Place monitoring wells around SWM facilities and annually monitoring groundwater quality. 

WWTP O&M 
Units, SWM 
O&M Units 

PMO 

Water supply 
safety (Quality) 

Drinking water quality 
monitoring 

• Equip WTP with laboratory able to examine 42 parameters of the National Standard for Drinking 
Water (GB5749-2006);  

• Twice a year, send water samples taken from the clean water tank of the WTP to Chenzhou 
WSC for examination of 106 parameters according to the PRC regulation; 

• Ensure that WTPs’ staff/workers are well trained on all steps of the treatment process, including 
emergency warning and response actions. 

WTP O&M 
Unit 

EPB 

Handling and 
disposal of 
chlorine dioxide at 
the WTP 

Risk caused by hydrogen 
chloride and chlorine dioxide 
leakage 

• Chemicals will be transported and managed in compliance with PRC regulations on hazardous 
chemical substance management (The PRC State Council Order No. 2002-244); 

• Transport vehicles and personnel will be trained and qualified with hazardous chemical 
substance handling and transportation; 

• Storage of hazardous chemicals will be arranged with certificates procured from the police 
department and fire authorities; 

• Chlorination rooms and chemical storage rooms in the WTP will be equipped with automatic 
censors and alarms, which will be triggered by ClO2 leakage; 

• The WTP will be equipped with gas masks, oxygen breathing apparatus and other rescue 
materials, to protect staff in the event of leakage of hydrogen chloride and ClO2; and 

• An emergency response plan will be prepared and implemented in the WTP. The plan will inform 
staff about the characteristics of ClO2 and hydrochloric acid, potential hazards, and define 

WTP O&M 
Unit 

EPB 
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Item Potential issues Mitigation measures Implement Supervise 

accident prevention measures and evacuation plan. The WTP emergency response plan will 
be prepared before operation of the WTP; and, staff will be trained in the plan. 

Sludge in WTP Sludge in sedimentation tanks • Develop and implement a sludge handling plan, including collection and storage of sludge, 
transport, environmentally sound reuse and/or disposal. The WTP sludge disposal plan will be 
prepared before operation of the WTP; and, staff will be trained in the plan. 

• The sludge will be disposed at the Zixing solid waste landfill. 

WTP O&M 
Unit 

EPB 

Air Odor from WWTPs and 
SWMs 

• Equip odor generating facilities with ventilation or odor containment. 

• Implement regular sludge removal and avoid stockpiling.  

• Institute regular check, repair and maintenance of all treatment facilities and equipment. 

WWTP and 
SWM O&M 
Units 

PMO 

Noise Noise produced plant 
operation and SWM 
mechanical equipment 

• Implement noise and vibration reduction measures. Adopt low noise level equipment. 

• Create green buffer zone/noise absorption zone along WWTP and WTP boundaries using native 
trees and shrub planting. 

WWTP and 
WTP O&M 
Units 

PMO 

Solid waste Separate and manage 
solid waste 

• Develop and implement a solid waste handling process covering packaging, transportation, and 
disposal at a SWM facility. 

As above PMO 

Flora and fauna Manage the built habitats 
– landscaped 
embankments and 
constructed wetlands 

• Maintain the landscaping – watering, weeding, stabilizing, survival and growth of planted trees, 
shrubs and herbs, with replacement and corrective action as necessary. 

• Provide security and surveillance to guard against misuse, theft and littering. 

• Regularly remove litter and transport to landfill. 

WRB PMO 

Emergency 
preparedness 
and response 

WWTP maintenance and 
health and safety of 
surrounding residents 

• Prepare emergency preparedness and response plan before each WWTP, WTP, and SWM 
facility is operational. The plan will include staff training, resources, responsibilities, 
communication, procedures, and other aspects required to respond effectively to emergencies. 

WWTP O&M 
Units 

PMO 

Health and 
safety 

Health and safety of 
WWTP, WTP, and SWM 
facilities operating staff 

• Compulsory use of safety equipment and clothing as necessary (e.g. non-slip boots, chemical 
resistant clothing, safety goggles, respiratory mask). 

• Safety instructions for storage, transport, handling or pouring of chemicals 

WWTP O&M 
Units 

PMO 

 Handling of agricultural 
chemicals – bamboo 
plantations 

• Worker training and strict safety procedures for storage, transport, and handling of pesticides.  

