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NOTE 

In this report, "$" refers to United States dollars. 
This initial environmental examination is a document of the borrower. The views expressed herein do 
not necessarily represent those of the Asian Development Bank's (ADB) Board of Directors, 
Management, or staff, and may be preliminary in nature. Your attention is directed to the "terms of use" 
section on ADB's website. 
 
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, ADB does not intend to make 
any judgments as to the legal or other status of any territory or area.  
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I. EXECUTIVE SUMMARY 
 

A. Introduction 
 
1. During the past decade, there has been increased environmental and ecological degradation 
in the rural areas in Ganzhou Municipality (Ganzhou), and the city has a weak institutional capacity 
on environmental management. The People’s Republic of China (PRC) has requested the Asian 
Development Bank (ADB) to provide investment support and technical assistance for the Jiangxi 
Ganzhou Rural Vitalization and Comprehensive Environment Improvement Project (the project). 
The project will strengthen the environmental and ecological protection and urban-rural integration 
along the Gan River to improve the rural environmental and economic conditions in Ganzhou. The 
project will be implemented through four outputs (with more details shown in Section III.B) within 
eight counties (Ningdu, Xingguo, Shicheng, Yudu, Huichang, Chongyi, Shangyou and Dayu) and 
one district (Nankang).  
 
2. Based on the ADB Safeguard Policy Statement (SPS, 2009), the project is classified as 
environmental Category B. The scope of works involves two major categories: (i) components with 
clearly defined scope of works and for which feasibility studies have been prepared. This comprises 
all except for one project component; and (ii) subprojects which will be designed during the project 
implementation and funded through a financial intermediary loan that will be managed by one 
financial intermediary bank (the green financing component under output 2; Section III.C).  
 
3. The project environmental safeguards are accordingly addressed through two parallel 
approaches: (i) the preparation of an initial environmental examination (IEE), including an 
environmental management plan (EMP). The EMP describes the overall project requirements for 
environmental safeguards, including mitigation, monitoring, reporting, and training; and (ii) an 
environmental and social management system (ESMS) for activities to be funded under the 
financial intermediary loan. 
 
4. The IEE, EMP and ESMS have been prepared in accordance with ADB’s SPS requirements 
and PRC’s environmental laws, regulations, and standards. They are based on information and 
data from: (i) the domestic EIA reports prepared by Power China Zhongnan Engineering 
Corporation Limited (the domestic EIA institute, DEIA institute); (ii) the feasibility study report (FSR) 
prepared by Jiangxi Hailiang Planning and Design Institute (the local design institute, FSR 
institute); (iii) environmental, social, technical and economic assessments conducted from August 
2020 to March 2021 by the consultants for the project transaction technical assistance (TA), in 
cooperation with the FSR institute, DEIA institute, and municipal and local governments. 
 
B. Background 
 
5. Ganzhou is a large agricultural prefecture-level municipality in Jiangxi Province with an 
estimated population of 9.7 million in 2017 and a land area of 39,380 square kilometers. Ganzhou 
has been selected for the project loan as it is deemed poor, ecologically fragile, relatively rural, 
and strategically located in the vicinity of the Gan river in Jiangxi province. There have been 
increased environmental and ecological degradations in the rural areas of Gan River in Ganzhou. 
Gan River is the largest tributary to Poyang Lake leading to the Yangtze River.  
 
6. Ganzhou has suffered heavy rain and floods, with direct economic losses. Regulatory, 
environment and ecological management, and flood protection capacities, both at the municipal 
and the district and county levels, are insufficient. The rural environmental infrastructure and 
management in Ganzhou’s towns and villages are inadequate. Point source pollution (rural 
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sewage) contributes significantly to the decline of the water quality in the Gan River. Sustainable 
financing mechanisms for investments in water pollution control and improved livelihoods in rural 
areas have not yet been established. Private sector finance is not leveraged to accelerate the 
green development.  
 
7. The PRC Government thus requested ADB to provide loan assistance to Ganzhou 
Municipality in Jiangxi Province to improve the sustainable rural development and ecological 
protection.  
 
C. Project Components 
 
8. The planned project outcome is rural economic and environmental conditions in Ganzhou 
municipality improved. The overall impact of the project will be sustainable rural environmental 
improvement in Ganzhou municipality achieved. The project has four outputs, as follows. 
 
9. Output 1. Institutional capacity for environmental management strengthened.  This 
output will enhance GMG’s institutional capacity in environmental management, including 
regulation enforcement, natural resource management, and project management. The output will 
include: (i) improving water quality monitoring capacity within Gan River watershed; (ii) 
development of an air quality management platform with technical support for routine monitoring 
and data analysis; (iii) capacity building on project management, environmental protection, 
ecological rehabilitation, ecological and environmental monitoring, hydrologic monitoring, hydraulic 
engineering, water and soil conservation, and forest management; (iv) studies on biodiversity 
protection and management in wetland park, resource reutilization of greenhouse waste, and 
CCER forestry carbon sink programs development. 
 
10. Output 2: Green development and financing mechanisms piloted. The output will 
promote green development and include (i) piloting of green financing mechanisms and 
intermediary loan projects at municipal level to leverage the cooperative bank’ credit lines for green 
agriculture, environmental improvement and climate mitigation and adaptation; (ii) piloting of a 
tracing system for organic products; (iii) developing a vegetable demonstration base adopting 
green farming technologies with reduction of chemical used for agricultural activities; and (iv) 
promotion of eco-friendly businesses, including village-based eco-tourism infrastructure. 
 
11. Output 3: Rural waste and sanitation management improved. This output will contribute 
to improving the living environment of rural residents through addressing rural sanitation and solid 
waste issues in selected townships and villages. The output will include (i) improved county-wide 
inclusive sanitation management, which aims to increase access to safely managed wastewater 
treatment plants and considers the most appropriate and innovative technology and service 
delivery methods; (ii) improving rural domestic solid waste treatment infrastructure and raising 
public awareness on waste separation and recycling; and (iii) improving rural water supply. 
 
12. Output 4: Water and soil conservation practices improved.  This output will adopt best 
practices on ecological approaches in waterways protection, and water and soil conservation in 
Ganzhou, including (i) river rehabilitation and flood prevention through structural and non-structural 
approaches; (ii) wetland rehabilitation for biodiversity protection through planting of aquatic and 
terrestrial plants, sand quarries restoration, solid waste interception, and development of a 
management platform; (iii) restoration of collapsed bare slopes to enhance the capacity of water 
and soil conservation; (iv) improvement of infrastructure for forest protection; (v) increasing the 
agroforestry benefits by expanding the cultivation zones for non-wood economic trees; and (vi) 
reforestation and forest conservation through biological and chemical approaches. 
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D. Project benefits and features 
 
13. The key project objectives include the protection and enhancement of environmental and 
ecological conditions in Ganzhou. Expected environmental benefits are as follows.  
 
14. Reduced wastewater discharge in rural areas. The project will construct 15 WWTPs for 
15 villages in four counties with a total design capacity of 11,000 m3/day. The effluent will meet the 
Class IA or Class IB discharge standards of GB 18918-2002. The estimated pollutant reduction to 
the Gan river system will be 984.4 tons of COD per year, 542.8 tons of BOD5 per year, 94.6 tons 
of ammonia nitrogen per year, 17.1 tons of total phosphorus per year, and 743.5 tons of suspended 
solid per year.  
 
15. Improved solid waste management capacity. The project will construct 8 solid waste 
transfer stations, and a solid waste treatment center. It will also expand 8 existing solid waste 
transfer stations. The domestic solid waste collection and transfer capacity in Ganzhou will be 
increased by 335 tons per day. The kitchen waste treatment capacity in Chongyi County will be 
increased by 50 tons per day. Combined with the efforts to raise public awareness on solid waste 
classification and reuse, the project will reduce the random dumping of domestic solid waste by 
approximately 335 tons per year in rural areas.  
 
16. Improved water supply conditions in rural areas. The project will provide reliable 
domestic water supply to two villages and benefit over 125,000 population. The design supply 
capacity is 25,000 m3 per day in total. After the project implementation, the villagers will turn to use 
surface water from reservoirs instead of groundwater, which in turn will provide protection to 
groundwater resources. 
 
17. Increased flood protection capacity. Through construction of ecologically friendly river 
embankment and revetment, the project will improve the flood protection capacity from 1-in-10 
years to 1-in-20 years in Zhang River (Xincheng Town in Dayu County) and Qin River (Shicheng 
County), and from 1-in-5 years to 1-in-10 years in Chishui River (Qingtang Town in Ningdu County), 
Sheshui River (Xingguo County) and Shangyou River.  
 
18. Improved soil erosion control. The project will restore 516 collapsed bare slopes and 
develop water and soil conservation forests to improve soil erosion control in Ganzhou. After the 
project completion, about 22,800 m2 of grasses will be planted on the bare slopes, and 18,740 mu 
of water and soil conservation forest will be developed.  
 
19. Improved forest quality and agroforestry benefits. Pines are widely distributed in 
Ganzhou and plays an important role in the forest ecological system. The project will remove dead 
pines through intermediate cutting and complementarily plant healthy pines at a total of 75,726 mu 
forest. Chemical and biological methods will be applied to protect the trees from pest. A total of 
450 km of fire forest belts will be developed to protect the forest from fire hazard. In addition, 1,324 
mu of economic fruit trees will be planted to enhance the agroforestry benefits.  
 
20. Reduced application of chemical fertilizers. The water-fertilizer integration technology 
will be applied in the vegetable demonstration base in Ningdu County. This technology can deliver 
fertilizer to the crop root soil accurately and can prevent the deep leakage of fertilizers and 
pesticides. Compared to the traditional fertilizer application approach, the water-fertilizer 
integration technology can reduce the irrigation water consumption by about 40% and fertilizer 
application by 30%. For this project, by taking the cucumber cultivation as an example, it will result 
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in a reduction of approximately 266 tons of chemical fertilizers per year. 
 
21. Improved downstream river water quality. After the project implementation, discharge of 
untreated domestic wastewater, uncontrolled dumping of solid waste, soil erosion along rivers, and 
consumption of agricultural chemical fertilizers will be reduced directly, which will contribute to 
reduction in point and non-point source pollution to river systems and improve downstream water 
quality. As an indirect effect, the project will contribute to the long-term health of Poyang Lake 
system. 
 
22. Social and economic benefits. About 522,919 residents will directly benefit from the 
project, among which 95% are rural residents, 51% are female beneficiaries, and 20% are poor 
and low-income residents. For all the villages the are covered under the project, residents will 
benefit from the more reliable water supply, reduction of pollutants to waterbodies, improved safety 
and reduced damage from flooding, reduced use of agrichemicals, and increased jobs and 
business opportunities during the construction and operation of the project. 
 
E. Environmental Baseline 
 
23. Project area. The project will be implemented in rural areas in 9 counties/district in Ganzhou 
Municipality. The project sites are within modified agricultural landscapes of cultivation and 
secondary forest with simple community structure, and in areas with settlements and secondary 
growth. No national or provincial key protected plant species were identified within the project area 
during the ecological survey conducted by Wuhan Yimeijin Technology Development Co., Ltd 
during November 2 to 10, 2020 of the TA through desktop review, field survey, and consultation 
with local administration agencies and residents. A total of 403 ancient trees of 18 species are 
distributed in Xingguo, Shicheng, Nankang, Huichang, Ningdu, Yudu, Dayu and Shangyou. There 
are 15 species of Grade II national key protection wild animals and 43 species of Jiangxi provincial 
key protection wild animals distributed within the project counties/district as documented. In the 
project involved rivers, there are five species of Jiangxi provincial key protection fishes, and three 
species of fishes are listed in the IUCN Red List as vulnerable species (Cyprinus carpio), near 
threatened species (Hypophthalmichthys molitrix) and endangered species (Anguilla japonica), 
respectively.  
 
24. Nine subproject sites are located within ten national parks, including  the Jiangxi Xiang River 
Source Provincial Natural Protection Zone, Jiangxi Huichang Mountain National Forest Park, 
Jiangxi Huichang Xiang River National Wetland Park, Chongyi Yangming Mountain National Forest 
Park, Chongyi Yangming Lake National Forest Park, Chongyi Yangming Lake National Wetland 
Park, Dayu Zhang River National Wetland Park, Shangyou Nanhu National Wetland Park, 
Shicheng Gan River Source National Wetland Park, and Jiangxi Lian River National Wetland Park. 
The proposed works comprise landscape improvement, river embankment and revetment 
construction, wetland restoration, non-wood forest product base expansion, low quality and benefit 
forest restoration, fire prevention infrastructure construction, and sand quarry restoration to 
improve the landscape and protect forest and wetland in Ganzhou. One subproject will be 
implemented in the Chongyi Hakkas Terrace, a FAO recognized agricultural heritage, to renovate 
existing irrigation ditches within the terrace to enhance the water and soil conservation and improve 
irrigation conditions in the terrace. 
 
25. Baseline monitoring. Environmental baselines were established at subproject sites by 
sampling and analysis of surface water quality, air quality, noise, groundwater quality, riverbed 
sediment, and soil. According to the monitoring results, surface water quality in the upstream and 
downstream areas of the proposed wastewater treatment plants and river dredging sections met 
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the Class III water quality standards of GB3838-2002. Air quality monitoring data near the project 
sites met the Class II standards of GB3095-2012. The noise levels at nighttime in the township 
center of Shicheng County and Hebei Village in Ningdu County slightly exceeded the Class II 
standards of GB 3096-2008. The ambient noise levels at other monitoring points complied with the 
Class II standards of GB 3096-2008. Groundwater quality at the monitoring points at project sites 
complied with the Grade III standards of GB/T14848-2017. Testing results of riverbed sediments 
sampled and tested in the proposed river sections to be dredged complied with the Western 
Australian guidelines, which indicates that the environmental quality of the river sediment is 
acceptable. For the soil samples taken at the subproject site of the Chongyi solid waste treatment 
center, levels of organic compounds were below the detection limits and the detected 
concentration of heavy metals complies with GB36600-2018.  
 
F. Anticipated Impacts and Mitigation Measures 
 
26. Construction phase. Key risks during the construction phase include: (i) increased soil 
erosion, in particular during afforestation, sewage and water supply pipeline installation, as well as 
during the construction of WWTPs, WSPs, water quality monitoring stations near rivers and river 
embankments; (ii) damage to aquatic habitats in the river channels due to the dredging and 
embankment works; (iii) temporary noise disturbance to nearby villages; (iv) air pollution (mainly 
fugitive dust); (v) inappropriate or uncontrolled solid waste disposal of both construction waste and 
domestic waste from workers; (vi) inappropriate or uncontrolled construction and domestic 
wastewater discharges from construction sites; (vii) potential impacts from the planned dredging 
on three fish species listed in the IUCN Red List, including Anguilla japonica (Endangered), 
Cyprinus carpio (Vulnerable) and Hypophthalmichthys molitrix (Near Threatened), whose 
presence was indicated by desktop review (direct impacts to individuals and loss of spawning 
habitat – these risks are assessed to be low); (viii) impacts on wetland parks and forest parks due 
to uncontrolled wastewater discharge, uncontrolled solid waste disposal, noise, clearance of 
vegetations, and/or disturbance of aquatic habitat during river dredging and embankment 
construction; (ix) impacts on Chongyi Hakkas Terrace due to physical disturbance of the soil layers, 
trampling of vegetation by workers, uncontrolled wastewater and/or solid waste disposal, and/or 
disturbance on surrounding crops; (x) unintended damage to the root systems of designated 
ancient trees due to improper soil excavation, and (xi) occupational and community health and 
safety.  
 
27. Detailed mitigation measures to address these impacts and risks are included in the 
environmental management plan (EMP). For soil erosion control, active open excavation areas will 
be minimized with topsoil being properly stockpiled and covered or seeded temporarily. To mitigate 
the risks associated with dredging, all dredging works will be designed to avoid fish spawning 
seasons and be conducted in the dry season (between October and March) with scheduling of 
slow, discrete, and staged dredging. To avoid the impact to Anguilla japonica in Shangyou River, 
a long-distance migratory fish, the project will avoid dredging works during the migration season 
and will not involve the construction of river weirs. To reduce the impacts to ancient trees, signs 
and fencing around the trees will be adopted. To reduce dust impacts, mitigation measures will 
include installation of barriers, water spray, covering of onsite stockpiles, and design of haulage 
routes and schedules. For noise impacts, mitigation measures include the installation of noise 
barriers and regular community consultations before and during the works to adjust works as 
needed.  
 
28. Wastewaters generated onsite will either be pre-treated onsite to meet the discharge 
standards before being discharged or be reused for dust control in the project sites. Construction 
and domestic solid wastes will be well contained and regularly transported offsite for disposal. For 
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the project works in the 6 wetland parks, 3 forest parks, 1 nature reserve and Chongyi Hakkas 
Terrace, works will be restricted to the designed sites. All project designs are confirmed to comply 
with the park management plans, FAO and national requirements for the agricultural heritage site, 
the PRC regulations for wetland parks, forest parks, nature reserve and agricultural heritage site, 
and ADB’s SPS (2009) requirements for protected areas. Impact mitigation measures will include 
avoidance of construction activities at nighttime, design of spoil piles’ locations, timely vegetation 
restoration, frequent water spraying, slow speed of vehicles, timely disposal of solid waste, 
forbidden of animal hunting, and trainings to workers. The PMO and IAs will coordinate closely 
with the management committees of the protected areas and FAO National Committee.  
 
29. These potential impacts during construction are considered to be low as: (i) the impacts 
from construction activities are short-term, localized, small-scale and reversible; (ii) the project 
does not involve flow diversions  and construction of in-stream dams along rivers; (iii) due to the 
modified nature of most sites, existing vegetation communities are generally widespread species 
and much is planted and/or secondary regrown; (iv) desktop review indicated the presence of  three 
IUCN Red List listed fish species in the project area. Assessment of these records, the ecological 
requirements of these fish species, and scope of project works indicates that the risks of project 
impacts are low (Section V.D); and (v) the project works in the ten national parks and Chongyi 
Hakkas Terrace will improve the forest quality and forest fire prevention capacity, increase the 
agroforestry benefits, enhance the water, and soil conservation capacity, and improve the 
landscape and river embankment for eco-tourism development. 
 
30. Operational Phase. During the operational and maintenance (O&M) stages of the project, 
potential adverse impacts include: (i) effluent discharge, odor emissions and uncontrolled disposal 
of sludge from the rural wastewater treatment plants (WWTPs); (ii) leachate, solid waste, odor, and 
noise from the solid waste transfer stations and the Chongyi solid waste treatment center; (iii) noise 
from pump stations in water supply plants, wastewater and sludge from the water supply plants; 
(iv) improper and excessive application of fertilizer and pesticides in agricultural lands and forest, 
which may lead to soil and water pollution; (v) improper dumping of solid waste and discharge of 
wastewater into the drainage and irrigation ditches in the Chongyi Hakkas Terrace, which may lead 
to soil and water pollution; (vi) cumulative impacts to hydrological conditions in downstream rivers 
and lakes, including a globally significant wetland ecosystem, Poyang Lake (~540 km downstream) 
due to river dredging and embankment construction; (vii) risks of induced and cumulative impacts 
due to increased visitor numbers to the wetland parks, forest parks, nature reserve, and Chongyi 
Hakkas Terrace as a result of improved infrastructure; and (viii) occupational health and safety 
risks to workers. These risks have been minimized to the extent possible through design, including: 
(i) the use of low-noise equipment, anti-vibration pads and thick walls for pump stations; (ii) the 
sludge generated in WWTPs will either be reused for producing organic fertilizers, or be 
transported to the exiting sludge treatment facilities or a certified third facility for treatment and 
disposal; (iii) leachate and solid waste will be collected and transported to qualified agencies for 
disposal; and (iv) wastewater and sludge from the water supply plants will be reused if meeting the 
agricultural standard.  
 
31. In addition to the project design, operators during operation phase will conduct routine 
inspection on the WWTPs, water supply plants, solid waste transfer stations, and Chongyi solid 
waste treatment center to ensure that equipment is operating in good conditions to minimize the 
level of noise and odor. Work safety procedures and an emergency response plan in the event of 
machinery damage or leakage will be established to ensure safe operation. For the afforestation 
and wetland rehabilitation subprojects, regular inspections of planted trees, shrubs and grasses 
will be conducted. The tourism management of the wetland parks, forest parks, nature reserve and 
Chongyi Hakkas Terrace will be strengthened to deal with the increased visitors.  
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32. Coronavirus disease outbreak (COVID-19). The outbreak and global spread of COVID-
19 since December 2019 pose new risks and management implications for most countries. For the 
current project, the extent of COVID-19 in Ganzhou Municipality and the project area was 
reviewed. The requirements for a COVID-19 health and safety plan are included in the EMP. 
Prevention measures include the screening of all project personal prior to admission to project 
sites and onsite measures for sanitation, emergency response, and the provision of personal 
protective equipment. 
 
G. Public Consultation and Grievance Redress Mechanism  
 
33. One round of information disclosure and two rounds of public consultation were conducted 
in the eight counties and one district in Ganzhou. During the first and second rounds of public 
consultations, a total of 1,255 residents were consulted over seven days and a total of 1,289 
questionnaires were distributed to 1,255 residents. The male/female ratio of the participants in the 
public consultations was well balanced at 690 (55%) men and 565 (45%) women. Most participants 
(1,243; 99%) supported the project. Two concerns were expressed during the consultations: (i) 
noise during construction may disturb nearby residents; and (ii) dust generated during construction 
may impact air quality near the residential areas. 
 
34. These concerns raised during the public consultations will be addressed in the project 
designs and safeguards as follows. For the noise control, construction works will be limited to 
daytime. Movable noise barriers will be installed, and low-noise equipment will be applied during 
construction. Noise monitoring will be conducted at regular intervals to identify any incompliance 
of noise emission and implement mitigation measures timely. Regular consultation of nearby 
residents to identify concerns will be conducted prior to and during construction. For the dust 
control, daily water spraying on construction sites will be applied. Stockpiles will be covered with 
dust shrouds or tarpaulin to avoid and minimize dust generation. No construction works will be 
allowed under high windy weather conditions. Timely monitoring of air quality and inspections 
during construction will also be performed. Additional mitigation measures will be evaluated and 
implemented, as necessary. For wastewater during construction, no wastewater will be discharged 
onto the surrounding soil or into the river. Construction wastewater will be treated onsite and be 
reused for dust control. Domestic wastewater will either be treated by onsite septic tanks or be 
discharged to existing sewage system. For odor control, periodical inspection on the performance 
of WWTPs and SWTSs to ensure the normal operation will be conducted by operators. Sludge 
compacted solid waste, and leachate will be transported to disposal facilities in sealed containers. 
Public consultation will continue during the project construction and operation. A project-specific 
grievance redress mechanism (GRM) has been developed to address environmental, health, 
safety, and social concerns associated with the project. The GRM was introduced to residents 
during the design phase and will be implemented throughout project implementation. 
 
H. Climate Change  
 
35. A climate risk vulnerability assessment (CRVA) for Ganzhou Municipality was conducted by 
the TA consultants to identify the risks that climate change is expected to present to the project 
viability. According to multidecadal climate change projections, under each RCP scenario, the 
annual mean, minimum and maximum temperatures will continuously increase during 2020 to 
2100, causing substantial warming in Ganzhou. The projected precipitation in Ganzhou during 
2021 to 2100 fluctuates with a slightly increasing trend overall. The projected increases in 
temperature may exert a stress on physical structures and degrade materials. The increase in 
rainfall variability and frequency of climate extreme events might expand flood risks in the rain 
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season and cause prolonged droughts in the dry season. 
 
36. To address these risks, the following adaptation measures have been integrated to the 
project designs: (i) permeable OGFC asphalt concrete paving is applied for the road construction; 
(ii) the revetment design of gabion wall with green features is applied in the revetment construction; 
(iii) the design of vegetation buffer zone is applied at the riparian zone with open area to reduce 
the peak runoff flow and non-point pollution load to the river; (iv) water-saving irrigation and 
fertilization practices are adopted for the agricultural components; and (v) forest fire prevention and 
pest disease control are enhanced. 
 

37. For greenhouse gas emission, the project is calculated to present a low risk. The total GHG 
emission during construction and operation of the Project is estimated to be 3,192 tons CO2e per 
year, which is well below the SPS threshold of 100,000 t CO2e per year. The carbon sequestration 
potential from the afforestation, reforestation and vegetation plantation activities is estimated to be 
65,795 t CO2e per year. This sequestration will offset the emissions generated during project 
construction and operation, resulting in a net emission reduction of 62,603 tons CO2e per year.  
 
I. Environmental Management Plan and Environmental and Social Management System 
 
38. Environment management plan (EMP). As part of this IEE, an EMP has been developed 
as shown in Appendix 1, which is an over-arching document to guide environmental safeguard 
management for the project. The EMP describes the project requirements and methods for 
environmental mitigation measures, monitoring, reporting, roles and responsibilities, budget, and 
the GRM.  
 