• Provide safety clothing and equipment for chemical preparation, pesticide application, 
equipment cleaning, or spill cleanups. 

Community 
plantation 
units 

PMO 

Sources: ADB = Asian Development Bank, EIA = Environmental Impact Assessment, EMS = Environmental Monitoring Station, EPB = Environment Protection 
Bureau, IA = Implementing Agency, DI = Design Institute, LIEC = Loan Implementation Environmental Consultant, O&M = Operation and maintenance, PMO = 
Project Management Office, SEMSP = Site Environmental Management and Supervision Plan, SRT = Sludge Retention Time, WTP = water treatment plant, 
WWTP = Waste Water Treatment Plant, SWM = Solid Waste Management facility, WRB = Chenzhou Water Resource Bureau. 
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D. Monitoring and Reporting 
 
16. Three types of project monitoring will be conducted under the EMP: (i) internal 
monitoring – to be conducted by the PIUs and the construction supervision companies 
(CSCs); (ii) external monitoring – of air, water, noise and soil standards – to be conducted by 
the local EMS; and (iii) compliance monitoring – to be conducted by the LIEC, to ensure the 
EMP is being implemented. The project monitoring program is in Table EMP-4. Monitoring 
shall comply with the PRC standards for environmental monitoring and quality. 
 
17. Internal monitoring. During construction, the PIUs and CSCs will be responsible for 
conducting internal environmental monitoring in accordance with the monitoring plan.  
 
18. External monitoring. The PIUs will contract the Zixing EMS to conduct environmental 
monitoring in accordance with the monitoring program. A detailed cost breakdown will be 
provided by the local EMS when the environmental monitoring program is updated at the start 
of each component implementation. Monitoring will be conducted during construction and 
operation period, until a project completion report (PCR) is issued. Semi-annual monitoring 
reports will be prepared by the EMS and submitted to PMO and the PIUs. 
 
19. Compliance monitoring for EMP and progress reporting. The LIEC will review project 
progress and compliance with the EMP based on field visits, and the review of the 
environmental monitoring conducted by the EMS. The findings of the LIECs will be reported 
to ADB through the annual EMP monitoring and progress reports. The reports will include (i) 
progress made in EMP implementation, (ii) overall effectiveness of the EMP implementation 
(including public and occupational health and safety), (iii) environmental monitoring and 
compliance, (iv) institutional strengthening and training, (v) public consultation (including 
GRM), and (vi) any problems encountered during construction and operation, and the 
relevant corrective actions undertaken. The LIECs will help PMO prepare the reports and 
submit the English report to ADB for appraisal and disclosure. 
 
20. Project completion environmental audits. Within three months after each subproject 
completion, or no later than one year with permission of the local EPBs, environmental 
acceptance monitoring and audit reports of each subproject completion shall be (i) prepared 
by a licensed environmental monitoring institute in accordance with the PRC Guideline on 
Project Completion Environmental Audit (2001), (ii) reviewed for approval of the official 
commencement of individual subproject operation by environmental authorities, and (iii) 
finally reported to ADB through the annual EMP monitoring and progress reporting process.  
 
21. Quality assurance (QA) /quality control (QC) for compliance monitoring. To ensure 
accuracy of the monitoring, QA/QC procedures will be conducted in accordance with the 
following regulations:  
 
i) Regulations of QA/AC Management for Environmental Monitoring issued by the State 

Environmental Protection Administration in July 2006;  
ii) QA/QC Manual for Environmental Water Monitoring (Second edition), published by 

the State Environmental Monitoring Centre in 2001; and  
iii) QA/QC Manual for Environmental Air Monitoring published by the State 

Environmental Monitoring Centre in 2001. 
 

Table EMP-4: Environmental Monitoring Program 

Subject Parameter Location Frequency Implement Supervise 

1. Pre-construction 

Heavy metal 
contents  

As, Cd 
Spoil disposal sites and 
borrow pits for river 

Once before 
construction 

PIU PMO 
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Subject Parameter Location Frequency Implement Supervise 

rehabilitation component 
2. Construction 

Internal monitoring (contractors, CSCs, PMO environmental officer, PIU) 
Ambient air 
quality 

Dust mitigation 
measures in EMP; 
equipment 
maintenance 

Visual inspection at all 
construction sites 

1 time / week Contractor, 
CSC 

 

PIU, LIEC, 
PMO, EPB 

Solid waste Garbage and 
construction waste 

Visual inspection at all 
construction sites and 
work-camps 

Daily 
Contractor, 

CSC 

PIU, EPB, 
PMO, 

sanitation 
bureau 

Wastewater Provision and 
operation of 
domestic and 
construction 
wastewater 

Visual inspection at all 
construction sites and 
work-camps 

Daily 

Contractor, 
CSC 

PIU, PMO, 
EPB 

Soil erosion 
and 
re-vegetation 

Soil erosion 
intensity 

Visual inspection at spoil 
sites and all construction 
sites, especially roadsides, 
water pipelines, banks of 
rivers, wetland  

1 time / week; 
and 
immediately 
after heavy 
rainfall 

Contractor, 
CSC 

PIU, LIEC, 
PMO,  
WRB 

Re-vegetation of 
embankments, 
spoil disposal 
sites, construction 
sites 

Visual inspection at all 
sites 

At least 4 
times / year 

Contractor, 
CSC 

PIU, WRB 

Occupational 
health and 
safety 

Camp hygiene, 
safety, availability 
of clean water, 
emergency 
response plans 

Inspection at all 
construction sites and 
work-camps 

1 time / month Contractor, 
CSC 

PIU, PMO, 

External monitoring (Local environment monitoring station) 
Quality of 
sewage and 
discharge 
channels at 
work camps 

pH, SS, NH3-N, 
CODCr, BOD5 oil, 
fecal coliforms 

Domestic wastewater 
discharge at work-camps 

2 times/year 
during 
construction 

Hunan 
Qiancheng 
Testing Co., 

Ltd. 

EPB, PIU, 
PMO 

Construction 
wastewater  

SS, oil, pH at wastewater discharge 
points of all construction 
sites 

2 times/year 
during 
construction 

Hunan 
Qiancheng 
Testing Co., 

Ltd. 

EPB, PIU, 
PMO 

Surface 
water quality 

24 parameters in 
the Table 1 of 
GB3838-2002 

Intake of Yangdong WTP  2 times/year 
during 
construction 

Hunan 
Qiancheng 
Testing Co., 
Ltd. 

 

pH, SS, NH3-N, 
CODCr, oil, As, Cd 

200 m upstream and 500 
m downstream of the 
construction site of fiver 
selected rivers; 

2 times / year 
during 
construction 

Hunan 
Qiancheng 
Testing Co., 

Ltd. 

EPB, PIU, 
PMO 

Ambient air 
quality 

TSP All construction sites (at 
least 1 point upwind, 1 
point downwind) and 
nearby sensitive receivers 
(Zhoumensi Town, 
Xiongjia, Tanjiawan, Liujia, 
Tangjiawan, Xiajiang 
Village, Zhoumensi 
Village, Hangxi Village) 

2  times / 
year during 
construction 

Hunan 
Qiancheng 
Testing Co., 

Ltd. 

EPB, PIU , 
PMO, 
LIEC 
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Subject Parameter Location Frequency Implement Supervise 

Noise LAeq Boundaries of all 
construction sites and 
sensitive receivers 
(Zhoumensi Town, 
Xiongjia, Tanjiawan, Liujia, 
Tangjiawan, Xiajiang 
Village, Zhoumensi 
Village, Hangxi Village) 

2 times / year 
(twice a day: 
once in day 
time and once 
at night time, 
for 2 
consecutive 
days) 

Hunan 
Qiancheng 
Testing Co., 

Ltd. 

EPB, PIU, 
PMO, 
LIEC 

Solid Waste 
(garbage, 
construction 
waste) 

Work camps and 
construction waste 
at construction 
sites 

Visual inspection at all 
construction sites and 
work-camps 

Once a year 

LIEC 
EPB, PIU, 

PMO 

Soil erosion 
and 
re-vegetation 

Soil erosion 
intensity 

Visual inspection at spoil 
sites and construction 
sites, especially water 
pipeline route and 
embankments of rivers, 
wetlands 

Twice a year, 
and 1 after 
completion of 
construction 

LIEC 
EPB, PIU, 

PMO 

Re-vegetation of 
embankments, 
spoil disposal sites 
and construction 
sites 

Visual inspection at sites, 
and temporary occupied 
lands 

Compliance 
Monitoring: 
Twice a year, 
and 1 after 
completion of 
construction 

LIEC 
EPB, PIU, 

PMO 

Occupational 
health and 
safety 

Work camp 
hygiene, safety, 
availability of 
clean water, 
emergency 
response plans 