39. Environment and social management system (ESMS). The environmental and social 
safeguard requirements for all subprojects to be funded under the financial intermediary loan will 
be subject to the requirements of a project ESMS. The ESMS is publicly available as separate 
linked document to the ADB Report and Recommendations of the President to the Board of 
Directors. The activities to be supported under the financial intermediary loan will be consistent 
with the overall project scope i.e., environmentally sustainable, and socially responsible “green” 
development. The ESMS describes the required procedures for safeguard screening, 
categorization, impact assessment, mitigation, monitoring, and reporting for these subprojects. It 
also defines the types of subprojects which may be supported. Proposed activities which fall into 
the following risk levels (per ADB’s SPS) will not be supported under the financial intermediary 
loan: (i) category “A” risk level for environmental impacts; and (ii) category “A” or “B” risk level for 
social risks related to resettlement and/or indigenous peoples. The ESMS will be implemented by 
the Ganzhou Branch of Agricultural Bank of China, with guidance from the Ganzhou Municipal 
project management office and loan implementation consultants. 
 
40. Semi-annual environmental monitoring reports will be provided to ADB to report on the 
implementation progress for the EMP and ESMS.  
 
J. Risks and Assurances 
 
41. The GMG has no previous experience in the ADB safeguard implementation and has low 
institutional capacity for environmental management. This may result in some risks to the 
implementation of the project EMP and operation of the project facilities. Such risks are minimized 
as follows: (i) appointment of a full-time environment officer in the Ganzhou Municipal project 
management office (PMO); (ii) appointment of one environment officer in each implementing 
agency for the eight counties and one district; (iii) recruitment of one environment officer and one 
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social officer in the Ganzhou Branch of Agricultural Bank of China; (iv) the inclusion of an 
environmental safeguard specialist as part of the “start-up” consulting services, to provide interim 
support to the PMO before the loan implementation consultants are recruited. The “start-up” 
consultants will assist the PMO to assess whether the detailed engineering designs are within the 
scope of the EMP and/or whether new safeguard assessments are required to integrate the EMP 
within the project bidding documents; (v) the inclusion of a loan implementation environment 
consultant in the loan consulting services; (vi) clear roles and responsibilities of all relevant 
agencies for EMP implementation, including contractors and construction supervision companies; 
and (vi) capacity building for EMP implementation. Environmental assurances (Section X) have 
been agreed and are included in the loan and project agreements.  
 
 
 
 

II. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK 
 
A. Overview 
 
42. The project is classified as environment Category B under the ADB’s Safeguard Policy 
Statement (SPS) 2009, requiring the preparation of an initial environmental examination (IEE). 
ADB’s country partnership strategy for the PRC (2016-2020) supports the PRC’s realizing an 
‘ecological civilization’ through: environmental sustainability, pollution control, and climate change 
adaptation measures; achieving greenhouse gas emissions commitments ahead of its 2030 target; 
and the overarching strategic goal of building a well-off society by focusing on the three strategic 
pillars of inclusive growth, environmentally sustainable development, and urban-rural integration. 
 
43. The PRC has a range of laws, regulations, technical guidelines, and standards that govern 
the way in which environmental protection and environmental impact assessment (EIA) for projects 
must be implemented, including laws for pollution prevention and control on air, noise, water, 
ecology and solid waste, and technical guidelines on assessing ambient air, noise, surface water, 
groundwater, and ecological impacts. Under domestic regulations, a full domestic EIA report is 
required and forms the main basis for this IEE. The domestic EIA was prepared in accordance with 
the PRC Law on Environmental Impact Assessment (2018 revision), Management Directory of EIA 
Categories of Construction Projects (2018), Technical Guidelines for Environmental Impact 
Assessment,1 Methods on Public Participation in Environmental Impact Assessment (2018), and 
Guideline on Government Information Disclosure for Environmental Impact Assessment of 
Construction Project (trial) (2013).  
 
44. The major applicable ADB policies, regulations, requirements, and procedures for 
environmental management and EIA of the project are ADB SPS (2009) and the Environmental 
Safeguards – A Good Practice Sourcebook (2012), which jointly provide the basis for this IEE. The 
SPS promotes good international practice as reflected in internationally recognized standards. 
 
B. PRC Legal Framework 
 
45. The environmental protection and management system in the PRC consists of a well-
defined hierarchy of regulatory, administrative, and technical institutions. At the top level, the 

 

1 Including: general program (HJ 2.1), atmosphere (HJ 2.2), surface water (HJ 2.3), noise (HJ 2.4), ecology (HJ 19), 
groundwater (HJ 610), soil (HJ 964), biodiversity (HJ 623), and invasive species (HJ 624). 
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People’s Congress of the PRC has the authority to pass and revise national environmental laws; 
the Ministry of Ecology and Environment (MEE) under the State Council promulgates national 
environmental regulations; and the MEE either separately or jointly with the Administration of 
Quality Supervision, Inspection and Quarantine issues national environmental standards. 
Provincial and local governments can also issue provincial and local environmental regulations 
and guidelines in accordance with the national ones. In addition, national and local five-year 
environmental protection plans form an important part of the legal framework. 
 
46. The Environmental Impact Assessment Law of the PRC stipulates that an EIA is required 
for (i) planning projects for new development areas, and (ii) construction projects. Other two 
regulations, the Environmental Protection Management Ordinance of the PRC for Construction 
Projects, and Environmental Impact Assessment Ordinance of the PRC for Planning Projects, also 
govern the way in which project screening and environmental categorization are executed for 
planning and construction projects.   
 
47. In the PRC, the enforcement of environmental laws and regulations is conducted by 
environmental protection authorities within each level of the government. The regulatory 
enforcement and supervision authorities are the MEE at national level, ecology, and environment 
departments (EEDs) at provincial level, and ecology and environment bureaus (EEBs) at municipal 
level. The authorities are supported by environmental monitoring stations (EMSs) and 
environmental protection research institutes at different levels of the government. 
 
48. The primary laws that govern the domestic EIA study of the project are provided in Table 
II-1, while national administrative regulations and local regulations are provided in Table II-2 and 
Table II-3, respectively. 
 

Table II-1: Applicable PRC environmental laws 
No. Title of the Law Effective/Amended Date 
1.  Environmental Protection Law 1 January 2015 
2.  Environmental Impact Assessment Law 29 December 2018 
3.  Water Pollution Prevention and Control Law 27 June 2017 
4.  Air Pollution Prevention and Control Law 26 October 2018 
5.  Soil Pollution Prevention and Control Law 1 January 2019 
6.  Noise Pollution Prevention and Control Law 29 December 2018 
7.  Solid Waste Pollution Prevention and Control Law 7 November 2016 
8.  Water and Soil Conservation Law 1 March 2011 
9.  Forest Law 27 August 2009 
10.  Land Administration Law 26 August 2019 
11.  Urban and Rural Planning Law 24 April 2019 
12.  Water Law 1 September 2016 
13.  Wildlife Protection Law 26 October 2018 
14.  Law on the Protection of Cultural Relics 5 November 2017 
15.  Environmental Protection Tax Law October 2018 

Source: TA consultants. 
 

Table II-2: National Administrative Regulations 

No. Regulation 
Effective/updated 

Year 

1.  
Environmental Protection Management Ordinance of the PRC for 
Construction Projects 

2017 

2.  Management Directory of EIA Categories of Construction Projects 2018 

3.  
Management Guidelines on the Environmental Impact Assessment of 
Construction Projects 

2015 
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No. Regulation 
Effective/updated 

Year 
4.  Method on Public Participation for Environmental Impact Assessment  2018 

5.  
Implementation Opinions on Strengthening the Interim and Ex-Post 
Supervision Management of EIA of Construction Projects 

2018 

6.  Measures for Environmental Protection Acceptance of Constructed Projects 2107 

7.  
Guideline on Government Information Disclosure for Environmental Impact 
Assessment of Construction Project (trial) 

2013 

8.  Environmental Protection Supervision Rules for Construction Projects 2017 
9.  Regulation on Pollution Control for Protection Zone of Drinking Water Source 2010 

10.  
Circular of the State Council on Printing and Distributing the Action Plan for 
Air Pollution Control  

2013 

11.  
Circular of the State Council on Printing and Distributing the Action Plan for 
Water Pollution Control 

2015 

12.  
Circular of the State Council on Printing and Distributing the Action Plan for 
Soil Pollution Control 

2016 

13.  Management Measures for Ecological Protection Redline (exposure draft) 2018 
14.  Regulation on Protection of Wild Flora 2017 
15.  Directory of Wild Animals of National Priority Protection 2019 
16.  Directory of Wild Flora of National Priority Protection 2019 
17.  Management Measures for National Forest Park 2016 
18.  Directive on Strengthening Wetland Protection and Management 2004 
19.  Notice on Issuance of Management Measures for National Wetland Park 2017 
20.  National Biodiversity Strategy and Action Plan (2011-2030) 2010 
21.  Requirement for Social Risk Assessment of Large Investment Projects 2012 
22.  Regulations for Road Transport of Dangerous Goods  2013 

23.  
Measures for Pollutant Discharge Permitting Administration (for Trial 
Implementation) 

2018 

24.  Measures for the Environmental Emergency Response Management 2015 

25.  
Notice on Strengthening the Management of Environmental Impact 
Assessment with the Core of Environmental Quality Improvement 

2016 

26.  
Circular on Issuing the 13th Five-year Plan for the Implementation of 
Environmental Impact Assessment Reform 

2016 

27.  Management Measures for Agricultural Thin Film 2020 
28.  Management Measures for Key Agricultural Heritage Site 2016 

29.  
Technical Policy on Treatment and Disposal and Pollution Control of Sludge 
from Municipal Wastewater Treatment Plant 

2009 

Source: TA consultants. 
 

Table II-3: Local Regulations and Plan  
No. Regulations and Plan 

Effective/updated 
Year 

1.  Jiangxi Provincial Water and Soil Conservation Plan (2015-2030) 2015 

2.  
Strategic Action Plan for Implementation of Rural Vitalization of Jiangxi 
Provincial Water Conservancy Department 

2018 

3.  Jiangxi Provincial Water and Soil Conservation Monitoring Plan (2016-2030) 2016 
4.  Jiangxi Provincial Ecological Protection Redline 2018 

5.  
Jiangxi Provincial Implementation Plan for Strengthening of Agricultural 
Waste Plastic Pollution Control  

2020 

6.  Ganzhou Municipal Water and Soil Conservation Plan (2015-2030) 2015 

7.  
Ganzhou Municipal Water and Soil Conservation Scenic Zone Development 
Plan (2016-2025) 

2016 

Source: TA consultants. 
 

49. The implementation of environmental laws is supported by a series of associated 
management and technical guidelines summarized in  
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50. Table II-4. 
 

Table II-4: Applicable Environmental Guidelines 
No. Guideline Effective Year 
1.  Guideline on EIA Categories of Construction Projects 2018 
2.  Technical Guidelines for EIA Public Consultation 2018 

3.  
Guideline on Jurisdictional Authorities for Approval of EIAs of Construction 
Project 

2009 

4.  Technical Guidelines for EIA of Construction Project - General Program HJ2.1-2016 
5.  Technical Guidelines for EIA - Surface Water Environment HJ2.3-2018 
6.  Technical Guidelines for EIA - Groundwater Environment HJ610-2016 
7.  Technical Guidelines for EIA - Atmospheric Environment HJ2.2-2018 
8.  Technical Guidelines for EIA - Noise HJ2.4-2009 
9.  Technical Guideline for EIA - Ecological Impact HJ19-2011 
10.  Technical Guidelines for EIA - Soil Environment HJ964-2018 
11.  Technical Guidelines for Ecosystem Status Evaluation HJ192-2015 
12.  Technical Guidelines for Environmental Risk Assessment on Projects HJ169-2018 

13.  
Technical Specifications on Comprehensive Management of Water and 
Soil Conservation 

GB/T 16453.1~6-
2008 

14.  Technical Guidelines on Water Pollution Control Engineering HJ2015-2012 
15.  Technical Guidelines for Air Pollution Control Projects HJ2000-2010 
16.  Technical Guidelines for Solid Waste Treatment & Disposition Engineering HJ 2035-2013 

17.  
Technical Guidelines for Environmental Noise and Vibration Control 
Engineering 

HJ 2034-2013 

18.  Identification Standards for Solid Wastes - General Rules GB 34330-2017  
19.  Identification of Major Hazards of Dangerous Chemicals GB18218-2018 
20.  Identification Standards for Hazardous Wastes GB5085.1~7-2007 

21.  
Technical Specification for Hazardous Wastes Collection, Storage and 
Transportation 

HJ2025-2012 

22.  
Self-monitoring Technology Guidelines for Pollution Sources General 
Principles 

HJ 819-2017 

23.  Technical Specifications on Domestic Solid Waste Transfer Station CJJ 179-2012 

24.  
Technical Specifications on Treatment of Leachate from Domestic Solid 
Waste 

CJJ 150-2010 

25.  Technical Guideline on Control Pollution from Agricultural Solid Waste HJ588-2010 
Source: TA consultants. 

 
51. National environmental quality standards in the PRC are classified into two categories by 
function, namely, pollutant emission/discharge standards and ambient environmental standards. 
The relevant main standards applicable to the project are provided in  
52. Table II-5.  

 
Table II-5: Summary of Applicable Environmental Standards 

No. Standard Code 
1.  Environment Quality Standards for Surface Water GB3838-2002 
2.  Environment Quality Standards for Noise GB3096-2008 
3.  Ambient Air Quality Standards GB3095-2012 

4.  Environment Quality Standards for Groundwater 
GB/T14848-
2017 

5.  
Soil Environment Quality Risk Control Standards for Soil Contamination of 
Agriculture Land 

GB15618-2018 

6.  
Soil Environment Quality Risk Control Standards for Soil Contamination of 
Development Land 

GB36600-2018 

7.  Integrated Emission Standards of Air Pollutants GB16297-1996 
8.  Integrated Wastewater Discharge Standards GB8978-1996 
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No. Standard Code 
9.  Standards for Drinking Water Quality GB5749-2006 
10.  Noise Standards of Construction Site Boundary GB12523-2011 
11.  Noise Standards for Industrial Enterprises at Site Boundary GB12348-2008 

12.  Water Quality Standards for Sewage Discharged to Municipal Sewers 
GB/T 31962-
2015 

13.  Standards for Pollution Control on Hazardous Waste Storage GB 18597-2001 
14.  Standards for Pollution Control on the Landfill Site of Municipal Solid Waste GB 16889-2008 

15.  
Standards for Pollution Control on the Security Landfill Site for Hazardous 
Wastes 

GB 18598-2001 

16.  
Standards for Pollution Control on the Non-hazardous Industrial Solid Waste 
Storage and Landfill 

GB 18599-2020 

17.  Emission standards for Odor Pollutants GB 14554-93 
18.  Standards for Grading of Soil Erosion Intensity SL 190-2007 
19.  Standards for Irrigation Water Quality GB 5084-2021 
20.  Control Standards of Pollutants in Sludge for Agricultural Use GB 4282-2018 

Source: TA consultants. 
 

C. International Agreements 
 
53. The PRC is signatory to various international agreements dealing with environment 
protection, biodiversity preservation, wetland protection, climate change, etc. The relevant 
agreements with direct and indirect implications are listed in  
54. Table II-6.  
 

Table II-6: Applicable International Agreements 
No. Agreement Year Purpose 

1.  
Ramsar Convention on Wetlands of 
International Importance Especially 
as Waterfowl Habitat 

1975 
Prevention of the progressive encroachment on 
loss of wetlands for now and the future 

2.  Convention on Biological Diversity 1993 
Conservation and sustainable use of biological 
diversity and ecological values. 

3.  
United Nations Framework 
Convention on Climate Change 

1994 
Stabilization of greenhouse gas concentrations in 
the atmosphere 

4.  
Kyoto Protocol to the United Nations 
Framework Convention on Climate 
Change 

2005 Further reduction of greenhouse gas emissions 

5.  
Montreal Protocol on Substances 
That Deplete the Ozone Layer 

1989 Protection of the ozone layer 

6.  

United Nations Convention to 
Combat Desertification in Those 
Countries Experiencing Serious 
Drought and/or Desertification 

1996 
The combatting of desertification and mitigating of 
the effects of drought 

7.  
Convention on The Law of The Non-
Navigational Uses of International 
Watercourses 

1997 Identify the United Management Mechanism of 
international water resources to achieve 
sustainable development planning and promote 
rational and optimal utilization and protection of 
water 

8.  
Convention on the International 
Trade in Endangered Species of 
Wild Fauna and Flora (CITES) 

1984 Protect certain species of wildlife and plants from 
over-exploitation and utilization as a result of 
international trade 

9.  
UN Framework Convention on 
Climate Change 

1994 Stabilizing greenhouse gas concentrations in the 
atmosphere at a level that will prevent 
anthropogenic induced climate change 

Source: TA consultants. 
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D. Applicable ADB Policies and World Bank’s EHS Guidelines 
 
55. All projects funded by ADB must comply with the ADB SPS (2009). The purpose of the SPS 
is to establish an environmental review process to ensure that projects funded under ADB loans 
are environmentally sound and to be operated in line with applicable regulatory requirements so 
that significant environment, health, or safety hazards are not likely to occur. The SPS promotes a 
good international practice as reflected in internationally recognized standards such as the World 
Bank Group’s Environmental, Health and Safety (EHS) Guidelines2. The principles and standards 
of the EHS Guidelines are adopted by the SPS. Some of the relevant EHS sector guidelines for 
this project cover general guidelines (including both occupational and community health and safety) 
and industry sector guideline on waste management facilities. The water, air, and noise quality 
standards in the EHS guidelines provide a reference against project impacts. When host country 
regulations differ from these levels and measures, the borrower is to achieve whichever is more 
stringent. If less stringent levels or measures are appropriate given specific project circumstances, 
the borrower is required to justify any proposed alternatives. In general, many PRC standards are 
the same as, or higher than, the EHS standards.  
 
56. Under the ADB’s SPS (2009), the Project is classified as category B for environment. 
Therefore, this initial environment examination (IEE) including an environmental management plan 
(Appendix 1) was prepared in compliance with the SPS. The findings of the domestic EIA, the 
domestic feasibility studies, and the climate risk vulnerability assessment (CRVA) conducted for 
the project were incorporated into the IEE.  
 
57. Compared with PRC EIA requirements, the ADB SPS requires a number of additional 
considerations for the EIA preparation, including: (i) a project-specific GRM; (ii) definition of the 
project area of influence; (iii) assessment of direct, indirect, induced and cumulative impacts; (iv) 
due diligence of project associated facilities; (v) protection of physical cultural resources; (vi) 
climate change mitigation and adaptation; (vii) occupational and community health and safety 
requirements (including emergency preparedness and response); (viii) impacts on livelihoods 
through environmental media; (ix) biodiversity conservation; (x) environmental audit of existing 
facilities; and (xi) ensuring that the EMP includes an implementation schedule and measurable 
performance indicators. This IEE prepared for the project complies with these SPS requirements. 
 

E. Assessment Standards for Proposed Project Components 
 

1. Ambient Environmental Quality Evaluation Standards 
 

a. Ambient Air Quality 
 
58. The PRC classified air quality into two classes according to the Ambient Air Quality 
Standards (GB 3095-2012). The Class I standard applies to nature reserves, scenic areas, and 
regions requiring special protection. The Class II standard applies to residential areas, mixed 
residential and commercial areas, cultural areas, industrial zones, and rural areas.  
 
59. WHO established air quality guideline (AQG) standards for various air quality parameters 
for the protection of public health. Yet WHO recognizes that progressive actions are needed to 
achieve these standards as there are financial and technological limitations in some countries, 

 

2 World Bank. 2007. Environmental, Health, and Safety Guidelines. Washington. 

http://www.ifc.org/wps/wcm/connect/Topics_Ext_Content/IFC_External_Corporate_Site/Sustainability-At-IFC/Policies-Standards/EHS-Guidelines#IndustryEHS
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cities, or localities especially in developing countries. Interim targets were therefore established as 
intermediate milestones towards the achievement of the AQG. The longer averaging period such 
as annual average is more applicable for assessing impacts from multiple and regional sources, 
while shorter averaging periods such as 24 hours and 1-hour averages are more applicable to the 
assessment of short-term impacts from project-related activities such as daily or peak construction 
activities. The WHO guidelines and corresponding PRC standards are presented in Table II-7. 
 

Table II-7: Comparison of PRC and WBG Ambient Air Quality Standards 

Air Quality 
Parameter 

Averaging 
Period 

PRC GB 3095-2012  
(μg/m3) 

WHO/World Bank Group EHS3 
(μg/m3) 

Class I Class II Interim Targets AQG 

SO2 
1-year 20 60 n/a n/a 
24-hour 50 150 50 - 125 20 
1-hour 150 500 n/a n/a 

TSP 
1-year 80 200 n/a n/a 
24-hour 120 300 n/a n/a 

PM10 
1-year 40 70 30 - 70 20 
24-hour 50 150 75 - 150 50 

PM2.5 
1-year 15 35 15 - 35 10 
24-hour 35 75 37.5 - 75 25 

NO2 
1-year 40 40 n/a 40 
24-hour 80 80 n/a n/a 
1-hour 200 200 n/a 200 

H2S 1-hour 10 10 n/a n/a 
Ammonia Gas 1-hour 200 200 n/a n/a 

Note: n/a = not available 
CO = carbon monoxide, NO2 = nitrogen dioxide, PM10 = Particulate matter smaller than 10 micrometers; PM2.5 = 
particulate matter smaller than 2.5 micrometers, SO2 = sulfur dioxide, TSP = total suspended particulates. 
Source: TA consultants. 

 
60.  The WHO guidelines and corresponding PRC standards are presented in Table II-7. 
61.  
62. Table II-7 shows that: 
 

(i) 24-hour SO2: the upper limit of EHS interim target (125 μg/m3) is 17% less stringent 
than GB3095 Class II standard (150 μg/m3), while the lower limit of EHS interim 
target (50 μg/m3) is the same as the GB3095 Class I standard. SO2 levels are low 
in the project area, and the project will only contribute to low levels of SO2, so the 
minor difference is inconsequential; 

(ii) 24-hour PM10: the upper limit of the EHS interim target (125 μg/m3) is the same as 
GB3095 Class II standard, while the AQG is the same as the GB3095 Class I 
standard; 

(iii) 24-hour PM2.5: the upper limit of the EHS interim target (75 μg/m3) is the same as 
GB3095 Class II standard; and 

(iv) 24-hour NO2: the EHS AQG (hourly of 200 μg/m3 and annually of 40 μg/m3) is the 
same as GB3095 Class I and Class II standard. 

(v) For TSP, H2S and Ammonia, there are PRC standards but no corresponding WHO 
guidelines.  

 
63. Overall, the PRC standards show a high degree of equivalency to the WHO guidelines or 

 

3 World Bank. 2007. Environmental, Health, and Safety Guidelines. Washington. 

http://www.ifc.org/wps/wcm/connect/Topics_Ext_Content/IFC_External_Corporate_Site/Sustainability-At-IFC/Policies-Standards/EHS-Guidelines#IndustryEHS
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interim target values and are adopted for use in the project. For the Project, Class I standard of 
GB 3095 is applicable for project sites within natural protection zones and Class II standard is 
applicable for other project areas. Besides, Appendix D of Technical Guidelines of EIA – 
Atmospheric Environment (HJ 2.2-2018) sets up the concentration limits of H2S and ammonia gas. 
 
b. Surface Water Quality 
 
64. For surface water quality assessment, the determining standard is PRC’s Environmental 
Quality Standards for Surface Water (GB 3838-2002). This defines five categories reflecting 
different environmental functions: Grade I – best water quality, for headwaters and national nature 
reserves; Grade II – drinking water sources in Class I protection areas, habitats for rare aquatic 
organisms, breeding grounds for fish and crustaceans, and feeding grounds for fish fry; Grade III 
– drinking water sources in Class II protection areas, wintering grounds for fish and crustaceans, 
migration routes, water bodies for aquaculture and capture fishery, and swimming; Grade IV – 
suitable for general industrial use and non-contact recreational activities; Grade V – lowest water 
quality, suitable only for agricultural and scenic water uses ( 
65. Table II-8).  
 
66. The World Bank Group has guidelines on effluent quality standards but not ambient water 
quality and recognizes the use of local criteria for EHS purpose. The Grade III standard of GB3838 
is applicable for the project.  

 
Table II-8: Environmental Quality Standards for Surface Water 

Parameter unit 
Category 

I II III IV V 

pH  6 ~ 9 6 ~ 9 6 ~ 9 6 ~ 9 6 ~ 9 
Dissolved oxygen (DO) mg/L  ≥7.5 ≥6 ≥5 ≥3 ≥2 

Permanganate index (Mn)  NA ≤2 ≤4 ≤6 ≤10 ≤15 

Chemical oxygen demand (COD) mg/L ≤15 ≤15 ≤20 ≤30 ≤40 

5-day biochemical oxygen demand 
(BOD5)  

mg/L ≤3 ≤3 ≤4 ≤6 ≤10 

Ammonia nitrogen (NH3-N) mg/L ≤0.15 ≤0.5 ≤1.0 ≤1.5 ≤2.0 

Total phosphorus (as P)  mg/L ≤0.02 ≤0.1 ≤0.2 ≤0.3 ≤0.4 

Lakes & reservoirs mg/L ≤0.01 ≤0.025 ≤0.05 ≤0.1 ≤0.2 

Total nitrogen (lakes, reservoirs, as N)  mg/L ≤0.2 ≤0.5 ≤1.0 ≤1.5 ≤2.0 

Copper (Cu)  mg/L ≤0.01 ≤1.0 ≤1.0 ≤1.0 ≤1.0 

Zinc (Zn)  mg/L ≤0.05 ≤1.0 ≤1.0 ≤2.0 ≤2.0 

Fluoride (as F-)  mg/L ≤1.0 ≤1.0 ≤1.0 ≤1.5 ≤1.5 

Selenium (Se)  mg/L ≤0.01 ≤0.01 ≤0.01 ≤0.02 ≤0.02 

Arsenic (As)  mg/L ≤0.05 ≤0.05 ≤0.05 ≤0.1 ≤0.1 

Mercury (Hg)  mg/L ≤0.0005 ≤0.0005 ≤0.0001 ≤0.001 ≤0.001 

Cadmium (Cd)  mg/L ≤0.001 ≤0.005 ≤0.005 ≤0.005 ≤0.01 

Chromium (Cr, hexavalent)  mg/L ≤0.01 ≤0.05 ≤0.05 ≤0.05 ≤0.1 

Lead (Pb)  mg/L ≤0.01 ≤0.01 ≤0.05 ≤0.05 ≤0.1 

Cyanide (CN)  mg/L ≤0.005 ≤0.05 ≤0.2 ≤0.2 ≤0.2 

Volatile phenol  mg/L ≤0.002 ≤0.002 ≤0.005 ≤0.01 ≤0.1 

Total petroleum hydrocarbon (TPH)  mg/L ≤0.05 ≤0.05 ≤0.05 ≤0.5 ≤1.0 

Anionic surfactant  mg/L ≤0.2 ≤0.2 ≤0.2 ≤0.3 ≤0.3 

Sulfide mg/L ≤0.05 ≤0.1 ≤0.2 ≤0.5 ≤1.0 

Fecal coliform bacteria no./L ≤200 ≤2000 ≤10000 ≤20000 ≤40000 
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Source: PRC GB 3838-2002. 

 
c. Groundwater Quality 
 
67. PRC’s Standards for Groundwater Quality (GB/T14848-2017) defines five water quality 
categories for different environmental functions ( 
68. Table II-9). Grade I mainly reflect the natural low background content of groundwater 
chemical components and is suitable for various purposes. Grade II mainly reflects the natural 
background chemical contents and is suitable for a variety of applications. Grade III is based on 
the human health benchmark value and is mainly suitable for centralized drinking water sources 
and industrial and agricultural uses. In addition to agricultural and some industrial uses, Grade IV 
groundwater can also be used as drinking water source after appropriate treatment. Grade V 
groundwater cannot be used as drinking water source.  
 
69. There is no equivalent standard recommended in the EHS Guidelines, and the PRC 
standard is adopted for use in the project. The Grade III standard of GB/T14848 is applicable to 
the project region. 

 
Table II-9: Groundwater Quality Standards 

Parameter Unit Category 
I II III IV V 

Color HU ≤5 ≤5 ≤15 ≤25 >25 

Odor and taste --- none none none None none 
Turbidity NTU ≤3 ≤3 ≤3 ≤10 >10 

Visible object --- none none none None none 
pH --- 6.5~8.5 6.5~8.5 6.5~8.5 5.5~6.5, 8.5~9 <5.5, >9 
Total hardness (as CaCO3) mg/L ≤150 ≤300 ≤450 ≤550 >550 

Total dissolved solid (TDS) mg/L ≤300 ≤500 ≤1000 ≤2000 >2000 

Sulfate (SO4
2-) mg/L ≤50 ≤150 ≤250 ≤350 >350 

Chloride (Cl-) mg/L ≤50 ≤150 ≤250 ≤350 >350 

Iron (Fe) mg/L ≤0.1 ≤0.2 ≤0.3 ≤1.5 >1.5 

Manganese (Mn) mg/L ≤0.05 ≤0.05 ≤0.1 ≤1.0 >1.0 

Copper (Cu) mg/L ≤0.01 ≤0.05 ≤1.0 ≤1.5 >1.5 

Zinc (Zn) mg/L ≤0.05 ≤0.5 ≤1.0 ≤5.0 >5.0 

Molybdenum (Mo) mg/L ≤0.001 ≤0.01 ≤0.1 ≤0.5 >0.5 

Cobalt (Co) mg/L ≤0.005 ≤0.05 ≤0.05 ≤1.0 >1.0 

Volatile phenol mg/L ≤0.001 ≤0.001 ≤0.002 ≤0.01 >0.01 

Anionic surfactant mg/L non-detected ≤0.1 ≤0.3 ≤0.3 >0.3 

Permanganate index (IMn) mg/L ≤1.0 ≤2.0 ≤3.0 ≤10 >10 

Nitrate (NO3
-, as N) mg/L ≤2.0 ≤5.0 ≤20 ≤30 >30 

Nitrite (NO2
-, as N) mg/L ≤0.001 ≤0.01 ≤0.02 ≤0.1 >0.1 

Ammonia nitrogen (NH3-N) mg/L ≤0.02 ≤0.02 ≤0.2 ≤0.5 >0.5 

Fluoride (F-) mg/L ≤1.0 ≤1.0 ≤1.0 ≤2.0 >2.0 

Iodide (I-) mg/L ≤0.1 ≤0.1 ≤0.2 ≤1.0 >1.0 

Cyanide (CN) mg/L ≤0.001 ≤0.01 ≤0.05 ≤0.1 >0.1 

Mercury (Hg) mg/L ≤0.00005 ≤0.00005 ≤0.001 ≤0.001 >0.001 

Arsenic (As) mg/L ≤0.005 ≤0.01 ≤0.05 ≤0.05 >0.05 

Selenium (Se) mg/L ≤0.01 ≤0.01 ≤0.01 ≤0.1 >0.1 

Cadmium (Cd) mg/L ≤0.0001 ≤0.001 ≤0.01 ≤0.01 >0.01 
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Parameter Unit Category 
I II III IV V 

Hexavalent chromium (Cr6+) mg/L ≤0.005 ≤0.01 ≤0.05 ≤0.1 >0.1 

Lead (Pb) mg/L ≤0.005 ≤0.01 ≤0.05 ≤0.1 >0.1 

Beryllium (Be) mg/L ≤0.00002 ≤0.0001 ≤0.0002 ≤0.001 >0.001 

Barium (Ba) mg/L ≤0.01 ≤0.1 ≤1.0 ≤4.0 >4.0 

Nickel (Ni) mg/L ≤0.005 ≤0.05 ≤0.05 ≤0.1 >0.1 

Dichlorodiphenyltrichloroethane (DDT) μg/L non-detected ≤0.005 ≤1.0 ≤1.0 >1.0 

Lindane (666) μg/L ≤0.005 ≤0.05 ≤5.0 ≤5.0 >5.0 

Total coliform bacteria no./L ≤3.0 ≤3.0 ≤3.0 ≤100 >100 

Total bacteria no./L ≤100 ≤100 ≤100 ≤1000 >1000 

Total alpha (α) radioactivity Bq/L ≤0.1 ≤0.1 ≤0.1 >0.1 >0.1 

Total beta (β) radioactivity Bq/L ≤0.1 ≤1.0 ≤1.0 >1.0 >1.0 
Source: PRC GB/T 14848-2017 
 

d. Acoustic Environment 
 
70. The Environmental Quality Standards for Noise (GB3096-2008) categorizes five functional 
areas based on their tolerance to noise pollution: Category 0 to Category 4. Category 0 is for areas 
with convalescent facilities that are the least tolerant to noisy environment and therefore has the 
most stringent day and nighttime noise limits. Category 1 is for areas predominated by residential 
areas, hospitals and clinics, educational institutions, and research centers. Category 2 is for areas 
with mixed residential and commercial functions. Category 3 is for areas with industrial production 
and storage and logistics functions. Category 4 is for areas adjacent to traffic noise sources such 
as major roads and railways, which is further subdivided into 4a and 4b with the former applicable 
to major road and marine traffic noise, and the latter applicable to rail noise.  
 
71. Technical Specifications for Regionalizing Environmental Noise Functions (GB/T 15190–
2014) defines the distances for 4a and 4b areas from the road/railway boundary to be (i) 50 m ± 5 
m for Category 1 noise functional area; (ii) 35 m ± 5 m for Category 2 noise functional area; and 
(iii) 20 m ± 5 m for Category 3 noise functional area.  Beyond the 4a or 4b areas, the limits of noise 
level are based on the respective noise functional area categories. 
 
72. The GB3096-2008 standards for various noise categories are listed along with the WBG’s 
EHS guidelines in  
73. Table II-10. The table shows that the classes within the standards are not directly 
comparable, but the PRC Category 1 standards for residential and educational areas are the same 
with the WHO Category I standards, and PRC Category 2 standards for residential, commercial, 
and industrial mixed areas are more stringent than the WHO Category II standards. Therefore, the 
GB3096 standard is adopted for use in the project.  
 
74. For this project, Category 4a standards are applicable for the project areas along main 
roads. Category 0 standards are applicable for the project areas within the natural protection 
zones. Category 1 standards are applicable for the project areas in or near villages and residential 
communities. Category 2 standards are applicable for project areas in town center, where 
residential, commercial, and industrial areas mixed.  
 

Table II-10: Environmental Quality Standards for Noise [dB(A)] 
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Noise Functional 
Area Category 

Applicable Area 

GB 3096-
2008 

Standards 
WBG EHS Standards 

Day 
06:00-
22:00 

Night 
22:00-
06:00 

Day 
07:00-22:00 

Night 
22:00-07:00 

0 
Areas needing extreme quiet, such as 
convalescence areas 

50 40 

WHO 
Category I: 

55 
 
 

WHO 
Category II: 

70 

WHO 
Category I: 

45 
 
 

WHO 
Category II: 

70 

1 
Areas mainly for residence, hospitals, cultural 
and educational institutions, administration 
offices 

55 45 

2 
Residential, commercial, and industrial mixed 
areas 

60 50 

3 
Industrial areas, warehouses, and logistic 
parks 

65 55 

4a 
Area on both sides of urban road traffic trunk 
line 

70 55 

4b Area on both sides of railway 70 60 
Note: WHO Category I is residential, institutional, and educational areas, and Category II is industrial and commercial 
areas.  
Source: PRC GB/T 3096-2008 

 
e. Soil and River Sediments 
 
75. In PRC, the Soil Environmental Quality – Risk Control Standard for Soil Contamination of 
Agricultural Land (GB 15618-2018) sets threshold to safeguard agroforestry production and the 
Soil Environmental Quality – Risk Control Standard for Soil Contamination of Construction Land 
(GB 36600-2018) stipulates the requirements on soil quality for construction sites. The PRC does 
not have quality standards for sediments in waterways such as rivers, lakes, reservoirs, and the 
sea.  
 
76. The World Bank Guidelines do not have EHS standards for soil and sediment quality. The 
Contaminated Sites Management Series-Assessment levels for Soil, Sediment and Water4 of 
Western Australia are referred to as a recognized international standard. These guidelines list 
generic assessment levels adopted by the Western Australia Department of Environment and 
Conservation and provide guidance on the application of assessment levels to determine whether 
a site is potentially contaminated and whether further investigation is required. The guidelines 
contain health investigation levels (HIL) and ecological investigation levels (EIL) as screening 
assessment levels. If the screening assessment levels are exceeded, further risk assessment is 
required to determine whether the levels present are likely to pose an actual risk in the site-specific 
setting.  
 
77. For the projects, green agriculture and forest protection component is subject to the GB 
15618-2018 standards (Table II-12). Other project components are subject to the GB 36600-2018 
standards (Table II-11). Sludge from river dredging activities for agricultural use is subject to 
Western Australian guidelines (Table II-12). 
 
 
Table II-11: Grade II, Soil Environmental Quality – Risk Control for Construction Site (Unit: 

 

4 Department of Environment and Conservation Western Australia. 2010. Assessment levels for Soil, Sediment and 
Water. Perth. 

https://www.der.wa.gov.au/images/documents/your-environment/contaminated-sites/guidelines/2009641_-_assessment_levels_for_soil_sediment_and_water_-_web.pdf
https://www.der.wa.gov.au/images/documents/your-environment/contaminated-sites/guidelines/2009641_-_assessment_levels_for_soil_sediment_and_water_-_web.pdf
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mg/kg) 
No. Pollutant Risk screening value5 Control value6 

1 arsenic 60 140 

2 cadmium 65 172 

3 Chromium (hexavalent) 5.7 78 

4 copper 18000 36000 

5 lead 800 2500 

6 Mercury 38 82 

7 nickel 900 2000 

8 Carbon tetrachloride 2.8 36 

9 Chloroform 0.9 10 

10 Methyl chloride 37 120 

11 1,1-dichloroethane 9 100 

12 1,2-dichloroethane 5 21 

13 1,1-dichloroethylene 66 200 

14 Cis-1,2-dichloroethylene 596 2000 

15 Trans-1,2-dichloroethylene 54 163 

16 Dichloromethane 616 2000 

17 1,2-dichloropropane 5 47 

18 1,1,1,2-tetrachloroethane 10 100 

19 1,1,2,2-tetrachloroethane 6.8 50 

20 Tetrachloroethylene 53 183 

21 1,1,1-trichloroethane 840 840 

22 1,1,2-trichloroethane 2.8 15 

23 Trichloroethylene 2.8 20 

24 1,2,3-trichloropropane 0.5 5 

25 Vinyl chloride 0.43 4.3 

26 benzene 4 40 

27 chlorobenzene 270 1000 

28 1,2-dichlorobenzene 560 560 

29 1,4-dichlorobenzene 20 200 

30 Ethylbenzene 28 72 

31 Styrene 1290 1290 

32 Toluene 1200 1200 

33 Meta-xylene + p-xylene 570 570 

34 O-xylene 640 640 

35 Nitrobenzene 76 760 

36 aniline 260 663 

 

5 Refers to the amount of pollutants in the soil of construction land equal to or lower than the value, which is beneficial 
to human health under the specific land use mode. Health risks can be ignored; If the value is exceeded, there may 
be risks to human health, and further detailed investigation and investigation should be carried out risk assessment to 
determine specific pollution scope and risk level. 

6 Refers to the pollution content in the soil of the construction land exceeds the value under the specific land use mode, 
which is usually harmful to human health in case of unacceptable risks, risk control or repair measures should be 
taken. 
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No. Pollutant Risk screening value5 Control value6 

37 2-chlorophenol 2256 4500 

38 Benz[a]anthracene 15 151 

39 Benzo(a)pyrene 1.5 15 

40 Benzo[b]fluoranthene 15 151 

41 Benzo[k]fluoranthene 151 1500 

42 Chrysene 1293 12900 

43 Dibenz(a, h) anthracene 1.5 15 

44 Indeno(1,2,3-cd) pyrene 15 151 

45 Naphthalene 70 700 

46 Dioxins (total toxicity equivalent) 0.00004 0.0004 

Source: PRC GB 36600-2018. 

 

Table II-12: Soil Environmental Quality – Risk Control for Agricultural Land  
(Unit: mg/kg) 

Parameter 

 
Maximum Allowable Concentration (mg/kg 

dry weight) 
Western 
Australia 

(EIL) 
 GB 15618-2018 (trail) 

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

Cadmium (Cd) 
Paddy  0.3 0.4 0.6 0.8 3 
Others 0.3 0.3 0.3 0.6 

Mercury (Hg) 
Paddy  0.5 0.5 0.6 1.0 1 
Others 1.3 1.8 2.4 3.4 

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

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

Lead (Pb) 
Paddy  80 100 140 240 600 
Others 70 90 120 170 

Chromium (Cr VI) 
Paddy  250 250 300 350 400 
Others 150 150 200 250 

Zinc (Zn)  200 200 250 300 200 
Nickel (Ni)  60 70 100 190 60 
Boron (B, soluble) --- --- --- ---  
DDT  0.1 0.5 
666 (Lindane)  0.1 0.5 
Mineral oil  --- --- --- ---  
Benzo(a)pyrene  0.55 1 

 Source: PRC GB 15618-2018, and Western Australia (EIL). 
 
2. Discharge Standards for Construction and Operation Activities 
 
a. Air Pollutant Emissions  
 
78. During project construction, fugitive emission of particulate matter (PM) (such as dust from 
construction sites) shall meet the limits regulated in PRC Integrated Emission Standard of Air 
Pollutants (GB16297-1996) (Table II-13). The odor pollutant emission shall meet the Class II limits 
regulated in Emission Standards for Odor Pollutants (GB 14554-93) (Table II-14). There is no 
equivalent standard recommended in the World Bank EHS Guidelines, and the PRC standard is 
adopted for use in this project.  
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Table II-13: Integrated Emission Standard for Air Pollutants (mg/m3) 

Pollutant 
Maximum allowable 

Emission 
Fugitive emission limits at monitoring 

points 
Particles 120 1.0 

Note: There is no specification on the PM’s particle diameter in GB 16297-1996.  
 

Table II-14: Emission Standard for Odor Pollutants at the site boundary (mg/m3) 
No. Parameter Class I Standard  Class II Standard  
1 Ammonia 1 1.5 
2 H2S 0.03 0.06 

 
79. The PRC Government has a comprehensive program for the control and reduction of 
vehicle emissions.7 This includes: (i) improvement and stricter enforcement of national emission 
standards for new vehicles; (ii) improvement of conventional fuels to make them cleaner with less 
GHG emissions; (iii) use of alternative or cleaner fuels; (iv) improved maintenance and inspection 
of vehicles; and (v) encouragement for the scrapping of older high emission vehicles. 
 
b. Wastewater Discharge 
 
80. Wastewater discharge is regulated under the Integrated Wastewater Discharge Standards 
of the PRC (GB 8978-1996). The Class I standards apply to discharges into Category III water 
bodies under GB 3838-2002. The Class II standards apply to discharges into Categories V and V 
water bodies. The Class III standards apply to discharges into municipal sewers that drain to 
municipal WWTPs with secondary treatment. Table II-15 shows the discharge standards. There is 
no equivalent standard recommended in the World Bank EHS Guidelines, and the Class I 
standards of GB8978 is adopted for use in this project.  
 

Table II-15: Standards for Wastewater Discharge (mg/L, pH excluded) 

Parameter 
Class I Class II Class III 

For discharge to 
Category III water body 

For discharge to Category 
IV and V water bodies 

For discharge to 
municipal sewers 

pH 6–9 6–9 6–9 
SS mg/L 70 150 400 
BOD5 mg/L 20 30 300 
COD mg/L 100 150 500 
TPH mg/L 5 10 20 
Volatile phenol mg/L 0.5 0.5 2.0 
NH3-N mg/L 15 25 --- 
phosphate (as P) mg/L 0.5 1.0 --- 
LAS (anionic surfactant) mg/L 5.0 10 20 
BOD5 = 5 days biochemical oxygen demand, COD = chemical oxygen demand, NH3-N= ammonia nitrogen, SS = 
suspended solid, TPH = total petroleum hydrocarbons. 
Source: PRC GB/T 8978-1996. 
 

c. Noise 
 

81. During project construction period, the construction activities must comply with PRC 
Emission Standard of Environment Noise for boundary of Construction Site (GB12523-2011). The 
World Bank Group does not have standards for construction noise. Table II-16 represents the 
relevant PRC and international standards (US EPA standards; and IFC EHS Guideline: 

 

7 PRC Ministry of Ecology and Environment. 2013. Air Pollution Control Action Plan. Beijing. 
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occupational health and safety standards) for on-site construction noise.  
 
 
 
 
 
 

Table II-16: Noise Limits for Construction Sites Standard (dB(A)) 

GB12523-2011 
International Standards IFC EHS Guideline Day 

06:00–22:00 
Night 

22:00–06:00 

70 55 
US EPA: 85 (day, 8-hour 
exposure) 

 Occupational Health and Safety: 
85 (Equivalent level; LAeq,8h) / 
110 (Maximum LAmax) 

 
82. During the project operation, the applicable limits for noise emission along the main roads 
are 70 dB(A) (daytime) and 55 dB (A) (nighttime), and the limits for noise emission in or near 
villages and residential communities are  55 dB(A) (daytime) and 45 dB(A) (nighttime), and the 
limits for noise emission in town center, where residential, commercial, and industrial areas mixed 
are 60 dB(A) (daytime) and 50 dB (A) (nighttime), as regulated by Emission Standard for Industrial 
Enterprise Noise at Boundary (GB 12348-2008).  
 

F. Domestic EIA Preparation and Approval 

83. Power China Zhongnan Engineering Corporation Limited is commissioned by the Ganzhou 
Municipal PMO to prepare domestic EIA reports for the project. Fieldwork was conducted during 
September 2019 to January 2020 and comprised site visits, discussions with PMO staff, village 
leaders and potential beneficiary farmers on the project sites, project activities and current 
environmental quality. Baseline environmental quality monitoring was carried out during November 
and December 2019 by Nanchang Huace Testing and Certification Co., Ltd. The ecological survey 
in project areas was conducted by Wuhan Yimeijin Technology Development Co., Ltd in November 
2020.  

84. Nine environmental impact assessment reports will be prepared. The domestic EIA reports 
are expected to be approved by each project county/district Ecology and Environment Bureau 
(EEB) in April 2021. 
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III. DESCRIPTION OF THE PROJECT 
 
A. Rationale 
 
85. After decades of rapid gross domestic product growth, the PRC’s economy has entered a 
new era of moderately slowing expansion and a transition to a high-quality growth model. Despite 
PRC’s impressive progress in eradicating extreme poverty over the past four decades,8 challenges 
remain, especially in rural areas.9 A productivity slowdown, aging population, unbalanced regional 
development and environmental degradation have pushed the country to reconsider some long-
term issues. PRC still faces a development gap between its urban and rural regions due to lack of 
quality and efficiency in agriculture and unsustainable growth of farmers' income. Factors such as 
low farm productivity, exposure to natural disasters, and inadequate finance and marketing 
mechanisms, contribute to rural poverty. The PRC Government aims to promote good practices to 
help reduce inequality between urban and rural areas. Support to rural development necessitates 
suitable approaches to (i) modernizing agriculture; (ii) improving rural financial services; (iii) 
controlling pollution; (iv) improving infrastructure and capacity development; and (v) improving 
access to water and sanitation services in rural areas.  
 
86. In view of the foregoing, the National Strategic Plan for Rural Vitalization, 2018−202210 has 
been at the top of the government’s agenda since the 19th Communist Party of China (CPC) 
National Congress in October 2017.11 The rural vitalization strategy aims to promote poverty 
reduction and rural development and green and inclusive growth. It aims to address urban-rural 
disparities and modernize the rural economy by improving infrastructure, supporting innovations in 
science and technology, advancing supply-side structural reform in agriculture, and deepening 
rural land ownership and subsidy system reforms. The strategy takes the management of solid 
waste and wastewater in rural areas as a priority, to build ecologically friendly livable rural villages 
by improving the rural environment. This is highly consistent with the operational priorities of the 
ADB’s Strategy 2030.12 In August 2018, ADB and the Government signed an MOU to support the 
rural vitalization strategy.13 It focuses on innovative, demonstrative, replicable pilot projects, and 
exploring new cooperation modalities. These efforts are aligned with the transformative goals to 
achieve high-quality green development, during the 14th Five-Year Plan (2021- 2025) period.14  
 
87. Ganzhou is a large agricultural prefecture-level municipality in Jiangxi Province, which is a 
national ecological pilot zone. It has an estimated population of 9.7 million in 2017 and land area 
of 39,380 square kilometers.15 Ganzhou has been selected as it is deemed poor, ecologically 
fragile, relatively rural, and strategically located in the vicinity of the Gan river16 in Jiangxi province. 