Inspection at all 
construction sites and 
work-camps 

Twice a year, 
and once 
after 
completion of 
construction 

LIEC 

Sanitation, 
labor 

bureaus, 
PIU, PMO 

Operation phase 

Wastewater 
discharge 

pH, SS, NH3-N, 
oil, CODcr, BOD5, 
TN, TP, fecal 
coliforms 

(i) Inflow and outflow of 6 
WWTPs and Xingning 
Wetland; (ii) leachate of 
SWTSs; (iii) outlet of 
wastewater discharge of 
Yangdong WWTP; (iv) 
Wastewater discharge of 
Yangdong WTP; 

1 times during 
the first year 
of operation 

Hunan 
Qiancheng 
Testing Co., 

Ltd.  

EPB, PIU, 
PMO 

Surface 
water quality 

COD, dissolved 
oxygen, TN, TP 

(i) At Dongjiang Lake near 
Xingning, Hangxihe and 
Huangcao wetlands; (ii) 
wastewater receiving 
water bodies of Yangdong 
WTP (Yongle River) and 
WWTPs ( Changhuo River, 
Qingyao River, Lianping 
River 

1 times during 
the first year 
of operation 

Hunan 
Qiancheng 
Testing Co., 

Ltd. 

EPB, PIU, 
PMO 

As, Cd Five selected rivers Once after 
construction 

Hu a  
Qia he g 
Testi g Co., 

Ltd.EM 

EPB, PIU, 
PMO 

Noise LAeq (i) boundary of pump 
stations (Xingning 
distribution pump station, 
Xindong distribution pump 
station and Yangdong 
WTP; (ii) nearby sensitive 

1 times during 
the first year 
of operation 

Hu a  
Qia he g 
Testi g Co., 

Ltd.EM 

EPB, PIU, 
PMO 
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Subject Parameter Location Frequency Implement Supervise 

receivers along access 
road to Xingning wetland 
and pumps; (iii) boundary 
of SWTS 

Odor H2S, NH3 Boundary of WWTP and 
SWTS 

1 times during 
the first year 
of operation 

Hunan 
Qiancheng 
Testing Co., 

Ltd. 

EPB, PIU, 
PMO 

Soil and 
Vegetation 

Plant survival and 
coverage 

All re-vegetated sites Spot check, 
twice a year 

PIU PIU, PMO, 
WRB 

BOD5 = 5-day biochemical oxygen demand; CODcr = chemical oxygen demand; CSC = construction supervision 
company; EMS = environmental monitoring station; EPB = environmental protection bureau; FB = county forestry 
bureau, IA = implementation agency; LAeq = equivalent continuous A-weighted sound pressure level; LSMI = 
licensed soil erosion institute; NH3-N = ammonia nitrogen; NOx = nitrogen oxides; OPF = operators of project 
facilities; PM10 = particles measuring <10μm; PMO = Project Management Office; SO2 = sulfur dioxide; SS = 
suspended solids; TSP = total suspended particle. 
 

22. Environmental reporting for the project will follow the program in Table EMP-5. 
 

Table EMP-5: EMP Reporting Plan 

Reports From To Reporting Frequency 

Construction Phase 

Internal progress 
reports by 
contractors 

Internal project progress 
report by construction 
contractors, including 
monitoring results by CSCs 

Contractors, 
CSCs 

PIUs, 
PMO 

Monthly (during 
construction season) 

Environmental 
impact monitoring 
reports 

Environmental impact 
monitoring report 

EMS PIUs, 
PMO 

Quarterly (during 
construction season) 

Reports to ADB Project progress report 
(including section on EMP 
implementation and 
monitoring) 

PMO with 
support of 
LIEC 

ADB Semi-annually 

Environment progress and 
monitoring reports 

PMO with 
support of 
LIEC 

ADB Semi-annually 

Acceptance 
reports 

Environmental acceptance 
monitoring and audit report 

Licensed 
institute 

Chenzhou 
EPB 

Once for each engineering 
subcomponent, not later 
than one year after 
completion of physical 
works 

Operation Phase 

Environmental 
impact monitoring 

Environmental impact 
monitoring report (during 
first year of operation) 

EMS PIUs, 
PMO 

Quarterly 

Reports to ADB Project progress report 
(including section on EMP 
implementation and 
monitoring) 