 

8 People’s Daily Online. 2020. China's poverty alleviation efforts "nothing short of remarkable": ADB economist. Beijing. 
9 More than 3% of rural residents live under the poverty line ($1.9 a day). 
10 Government of the PRC. 2018. National Strategic Plan for Rural Vitalization, 2018−2022. Beijing. 
11 http://www.xinhuanet.com/english/special/19cpcnc/index.htm 
12 ADB. 2018. Strategy 2030: Achieving a Prosperous, Inclusive, Resilient, and Sustainable Asia and the Pacific. Manila. 
13 Article IV of “Memorandum of Understanding between the National Development and Reform Commission and 

Ministry of Finance, the People’s Republic of China and Asian Development Bank on Support for Rural Vitalization in 
the People’s Republic of China”, signed on 29 August 2018 in Beijing, PRC. 

14 China Daily. 202. Blueprint sets tone for green development. Beijing. 
15 More than 70% of the area is forested, and over 80% is mountainous. Its altitude is 300–500 meters above sea level. 
16 Gan River runs through the province from south to north and connects to the Yangtze River just north of the province. 

It is an important drinking water source and has an important ecological role in the region. During 1999-2009 survey, 
point sources was the principal part of total nutrient emission (phosphorus and nitrogen) from Gan River and maximum 
of total nutrient emission was in Ganzhou. 

http://en.people.cn/n3/2020/1203/c90000-9795577.html
https://www.chinadaily.com.cn/a/202012/03/WS5fc81cd5a31024ad0ba996c2.html
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This area is part of the Yangtze River Economic Belt (YREB)17 and can contribute to ecological 
security of the middle reaches of the Yangtze River. There has been increased environmental and 
ecological degradation in the rural areas of Gan River in Ganzhou. Gan River is the largest tributary 
to Poyang lake leading to the Yangtze River. Ganzhou suffered heavy rain and floods, with direct 
economic losses.18 Regulatory, environment and ecological management, and flood protection 
capacities, both at the municipal and the district and county levels, are insufficient. The rural 
environmental infrastructure and management in Ganzhou’s towns and villages are inadequate. 
Point source pollution19 (urban and rural sewage) contribute significantly to the decline of the water 
quality in the Gan River.20 Sustainable financing mechanisms for investments in water pollution 
control and improved livelihoods in rural areas have not yet been established. Currently, ecological 
compensation mechanisms to limit point and non-point pollution (NPS)21 for green development 
are not in place. Private sector finance is not leveraged to accelerate green development.  
 
88. The PRC Government thus requested ADB to provide loan assistance to Ganzhou 
Municipality in Jiangxi Province to improve sustainable rural development and ecological protection 
in the province. The project areas include Nankang district and Xingguo, Shicheng, Huichang, 
Ningdu, Shangyou, Dayu, Chongyi, and Yudu counties located along the Gan River. The project 
in Ganzhou is included in ADB’s lending program as firm for 2022.  
 
B. Project Impact, Outcome and Outputs 
 
89. The planned project outcome is rural economic and environmental conditions in Ganzhou 
municipality improved. The overall impact of the project will be sustainable rural environmental 
improvement in Ganzhou municipality achieved. The project has four outputs, as follows. 
 
90. Output 1. Institutional and knowledge sharing capacity for environmental 
management strengthened.  This output will enhance GMG’s institutional capacity in 
environmental management, including regulation enforcement, natural resource management, and 
project management. The output will include: (i) improving water quality monitoring capacity within 
Gan River watershed; (ii) development of an air quality management platform with technical 
support for routine monitoring and data analysis; (iii) capacity building on project management, 
environmental protection, ecological rehabilitation, ecological and environmental monitoring, 
hydrologic monitoring, hydraulic engineering, water and soil conservation, and forest management; 
(iv) studies on biodiversity protection and management in wetland park, resource reutilization of 
greenhouse waste, and CCER forestry carbon sink programs development. 
 
91. Output 2: Green development and financing mechanisms piloted. The output will 
promote green development and include (i) piloting of green financing mechanisms and 
intermediary loan projects at municipal level to leverage the cooperative bank’ credit lines for green 
agriculture, environmental improvement and climate mitigation and adaptation; (ii) piloting of a 

 

17 YREB covers nine provinces and two specially administered municipalities. It has been earmarked as one of the three 
key growth engines for the PRC’s development. 

18 Flood infrastructure and management systems are inadequate in the Gan River, with gaps in the upgrading of flood 
control standards in rural townships and villages, resulting in the local government’s inability to respond to flood. 

19 Point source pollution are pollutants from untreated wastewater discharged from domestic and industrial wastewater 
into local water environment (rivers and canals), which deteriorate the water quality and ecological environment. 

20 Lake Poyang, the 2nd largest lake in PRC, receives 47% of nutrients and organic pollution from inflows from Gan 
River based on monitoring data from 2009 to 2014. 

21 NPS, or diffusion pollution, are pollutants discharged into rivers and canals caused by such activities as forestry, 
farmland soil erosion management, agricultural practice upgrading, poultry and animal farm waste management 
mainly which adversely affect the water quality and environment. 
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tracing system for organic products; (iii) developing a vegetable demonstration base adopting 
green farming technologies with reduction of chemical used for agricultural activities; and (iv) 
promotion of eco-friendly businesses, including village-based eco-tourism infrastructure. 
 
92. Output 3: Rural waste and sanitation management improved. This output will contribute 
to improving the living environment of rural residents through addressing rural sanitation and solid 
waste issues in selected townships and villages. The output will include (i) improved county-wide 
inclusive sanitation management, which aims to increase access to safely managed wastewater 
treatment plants and considers the most appropriate and innovative technology and service 
delivery methods; (ii) improving rural domestic solid waste treatment infrastructure and raising 
public awareness on waste separation and recycling; and (iii) improving rural water supply. 
 
93. Output 4: Water and soil conservation practices improved.  This output will adopt best 
practices on ecological approaches in waterways protection, and water and soil conservation in 
Ganzhou, including (i) river rehabilitation and flood prevention through structural and non-structural 
approaches; (ii) wetland rehabilitation for biodiversity protection through planting of aquatic and 
terrestrial plants, sand quarries restoration, solid waste interception, and development of a 
management e-platform; (iii) restoration of collapsed bare slopes to enhance the capacity of water 
and soil conservation; (iv) improvement of infrastructure for forest protection; (v) increasing the 
agroforestry benefits by expanding the cultivation zones for non-wood economic trees; and (vi) 
reforestation and forest conservation through biological and chemical approaches. 
 
C. Project Design and Construction Methods 
 
94. The proposed project consists of 43 subprojects distributed in eight counties and one 
district in Ganzhou Municipality (Figure III-1). The project aims to improve ecological and 
environmental conditions, as well as promote green agriculture and green financing in Ganzhou. 
Physical works to be conducted are summarized in Table III-1a. Main contents of each subproject 
are summarized in Table III-1b.  
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Figure III-1: Locations of Project District/Counties in Ganzhou 

(Source: TA consultants) 

 
Table III-1a: Summary of physical works to be conducted under the project 

 
 Facilities to be constructed / works to be conducted Amount 
Output 1 Automatic water quality monitoring stations 6 

Output 2 

Renovation of a vegetable cultivation base 4,000 mu 
Renovation of drainage and irrigation ditches in Chongyi 
Hakkas Terrace 

131.042 km 

Roadside greening 75 km 
Village infrastructure improvement (residential wall surface 
renovation, road hardening, sidewalks, streetlights, roadside 
greening, landscaping, drainage ditches) 

11 villages 

Output 3 

Wastewater treatment plants (WWTPs) 15 
Associated sewage pipes for WWTPs 361.85 km 
Sediment dredging in water ponds 14 ponds 
Solid waste treatment center 1 
Solid waste transfer stations (new construction) 8 
Solid waste transfer stations (renovation) 8 
Domestic water supply plants 2 
Water supply pipelines 21.97 km 

Output 4 
River embankment and revetment 87 km 
River dredging 39.81 km 

Dayu County Huichang County 

Shicheng  

County 

Ningdu  
County 

Xingguo  
County 

Yudu 
County 

Ganzhou  

Nankang 

District 

Shangyou 

County 

Chongyi 

County 

Poyang Lake 

Jiangxi Province  
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Riverbank restoration 17 km 
Sand quarries restoration 1,091.55 mu 
Infrastructure improvement in forest park and wetland park 
(watchtowers, boundary monuments, research center 
renovation) 

6 watchtowers 

Restoration of collapsed bare slopes 516 slopes 
Afforestation (intermediate cutting of dead pines, 
complementary planting, non-wood economic forest 
expansion, fire forest belt) 

81,531 mu 

 
Table III-2b: Summary of Subprojects under the project 

No. Subproject Main construction contents 

Output 1: Institutional and knowledge sharing capacity for environmental management 
strengthened. 

Component 1A: Environmental monitoring and management capacity strengthened 

Subproject 
1A-1 

Water quality monitoring 
capacity improvement in 
Yudu County 

Construction of 6 online automatic water quality monitoring 
stations along 6 tributaries in Yudu County, and procurement of 
associated monitoring equipment. 

Subproject 
1A-2 

Air pollution control and 
prevention in Ganzhou 

(i) air quality monitoring. 
(ii) establishment of a platform for air quality management. 

Subproject 
1A-3 

Project management and 
technical capacity building 

Capacity building for staff in government agencies on project 
management, environmental protection, ecological 
rehabilitation, ecological and environmental monitoring, 
hydrologic monitoring, hydraulic engineering, water and soil 
conservation, and forestry. 

Component 1B: Project management capacity building 

Subproject 
1B-1 

Project management 
information system 

Development of a project management information system, 
covering financial management, contract management, 
progress management, etc. 

Subproject 
1B-2 

Project implementation 
and management support 

Recruitment of a consulting firm to provide technical supports 
during project implementation, including: 
(i) project management, procurement, contract management, 
financial management, and environmental and social 
safeguards. 
(ii) Project monitoring and evaluation. 
(iii) project progress monitoring. 
(iv) project management knowledge sharing. 

Subproject 
1B-3 

Project management 
capacity building 

(i) project management capacity training. 
(ii) study tours. 

Subproject 
1B-4 

Individual consultants for 
project start-up support 

Recruitment of three individual consultants, including an 
environmental expert, a social and resettlement expert, and a 
financial management expert, and a procurement expert for 
project start-up. 

Subproject 
1B-5 

External environmental 
safeguard monitoring 

Recruitment of an environment monitoring agency to conduct 
monitoring as required in EMP. 

Subproject 
1B-6 

External social and 
resettlement monitoring 

Recruitment of a consulting firm to conduct social and 
resettlement monitoring as required in the RP. 

Component 1C: Studies and Research 
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No. Subproject Main construction contents 

Subproject 
1C-1 

Ecological Investigation, 
Management and 
Protection System for 
Jiangxi Huichang 
Xiangjiang National 
Wetland Park 

By investigation on ecological conditions and biodiversity within 
the wetland park to study the environmental and ecological 
management and protection system, including procurement of 
associated research equipment. 

Subproject 
1C-2 

Resource Utilization of 
Greenhouse Waste 

(i) Research on the development status quo of greenhouse 
vegetable industry, covering the collection, treatment, and 
utilization of agricultural wastes from greenhouses. 
(ii) development of a pilot project for resource utilization of 
greenhouse waste. 

Subproject 
1C-3 

Chongyi Forest CCER 
Carbon Sink Project 
Development 

Development of a pilot program of CCER forestry carbon sink 
in Chongyi County. 

Output 2: Green development and financing mechanisms piloted. 

Component 2A: Green financing mechanism 

Subproject 
2A-1 

Green Financing 
Mechanism Establishment 

Piloting of green financing mechanism through financial 
intermediary loan to provide financial supports to green 
agricultural development and rural vitalization. 

Component 2B: Green Agriculture  

Subproject 
2B-1 

Green vegetable industrial 
chain pilot project in 
Ningdu County 

(i) construction of a 4,000 mu of vegetable demonstration base: 
installation of water-saving irrigation facilities (80 sets of 
integrated water and fertilizer systems, 400 sets of trickle 
irrigation systems, 160 wells, 1 groundwater pump station), 120 
km of drainage ditches, 40,000 m2 of road hardening, 
procurement of 160 insecticidal lamps, 20 straw pulverizers, 
and 10 straw fermenting tanks. 
(ii) supporting 10 brand building for agricultural products. 
(iii) capacity building of cooperatives. 
(iv) purchase of 24 sets of QR code printers for product tracing. 

Subproject 
2B-2 

Drainage and irrigation 
ditches renovation in 
Chongyi Hakkas Terrace 

Renovation of 131.042 km of existing drainage and irrigation 
canals/ditches in the terraces in twelve villages. The size of 
canals/ditches will be 0.4 m x 0.4 m. 

Subproject 
2B-3 

Pilot program of 
agricultural product quality 
and safety tracing system 
development in Shangyou 
County 

(i) Establishment of agricultural product quality and safety 
tracing system. 
(ii) Capacity building for county-level agricultural product 
monitoring station. 

Component 2C: Eco-tourism development 

Subproject 
2C-1 

Eco-tourism promotion 
pilot project in Chongyi 
County 

Greening and landscape improvement along 75 km of main 
roads in Chongyi County by plant trees of local species, 
including camphor trees (10,000), koelreuteria integrifoliola 
(10,500), euonymus fortunei (4,500), sweetgum (3,500), sweet 
Osmanthus (1,500), and grass sods (225,000 m2). 



35 

 

No. Subproject Main construction contents 

Subproject 
2C-2 

Eco-tourism promotion 
pilot project in Shicheng 
County 

(i) renovation of existing wall surface of residential houses 
along main roads to maintain the Hakkas style appearance to 
promote village-based eco-tourism. 
(ii) improvement of road conditions in nine villages, including 
road hardening (48,900 m2), sidewalk construction (5,000 m2), 
streetlight installation (1,940), landscape improvement and 
greening (47,200 m2). 
(iii) renovation of drainage ditches (33,400 m). 
(iv) renovation of sewage pipes (3,800 m). 
(v) bridge construction (1,470 m2). 

Subproject 
2C-3 

Eco-tourism promotion 
pilot project in Dayu 
County 

(i) renovation of existing wall surface of 220 blocks of 
residential houses along main roads in two villages. 
(ii) improvement of road conditions in two villages, including 
road hardening (27,680 m2), sidewalk construction (16,000 m2), 
streetlight installation (335), roadside greening by planting of 
trees.  

Output 3: Rural waste and sanitation management improved. 

Component 3A: Rural domestic wastewater management 

Subproject 
3A-1 

Water environment 
improvement in Nankang 
District 

(i) construction of a wastewater treatment plant with a design 
capacity of 2,000 m3/day. 
(ii) installation of 2,105 m of sewage main, 5,160 m of sewage 
branch pipes, 30,000 m of house connection pipes, and 5,160 
m of rainwater drains. 
(iii) rehabilitation of 14 water ponds by sediment dredging and 
planting grass for slope protection.  

Subproject 
3A-2 

Rural wastewater 
management in Yudu 
County 

(i) construction of 10 wastewater treatment plants (WWTP) in 
10 towns. The design capacity is 300 m3/day for 3 WWTPs, 
400 m3/day for 2 WWTPs, 500 m3/day for 3 WWTPs, 600 
m3/day for one WWTP and 1,000 m3/day for one WWTP. 
(ii) installation of 15,068 m of sewage main, 44,781 m of 
sewage branch pipes, 159,242 m of house connection pipes, 
and 50,935 m of rainwater drains. 

Subproject 
3A-3 

Rural wastewater 
management in Shangyou 
County 

(i) construction of 3 wastewater treatment plants in 3 towns, 
with design capacity of 600 m3/day, 1000 m3/day, and 1200 
m3/day, respectively. 
(ii) installation of 10,873 m of sewage main, 9,622 m of sewage 
branch pipes, 19,443 m of house connection pipes, and 156 
manholes. 

Subproject 
3A-4 

Rural wastewater 
management in Dayu 
County 

(i) construction of a wastewater treatment plants with a design 
capacity of 2,500 m3/day. 
(ii) installation of 5,257 m of sewage main, 13,867 m of sewage 
branch pipes, 36,438 m of house connection pipes, 132 
manholes, and 780 m of rainwater main. 

Component 3B: Rural domestic solid waste management 

Subproject 
3B-1 

Rural solid waste 
management in Chongyi 
County – treatment center 

construction of a domestic solid waste treatment center with a 
design capacity of 300 t/day. 

Subproject 
3B-2 

Rural solid waste 
management in Chongyi 
County – transfer stations 

(ii) construction of 3 solid waste transfer stations. 
(iii) renovation of 4 existing solid waste transfer stations. 
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No. Subproject Main construction contents 

Subproject 
3B-3 

Rural solid waste 
management in Ningdu 
County 

(i) Procurement of 60 solid waste transfer vehicles and 15,000 
trash bins. 
(ii) public awareness raising. 

Subproject 
3B-4 

Rural solid waste 
management in Shicheng 
County 

(i) construction of 3 solid waste transfer stations. 
(ii) procurement of 5 road cleaning vehicles, 1 dust control 
vehicle, 19,000 trash bins, 5 smart solid waste collection 
containers with face recognition function, and 5 credit 
exchange machines. 
(iii) public awareness raising. 

Subproject 
3B-5 

Rural solid waste 
management in Shangyou 
County 

(i) construction of 2 solid waste transfer stations. 
(ii) renovation of 4 existing solid waste transfer stations. 
(iii) procurement of 50 solid waste transfer vehicles and 10,000 
trash bins. 

Component 3C: Rural water supply improvement 

Subproject 
3C-1 

Water supply 
improvement in Ningdu 
County 

(i) construction of a water supply plant in Qingtang Town with a 
design capacity of 5,000 m3/day. 
(ii) installation of 19 km of associated water supply pipes in 
Qingtang Town. 
(iii) construction of a water supply plant in Shishang Town with 
a design capacity of 20,000 m3/day. 
(iv) installation of 33.6 km of associated water supply pipes in 
Shishang Town. 

Subproject 
3C-2 

Water supply 
improvement in Dayu 
County 

installation of 2,976 m of water supply pipes in Fujiang 
Township. 

Output 4: Water and soil conservation practices improved. 

Component 4A: River rehabilitation 

Subproject 
4A-1 

River rehabilitation in 
Dayu County (Zhang 
River) 

(i) construction of 25 km of ecological friendly river revetment, 
240,000 m2 of ecological buffer area, walking path, bike path, 
and recreation pavilions. 
(ii) installation of solar powered streetlights, leisure chairs and 
safety fence along the river embankment. 
(iii) road hardening on the river embankment. 

Subproject 
4A-2 

River rehabilitation in 
Shicheng County (Qin 
River) 

River dredging (14.5 km), river embankment construction (12.5 
km), stone gabion and sod revetment (31 km), drainage canals 
(21 km), and road hardening (9 km). 

Subproject 
4A-3 

River rehabilitation in 
Ningdu County (Qingtang 
River) 

River dredging (10 km), river embankment construction, and 
sod revetment. 

Subproject 
4A-4 

River rehabilitation in 
Shangyou County 
(Shangyou River) 

Riverbank revetment rehabilitation (18 km), including 
construction of gabion and sod revetment, and landscape 
platforms. 

Subproject 
4A-5 

River rehabilitation in 
Xingguo County (Huishui 
River) 

River dredging (15.31 km), sod revetment, greening and 
streetlights installation (22.8 km), river embankment 
reinforcement (1.786 km), irrigation canals (659 m), and 
irrigation diversion culverts (9).  

Component 4B: Wetland restoration, and water and soil conservation 



37 

 

No. Subproject Main construction contents 

Subproject 
4B-1 

Wetland protection in 
Xiangjiang River Basin in 
Huichang County 

(i) rehabilitation of 17 km riverbank along Xiang River by 
planting of aquatic plants and terrestrial plants. 
(ii) solid waste interception at four river confluences along 
Xiang River. 
(iii) closure and rehabilitation of 28 sand quarries. 
(iv) development of a monitoring and management platform for 
the national wetland park. 

Subproject 
4B-2 

Water and soil 
conservation in Nankang 
District 

Restoration of 216 collapsed bare slopes by forest 
development, slope greening, and construction of check dams, 
retaining walls, drainage canals, and stairs. 

Subproject 
4B-3 

Water and soil 
conservation in Xingguo 
County 

Development of navel orange farms (1,500 mu), tea farms (750 
mu), water and soil conservation forests (1,500 mu), and 
restoration of forest (20,000 mu). 

Subproject 
4B-4 

Water and soil 
conservation in Huichang 
County 

(i) renovation of Xiang River wetland protection research 
center. 
(ii) construction of watchtowers. 
(iii) development of biological fire-barrier belt. 
(iv) installation of video surveillance systems. 
(v) installation of boundary monuments. 
(vi) procurement of firefighting and other emergency response 
equipment. 

Subproject 
4B-5 

Water and soil 
conservation in Yudu 
County 

Restoration of 300 collapsed bare slopes by forest 
development, slope greening, and construction of check dams, 
retaining walls, drainage canals, and stairs. 

Component 4C: Forest rehabilitation and protection 

Subproject 
4C-1 

Afforestation and forest 
protection in Nankang 
District 

The total afforestation area is 23,800 mu. Works to be carried 
out include intermediate cutting of dead pines, complementary 
planting, cultivation of new trees, abamectin injection, forest 
improvement, and fire forest belt development. 

Subproject 
4C-2 

Forest improvement in 
Huichang County 

The total afforestation area is 3,381 mu. Works to be carried 
out include planting of trees of native species, greening in 
Huichang forest park, and expansion of cultivation zones for 
economic fruit trees (a walnut base, a waxberry base, a flower 
and wood base, a rare plant base, and a nursery stock base) 

Subproject 
4C-3 

Afforestation and forest 
protection in Shangyou 
County 

The total afforestation area is 50,600 mu. Works to be carried 
out include intermediate cutting of dead pines, abamectin 
injection, planting of Monochamus Alternatus trap trees, use of 
pesticides, and fire forest belt development. 

Source: FSR dated March 2021. 

 
1. Output 1. Institutional and knowledge sharing capacity for environmental management 

strengthened. 
 
Component 1A: Environmental Monitoring and Management Capacity Strengthened 
 
95. There are three subprojects under Component 1A.  
 
96. Subproject 1A-1: Water quality monitoring plays an important role in water resource 
management, water quality improvement, and water pollution emergency response. To establish 
a comprehensive water quality monitoring network, Yudu County has planned to construct 18 
online automatic water quality monitoring stations within its jurisdiction since 2018. By 2020, the 
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first batch of 7 monitoring stations were constructed along main rivers. Due to lack of monitoring 
on most of the tributaries, data is still insufficient for comprehensive water quality assessment and 
water resource management. To improve the monitoring capacity, subproject 1A-1 will construct 
the second batch of six automatic water quality monitoring stations with brick-concrete structure 
along main tributaries in Yudu County, including Buqian River, Hefeng River, Luojiang River, 
Xiaomi River, Shuitou River and Jingshi River, and procure associated monitoring equipment 
(Figure III-2 and Figure III-3). The selected sites for monitoring stations are vacant lands with 
secondary growth. The estimated design life of the monitoring stations is 30 years.  
 
97. Each monitoring station will have an overall floorage of 40 m2 (5 m x 8 m) with a height of 
3.2 m (Figure III-4). At the water intakes, float bowl or float ball with an anchor will be installed for 
water sampling (Figure III-5). Cameras will be installed at each water intake, within the monitoring 
station, and outside of the monitoring station for remote supervision. Energy efficient equipment 
will be procured.  
 
98. The Yudu County Ecology and Environment Bureau will be responsible for the operation 
and maintenance of all monitoring stations, including periodic replacement of consumables, 
equipment and online system maintenance, and wastewater management. Wastewater generated 
by the testing equipment will be collected and sent to a qualified agency for treatment.  
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Figure III-2: Location of the proposed six automatic water quality monitoring stations 
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of MS 
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No. 1: Water quality monitoring station at Buqian River 

 

 
 

 
Location of water intake 

 

 
Location of the monitoring station 

No. 2: Water quality monitoring station at Luojiang River 
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Location of water intake 

 

 
Location of the monitoring station 

No. 3: Water quality monitoring station at Hefeng River 
 

 
 

 
Location of water intake 

 
Location of the monitoring station 

 
No. 4: Water quality monitoring station at Xiaomi River 
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Location of water intake 

 
Location of the monitoring station 

 
No. 5: Water quality monitoring station at Shuitou River 
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Location of water intake 

 
Location of the monitoring station 

 
No. 6: Water quality monitoring station at Jingshi River 

 

 
 

 
Location of water intake 

 
Location of the monitoring station 

Figure III-3: Location of each water intake and the monitoring station 
(Source: the FSR) 
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Figure III-4: Design sketch of the automatic monitoring station 
 

 
 

Figure III-5: Design scheme of water intake for sampling 
 
99. Subproject 1A-2: Air quality control and management has been an important issue in the 
14th Five Year Plan for ecology and environment protection. To enhance the capacity of air quality 
management in Ganzhou, subproject 1A-2 will procure air quality monitoring equipment and 
vehicles to establish a dynamic monitoring network covering monitoring of PM10, PM2.5, CO, O3, 
SO2, NOx, and VOCs. Energy efficient equipment and vehicles will be procured. In addition, an air 
quality management platform will be developed to analyze and present monitoring data and deliver 
management command. A third party will be recruited to provide technical service for the platform 
operation.  
 
100. Subproject 1A-3: To enhance the technical capacity of staff in relevant government 
agencies from each project county and district, subproject 1A-3 will provide trainings for a total of 
33,965 person days. The trainings will cover project management, environmental protection, 
ecological rehabilitation, ecological and environmental monitoring, hydrologic monitoring, hydraulic 
engineering, water and soil conservation, and forestry.  
 
Component 1B: Project Management Capacity Strengthened 
 
101. Component 1B includes six subprojects to recruit individual financial, procurement, 

Riverbank 

Float bowl or float ball 

Anchor 

Underground water pipes 
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environmental, and social consultants for project start-up, and consulting firms for development of 
project management information system, project implementation support, study tours, and 
knowledge sharing, external environmental safeguards monitoring, external resettlement, and 
social development monitoring.  
 
Component 1C: Studies and Research 
 
102. Component 1C includes the following three studies: 
 
• Subproject 1C-1: Ecological Investigation, Management and Protection System for Jiangxi 

Huichang Xiangjiang National Wetland Park. 
• Subproject 1C-2: Resource Utilization of Greenhouse Waste. 
• Subproject 1C-3: Chongyi Forest CCER Carbon Sink Project Development. 
 
2. Output 2: Green development and financing mechanisms piloted 
 
Component 2A: Green Financing Mechanism 
 
103. Component 2A aims at piloting of green financing mechanisms and intermediary loan 
projects at municipal and county levels to support access of small and medium-size enterprises 
(SMEs) and leading enterprises in areas of agriculture industry and forestry industry to cooperative 
banks’ credit lines for agribusiness and crop production activities. The intermediary loan will 
provide support to development in vegetable, navel orange and tea oil industries, agricultural 
product processing, cold-chain logistics and trading, eco-tourism, forest quality improvement, 
water and soil conservation, rural sanitation improvement activities.  
 
Component 2B: Green Agriculture 
 
104. There are three subprojects under Component 2B.  
 
105. Subproject 2B-1 and Subproject 2B-3: Due to lack of skilled personnel in greenhouse 
cultivation and integration of water and fertilizer, as well as weak in product quality management 
and tracing capability, the vegetable industry in Ganzhou is facing development bottleneck. To 
improve the production efficiency of vegetables in Ganzhou and increase farmer’s income, the 
project will be implemented in Ningdu County and Shangyou County to construct new infrastructure 
for green agriculture (including vegetable greenhouses and integration of water and fertilizer 
systems), provide subsidies for green and/or organic agricultural product certification and 
registration, procure testing equipment to improve the testing capacity of county labs, as well as 
support capacity building. Energy efficient equipment will be procured. The subproject 2B-1 in 
Ningdu County will renovate 4,000 mu of farmland. During operation, combination of film mulch 
and straw mulch will be applied in the vegetable base to ensure high crop yield and reduce the 
consumption of film mulch. The Ningdu Agriculture Bureau will provide technical support and 
supervise during operation to maximize the recovery rate and recycling of mulching film. The 
management of mulching film will meet the Management Method for Agricultural Thin Film and 
Jiangxi Provincial Implementation Plan for Strengthening of Agricultural Waste Plastic Pollution 
Control issued in 2020. The subproject 2B-3 in Shangyou County will: (i) develop a green product 
tracing system covering 500 mu of farmland in the Shangyou Qingxi Shuikeng Vegetable Base in 
Qingxi Village of Youshi Township; (ii) support 27 green organic food enterprises, 10 leading 
enterprises, and 14 agricultural product quality control stations at township or town level; and (iii) 
improve the hardware in county lab for agricultural product. Details of subproject 2B-1 and 
subproject 2B-3 are summarized in Table III-2. The locations of project involved vegetable bases 
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are shown in Appendix 4.   
 

Table III-3: Summary of Subproject 2B-1 in Ningdu County 
No. Item Amount Unit Remarks 

Subproject 2B-1 in Ningdu County 

a) Construction of a Vegetable Demonstration Base 

1. Integration of water and fertilizer system 80 set 
Maximum coverage of 50 
mu per set 

2. Trickle irrigation system 4000 set One set per mu 

3. Groundwater wells 160 No. 
Use groundwater as 
irrigation water 

4. Groundwater pump station 1 No. 
900m2 with brick-concrete 
structure 

5. Drainage ditch 120 km  
6. Road hardening (tractor road) 40,000 m2  
7. Solar powered insecticidal lamp 160 set  
8. Straw pulverizer 20 set  

9. Straw fermenting tank 10 No. 
75m3 each with brick-
concrete structure 

b) Brand building for agricultural products 

1. 
Subsidy for product certification and 
trademark registration  

10 brand 

Subsidy standards: 
CNY 15,000 per green 
certification, CNY 20,000 
per organic certification, 
CNY 1,000 per trademark 
registration. 

c) Capacity building of cooperatives 

1. Agriculture technical training  3000 
Person-

day 
 

2. 
Agricultural product certification, trademark 
registration and knowledge application 
training 

2000 
Person-

day 
 

3. 
Quality and safety training for agricultural 
production 

1390 
Person-

day 
 

d) Agricultural product tracing system 

1. QR code printers 24 set  

Subproject 2B-3 in Shangyou County 

a) Quality and safety tracing system for agricultural product 

1. Closed-circuit Television System (CCTV) 1 set 
Including installation of 
298 cameras.  

2. Agricultural products database 1 set  

3. 
QR code printers for agricultural product 
tracing 

6 set  

b) Agricultural product monitoring station 

1. 
All-in-one machine for agricultural product 
certificate 

51 set  

2. Spectrograph 1 set  
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No. Item Amount Unit Remarks 
3. Potable mass spectrograph 1 set  
4. Lab decoration 400 m2  

Source: TA consultant.  
 
106. Subproject 2B-2. The Chongyi Hakkas Terrace in Ganzhou is recognized as one of the 
globally important agricultural heritage systems by Food and Agriculture Organization of the United 
Nations (FAO). However, during the last decade, the terrace is suffering from water and soil erosion, 
which leads to production reduction and ecological degradation. To resolve the problem, 
subproject 2B-2 will renovate 131.042 km of existing irrigation and drainage ditches in the terraces 
in twelve villages. Location of the ditches are shown in Appendix 4.  
 
 

Table III-4: Summary of Subproject 2B-2 in Chongyi County 
No. Item Amount Unit Remarks 

1. 
Drainage and irrigation ditch renovation in 
Shangbao Village 

16,502.45 m 0.4 m x 0.4 m 

2. 
Drainage and irrigation ditch renovation in 
Shuinan Village 

14,652.50 
m 0.4 m x 0.4 m 

3. 
Drainage and irrigation ditch renovation in 
Zhuxi Village 

22,233.00 
m 0.4 m x 0.4 m 

4. 
Drainage and irrigation ditch renovation in 
Lianghe Village 

12,803.00 
m 0.4 m x 0.4 m 

5. 
Drainage and irrigation ditch renovation in 
Zhengjing Village 

11,555.00 
m 0.4 m x 0.4 m 

6. 
Drainage and irrigation ditch renovation in 
Chishui Village 

10,420.00 
m 0.4 m x 0.4 m 

7. 
Drainage and irrigation ditch renovation in 
Meikeng Village 

8,094.64 
m 0.4 m x 0.4 m 

8. 
Drainage and irrigation ditch renovation 
Nuanshui Village 

6,445.00 
m 0.4 m x 0.4 m 

9. 
Drainage and irrigation ditch renovation 
Junyuan Village 

7,448.00 
m 0.4 m x 0.4 m 

10. 
Drainage and irrigation ditch renovation Jiazi 
Village 

6,610.73 
m 0.4 m x 0.4 m 

11. 
Drainage and irrigation ditch renovation 
Qiyunshan Village 

5,250.00 
m 0.4 m x 0.4 m 

12. 
Drainage and irrigation ditch renovation Xindi 
Village 

9,028.00 
m 0.4 m x 0.4 m 

Source: TA consultant.  
 
Component 2C: Eco-tourism Development 
 
107. A well-developed transportation network and attractive landscape are one of the key factors 
promoting tourism development. In Ganzhou, traditional Hakkas-style houses, which used to be 
an attractive view to tourists, are decreasing. The surface of many residential houses in villages 
are old and shabby due to years of weathering and lack of maintenance. Besides, roads/highways 
leading to villages are in poor conditions. The Component 2C, consisting of three subprojects, will 
help to address these problems.  
 
108. Subproject 2C-1 will plant trees of local species along 75 km of main roads in Chongyi 
County (Figure III-6). This will not only improve the landscape along the roads, but also enhance 
the water and soil conservation capacity to protect the roadbed from rain wash. A qualified third 
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party will be commissioned by the county government for maintenance of the planted trees.  
 
109. To maintain and improve the Hakkas style appearance of villages, subproject 2C-2 and 
subproject 2C-3 will renovate existing wall surface of residential houses along main roads (Figure 
III-7) and improve road conditions in nine villages in Shicheng County and two villages in Dayu 
County, respectively.  
 
110. Subproject details are summarized in Table III-4 and locations of project involved villages 
are shown in Appendix 4.  
 

Table III-5: Summary of Component 2C Eco-tourism Development 
No. Item Amount Unit Remarks 

Subproject 2C-1 in Chongyi County 

1  
Greening along G220 national highway  
(Fenshui’ao to Ximen section) 25 km 

Plants to be planted are 
camphor trees (10,000), 
koelreuteria integrifoliola 
(10,500), euonymus 
fortunei (4,500), 
sweetgum (3,500), sweet 
Osmanthus (1,500), and 
grass sods (225,000 m2) 

2 Greening along Suida highway 20 km 

3 
Greening along county road  
(Shangying Village to Longgou highway 
section) 

30 km 

Subproject 2C-2 in Shicheng County 

1 Sidewalk 5,000 m2  
2 Road hardening 63,900 m2  
3 Drainage ditch restoration 33,400 m  
4 Wall renovation 210,000 m2  
5 Streetlight 1,940 No.  
6 Greening 30,200 m2  
7 Landscaping 16,500 m2  
8 Bridge 1,000 m2  
9 Sewage pipes 3,800 m  

Subproject 2C-3 in Dayu County 

1. 
Surface renovation of residential houses 
along the road – Fujiang Village 

150 block  

2. Road hardening – Fujiang Village 22,000 m2  

3. Sidewalk– Fujiang Village 16,000 m2 Length: 2,000 m 

4. LED Streetlight – Fujiang Village 195 No.  

5. Greening along the road– Fujiang Village 280 plant  

6. 
Surface renovation of residential houses 
along the road – Zhumu Village 

70 block  

7. Road hardening –Zhumu Village 5,680 m2 Length: 1,420 m 
8. LED Streetlight –Zhumu Village 140 No.  

Source: TA consultant.  
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Figure III-6: Design sketch of greening along highways in Chongyi County  

(subproject 2C-1) 
 

  
Figure III-7: Design sketch of surface renovation of residential houses  

(subproject 2C-2 and subproject 2C-3) 
 
3. Output 3: Rural waste and sanitation management improved 
 
Component 3A: Rural Domestic Wastewater Management 
 
111. In Ganzhou, over 90% of households in rural areas have completed the toilet renovation 
and flush toilets and septic tanks have been constructed. However, the effluent from septic tanks 
and grey water from most households is still discharged to nearby farmland or water bodies directly 
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without treatment. Due to the low coverage rate of sewage collection pipes and lack of sustainable 
O&M and financing mechanisms, existing wastewater treatment facilities in rural areas are neither 
operating in good conditions nor operating at full capacity.     
 
112. The Component 3A consists of four subprojects, which will construct 15 domestic 
wastewater treatment plants (WWTPs) with a total design capacity of 11,000 m3/day and install 
361.85 km of associated sewage pipes in 15 villages in Nankang District, Yudu County, Dayu 
County, and Shangyou County (Table III-5). The design capacity of each WWTP ranges from 200 
m3/day to 2,500 m3/day. The household connection rate will reach over 90% after project 
completion. For the WWTP in Dayu County, moving bed biofilm reactor (MBBR) will be used, while 
sequence biological reactor (SBR) will be applied in other proposed WWTPs. The selected sites 
for WWTPs are vacant lands with secondary growth. 
 
113. Effluent from the WWTPs will be discharged to nearby surface water. Effluent shall meet 
Class IA discharge standards as stipulated in the Discharge Standard of Pollutants for Municipal 
Wastewater Treatment Plants (GB18918-2002) in Nankang District and Yudu County. Effluent in 
Dayu County and Shangyou County shall meet Class IB discharge standards of GB18918-2002.   
 
114. Based on the lessons learnt from previous failed WWTPs in Ganzhou rural areas, the 
project design has considered the key issues for the success and sustainability of WWTPs, 
including: (i) the design capacity of WWTPs has taken the immigration of rural populations to urban 
areas and population variation during Chinese traditional festival seasons into consideration22 to 
avoid redundant capacity; (ii) in addition to construction of WWTPs, associated sewage pipes will 
be installed to ensure at least 90% of sewage household collection rate; and (iii) qualified third 
parties will be recruited to operate the WWTPs.  
 
115. Sludge disposal from the WWTP. In Nankang District and Yudu County (subproject 3A-
1 and subproject 3A-2), sludge generated in the WWTPs will be transported to local organic 
fertilizer plants and reused as a resource for producing organic fertilizer if meeting the agricultural 
standards. In Shangyou County (subproject 3A-3), sludge generated in the WWTPs will be 
transported to Shangyou Kitchen Waste and Municipal Sludge Treatment Plant (KWMSTP) for 
treatment and disposal. Due diligence for the KWMSTP has been completed and is confirmed to 
have adequate capacity to receive the project sludge (Section III.D). Sludge generated in the 
WWTP in Dayu County (subproject 3A-4) will be transported to a certified third party for treatment 
and disposal.  
 
116. Operation and maintenance of the WWTP and sewers. A qualified third party will be 
commissioned by local governments to take charge of the operation and maintenance of WWTPs 
and sewers.  

 

117. Septage management. The project will not construct septic tanks for the households, but 
collect the effluent from the septic tanks for further treatment. The villagers will be responsible for 
the operation and maintenance of existing septic tanks at their own houses, including septage 
clean-up, and will bear the cost for septage management. It is the common practice to clean-up 
the septage every 3-4 years given the small rural populations. A behavior change campaign will 
be arranged to increase cooperation of villagers.  

 

22 In China, many rural residents, who were registered as rural population, immigrated to urban areas for working. These 
immigrants would go back to hometowns during Chinese traditional festival seasons (such as Chinese Lunar New 
Year) for reunion with family. This will lead to short-term increase of wastewater generated during the festival seasons.  
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118. In addition, the subproject 3A-1 will rehabilitate 14 existing water ponds in Nankang District 
to improve local water environment. These water ponds are connected in series as dead water for 
years due to sediment accumulation. Villagers randomly discarded domestic solid waste at the 
edge of water ponds (Figure III-8). Subproject 3A-1 will dredge the sediment and plant grasses at 
the pond edge to improve the water quality in the ponds and enhance the landscape.  
 

  
Figure III-8: Water ponds to be rehabilitated in Nankang District 

 
119. Details of subproject 3A-1 to 3A-4 are summarized in Table III-5. Locations of the WWTPs 
and sewer layout are shown in Appendix 4. 
 

Table III-6: Summary of Component 3A Rural Domestic Wastewater Management 

Subproject Town 
Design Capacity 

and 
Design life 

Sewage pipeline 

Subproject 3A-1 
in Nankang 

District 
Tangjiang Town 

2,000 m3/day 
 

30 years 

Sewage main (DN300): 2,105 m 
Sewage branch pipe (DN200): 5,160 m 
House connection pipe (DN110): 30,000 
m 
Rainwater drain (0.4m x 0.4m): 5,160 m 
 
For the 14 water ponds: 
Sediment dredging and planting of grass 
for slope protection. 
 

Subproject 3A-2 
in Yudu County 

Pangushan 
Township 

350 m3/day 
 

30 years 

Sewage main (DN200): 1,247 m 
Sewage branch pipe (DN200): 4,498 m 
House connection pipe (DN110): 17,235 
m 
Rainwater drain (0.4m x 0.4m): 5,200 m 
 

Duanwu 
Township 

300 m3/day 
 

30 years 

Sewage main (DN200): 2,666 m 
Sewage branch pipe (DN200): 2,718 m 
House connection pipe (DN110): 12,339 
m 
Rainwater drain (0.4m x 0.4m): 7,998 m 
 

Huanglin 200 m3/day Sewage main (DN200): 947 m 
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Subproject Town 
Design Capacity 

and 
Design life 

Sewage pipeline 

Township  
30 years 

Sewage branch pipe (DN200): 4,429 m 
House connection pipe (DN110): 13,287 
m 
Rainwater drain (0.4m x 0.4m): 5,000 m 
 

Xinshan 
Township – 
Tantou Village 

400 m3/day 
 

30 years 

Sewage main (DN200): 1,092 m 
Sewage branch pipe (DN200): 3,289 m 
House connection pipe (DN110): 13,143 
m 
Rainwater drain (0.4m x 0.4m): 3,500 m 
 

Chexi Township 
350 m3/day 

 
30 years 

Sewage main (DN200): 3,508 m 
Sewage branch pipe (DN200): 4,917 m 
House connection pipe (DN110): 14,336 
m 
Rainwater drain (0.4m x 0.4m): 4,600 m 
 

Luojiang 
Township 

No WWTP to be 
constructed 

Sewage main (DN200): 965 m 
Sewage branch pipe (DN200): 2,079 m 
House connection pipe (DN110): 13,143 
m 
Rainwater drain (0.4m x 0.4m): 2,850 m 
 

Tieshanlong 
Township 

400 m3/day 
 

30 years 

Sewage main (DN200): 1,514 m 
Sewage branch pipe (DN200): 5,185 m 
House connection pipe (DN110): 20,097 
m 
Rainwater drain (0.4m x 0.4m): 6,100 m 
 

Xinpi Township 
200 m3/day 

 
30 years 

Sewage main (DN200): 976 m 
Sewage branch pipe (DN200): 3,405 m 
House connection pipe (DN250): 13,143 
m 
Rainwater drain (0.4m x 0.4m): 4,100 m 
 

Qilushan 
Township 

No WWTP to be 
constructed 

Sewage main (DN200): 662 m 
Sewage branch pipe (DN200): 3,976 m 
House connection pipe (DN110): 13,143 
m 
Rainwater drain (0.4m x 0.4m): 4,300 m 
 

Jingshi 
Township 

300 m3/day 
 

30 years 

Sewage main (DN200): 1,362 m 
Sewage branch pipe (DN200): 2,288 m 
House connection pipe (DN110): 11,680 
m 
Rainwater drain (0.4m x 0.4m): 3,200 m 
 

Ma’an Township 
400 m3/day 

 
30 years 

Sewage main (DN200): 1,963 m 
Sewage branch pipe (DN200): 2,715 m 
House connection pipe (DN110): 10,953 
m 
Rainwater drain (0.4m x 0.4m): 3,400 m 
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Subproject Town 
Design Capacity 

and 
Design life 

Sewage pipeline 

Xinshan 
Township – 
Yongfeng 
Village 

800 m3/day 
 

30 years 

Sewage main (DN200): 1,721 m 
Sewage branch pipe (DN200): 5,282 m 
House connection pipe (DN110): 16,743 
m 
Rainwater drain (0.4m x 0.4m): 4,500 m 
 

Subproject 3A-3 
in Shangyou 
County 

Shuiyan 
Township 

1200 m3/day 
 

30 years 

Sewage main (DN250): 2,517 m 
Sewage branch pipe (DN250): 3,833 m 
House connection pipe (DN110): 5,750 
m 
Manhole: 35 
 

Youshi 
Township 

1000 m3/day 
 

30 years 

Sewage main (DN250): 2,770 m  
Sewage branch pipe (DN250): 3,069 m 
House connection pipe (DN110): 7,160 
m 
Manhole: 33 
 

Meishui 
Township 

600 m3/day 
 

30 years 

Sewage main (DN200): 3,160 m 
Sewage branch pipe (DN200): 1,487 m 
House connection pipe (DN110): 4,883 
m 
Manhole: 44 
 

Shixia Township 
No WWTP to be 

constructed 

Sewage main (DN250): 2426 m 
Sewage branch pipe (DN250): 1,233 m 
House connection pipe (DN110): 3,927 
m 
Manhole: 44 
 

Subproject 3A-4 
in Dayu County 

Xincheng Town 
2500 m3/day 

 
30 years 

Xincheng Town: 
Sewage main (DN500): 4,500 m 
Sewage branch pipe (DN300): 16,000 m 
House connection pipe (DN100): 30,000 
m 
Manhole: 45 
 
Fujiang Township: 
Sewage main (DN400): 757 m 
Sewage branch pipe (DN300): 1,867 m 
House connection pipe (DN150): 6,438 
m 
Manhole: 87 
Rainwater main: 780 m 
Rainwater well: 26 
Rainwater sedimentation well: 2 

 
Component 3B: Rural Domestic Solid Waste Management 
 
120. There are five subprojects under Component 3B, which aim to improve the management 
capacity of domestic solid waste in the project counties/district. These subprojects will construct a 
solid waste treatment center (300 t/d) (subproject 3B-1), and 8 solid waste transfer stations (design 
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capacity of 215 t/d in total) (subproject 3B-2, subproject 3B-4, and subproject 3B-5), renovate 8 
existing solid waste transfer stations (design capacity of 340 t/d in total) (subproject 3B-2 and 
subproject 3B-5), as well as raise public awareness on solid waste classification and management 
(subproject 3B-3 and subproject 3B-4). The selected sites for the waste treatment facilities are 
vacant lands with secondary growth. Energy efficient equipment and vehicles will be procured.  
 
121. Chongyi solid waste treatment center. A solid waste treatment center will be constructed 
in Chongyi County with a design capacity of 300 t/day and a design life of 30 years. It consists of 
an office area of 800 m2, a temporary hazardous waste storage area of 1,350 m2, a bulky waste 
break area of 1,000 m2, a kitchen waste treatment zone of 1,250 m2 (design capacity of 50 t/day), 
and a parking lot and greening area of 1,600 m2 (Figure III-9). Chongyi Urban Administration 
Bureau will take the charge of the O&M of the waste treatment center.  
 

• Kitchen waste treatment zone. After being transported to the KWTP, the raw kitchen waste 
will be sorted mechanically to separate organic waste with a diameter less than 60 mm from 
domestic solid waste, including metal blocks, glass bottles, plastic bags, and cardboard, etc. 
The organic waste will then undergo thermal decomposition and compression to achieve liquid 
(oil-water mixture) and solid separation. The oil-water mixture collected will be further heated 
by vapor to realize three-phase (oil, water and solid) separation. The leachate, oil and grease 
generated during the process will be pumped into a storage tank and transported to the 
leachate treatment facility of Chongyi Domestic Waste Landfill. Solid waste generated will be 
transported to Chongyi Domestic Waste Landfill for disposal. As the salt content in the kitchen 
waste is high, the waste after thermal decomposition cannot be used for land application and 
will be used as daily cover for landfill operation23. Due diligence for the Chongyi Domestic 
Waste Landfill and its associated leachate treatment facility have been completed and are 
confirmed to have adequate capacity to receive the project waste (Section III.D).  
 

• Bulky waste break area. This area is to break bulky waste with a weight over 5 kg, or a 
volume over 0.2 m3, or a length over 1 m, such as bed mattresses, bedsteads, sofas, tables, 
chairs, wardrobes, bookshelves, etc. The design capacity is 35-50 m3/h.  
 

• Hazardous waste storage area. The design storage capacity of this area is about 500 m3. 
Key hazardous wastes to be stored include waste medicines, waste paint and solvent, waste 
makeup, waste fluorescent tubes, waste thermometers, waste sphygmomanometers, waste 
rechargeable batteries, waste button batteries, etc. All hazardous waste will be transported to 
certified agencies for treatment and disposal. 