PMO with 
support of 
LIEC 

ADB Semi-annually 

Environment progress and 
monitoring report 
 

PMO with 
support of 
LIEC 

 ADB  Once (after first year of 
operation) 

    

Notes: ADB=Asian Development Bank; EMS = Environment Monitoring Station, LIEC = Loan 
Implementation Environmental Consultant, PIU=Project Implementing Unit, ZIFC=Zixing City Urban 
and Rural Environmental Protection Investment and Financing Center. 
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E. Training 
 

23. The project agencies have no previous experience with ADB-funded projects or 
safeguard requirements. To ensure effective implementation of the EMP, a capacity building 
program will be implemented on: (i) the EMP, including the mitigation measures, monitoring, 
and reporting; (ii) sustainable integrated watershed management. Training will be provided by 
the Hunan EPD, Chenzhou and Zixing EPBs, and LIEC. Trainees will include the PMO, IAs, 
PIUs, contractors, CSCs, and water resource bureaus. The PMO will arrange and support the 
training programs, supported by the loan implementation consultants. The training program is 
in Table EMP-6. 
 

Table EMP-6: Training Program 

Training Attendees Contents Times Period 
(days) 

No. of 
persons 

EMP adjustment 
and 
implementation  

PMO, PIUs, 
contractors, 
CSCs, local 
EPB 

Development and 
adjustment of the EMP, roles 
and responsibilities, 
monitoring, supervision and 
reporting procedures, review 
of experience (after 12 
months) 

Twice - 
Once prior to, and 
once after one year 
of project 
implementation   

2x0.5 40 

Grievance 
Redress 
Mechanism 

PMO, PIUs, 
contractors, 
CSCs, local 
EPB 

Roles and responsibilities, 
Procedures, review of 
experience (after 12 months) 

Twice - 
Once prior to, and 
once after one year 
of project 
implementation   

2x0.5 40 

Wetland 
management 

As above Management and 
rehabilitation of (i) the 
riverbanks, (ii) the 
constructed wetlands 

Twice – Once prior 
to construction and 
once during 
operation 

2x1 40 

Environmental 
aspects of 
facilities operation 

PMO, O&M 
unit 

Environmental 
housekeeping; 
Sludge treatment and 
disposal process; 
Safety operation regulations 
Emergency preparedness 
and breakdown response 
procedures 

Once during project 
operation 

1 50 

O&M = operations and maintenance 
 

F. Public Consultation 
 
24.  Two rounds of public consultation were conducted during project preparation (Section 
VIII of the EIA). During construction, the project will continue to seek public consultation and 
raise awareness of project activities, especially those which may impact the public such as 
noise or dust. The project public consultation plan is in Table EMP-7, and includes public 
participation in evaluating environmental benefits and impacts. The PIUs are responsible for 
public participation during project implementation. They will be supported by the PMO 
Environment and Social Officers and the LIEC. 
 

Table EMP-7: Public Consultation and Participation Plan 

Organizer Approach Times/Frequency Subjects Participants 

Construction 

PMO, PIUs, 
LIEC 

Questionnaire 
survey, site visits, 
informal interviews 

Once a year during 
peak construction 

Construction impacts; 
adjusting mitigation 
measures if necessary; 
feedback 

Workers, residents 
in construction 
areas 

Public workshops At least once during EMP implementation Residents, affected 
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Organizer Approach Times/Frequency Subjects Participants 

peak construction progress; construction 
impacts; adjusting 
mitigation measures if 
necessary; feedback 

persons, social 
sectors 

Operation 

PMO, PIU, 
operators of 
project 
facilities 

Public consultation 
and site visits 

At least once in first 
year of operation 

Effects of mitigation 
measures, impacts of 
operation, feedback 

Residents, affected 
persons adjacent to 
project facilities 

Public workshop As needed based on 
public consultation 

Effects of mitigation 
measures, impacts of 
operation, feedback 

Residents, affected 
persons, social 
sectors 

Public satisfaction 
survey 

At least once after 
one year of operation 

Comments and 
suggestions 

Project 
beneficiaries 

EIA = environmental impact assessment, OPF = operator of project facilities, PIU = project implementing unit, 
LIEC = loan implementation environmental consultant. 

 

G. Grievance Redress Mechanism 
 

25. A grievance redress mechanism (GRM) has been established to receive and manage 
any public environmental and/or social issues which may arise due to the project. The PMO 
Environmental and Social Officers will coordinate the GRM. However, all project agencies 
and staff will be trained in the GRM and will take an active role in supporting these staff as 
and when necessary. 
 