 

 

23 The daily cover for an operational landfill site is the layer of compressed soil or earth or green waste which is laid on 
top of disposed waste on a daily basis. The cover helps prevent the interaction between the waste and the air and 
enabling a firm based upon which vehicles may operate.  
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Figure III-9: Layout of the domestic solid waste treatment center (subproject 3B-1) 

 
122. Solid waste transfer stations. The project will construct 8 new solid waste transfer 
stations (SWTSs) and renovate/expand 8 existing SWTSs in Shicheng County, Chongyi County 
and Shangyou County. The proposed SWTSs are listed in Table III-6. The design life of the SWTSs 
is 30 years. Solid waste collection vehicles will transport solid waste from each collection points in 
the villages to the SWTSs.  After being physically compressed by vertical or horizontal presses in 
SWTS, the solid waste will then be transported to Huangbu Town Landfill in Shangyou County, 
Shazidong Landfill in Qinjiang Town of Shicheng County, and Chongyi Domestic Solid Waste 
Incineration Power Plant in Chongyi County for disposal, respectively.  
 
123. During storage and compression of the domestic solid waste, leachate composed of 
organic matter will be generated in the SWTSs. The leachate in Shangyou County, Shicheng 
County and Chongyi County will be periodically transported to the leachate treatment facility of 
Huangbu Town Landfill, Shazidong Landfill and Chongyi Domestic Waste Landfill for treatment, 
respectively. Trained staff wearing personal protective equipment (PPE) will handle the solid waste 
and leachate. All leachate will be transported in sealed containers to prevent leakage. Due 
diligence for the landfills and waste incineration power plant have been completed and are 
confirmed to have adequate capacity to receive the project waste and leachate (Section III.D). 
 

Table III-7: List of Proposed Solid Waste Transfer Stations 

No. County Village 
Design capacity 

(tons/day) 
O&M agency 

Construction of new transfer stations 

1 
Shicheng 
County 

Qiuxi Village Jiangyuan Town 25 Shicheng Branch 
of Beijing Capital 

Co., Ltd 
2 Shengli Village Bingshan Town 40 
3 Fengshan Village Fengshan Town 20 
4 

Chongyi 
County 

Yanyou Village Sishun Town 30 
Town cleaning 

company 
5 Shangbao Village Shangbao Town 30 
6 Wenying Town 30 
7 Shangyou Xiangya Village Yingqian Town 20 Town 

Bulky waste 

break area 

Kitchen waste 
treatment zone 

Waste storage 
area 

Parking lot 

Office area 
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8 County Anhe Village Anhe Town 20 governments 
Renovation/expansion of existing transfer stations 

1 
Shangyou 

County 

Longfu Village Shexi Town 30 
Town 

governments 
2 Youshi Village Youshi Town 30 
3 Gaojiping Village Ziyang Town 30 
4 Pingfu Village Pingfu Town 30 
5 

Chongyi 
County 

Tieshiling in Qianchang Town 55 
Town cleaning 

company 
6 Keshuling in Guantian Town 55 
7 Guobu Village Guobu Town 55 
8 Shixingling in Yangmei Town 55 

Source: TA consultant 
 

124. In addition to civil works and mechanical equipment installation, it is proposed to procure 
50 solid waste transfer vehicles with a delivered payload capacity of 8 tons per vehicle and 10,000 
trash bins with a capacity of 240L each in Shangyou County, 60 solid waste transfer vehicles and 
15,000 trash bins in Ningdu County, and 5 road cleaning vehicles, 1 dust control vehicle, 19,000 
trash bins, 5 smart solid waste collection containers with face recognition function, and 5 credit 
exchange machines in Shicheng County. Dissemination activities and behavior changing 
campaigns are planned to raise public awareness and motivation on solid waste sorting to ensure 
project sustainability.  
 

Component 3C: Rural Water Supply Improvement  
 
125. Currently in Qingtang Town and Shishang Town in Ningdu County, most villagers rely on 
untreated groundwater and/or shallow surface water for daily lives. Although there is one water 
supply plant in Shishang Town, the supply is insufficient to meet villagers’ need, especially in dry 
seasons. To improve the water supply service in these two towns, the project will construct two 
water supply plants (WSPs), including one in Shishang Village of Shishang Town with a capacity 
of 20,000 tons per day, and one in Sunwu Village of Qingtang Town with a capacity of 5,000 tons 
per day (subproject 3C-1). The selected sites for the WSPs are vacant lands with secondary growth. 
Energy efficient equipment will be procured. The design life of both WSPs is 30 years. Water 
sources for the two WSPs are Liaobeiling Reservoir and Laobu Reservoir, respectively. The two 
reservoirs are operating in good condition and have the capacity to meet the project demand 
(Section III.D)].  
 
126. As water levels in the reservoirs are higher than the elevation of WSPs, water will be 
transferred by gravity. A pump station will be constructed near each reservoir dam with two vacuum 
pumps (including one standby pump). Water treatment process is showed in Figure III-10. 
Polyaluminum chloride (PAC) is the flocculant and chlorine dioxide will be used for disinfection.  
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Figure III-10: Proposed Drinking Water Treatment Process 

(Source: TA consultant) 
 
127. Sludge management in the WSPs. Wastewater mixed with sludge will be generated 
during flocculation, clarification, and backwash of filter. A tank will be constructed for sedimentation 
of the sludge. The supernatant from the sedimentation tank will be reused onsite for backwashing. 
Sludge will be tested against agricultural standards and reused in farmland as fertilizer if meeting 
the standards. 
 
128. Water supply pipes: Subproject 3C-1 will install 19 km of associated water supply pipes 
for the Qingtang Town WSP, including 2 km of DN600 pipes, 5 km of DN400 pipes, and 12 km of 
DN300 pipes, and 33.6 km of associated water supply pipes for the Shishang Town WSP, including 
1.6 km of DN800 pipes, 8 km of DN600 pipes, 5 km of DN400 pipes, and 19 km of DN300 pipes. 
In subproject 3C-2, 2,976 m of water supply pipes, including 2,322 m of DN200 pipes, 599 m of 
DN150 pipes, and 55 m of DN100 pipes, will be installed in Fujiang Township in Dayu County to 
expand water supply network. Nodular cast iron pipe will be used as the water supply main and 
PE pipe will be used as water supply branch within villages. The water supply pipe layout is shown 
in Appendix 4.  

 

129. Operation and maintenance. For operation and maintenance of the completed water 
supply pipelines, in accordance with PRC Water Quality Standards for Urban Water Supply (CJ/T 
206-2005), water quality at the end nodes of the water supply network will be monitored monthly 
by the water supply plants. 
 
Output 4: Water and soil conservation practices improved. 
 
Component 4A: River Rehabilitation 
 
130. Due to years of sedimentation in rivers, the riverbed was elevated with river channels 
becoming narrower. Many riverbanks collapsed because of long-term water scouring effect. Floods 
occur frequently and pose risks to nearby farmlands and famer’s houses. Current situation of the 
riverbanks in project areas are shown in Figure III-11. To enhance the flood prevention capacity, 

Reservoir 

Pump Station 

Tubular Static Mixer 

Gridding Flocculation Tank 

Disinfection  

(chlorine dioxide) 

Clean Water Tank Pump Station 

To households 

V-type Filter 
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as well as improve environmentally friendly landscape along the rivers, five subprojects are 
designed under Component 4A to conduct river dredging, river revetment rehabilitation, and river 
embankment construction in Qingtang River, Nanhe Lake (tributary of Shangyou River), Zhang 
River, tributaries of Huishui River, and tributaries of Qin River.  
 
131. Dredging works will be carried out for a length of approximately 39.81 km, including: (i) 8.5 
km in Pingshan River, 3 km in Xiajing River, and 3 km in Gaotian River, all of which flow into Qin 
River, a primary tributary of Mei River; (ii) 10 km in Qingtang River, a primary tributary of Mei River;  
and (iii) 8.78 km in Huishui River Gaoxing Section, 2.53 km in Longshan River, and 4 km in 
Longping River, all of which flow into Huishui River, a tributary of Ping River.  
 
132. A total of about 87 km of river embankment will be constructed or reinforced, including: (i) 
25 km along Zhang River; (ii) 5 km along Pingshan River, 3 km along Xiajing River, 4.5 km along 
Gaotian River, all of which flow into Qin River, a primary tributary of Mei River; (iii) 10 km along 
Qingtang River, a primary tributary of Mei River; (iv) 18 km along Nanhe Lake, which flows into 
Shangyou River; (v) 8.78 km along Huishui River Gaoxing Section, 4.8 km along Longshan River, 
and 6.3 km along Longping River, 1.786 km along Fangtai River, all of which flow into Huishui 
River, a tributary of Ping River. The embankments are designed for a 10-year return flood for 
Qingtang River and tributaries of Huishui River, while the design criteria is 20-year return flood for 
tributaries of Qin River, tributary of Shangyou River, and Zhang River.  
 
133. Detailed activities of Component 4A are listed in Table III-8. Locations of the river sections 
are shown in Appendix 4. Design sketches of the proposed river embankment, revetment and 
associated infrastructures are shown in Figure III-12. The river embankement will be constructed 
through clay filling with the asphalt concrete pavement on the top. Stone gabion and sod will be 
applied for river revetment, which will help stablize the revetment by a means of permeable 
structures and plantation with native species.   
 

Table III-8 Description of Activities for River Rehabilitation 

Subproject River Activities 

Subproject 4A-1 
 
Dayu County 

Zhang River 

• 25 km of ecological friendly river revetment. 
• 240,000 m2 of ecological buffer area, including 

planting of native grass and trees, shrubs, emergent 
aquatic plants, hygrophyte, and submerged plants. 

• 19 km x 1.5 m of walking path along the river. 
• 7 km x 2.5 m of bike path. 
• 1,340 of solar powered streetlights. 
• 40 of 3m x 3m recreation pavilions along the walking 

path. 
• 100 leisure chairs along the walking path. 
• 130,900 m2 of road hardening. 
• 23,800 m of safety fence.  

Subproject 4A-2 
 
Shicheng County 

Qin river tributary -
Pingshan River 
(Pingshan to 
Hengtian Section) 

• 8.5 km of river dredging. 
• 5 km of river embankment. 
• 17 km of stone gabion and sod revetment 
• 6 km of drainage canals. 
• 3 km x 6 m of road hardening. 

Qin river tributary -
Xiajing River 
(Longgang Village 
section) 

• 3 km of river dredging. 
• 3 km of river embankment. 
• 6 km of stone gabion and sod revetment 
• 6 km of drainage canals. 
• 3 km x 6 m of road hardening. 
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Qin river tributary -
Gaotian River 
(Hetianxin Village 
to Huixia Village 
section) 

• 3 km of river dredging. 
• 4.5 km of river embankment. 
• 9 km of stone gabion and sod revetment 
• 9 km of drainage canals. 
• 3 km x 6 m of road hardening. 

Subproject 4A-3 
 
Ningdu County 

Qingtang River 

• river dredging with a depth of 40cm and a length of 
10km. 

• construction of river embankment. 
• sod revetment. 

Subproject 4A-4 
 
Shangyou County 

Nanhe Lake – 
Shangyou River 

• 18 km of north riverbank revetment rehabilitation, 
including greening, and gabion and sod revetment. 

• Construction of landscape platforms. 

Subproject 4A-5 
 
Xingguo County 

Huishui River – 
Gaoxing Section 

• 8.78 km of river dredging with a depth of 40 cm. 
• 8.78 km of asphalt concrete road with a width of 3.5 

m on the top of river embankment. 
• 8.78 km of sod revetment, greening and streetlights. 

Longshan River – 
primary tributary of 
Huishui River 

• 2.53 km of river dredging with a depth of 40 cm. 
• 4.8 km of stone road with a width of 3 m on the top 

of river embankment. 
• 4.8 km of sod revetment, greening and streetlights. 

Longping River - 
primary tributary of 
Huishui River 

• 4 km of river dredging with a depth of 40 cm. 
• 6.3 km of stone road with a width of 3.5m on the top 

of river embankment 
• 6.3 km of sod revetment, greening and streetlights. 

Fangtai River - 
primary tributary of 
Huishui River 

• 1.786 km of river embankment reinforcement.  
• 2.977 km of sod revetment, greening and 

streetlights. 
• 659 m of irrigation canals. 
• 9 irrigation diversion culverts.  

 

 
Zhang River 

 

 
Zhang River 
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Tributary of Huishui River 

 

 
Tributary of Huishui River 

Figure III-11: Photos of some river sections to be rehabilitated 
 

 
Landscape platform 

 

 
River embankment 

 
River embankment 
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River embankment 

 

 
River revetment 

 

 
River revetment 

Figure III-12: Design sketches of the river embankment and revetment 
 
Component 4B: Wetland Restoration, and Water and Soil Conservation 

 

134. Xiang River basin is one of the key ecological function areas in Huichang County and a 
significant ecological barrier of the source of Gan River. The Jiangxi Huichang Xiang River National 
Wetland Park was established in 2012. Infrastructure for wetland protection is insufficient in the 
park to meet the requirements of biodiversity protection and habitat restoration. Local capacity on 
systematically scientific research on wetland ecological system is also limited. The wetland 
ecosystem in Xiang River basin is facing increasing threats because of uncontrolled sand 
excavation in river channels, wastewater discharge from domestic and agricultural activities, and 
lacking aquatic plants in wetland.  
 
135. Subproject 4B-1 proposed a series of activities to enhance the protection and management 
capacity of wetland ecosystem in Jiangxi Huichang Xiang River National Wetland Park: (i) 
revetment rehabilitation by planting of submerged plants, emergent plants, wet meadow, shrubs, 
trees, and grasses of native species in series as shown in Figure III-13. The total length of 
revetment is 17 km, including 3 km at Zhantang Hengling section, 1 km at Mazhou Qianfeng 
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section, 5 km at Mazhou town section, and 8 km at Zhantang township section; (ii) solid waste 
interception at four river confluences along Xiang River at Wenwuba Town, Zhantang Township, 
Zhoutian Town, and Mazhou Town (Figure III-14). Waste to be intercepted and collected include 
sticks, large floating objects, as well as domestic solid waste from upstream areas. The 
management commission of the wetland park will recruit nearby villagers for waste cleaning. Solid 
waste collected will be transported to local solid waste transfer station for treatment; (iii) closure 
and rehabilitation of 28 sand quarries with a total area of 72.77 hectare. Native species including 
Heteropogoncontortus, Imperatacylindrica (L.) Beauv, Vetiveriazizanioides (L.) Nash, and 
Indigoferapseudotinctoria will be planted in the closed sand quarries for vegetation restoration.  A 
monitoring and management e-platformwill also be developed for the wetland park, which includes 
software modules of a visualization system, an e-database, and an online surveillance system. 
Subproject locations refer to Appendix 4.  
 

 
 

Figure III-13: Vegetation system for revetement rehabilitation 
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Figure III-14: Sample photos of solid waste interception in river channels 

 

136. Water erosion and gravity erosion are the two key types of soil erosion in Ganzhou. In 2013, 
the area of soil erosion reached 7,816 km2, accounting for 20% of the total area in Ganzhou. 
Although local government has paid great efforts to promote water and soil conservation, soil 
erosion is still widely happening, especially in areas under forests, sloping farmlands, old orchards, 
and abandoned mining sites. Component 4B consists of four subprojects to enhance the water 
and soil conservation capacity in Nankang District, Xingguo County, Huichang County, and Yudu 
County. Details are summarized in Table III-8. Project locations are shown in Appendix 4.  
 

Table III-9 Subproject Description for Water and Soil Conservation 
Subproject Main activities 

Subproject 4B-2 
(Nankang District) 

Restoration of 216 collapsed bare slopes, including: 

1. Water and soil conservation forest: 8,640 mu.  
2. Check dams at the foot of collapsed slopes: 216. 
3. Slope greening with grass: 10,800 m2.  
4. Ecological retaining wall: 6,480 m. 
5. Drainage canals: 10,800 m. 
6. Stairs: 2,160 m. 

Subproject 4B-3 
(Xingguo County) 

1. navel orange farms: 1,500 mu. 
2. tea farms: 750 mu. 
3. water and soil conservation forests: 1,500 mu. 
4. closed-off management and restoration of forest: 20,000 mu. 

Subproject 4B-43 
(Huichang County) 

1. Renovation of Xiang River wetland protection research center, and 
procurement of monitoring and testing equipment. 

2. Construction of 6 watchtowers with a height of 12 m each. 
3. construct a biological fire-barrier belt with a width of 40 m and a 

length of 5.8 km. 
4. install 4 sets of video surveillance systems in Jiangxi Huichang 

Mountain National Forest Park and Jiangxi Xiang River Source 
Provincial Natural Protection Zone. 

5. Procurement of firefighting and other emergency response 
equipment.  

6. Boundary monuments for Jiangxi Huichang Xiang River National 
Wetland Park, Jiangxi Huichang Mountain National Forest Park and 
Jiangxi Xiang River Source Provincial Natural Protection Zone 

Subproject 4C-5 
(Yudu County) 

Restoration of 300 collapsed bare slopes, including: 

1. Water and soil conservation forest: 9,000 mu.  
2. Check dams at the foot of collapsed slopes: 300. 
3. Slope greening with grass: 12,000 m2.  
4. Ecological retaining wall: 9,000 m. 
5. Drainage canals: 18,000 m. 
6. Stairs: 3,600 m. 
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Figure III-15: Sample photos of collapsed bare slopes before and after rehabilitation 

 

Component 4C: Forest Rehabilitation and Protection 

 

137. There are three subprojects under Component 4C.  
 
138. The targeted forests in project area are mainly composed of pine trees and secondary 
growth with simple structures, which are vulnerable to pest, fire disaster, and degradation. To 
enhance the ecological functions of the forests, it is planned to adjust the forest structure and 
composition by increasing the ratio of broad-leaved trees. As assisted natural regeneration 
approach relies on naturally regenerated tree seedlings and does not play a role in structural 
adjustment, the project designs include the planting of broad-leaved trees manually with biological 
and chemical pest control measures. Subproject 4C-1 and subproject 4C-3 will improve forest 
quality and protect forest from diseases through intermediate cutting of dead pines and application 
of chemicals and biological disease prevention measures in Nankang District and Shangyou 

County. Abamectin, a pesticide that is highly unstable to light, will be injected into tree trunks. 
Through the trunk injection, the abamectin can be quickly absorbed by the vascular system and 
distributed throughout the tree. Compared to the traditional spraying, trunk injection allows more 
precise delivery of pesticides, elimination of spray drift, reduced risk of worker exposure, reduced 
risk for non-target organisms, reduced pesticide volume and load into the environment, and 
increased length of time that pesticides are biologically active. In addition to using pesticides, 
Monochamus alternatus trap trees will be planted for the pest control purpose. After cutting of dead 

Before rehabilitation 

After rehabilitation 
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pines, new healthy pines will be complementarily planted within the project area for forest 
conservation. A total of 450 km of fire forest belts will be developed to protect the forest from fire 
hazard. Shangyou Forest Bureau will be responsible for the O&M of planted trees in Shangyou 
County, while the contractor planting trees in Nankang District will take the charge of O&M. 
Qualified third parties will be recruited to monitor the survival rates and planting sites once a year, 
and report to county forest bureaus.  
 
139. Subproject 4C-2 will be carried out in Jiangxi Huichang Mountain National Forest Park. A 
diversity of trees and shrubs of native species will be planted in the forest park at park entrance, 
main roadsides, road intersections, and management service area for green and landscaping. 
Trees will also be planted within the forest. Five cultivation zones for economic fruit trees within 
the park will be expanded to increase the agroforestry benefit. The management commission of 
the forest park will be responsible for the O&M within the park. Forest rangers will monitor the 
survival rates and planting sites once a year, and report to the park management commission. A 
qualified third party will be recruited for the safety storage, management and use of pesticides. The 
total area of involved forest is 3,381 mu. 

 

140. Main activities to be carried out under this component are listed in Table III-9. Locations of 
involved forest are shown in Appendix 4.  

 

Table III-10: Main activities of forest protection component 
Subproject Main activities 

Subproject 4C-1 
 
(Nankang District) 

1. Daping Town: intermediate cutting of dead pines (500 mu); complementary 
planting (1,130 mu); cultivation of new trees (2,240 mu), abamectin 
injection (100 times); forest improvement (10 mu); fire forest belt (600 mu 
with a length of 20km and a width of 15-20 m).  

2. Longmu Town: intermediate cutting of dead pines (600mu); complementary 
planting (852 mu); cultivation of new trees (1,760 mu), abamectin injection 
(100 times); forest improvement (8 mu); fire forest belt (300 mu with a 
length of 20 km and a width of 15-20 m). 

3. Pingshi Town: intermediate cutting of dead pines (600mu); complementary 
planting (1,705 mu); cultivation of new trees (2,920 mu), abamectin 
injection (100 times); forest improvement (15 mu); fire forest belt (600mu 
with a length of 20 km and a width of 15-20 m). 

4. Hengshi Town:      intermediate cutting of dead pines (750 mu); 
complementary planting (2,005 mu); cultivation of new trees (2,520 mu), 
abamectin injection (100 times); forest improvement (15 mu); fire forest belt 
(750 mu with a length of 25 km and a width of 15-20 m). 

5. Mashuang Town: intermediate cutting of dead pines (450 mu); 
complementary planting (665 mu); cultivation of new trees (2,030 mu), 
abamectin injection (100 times); forest improvement (15 mu); fire forest belt 
(900mu with a length of 30 km and a width of 15-20 m). 

6. Shibatang Town: intermediate cutting of dead pines (1,780 mu); 
complementary planting (6,784 mu); cultivation of new trees (9,490mu), 
abamectin injection (100 times); forest improvement (5 mu); fire forest belt 
(900mu with a length of 30 km and a width of 15-20 m). 

7. Longhua Town: intermediate cutting of dead pines (320 mu); 
complementary planting (1,050 mu); cultivation of new trees (1840 mu), 
abamectin injection (100 times); forest improvement (5 mu); fire forest belt 
(450 mu with a length of 15km and a width of 15-20 m). 

Subproject 4C-2 
(Huichang 
County) 

1. Improvement of forest quality in Huichang Mountain Area (1,500 mu) and 
Dongtou Area (2,185.5 mu) by planting of schima superba, machilus 
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Subproject Main activities 

velutina, castanopsis eyrei, leaf-mushroom, acer davidii, shoerospondias 
axillaris, nyssa sinensis, etc.  

2. Development of 7km of green belt on both sides along the main road by 
planting of sweetgum, emmenopterys henryi, kousa dogwood, magnolia 
biloba, cerasus campanulate and ormosia henryi, etc. in Huichang 
Mountain Area.  

3. Development of flora landscape at entrance and road intersection as well 
as a green belt on slopes by planting of small trees with colorful leaves 
and flowering shrubs in Huichang Mountain Area (300 mu).  

4. Planting of trees for greening of management service area in Huichang 
Mountain Area (90 mu), Dongtou Area (72 mu), and Qingxi Area (95 mu).  

5. Expansion of pilot zones for cultivation of economic fruit trees, including a 
200 mu walnut base, a 160 mu waxberry base, a 64 mu flower and wood 
base in Lanshan, a 600 mu rare plant base in Shigongyan, and a 300 mu 
nursery stock base in Tafeng.  

Subproject 4C-3 
(Shangyou 
County) 

1. Doushui Town: intermediate cutting of dead pines (3,060 mu); abamectin 
injection (306 times); planting of Monochamus Alternatus trap trees 
(4,950); use of Thiacloprid (184 kg) and sendebao24 (123 kg); fire forest 
belt (30 mu with a length of 1 km and a width of 20 m). 

2. Huangfu Town: intermediate cutting of dead pines (8,700 mu); abamectin 
injection (870 times); planting of Monochamus Alternatus trap trees 
(13,050); use of Thiacloprid (522 kg) and sendebao (348 kg); fire forest 
belt (78 mu with a length of 2.6 km and a width of 20 m). 

3. Meishui Township: intermediate cutting of dead pines (4,470 mu); 
abamectin injection (447 times); planting of Monochamus Alternatus trap 
trees (6,705); use of Thiacloprid (269 kg) and sendebao (180 kg); fire 
forest belt (42 mu with a length of 1.4 km and a width of 20 m). 

4. Duxi Town: intermediate cutting of dead pines (915 mu); abamectin 
injection (92 times); planting of Monochamus Alternatus trap trees 
(1,370); use of Thiacloprid (55 kg) and sendebao (37 kg); fire forest belt 
(9 mu with a length of 0.3 km and a width of 20 m). 

5. Dongshan Town: intermediate cutting of dead pines (22,695 mu); 
abamectin injection (2,270 times); planting of Monochamus Alternatus 
trap trees (34,040); use of Thiacloprid (1,362 kg) and sendebao (908 kg); 
fire forest belt (204 mu with a length of 6.8 km and a width of 20 m); 200 
physical traps, and 400 lures. 

6. Youshi Township: intermediate cutting of dead pines (10,116 mu); 
abamectin injection (1,017 times); planting of Monochamus Alternatus 
trap trees (15,250); use of Thiacloprid (610 kg) and sendebao (407 kg); 
fire forest belt (90 mu with a length of 3 km and a width of 20 m).  

 
D. Associated, Existing and Linked Facilities 
 
141. The project due diligence considered in this IEE includes three types of facilities: associated 
facilities, existing facilities, and linked facilities.  
 
142. Associated facilities are those which are not funded by the project but whose viability and 
existence depend exclusively on the project and whose operation and services are essential for 
successful operation of the project (SPS 2009: 31). Existing facilities are those facilities which are 
already established, in operation or under construction that the project may be involved in or linked 

 

24 Sendebao is a composite pesticide composed of abamectin and bacillus thuringiensis.  
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with in some way (SPS 2009: 67). Linked facilities are those existing facilities that will be necessary 
for the project operations but are not part of the project scope of works and do not involve any 
project-supported works and activities.  Due diligence for these facilities is described below. 
 
143. Existing facilities. There are eight existing solid waste transfer stations (SWTSs) in 
Shangyu County and Chongyi County to be renovated/expanded under the project. The capacity 
of four SWTSs in Shangyou County and four SWTSs in Chongyi County will be expanded from 20 
t/d to 30 t/d, and from 35 t/d to 55 t/d, respectively. The eight SWTSs are operating in good condition.  
 
144. Linked facilities. The project involves several linked facilities for water supply, solid waste 
management, and leachate management.  
 
145. Water Supply. For the subproject 3C-1 in Ningdu County, Laobu Reservoir and Liaobeiling 
Reservoir will be the water sources for Qingtang Town WSP (5,000 t/d) and Shishang Town WSP 
(20,000 t/d), respectively. The Laobu Reservoir was constructed in 1969 and reinforced in 2006 
with a total capacity of 17.36 million m3. The Laiobeiling Reservoir was constructed in 1977 and 
reinforced in 2013 with a total capacity of 3.61 million m3. The water quality in the two reservoirs 
complies with the Class II standards of GB3838-2002 and the water is eligible to be used as 
drinking water.  
 
146. Solid waste management. (i) WWTP sludge management. The project includes 
construction of 15 WWTPs in Ganzhou. Sludge from 11 WWTPs in Nankang and Yudu County will 
be reused for organic fertilizer production. In the WWTP in Dayu County, sludge will be transported 
to a qualified third party for disposal. Sludge generated in the three WWTPs in Shangyou County 
will be transported to Shangyou Kitchen Waste and Municipal Sludge Treatment Plant (KWMSTP) 
for disposal, which is identified as one of the linked facilities. (ii) collected and compressed solid 
waste from SWTSs will be transported to Huangbu Town Landfill in Shangyou County, Shazidong 
Landfill in Qinjiang Town of Shicheng County, and Chongyi Domestic Solid Waste Incineration 
Power Plant (CDSWIPP) in Chongyi County for disposal, respectively. The CDSWIPP is under 
construction and will start operation in 2023. Before the CDSWIPP starting operation, the solid 
waste from SWTSs in Chongyi County will be sent to Chongyi Domestic Waste Landfill for disposal. 
For the CDSWIPP, the application of EIA approval is in progress, and the plant is expected to start 
operation in 2023. The incineration fly ash and residue will be transported to the fly ash landfill and 
a third party for treatment and disposal, respectively. The distance of the CDSWIPP to nearest 
residents is 501 m. (iii) solid waste from the kitchen waste treatment zone in solid waste treatment 
center in Chongyi will be transported to Chongyi Domestic Waste Landfill for disposal.  
 
147. Leachate management. (i) leachate from the solid waste treatment center in Chongyi will 
be transported to the leachate treatment facility of Chongyi Domestic Waste Landfill. (ii) leachate 
generated in the SWTSs in Shangyou County, Shicheng County and Chongyi County will be 
periodically transported to the leachate treatment facility of Huangbu Town Landfill, Shazidong 
Landfill, and Chongyi Domestic Waste Landfill for treatment, respectively. 
 
148. Further information on the existing and linked facilities is in Table III-10. 
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Table III-11: Due Diligence for Existing and Linked Facilities  
 

Name 
Date of 

Construction 
Operational 

Period 
Capacity 

EIA 
Approval 

Date 

Operational 
Plan 
(Y/N) 

Standards if 
relevant 

Compliance 
Issues? 

(Y/N) 

Link with Project 

Physical Demand 
Adequacy to 
meet project 

demand? 

EXISTING FACILITIES 

SWTS in Longfu 
Village, Shexi 
Town, Shangyou 
County 

Year 2017 2017-2047 20 t/d 
August 
2017 

Y 
GB14554-93 

GB12348-2008 
N 

Capacity 
expansion to 
30 t/d 

NA NA 

SWTS in Youshi 
Village, Youshi 
Town, Shangyou 
County 

Year 2017 2017-2047 20 t/d 
August 
2017 

Y 
GB14554-93 

GB12348-2008 
N 

Capacity 
expansion to 
30 t/d 

NA NA 

SWTS in 
Gaojiping Village, 
Ziyang Town, 
Shangyou County 

Year 2019 2019-2049 20 t/d 
August 
2017 

Y 
GB14554-93 

GB12348-2008 
N 

Capacity 
expansion to 
30 t/d 

NA NA 

SWTS in Pingfu 
Village, Pingfu 
Town, Shangyou 
County 

Year 2017 2017-2047 20 t/d 
August 
2020 

Y 
GB14554-93 

GB12348-2008 
N 

Capacity 
expansion to 
30 t/d 

NA NA 

SWTS in 
Tieshiling in 
Qianchang Town, 
Chongyi County 

Year 2014 2014-2044 35 t/d 
Not 

available* 
Y 

GB14554-93 
GB12348-2008 

N 
Capacity 
expansion to 
55 t/d 

NA NA 

SWTS in 
Keshuling in 
Guantian Town, 
Chongyi County 

Year 2017 2017-2047 35 t/d 

Not 
available* 

Y 
GB14554-93 

GB12348-2008 
N 

Capacity 
expansion to 
55 t/d 

NA NA 

SWTS in Guobu 
Village Guobu 
Town, Chongyi 
County 

Year 2014 2014-2044 35 t/d 

Not 
available* 

Y 
GB14554-93 

GB12348-2008 
N 

Capacity 
expansion to 
55 t/d 

NA NA 

SWTS in 
Shixingling in 
Yangmei Town, 
Chongyi County 

Year 2015 2015-2045 35 t/d 

Not 
available* 

Y 
GB14554-93 

GB12348-2008 
N 

Capacity 
expansion to 
55 t/d 

NA NA 

LINKED FACILITIES 

Laobu Reservoir 
Phase I:  

Year 1969 
1969 to date 

17.36 
million m3 

Information 
not 

Y GB3838-2002 N 
Water source 
for Qingtang 

5,000 m3/day 
The reservoir is 
used as water 
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Name 
Date of 

Construction 
Operational 

Period 
Capacity 

EIA 
Approval 

Date 

Operational 
Plan 
(Y/N) 

Standards if 
relevant 

Compliance 
Issues? 

(Y/N) 

Link with Project 

Physical Demand 
Adequacy to 
meet project 

demand? 
 

Phase II:  
Year 2006 

available 
as it was 

constructed 
50 years 

ago 

water supply 
plant 

source for 
irrigation and 
drinking water 
supply. The 
capacity is 
considered 
enough for the 
project.  

Liaobeiling 
Reservoir 

Phase I:  
Year 1977 

 
Phase II:  

Year 2013 

1977 to date 
3.61 

million m3 

Information 
not 

available 
as it was 

constructed 
over 40 

years ago 

Y GB3838-2002 N 

Water source 
for Shishang 
water supply 
plant 

20,000 
m3/day 

The reservoir is 
used as water 
source for drinking 
water supply and 
irrigation. the 
capacity is 
considered 
enough for the 
project.  

Shangyou 
Kitchen Waste 
and Municipal 
Sludge Treatment 
Plant 

Feb 2020 2021-2051 

Kitchen 
waste: 15 
t/d; 
sludge: 20 
t/d 

May 2020 Y CJJ184-2012 N 

Receiving 
sludge 
generated in 
the three 
WWTPs in 
Shangyou 
County. 

Sludge is 
estimated to 
be 0.0414 t/d 
(15 t/year) 

The plant will start 
operation in 2021. 
The capacity is 
considered 
enough for the 
project.  

Huangbu Town 
Landfill 

Year 2012 2012 to date 
670,000 
m3 

2008 Y GB16889-2008 N 

Receiving 
solid waste 
and leachate 
from SWTSs 
in Shangyou 
County.  

160 t/d if the 
six SWTSs 
are fully 
loaded.  

The remaining 
capacity is 
considered 
enough for the 
project.  

Shazidong 
Landfill 

Year 2009 2009-2029 

820,000 
m3 

 

120 t/d 

2007 Y GB16889-2008 N 

Receiving 
solid waste 
and leachate 
from SWTSs 
in Shicheng 
County 

85 t/d if the 
three SWTSs 
are fully 
loaded.  
 
Leachate 
volume 
unclear but 
relatively 
small. 

Current load of 
landfill: 238,400 
m3 
Current load of 
leachate treatment 
facility: 20 t/d 
 
Remaining 
capacity of landfill: 
581,600 m3 
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Name 
Date of 

Construction 
Operational 

Period 
Capacity 

EIA 
Approval 

Date 

Operational 
Plan 
(Y/N) 

Standards if 
relevant 

Compliance 
Issues? 

(Y/N) 

Link with Project 

Physical Demand 
Adequacy to 
meet project 

demand? 
Remaining 
capacity of 
leachate treatment 
facility: 80 t/d 

Chongyi 
Domestic Waste 
Landfill 

Year 2012 2013 to date 
550,000 

m3 
2016 Y GB16889-2008 N 

Receiving 
solid waste 
from the KWT 
zone in the 
SWTC, and 
leachate from 
SWTSs in 
Chongyi 
County.  
 
Receiving 
solid waste 
from SWTSs 
before the 
CDSIPP 
starting 
operation.  

The volume 
of solid waste 
from kitchen 
waste 
treatment 
process is 
unclear but 
relatively 
small 
compared to 
the capacity 
of landfill. 
 
Leachate 
volume from 
SWTSs 
unclear but 
relatively 
small.  

Current load of 
landfill: 400,000 
m3 
Current load of 
leachate treatment 
facility: 0 t/d 
 
Remaining 
capacity of landfill: 
150,000 m3 
Remaining 
capacity of 
leachate treatment 
facility: 155 t/d 

Chongyi 
Domestic Solid 
Waste 
Incineration 
Power Plant 

2021 2023-2053 

Phase I: 
400 t/d 

 
Phase II: 
400 t/d 

2021 Y GB18485-2014 N 

Receiving 
solid waste 
from SWTSs 
in Chongyi 
County.  

210 t/d if the 
seven 
SWTSs are 
fully loaded 

The plant will start 
operation in 2023. 
The capacity is 
considered 
enough for the 
project.  

*Information requested from the county government but still not provided by the time of completion of this initial environment examination. 
Note: KWT = kitchen waste treatment, NA = not applicable, SWTC = solid waste treatment center, SWTS = solid waste transfer station.  
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IV. DESCRIPTION OF THE ENVIRONMENT 
 
A. Physical Setting of Ganzhou Municipality 
 
1. Geography, Topography and Geology 
 
149. Ganzhou Municipality lies along the upper reaches of Gan River, and located in the 
southern part of Jiangxi Province (24°29′-27°09′N, 113°54′-116°38′E). The total area of Ganzhou 

is 39,379.64 km2, which accounts for 23.6% of the total area of Jiangxi Province. Hills (8,620 km2, 
21.89%), mountains (24,053 km2, 61%) and basins (6,706 km2, 17%) dominate in Ganzhou with 
fault basins running through the whole city. The average elevation of Ganzhou is around 300 m to 
500 m, with the highest elevation of 2,061 m and the lowest elevation of 82 m. Hilly valley erosion 
and accumulation landform distributes in the middle of Ganzhou. Middle and low mountain tectonic 
denudation landform dominates in the west. Low mountain and hilly tectonic denudation landform 
is in the southern part.  
 
150. Xingguo County. Xingguo County is situated in the northeast of Ganzhou (26°03′-26°41′
N, 115°01′-115°51′E). The total area of the county is 3,214.46 km2 with an east-to-west length of 

84 km and a north-to-south width of 71.5 km. Landforms are dominated by hills and low mountains.  
 
151. Ningdu County. Ningdu County is situated in the north of Ganzhou (26°05′-27°08′N, 

115°40′-116°17′E). The total area of the county is 4,053.16 km2 with an east-to-west length of 61 

km and a north-to-south width of 117.2 km.  
 
152. Shicheng County. Shicheng County is situated in the northeast of Ganzhou (25°57′-26°
36′N,116°05'-116°38′E). The total area of the county is 1,581.53 km2 with an east-to-west length 

of 53.7 km and a north-to-south width of 71.8 km. Landforms are dominated by hills and low 
mountains in the southeast, mountains in the northeast, and hills in the southwest. 
 
153. Shangyou County. Shangyou County is situated in the west of Ganzhou (25°42′-26°01′N, 

114°01′- 114°40′E). The total area of the county is 1,543 km2 with an east-to-west length of 65 km 

and a north-to-south width of 52 km. Mountains dominate in the northeast, northwest and 
southwest, while hills, river valleys and basins dominate in the southeast. 
 
154. Chongyi County. Chongyi County is situated in the west of Ganzhou (25°24′-25°55′N, 

113°55′-114°38′E). The total area of the county is 2,207.7 km2 with an east-to-west length of 73 

km and a north-to-south width of 59 km. Landforms are dominated by mountains, hills, river valleys 
and terraces. 
 
155. Huichang County. Huichang County is situated in the east of Ganzhou (25°29′-25°55′N, 

115°29′-116°02′E). The total area of the county is 2,709.91 km2 with an east-to-west length of 56 

km and a north-to-south width of 85 km. Mountains and hills dominate in the county. The 
topography tilts from the periphery to the center. The elevation is relatively high in the east and 
southwest and low in the north and northwest. 
 
156. Dayu County. Dayu County is situated in the south of Ganzhou (25°15′-25°37′N, 114°00′
-144°44′E). The total area of the county is 1,367 km2 with an east-to-west length of 127.5 km and 
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a north-to-south width of 25 km. The elevation is relatively high in the north, west and south, and 
low in the middle and east, which forming a hilly basin surrounded by mountains. 
 
157. Nankang District. Nankang District is situated in the west of Ganzhou (25°28′-26°14′N, 

114°29′-114°55′E). The total area of the county is 1,722 km2. Hills and mountains dominate within 

the district. The elevation is relatively high in the west, south and north and low in the east and 
middle.  
 
158. Yudu County. Yudu County is situated in the east of Ganzhou (25°35′-26°20′N, 115°11′-
115°49′E). The total area of the county is 2,893 km2 with an east-to-west length of 83.25 km and 

a north-to-south width of 63.33 km. Mountains and basins dominate in the county. The elevation 
is relatively high in the south, east, and north and is gradually decreased in the west and middle 
area.  
 
159. Soil. According to the second national soil survey, main soil types in Ganzhou include 
paddy soil, purple soil, black limestone soil, skeleton soil, red soil, yellow soil, yellow-brown soil, 
and mountain meadow soil.25 The distribution of different types of soil in each project county/district 
is summarized in Table IV-1.  
 

Table IV-1: Soil distribution in project counties/district 

County/District Soil type 

Xingguo County Red soil, yellow soil, purple soil, paddy soil 

Ningdu County Mountain meadow soil 

Shicheng County Mountain meadow soil 

Shangyou County Skeleton soil, yellow-brown soil, mountain meadow soil 

Chongyi County Yellow-brown soil, mountain meadow soil 

Huichang County Black limestone soil 

Dayu County Mountain meadow soil 

Nankang District Red soil and purple soil (mainly), mountain meadow soil 

Yudu County Red soil, black limestone soil, mountain meadow soil 

    Source: FSR reports and Wu Wenhui (1990) 

 

2. Meteorology and Climate 
 
160. Ganzhou is located in a subtropical monsoon climate zone. The multi-year average 
precipitation is 1580.2 mm. Ganzhou is vulnerable to flooding in summer as the maximum monthly 
average precipitation normally occurs in June. The multi-year average temperature in Ganzhou is 
18.8℃. Annual average temperature in each project county/district is summarized in Table IV-2. 

The highest temperature occurs in July (28.3℃) and the lowest temperature occurs in January (7.9

 

25 Wu Wenhui. 1990. Development and utilization of soil resources in Southern Jiangxi. Southern Jiangxi Agricultural 
Science and Technology 000(002):16–18, 25. 
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℃ ). The extremely high temperature was 41.2℃  in August 1953, and the extremely low 

temperature was -8℃ in January 1963.  

 
Table IV-2: Annual average temperature in project county/district 

County/District Xingguo Ningdu Shicheng Shangyou Chongyi Huichang Dayu Nankang Yudu 

Annual 
average 

temperature 
(℃) 

18.8 14 - 19 18.1 18.8 18.6 19.3 18.53 19.3 19.7 

Source: FSR reports and websites of each county/district government.  

 

3. Hydrology and Water Resource 
 
161. Gan River, one of the main tributaries of the Yangtze River, is originated from Wuyi 
Mountain and is the largest river in Jiangxi Province. It has a total length of 766 km and a catchment 
area of 83,500 km2, among which 45 km is in Ganzhou with a catchment area of 35,400 km2. The 
average gradient of the Gan River is 0.24‰. Poyang Lake, the largest freshwater lake in China, 
has a surface area of 3,625 km2 in normal year. It provides a habitat for half a million migratory 
birds and is a favorite destination for birdling. Gan River flows through Nanchang Municipality and 
enters Poyang Lake at about 540 km in downstream area (Figure IV-1). Poyang Lake receives 47% 
of nutrients and organic pollution from inflows from Gan River based on monitoring data from 2009 
to 2014. 
 
162. In upstream area, Zhang River and Gong River flow into Gan River in Zhanggong District 
in Ganzhou. Zhang River flows from west to east with a catchment area of 7,097 km2, a length of 
199 km and an average gradient of 4.33‰. Gong River flows from east to west, with a catchment 
area of 26,307 km2, a length of 278 km and an average gradient of 1.11‰. Basic information of 
the Gan River system in Ganzhou is summarized in Table IV-3 and shown in Figure IV-2. 
 

Table IV-3: Basic Information of the Main Rivers in Ganzhou 
 

Primary 
tributary 

Secondary tributary 
Length 

(km) 
Catchment area 

(km2) 

Average 
gradient 

(‰) 

Gan River 

Zhang 
River 

Shangyou River 189 4,073 3.25 
Zhufang River 80 367 5.90 

Gong River 

Xiang River 101 1,923 1.63 
Lian River 126 2,259 4.13 
Xiaoxi River 60 664 3.20 
Tao River 289 7,654 1.93 
Mian River 130 1,728 2.13 
Cheng River 88 831 2.72 
Mei River 220 6,789 2.40 
Ping River 132 2,926 5.70 

Source: FSR reports 
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Figure IV-1: Yangtze River Basin – Location of Gan River and Poyang Lake 

 

 

Figure IV-2: Main Rivers in Ganzhou 

 

Tai Lake 

Poyang Lake 

Wuhan  Shanghai 

Ganzhou 

Gan River 

Gong River 

Xiang River 

Ping River 

Lian River 

Mian River 

Legend: 
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4. Water Loss and Soil Erosion 
 
163. The area of soil erosion reached 1,117,470 hm2 in Ganzhou in 1975, accounting for 37% 
of the total area in Ganzhou.26 To prevent further soil erosion and improve the management 
capacity in water and soil conservation, the Ganzhou government has paid great efforts during the 
past decades, including rehabilitation of 760 small watersheds with a total area of 19,000 km2. By 
2015, the area of soil erosion was reduced to 484,140 hm2. The annual soil erosion was reduced 
from 5.326 million tons (1980) to 1.22 million tons (2015). The severity of soil erosion has been 
improved from severe to moderate in Gong River Basin, Zhang River Basin and Xunwu River 
Basin, accounting for 81% of the total soil erosion area. Although soil erosion control in Ganzhou 
has made some success, the overall ecological environment is still relatively fragile, and the 
problem of soil erosion is still prominent. 
 
B. Ecological Resources  
 
1. Flora 
 
164. Wuhan Yimeijin Technology Development Co., Ltd carried out investigation on the 
ecological resources within the project area during November 2 to 10, 2020 through desktop 
review, field survey, and consultation with local administration agencies and residents. Based on 
available satellite pictures and literature review, the Yimeijin team selected representative areas 
to conduct quadrat investigation (20 m x 20 m for forest, 5 m x 5 m for shrub, and 1 m x 1 m for 
meadow) to cover main habitat types within the project sites. A list of plant species was developed 
by the Yimeijin team through quadrat analysis and onsite observation. According to the results of 
investigation, the flora in the project area consists of forest vegetation (63.12%), shrub/shrub-
meadow vegetation (11.84%), wetland vegetation (1.23%), landscaping greening vegetation and 
agricultural vegetation (15.74%). Coniferous forest is widely distributed. The tree species Pinus 
massoniana, Cunninghamia lanceolata, Liquidambar formosana, Schima superba and 
Cyclobalanopsis glauca are widely distributed in mountains and hills. The grass species 
Phyllostachys edulis is mainly distributed around the villages. Secondary forest with simple 
community structure dominates in the project area. Based on the information in China Vegetation 
and Jiangxi Forest, the vegetation within the project area can be classified into five groups, nine 
types and 21 formations (Table IV-4). Photos of main vegetation are shown in Figure IV-3. No 
national or provincial key protected plant species were identified within the project area during the 
ecological survey. None of the plant species are categorized as threatened in the IUCN Red List.  
  

Table IV-4: Vegetation Classification and Distribution in Project Area 
Vegetation 

Group 
Vegetation Type Plant Distribution 

Coniferous 
forest 

Evergreen 
coniferous forest 

Pinus massoniana Widely distributed 

Cunninghamia lanceolata Widely distributed 

Broadleaved 
forest 

Deciduous 
broadleaved 
forest 

Liquidambar formosana 
Near mountainous area in Cundi 
village, Ningdu County, Meishui 
Town Shangyou County, and 

 

26 Yuan Fang, Zhong Wenfeng, Song Yuejun. 2015. Status quo of soil and water conservation in Ganzhou and the 
countermeasures, China Soil and Water Conservation. 11:5-7. 
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Miaojingkang Village Shibatang 
Town Nankang District  

Evergreen and 
deciduous mixed 
broadleaved 
forest 

Schima superba, 
Liquidambar formosana 

Near mountainous area in 
Miaojingkang Village Shibatang 
Town Nankang District 

Evergreen 
broadleaved 
forest 

Schima superba 

Near mountainous area in 
Miaojingkang Village Shibatang 
Town, Luoshan Village Pingshi 
Town in Nankang District, 
Yuwudong Village Fucheng Town 
in Huichang County 

Cyclobalanopsis glauca 
Western mountainous area in 
Choupijing Village Qingtang Town 
Ningdu County 

Bamboo 
forest 

Evergreen 
bamboo forest 

Phyllostachys edulis Widely distributed 

Phyllostachys reticulata Widely distributed 

Shrub and 
shrub-
meadow 

Shrub 
Rhus chinensis 

Near Shidi village in Huichang 
County 

Broussonetia papyrifera 
Surrounding villages and along the 
roads 

Shrub-meadow 

Saccharum arundinaceum Widely distributed along rivers 

Miscanthus floridulus 
Along rivers and widely distributed 
at the boundary of forest 

Miscanthus sacchariflorus Widely distributed along rivers 

Bidens pilosa Widely distributed 

Cynodon dactylon 
Widely distributed along rivers, on 
benchland, and embankment 

Dicranopteris pedata 
Widely distributed under the forest 
in mountainous area 

Swamp 
and/or 
aquatic 
vegetation 

Swamp 
vegetation 

Alternanthera 
philoxeroides 

In riparian wetland 

Polygonum hydropiper Widely distributed on benchland 

Aquatic 
vegetation 

Eichhornia crassipes 
Gong River, Mei River and 
Shangyou River Basins 

Pistia stratiotes 
Mei River and Shangyou River 
Basins 

Ludwigia adscendens 
Shangyou River basin in Nankang 
District, Xikangzi area in Xingguo 
County 

Source: the DEIA institute 
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Pinus massoniana Cunninghamia lanceolata 

  
Liquidambar formosana Schima superba, Liquidambar formosana 

  
Schima superba Cyclobalanopsis glauca 

  
Phyllostachys edulis Phyllostachys reticulata 
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Rhus chinensis Broussonetia papyrifera 

  
Saccharum arundinaceum Miscanthus floridulus 

  
Miscanthus sacchariflorus Bidens pilosa 
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Cynodon dactylon Dicranopteris pedata 

  
Alternanthera philoxeroides Polygonum hydropiper 

  
Eichhornia crassipes Pistia stratiotes 

 
Ludwigia adscendens 

Figure IV-3: Different Types of Vegetation in Project Area 
(Source: the DEIA institute) 

 
165. Ancient trees. “Ancient trees” are defined under PRC regulation as trees with age of over 
one hundred years. According to the information provided by local forest bureaus as well as the 
results of field survey, there are 403 ancient trees with 18 species distributed in Xingguo County 
(18 trees), Shicheng County (71 trees), Nankang District (53 trees), Huichang County (99 trees), 
Ningdu County (90 trees), Yudu County (3 trees), Dayu County (67 trees), and Shangyou (1 tree). 
Distribution information of the ancient trees is summarized in Table IV-5. Some photos of these 
ancient trees are shown in Figure IV-4.  
 