26. At the PMO level, the PMO Environmental and Social Officers will establish a GRM 
tracking and documentation system, conduct daily coordination with the PIU officers, arrange 
meetings and conduct site visits as necessary, maintain the overall project GRM database, 
and prepare the reporting inputs for progress reports to ADB. At the PIU level, the 
environment and social officers will instruct contractors and construction supervision 
companies (CSCs) on the GRM procedures, and coordinate with the county EPBs and other 
government divisions as necessary. PMO and PIU staff will be trained and supported by the 
LIEC and Loan Implementation Social Consultant (LISC).  
 
27. The contact persons for different GRM entry points, such as the PMO and PIU 
Environmental and Social Officers, contractors, operators of project facilities (OPFs), and 
county EPBs, will be identified prior to construction. The contact details for the entry points 
(phone numbers, addresses, e-mail addresses) will be publicly disclosed on information 
boards at construction sites and on the websites of the PMO and county EPBs.  
 
28. Once a complaint is received and filed, the PMO and PIU officers will identify if 
complaints are eligible. Eligible complaints include those where (i) the complaint pertains to 
the project; and (ii) the issues arising in the complaint fall within the scope of environmental 
issues that the GRM is authorized to address. Ineligible complaints include those where: (i) 
the complaint is clearly not project-related; (ii) the nature of the issue is outside the mandate 
of the environmental GRM (such as issues related to resettlement, allegations of fraud or 
corruption); and (iii) other procedures are more appropriate to address the issue. Ineligible 
complaints will be recorded and passed to the relevant authorities, and the complainant will 
be informed of the decision and reasons for rejection. The procedure and timeframe for the 
GRM is as follows and also summarized in Figure EMP-1.  
 

• Stage 1 (5 days): If a concern arises during construction, the affected person may 
submit a written or oral complaint to the contractor. Whenever possible, the contractor 
will resolve the issue directly with the affected person. The contractor shall give a clear 
reply within five (5) working days. The contractor will keep the PIU fully informed at all 
stages. 



19 

 

 

• Stage 2 (5 days): If the issue cannot be resolved in Stage 1, after five days, the PIU 
and/or PMO will take over responsibility. Eligibility of the complaint will be assessed and 
a recommended solution given to the complainant and contractors within five (5) working 
days. If the solution is agreed by the complainant, the contractors and/or facility 
operators will implement the solution within seven days. Written records will be made of 
all stages and outcomes. 

 

• Stage 3 (10 days): If no solution can be identified by the PMO and/or PIU, and/or the 
complainant is not satisfied with the proposed solution, the PMO and/or PIU will organize, 
within ten (10) days, a stakeholder meeting (including the complainant, contractor and/or 
operator of the facility, county EPB, PIU, PMO). A solution acceptable to all shall be 
identified including clear steps. The contractors (during construction) and facility 
operators (during operation) will immediately implement the agreed solution. Written 
records will be made of all stages and outcomes. 

 
29. The GRM does not affect the right of an affected person to submit their complaints to any 
agency they wish to, for example the local village committee, community leaders, courts, 
PMO, PIU, and/or Asian Development Bank. 
 
30. The PMO and PIUs shall bear any and all costs of implementing the GRM, including 
meeting, travel, and/or accommodation costs of the project staff or affected person. The GRM 
will be implemented throughout project construction and at least the first year of operation for 
each project facility. 
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Figure EMP-1: Grievance Redress Mechanism 

 

 

H. Cost Estimates 
 
31. This section provides an estimate of the cost of EMP implementation. The cost 
comprises three categories: mitigation measures (Table EMP-3); monitoring (Table EMP-4); 
and training (Table EMP-6). Costs are presented for the construction phase of five years and 
the first year of operation i.e. a total of six years. The costs do not include: (i) detailed design 
revisions and adjustments; (ii) internal monitoring/inspection of solid wastes disposal, soil 
erosion and re-vegetation, occupational health and safety during construction, as this will be 
included in the construction supervision contracts; and (iii) salaries of PMO and PIU staff. 
Costs for mitigation measures and training are based on estimates in the domestic EIAs 
and/or the experience of the PPTA team from other projects. All costs were discussed with 
the EIA Institute, PMO and IAs. 
 
32. The total estimated cost for EMP implementation is CNY15.943 million (USD2,571,452) 
for five years construction (Table EMP-8). The estimated cost for the PMO is CNY 754,000 
(4.7%) and for contractors is about CNY14,594,000 (91.5%). About CNY595,000 (3.7%) will 
be paid from the ADB loan consulting services and remaining costs by the IAs. Total costs are 
small given the large scale of the project and when spread over five years. 
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Table EMP-8. Estimated Cost for EMP Implementation for Five Years Construction and First 
Year Operation (xCNY10,000). Construction-phase costs will be paid by the contractors (as part of 
their contracts). Operational-phase costs will be paid by each project implementing agency (IA). 
 

Item Unit cost No. units 5-yr Cost (CNY) 

MITIGATION (Table EMP-3)        

PRE-CONSTRUCTION       

1.1 Public consultations 5000 2 10,000 

1.2 LIEC 45000 6 person-months 270,000 

1.3 Wetland Specialist 45000 6 person-months 270,000 

1.4 GRM 5000 1 5,000 

Sub-total     555,000 

CONSTRUCTION       

2.1 Domestic wastewater 5000 8 40,000 

2.2 Construction wastewater 5000 32 160,000 

2.3 Dust management 5000 32 160,000 

2.4 Vehicle emissions 2000 32 64,000 

2.5 Odor 2000 32 64,000 

2.6 Noise and vibration 3000 32 96,000 

2.7 Domestic waste 2000 32 64,000 

2.8 Construction waste 12500 20 250,000 

2.9 Soil erosion 400000 32 12,800,000 

2.10 Site hygiene 1000 32 32,000 

2.11 Community safety 1000 32 32,000 

2.12 Site safety 1000 32 32,000 

2.13 Public consultation 5000 1 5,000 

Sub-total     13,799,000 

Operation    

Drinking water quality monitoring 15000 1 15000 

Handling and disposal of chlorine 
dioxide at the WTP 

150000 1 150000 

Sludge in WTP 200000 1 200000 

Sub-total   365000 

3. MONITORING (Table EMP-4)       

CONSTRUCTION       

3.2 Internal monitoring 250,000 32 800,000 

Ambient air quality 5,000 32   

Solid waste 5,000 32   

Wastewater 5,000 32   

Soil erosion and re-vegetation 5,000 32   

Occupational health and safety 5,000 32   

3.3 External monitoring       

3.3.1 PRE-CONSTRUCTION       

Spoil site heavy metals testing 5,000 13 65,000 

3.3.2 During construction       

Water Quality 10,000 8 80000 
Noise 5,000 32 160000 

Ambient air quality 10,000 32 320000 

3.3.3 During operation       

Water Quality 3,000 23 69000 

Noise 1,000 15 15000 

Ambient air quality 3,000 15 45000 

Sub-total     754,000 

4. TRAINING (Table EMP-6)       
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EMP Implementation 10000 2 20,000 

GRM 5000 2 10,000 

Environmental operation of facilities 5000 1 5,000 

Sub-total     35,000 

GRAND TOTAL CNY     15,943,000 

Total USD (USD1=CNY6.2)     2,936,452 

EMS = Environmental Monitoring Station; GRM = Grievance Redress Mechanism; LIEC = Loan 
Implementation Environmental Consultant; PM = person-months; WWTP = wastewater treatment plant 
 

 

I. Mechanisms for Feedback and Adjustment 
 
33. Based on environmental inspection and monitoring reports, the PMO and PIUs shall 
decide, in consultation with the LIEC, whether (i) further mitigation measures are required as 
corrective actions, or (ii) some improvements are required for environmental management 
practices. The effectiveness of mitigation measures and monitoring plans will be evaluated by 
a feedback reporting system. Adjustment to the EMP will be made, if necessary. The PMO 
Environmental Officers will play a critical role in the feedback and adjustment mechanism. 
 
34. If during inspection, substantial deviation from the EMP is observed or any changes are 
made to the project that may cause substantial adverse environmental impacts or increase 
the number of affected people, then the PMO and PIUs will immediately consult with ADB and 
form an environmental assessment team to conduct additional environmental assessment. If 
necessary, further public consultation will be undertaken. The revised domestic EIAs and 
project EIA, including this EMP, will be submitted to the ADB for review, appraisal, and public 
disclosure. The revised EMP will be passed to the contractors, CSCs and OPFs for 
implementation. 