Table IV-5: Distribution of Ancient Trees in Project Area 
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Xingguo Shicheng Nankang Huichang Ningdu 

Shang
you 

Yudu Dayu Total 

Cupressus 
funebris 

0 0 0 0 2 0 0 0 2 

Camellia 
japonica 

0 0 1 0 0 0 0 0 1 

Aquifoliaceae 0 0 0 0 0 0 0 3 3 
Liquidambar 
taiwaniana 

0 9 13 6 0 0 0 6 34 

Albizia 
julibrissin 

0 0 1 0 0 0 0 0 1 

Ternstroemia 
gymnanthera 

0 0 0 0 0 0 0 1 1 

Pistacia 
chinensis 

0 2 1 0 0 0 0 2 5 

Nyssa sinensis 0 0 0 0 0 0 0 4 4 
Podocarpus 
macrophyllus 

0 0 0 1 0 0 0 0 1 

Photinia 
davidsoniae 

0 3 2 0 0 0 0 0 5 

pinus 
massoniana 

0 1 2 7 0 0 0 0 10 

Schima 
superba 

1 0 10 8 0 0 0 0 19 

Celtis sinensis 0 3 0 5 0 0 0 10 18 
Ficus 
microcarpa 

0 0 4 7 0 2 2 0 15 

Sapium 
sebiferum 

0 0 0 0 0 0 0 1 1 

Lindera 
communis 

0 0 0 2 0 0 0 1 3 

Ginkgo biloba 0 0 3 0 0 0 0 0 3 
Camphor 17 53 16 63 88 0 1 39 277 
Total 18 71 53 99 90 2 3 67 403 

Source: the DEIA institute.  
 

  
Cinnamomum camphora  

Qingtang Town, Ningdu County 
25.799263°N，114.743581°E 

Ficus macrocarpa 
Near ancestral temple of Lu 

25.799263°N，114.743581°E 
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Cinnamomum camphora 

Near Hetou Village, Yudu County 
25.893836°N，115.259602°E 

Ficus macrocarpa 
Near Hetou Village, Yudu County 

25.894784°N，115.259074°E 

  
Liquidambar formosana 

Hukeng Village, Shicheng County 
26.466055°N，116.482657°E 

Cinnamomum camphora 
Fengshan Village, Shicheng County 

26.427198°N，116.440250°E 

  
Cinnamomum camphora 

Shegang Village, Ningdu County 
26.463158°N，115.879088°E 

Castanopsis sclerophylla 
Pingfu Village, Shangyou County 

25.916194°N，114.252718°E 

Figure IV-4: Photos of Ancient Trees in Project Area 
(Source: the DEIA institute) 

 
166. Alien invasive plants. Based on the List of Alien Invasive Plants in China (1st batch) 
(2003), List of Alien Invasive Plants in China (2nd batch) (2010), List of Alien Invasive Plants in 
China (3rd batch) (2014) and List of Alien Invasive Plants in China (4th batch) (2016), and the filed 
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survey conducted by Wuhan Yimeijin Technology Development Co., Ltd during November 2 to 10, 
2020, 10 species of alien invasive plants were identified in the project area, including Mimosa 
bimucronata, Solidago canadensis, Bidens Pilosa, Ageratum conyzoides, Erigeron canadensis, 
Alternanthera philoxeroides, Pistia stratiotes, Eichhornia crassipes, Solanum aculeatissimum, and 

Phytolacca americana (Table IV-6).  
 

Table IV-6: Alien Invasive Plants in Project Area 

Plant Name Distribution 

Mimosa bimucronata 
In a small area near Duanwu Village in Yudu 
County 

Solidago canadensis One near Jingbei Village in Shicheng County 

Bidens pilosa 
Widely distributed around villages, along rivers 
and in vacant lands 

Ageratum conyzoides 
Widely distributed along rivers and in vacant 
lands 

Erigeron canadensis 
Widely distributed along roads and in vacant 
lands 

Alternanthera philoxeroides Common near rivers and water ponds 

Pistia stratiotes Spotted in Mei River and Shangyou River basins 

Eichhornia crassipes 
Spotted in Gong River, Mei River, and Shangyou 
River basins 

Solanum aculeatissimum 
Spotted in Hengling Village in Huichang County 
and Qingtang Town in Yudu County 

Phytolacca americana 
Distributed near Shegang Village in Qingtan Town 
of Yudu County, and Chijiang Village in Nankang 
District.  

  
Mimosa bimucronata Solidago canadensis 
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Bidens pilosa Ageratum conyzoides 

  
Erigeron canadensis Alternanthera philoxeroides 

  
Pistia stratiotes Eichhornia crassipes 

  
Phytolacca americana Solanum aculeatissimum 

Source: the DEIA institute. 
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2. Fauna 
 
167. Wuhan Yimeijin Technology Development Co., Ltd conducted field survey within the project 
area, including systematic sampling by line transect and quadrat to cover main habitat types, and 
interviews with local residents and governments. Fishes were sampled at selected river sections 
for the investigation on fish species and their distribution. According to document review27 and the 
results of field survey, 225 species of wild vertebrate have been documented in the project area, 
including two species of Grade I national key protection wild animals, 21 species of Grade II 
national key protection wild animals and 43 species of Jiangxi provincial key protection wild animals.  
 

 

Fish sampling survey during fieldwork 

168. Amphibians. There are 19 species of amphibian in the project area, including 6 species of 
ranidae (31.58% of total number of species).  Hoplobatrachus chinensis, one of the Grade II 
national key protection wild animals, was observed during field work. In addition, there are 3 
species of Jiangxi provincial key protection amphibians distributed in the project area, including 
Bufo gargarizans, Pelophylax nigromaculatus, and Quasipaa spinosa.  
 
169. Reptiles. There are 28 species of reptile in the project area, including 14 species of 
colubridae (50% of total number of species). No national key protection reptile was identified in the 
project area. Regarding the Jiangxi provincial key protection reptiles, 7 species were identified, 
including Pelodiscus sinensis, Deinagkistrodon acutus, bungarus multicinctus, ptyas dhumnades, 
elaphe carinata, orthriophis taeniurus and ptyas korros.  
 
170. Birds. There are 143 species of birds in the project area, including 86 species of 
Cuculiformes (60.14% of total number of species). No Grade I national key protection bird was 
identified. There are 11 species of Grade II national key protection birds in the project area, 
including chrysolophus pictus, centropus bengalensis, claucidium cuculoides, otus lettia, milvus 
migrans, buteo, accipiter virgatus, accipiter nisus, spizaetus cirrhatus, falco tinnunculus and falco 

 

27 Documents reviewed by the Yimeijin team include China Animal Geography (Zhang RZ, 2011), Red Directory of 
Vertebrate in China (Jiang ZG, etc., 2016), Illustrated Handbook of Reptile in China (China Wild Animals Protection 
Commission, 2002), China Bird Classification and Distribution Directory (3rd version) (Zheng GM, 2017), China 
Mammal Field Manual (Hunan Education Press, 2009), Preliminary Investigation on the Bird Diversity in Ganzhou 
(Zeng FW, etc., 2015), Analysis on the Bird Diversity and Species in Jiangxi Province (Shao MQ, etc., 2010), Study 
on the Diversity of Amphibian in Jiangxi Province (Yan YY, 2018), Diversity and Geographical Zoning of Amphibian in 
Jiangxi Province (Li YK, etc., 2013), Diversity and Geographical Zoning of Reptile in Jiangxi Province (Sun ZY, etc., 
2016), etc.  
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peregrinus. There are 26 species of Jiangxi provincial key protection birds in the project area, 
including phasianus colchicus, tachybaptus ruficollis, podiceps cristatus, streptopelia orientalis, 
streptopelia chinensis, vanellus, phalacrocorax carbo, ardea cinerea, egretta garzetta, ardeola 
bacchus, ardea purpurea, alcedo atthis, ceryle rudis, Oriolus ochinensis, dicrurus macrocercus, 
dicrurus hottentottus, dicrurus leucophaeus, lanius schach, lanius cristatus, urocissa 
erythrorhyncha, pica, parus cinereus, hirundo rustica, cecropis daurica, leiothrix lutea and garrulax 
canorus.  
 
171. Mammals. There are 35 species of mammals in the project area, including 13 species of 
rodentia (37.14% of total number of species) and 10 species of carnivora (28.57%). A total of 3 
species of Grade II national key protection mammals were identified in the project area, including 
cuon alpinus, lutra and hydropotes inermis. There are 7 species of Jiangxi provincial key protection 
mammals, including mustela sibirica, mustela kathiah, melogale moschata, paguma larvata, 
prionailurus bengalensis, muntiacus reevesi and elaphodus cephalophus.  
 
172. Fishes. Main rivers involved in the project are Shangyou River (tributary of Zhang River), 
Huishui River (tributary of Ping River), Qin River (tributary of Mei River), Qingtang River (tributary 
of Mei River), and Xiang River. According to documents provided by local governments, a total of 
95 species of fishes are distributed in these rivers (Table IV- 7).  
 
173. Among the 95 species of fish, no national key protection fish species are involved. Five 
species are Jiangxi provincial key protection fishes (including leiocassis longirostris, rhinogobius 
giurinus, channa asiatica, channa maculate, and anguilla japonica). Cyprinus carpio (vulnerable 
species), hypophthalmichthys molitrix (near threatened species), and anguilla japonica 
(endangered species) as listed in the IUCN Red List,28 are identified in the project involved rivers. 
Specific protection measures for these fishes during project implementation are detailed in Section 
V.D. 
 

Table IV-7: Distribution of Fishes in Project Area 

No. Fish species Shangyou Ping Zhang Qingtang Xiang Qin 
PRC 

Protection 
Status 

IUCN Red 
List 

1.  Mylophoryngododon piceus +  + +  + NP NE 

2.  Ctenopharyngodon idellus + + + +  + NP NE 

3.  Ochtobius elongatus +   +  + NP NE 

4.  Elopichthys bambusa +   +   NP DD 

5.  Cyprinus carpio + + + + + + NP VU 

6.  Carassius aruratus + + + + + + NP NE 

7.  Zacco platypus +   +  + NP NE 

8.  Squaliobarbus curriculus +   +  + NP DD 

9.  Hemiculter leucisculus  + + +  + NP LC 

10.  Hemiculter nigromarginis +      NP NE 

11.  Hemiculter bleekeri    +   NP NE 

 

28 https://www.iucnredlist.org/ 
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12.  Pseudolaubuca argenteus Gunt    +  + NP NE 

13.  Megalobrama terminalis (Rich)  +  +  + NP NE 

14.  Megalobrama amblycephala +    +  NP LC 

15.  Megalobrama terminalis +    +  NP NE 

16.  Culter  +     NP LC 

17.  Culter eryhropterus Basil.    +  + NP LC 

18.  Parabramis pekinensis   + + + + NP NE 

19.  Xenocypris argentea Gunther    +  + NP NE 

20.  Xenocypris microlepis    +  + NP NE 

21.  Distoechodon tumirostris    + + + NP LC 

22.  Xenocypris davidi + + +  +  NP NE 

23.  Xenocypris microlepis       NP NE 

24.  Acanthobrama simoni Bleeker    +   NP NE 

25.  Rhodeus ocellatus + + + + + + NP DD 

26.  Rhodeus sinensis gunther + + + + + + NP NE 

27.  Acanthorhodeus macropterus +      NP DD 

28.  Acheilognathus barbatus Nichols    +  + NP NE 

29.  Paraacheilognathus meriaianus    +  + NP NE 

30.  Aristichthys nobilis + +  +  + NP NE 

31.  Hypophthalmichthys molitrix + +  +  + NP NT 

32.  Spinibarbus caldwelli + +  +  + NP DD 

33.  Spinibarbus denticulatus   +    NP LC 

34.  Acrossocheilus paralleus    +  + NP NE 

35.  Acrossocheilus elongatus    +   NP NE 

36.  Voaicorhinus barbatulus    +  + NP NE 

37.  Tor (Folifer) brevifilis    +  + NP NE 

38.  Hemibarbus labeo    +  + NP NE 

39.  Hemibarbus maculatus +   +  + NP NE 

40.  Paracantllobvama guichenoyi 
Bleeker    +  + 

NP NE 

41.  Pseudorasbora parva + + + +   NP LC 

42.  Gnathopogon wolterstorffi    +  + NP NE 

43.  Rhinogobio typus  +  +  + NP NE 

44.  Pseudogobio vaillanti    +  + NP LC 

45.  Saurogobio dobryi  +  +  + NP NE 

46.  Saurogobio dumerili    +  + NP NE 

47.  Saurogobio graciicaudatus    +  + NP NE 

48.  Abbottina rivularis +   +  + NP NE 
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49.  Abbottina fukiensis    +  + NP NE 

50.  Sarcocheilichthys sinensis       NP LC 

51.  Hyporhamphus intermedius       NP NE 

52.  Cobitis taenia +   + + + NP LC 

53.  Parabotia fasciata    +   NP LC 

54.  Cobitis macrostigma +    +  NP NE 

55.  Botia xanthi +      NP NE 

56.  Botia superilliaris +      NP NE 

57.  Leptobotia taeniops +      NP NE 

58.  Misgurnus anguillicaudatus + + + + + + NP LC 

59.  Nemachilus berezowskii +      NP NE 

60.  Leptobotia elongalus +      NP NE 

61.  Myxocyprinus asiaticus       NP NE 

62.  Pelteobagrus fulvidraco + + + + + + NP NE 

63.  Pelteobagrus eupogon     +  NP NE 

64.  Leiocassis crassilabris    +  + NP NE 

65.  Mystus macropterus    +   NP NE 

66.  Liobagrus styani Regan    +  + NP NE 

67.  Leiocassis longirostris +      JP DD 

68.  Silurus asotus + + + +  + NP LC 

69.  Glyptothorax sinensis    + + + NP DD 

70.  Clarias fuscus +   + + + NP LC 

71.  Oryzias latipes    +   NP LC 

72.  Monopterus albus + +  + + + NP LC 

73.  Coreosiniperca roulei    +  + NP NE 

74.  Siniperca chuatsi   + + + + NP NE 

75.  Siniperca kneri    + + + NP DD 

76.  Siniperca undalata    +  + NP NE 

77.  Siniperca scherzeri +   +  + NP DD 

78.  Siniperca loona Wu +   +   NP NE 

79.  Odontobutis obscura   + + + + NP NE 

80.  Hypseleotris swinhonis    +  + NP NE 

81.  Rhinogobius giuriuns + + + +  + NP NE 

82.  Rhinogobius cliffordpopei +   +   NP NE 

83.  Rhinogobius giurinus     +  JP LC 

84.  Macropodus chinensis +  + +  + NP NE 

85.  Macropodus opercularis +  + +  + NP LC 

86.  Ophiocephalus argus + + + + + + NP NE 

87.  Channa asiatica +    +  JP LC 
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88.  Channa maculata     + + JP LC 

89.  Mastacembelus aculeatus +   + + + NP NE 

90.  Mastacembelus armatus     +  NP LC 

91.  Oreochromis niloticus       NP LC 

92.  Neosalanx taihuensis +    +  NP NE 

93.  Anguilla japonica +      JP EN 

94.  Coilia brachygnathus     +  NP NE 

95.  Coilia macrognathos     +  NP DD 

DD = data deficient, EN = endangered, JP = Jiangxi Provincial protection species, LC = least concern, NP 
= not protection species, NE = not evaluated, NT = near threatened, VU = vulnerable.  
Source: the DEIA institute.  

 
3. Protected Areas and Sites of Ecological Significance 
 
174. The project will involve six national wetland parks, three national forest parks, and one 
provincial nature reserve, including Jiangxi Xiang River Source Provincial Natural Protection Zone, 
Jiangxi Huichang Mountain National Forest Park, Jiangxi Huichang Xiang River National Wetland 
Park, Chongyi Yangming Mountain National Forest Park, Chongyi Yangming Lake National Forest 
Park, Chongyi Yangming Lake National Wetland Park, Dayu Zhang River National Wetland Park, 
Shangyou Nanhu National Wetland Park, Shicheng Gan River Source National Wetland Park, and 
Jiangxi Lian River National Wetland Park. Main works to be carried out within the ten protected 
areas include landscape improvement, river embankment and revetment construction, wetland 
restoration, non-wood forest product base expansion, low quality and benefit forest restoration, fire 
prevention infrastructure construction, and sand quarries restoration. The project will increase the 
ecological value and enhance landscape and fire control capacity in the protected areas.  
 

175. Jiangxi Huichang Xiang River National Wetland Park. The wetland park was established 
in 2012 along Xiang River (25°14′15′′-25°37′30′′N, 115°44′14′′-115°48′7′′E) and was approved 

as the national wetland park in 2016. The total area of the park is 12.647 km2, among which 10.388 
km2 (82%) is wetland. It provides habitat for approximately 284 species of wild vertebrates and 
supports at least 214 species of wetland plants. The national wetland park is divided into five 
function zones, consisting of conservation area, rehabilitation area, education and touring area, 
recreation area, and management and service area. The Wetland Park Protection Administration 
Commission is responsible for the overall management of the wetland park. The Huichang Xiang 
River National Wetland Park Master Plan (2012-2020) was established and implemented in 2012.  
 
176. Insufficient aquatic plants have limited the self-sustainability and self-regulating capacity of 
the wetland. Non-point pollution from agricultural activities poses threaten to the water quality in 
Xiang River. Subprojects aiming to address these issues in the wetland park are listed in Table III-
1b.  
 

177. Jiangxi Huichang Mountain National Forest Park. The forest park was established in 
1993 and was approved as a national forest park in 2017. The park consists of three independent 
areas distributing in Huichang County, which are Huichang Mountain Area in north Huichang (25°
35′11″-25°37′12″N, 115°44′59″-115°47'8″E), Dongtou Area in southeast Huichang (25°15′56″-25°
19′34″N, 115°50′55″-115°54′16″E), and Qingxi Area in southwest Huichang (25°11′34″-25°14′35″
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N, 115°32′44″-115°34′29″E). The total area of the forest park is 34.24 km2. The Huichang Mountain 

Area, Dongtou Area and Qingxi Area are dominated by secondary coniferous broadleaf mixed 
forest and artificial coniferous forest, coniferous broadleaf mixed forest, and evergreen deciduous 
mixed broadleaf forest and bamboo broadleaf mixed forest, respectively. Original forest is well 
protected within the national forest park, which has provided habitats for a wide range of wildlife.  
 
178. The Huichang Mountain Forest Park Administration Bureau, affiliated to the Forest Bureau, 
was established in 2017 for the overall management of the forest park. The Huichang Mountain 
National Forest Park Master Plan (2019-2028) was published and implemented in 2020. By 2016, 
the government rehabilitated about 6.33 km2 of low quality and benefit forests in the park to 
increase the resource value. According to the Huichang Mountain National Forest Park Master 
Plan (2019-2028), infrastructure will be constructed in the park in short term to facilitate ecological 
friendly and sustainability development of tourism. The project will be implemented in line with the 
Master Plan and related subprojects are listed in Table III-1b.  
 
179. Jiangxi Xiang River Source Provincial Natural Protection Zone. The natural protection 
zone is located at the ecological transition zone between Wuyi Mountain and Nanling Mountain 
(25°29′00”-25°36′03” N，115°48′22”-116°02′00” E). It was approved as a provincial national 

protection zone in 2017. The protection zone has an area of 156.59 km2 and is dominated by 
evergreen broadleaf forest with a forest coverage rate of over 90%. There are 2,276 species of 
plants distributing within the natural protection zone, including 3 species of national Class I 
protection plants, 7 species of national Class II protection plants, and 86 species of provincial 
protection plants. The natural protection zone also provides habitats for 216 species of birds, 59 
species of mammals, 22 species of fishes, 29 species of amphibians, 57 species of reptiles, and 
1,323 species of insects, among which, 48 species are national protection species.  
 
180. Xiang River Source Natural Protection Zone Management Office under Huichang County 
Government is responsible for the overall management of the protection zone. The Jiangxi Xiang 
River Source Nature Reserve Master Plan (2017-2026) was established in 2015 and implemented 
in 2017. In addition to protect the forest resources, the government also paid efforts to promote 
local economic development through agroforestry, as local farmers rely on non-wood forest 
products for a living and deforestation is forbidden. The project will expand existing cultivation 
areas in the protection zone. Related subprojects are listed in Table III-1b.  
 
181. Chongyi Yangming Mountain National Forest Park. The national forest park, approved 
in 2006, is located at 25°30′19″－25°39′55″N, 114°15′36″－114°20′28″E with an area of 68.9 km2. 

The forest coverage rate reaches 96.8% in the park. It provides habitats for 135 species of wild 
animals, including 19 species of national Class I and Class II protection animals, and supports 371 
species of plants. Chongyi County Forest Bureau is responsible for the park management. The 
Jiangxi Chongyi Yangming Mountain National Forest Park Master Plan (2016-2025) was 
established and implemented in 2016. The project will plant trees along main roads in Chongyi 
County for landscaping and water and soil conservation, involving 60 m of main road near the 
boundary of the forest park.  
 
182. Chongyi Yangming Lake National Forest Park. The national forest park, approved in 
2004, is located at 25°49'11.87"N, 114°25′53.83"E with an area of 226.7 km2. It provides habitats 

for 100 species of wild animals and supports 1200 species of plants. Ganzhou Yangming Lake 
Scenic Zone Management Bureau, affiliated to Ganzhou Municipal Government, is responsible for 
the park management. The Jiangxi Chongyi Yangming Lake National Forest Park Master Plan 
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(2016-2025) was published and implemented in 2016. The project will plant trees along main roads 
in Chongyi County for landscaping and water and soil conservation, involving a section of road 
within the forest park. 
 

183. Chongyi Yangming Lake National Wetland Park. The wetland park is located at 25°40′
20″-25°51′19″N, 113°58′29″-114°22′41″E with an area of 21.23 km2. It was approved as a national 

wetland park in 2016. It provides habitats for 280 species of vertebrates, including 11 species of 
national protection animals, and supports 372 species of plants. The Jiangxi Chongyi Yangming 
Lake National Wetland Park Management Method (on trial) was published and implemented in 
2020. The project will plant trees along main roads in Chongyi County for landscaping and water 
and soil conservation, involving a bridge crossing the wetland park area.  
 
184. Dayu Zhang River National Wetland Park. The park started construction in 2012 and was 
approved as a national wetland park in 2017. It has an area of 10.55 km2 with 74.7% covered with 
wetland. The park was developed along Zhang River with a length of about 13.9 km. One 
subproject site is at the rehabilitation and reconstruction area within the wetland park, which will 
include civil works of wall surface renovation, road hardening, and roadside greening.  
 
185. Shangyou Nanhu National Wetland Park. The park is located at 25°46′29″-25°48′59″N 

and 114°25′28″-114°33′46″E with an area of 7.52 km2, among which approximately 97% is 

covered with wetland. It was approved as a national wetland park in 2019. It provides habitats for 
390 species of vertebrates and supports 216 species of plants. The Jiangxi Shangyou Nanhu 
National Wetland Park Master Plan (revision) (2019-2023) was established and implemented in 
2019. Two subprojects will be conducted in the wetland park for river embankment improvement 
and afforestation.  
 
186. Shicheng Gan River Source National Wetland Park. The park is located at 26°04'35"-
26°29'24"N and 116°09'58"-116°35'20"E with an area of 12.54 km2. It was approved as a national 
wetland park in 2015. It provides habitats for 205 species of vertebrates and supports 499 species 
of plants. The Jiangxi Shicheng Gan River Source National Wetland Park Master Plan (2016-2020) 
was published in 2015 and implemented in 2016. One subproject will be conducted in the park for 
river dredging and river embankment improvement.  
 
187. Jiangxi Lian River National Wetland Park. The park is located within Xingguo County 
and was approved as a national wetland park in 2017. It has an area of 35.77 km2, among which 
66% is wetland. It provides habitats for 360 species of vertebrates and supports 551 species of 
plants. One subproject will be conducted in the park for river dredging and river embankment 
improvement. 
 
C. Physical Cultural Resources 
 
188. The project will renovate drainage and irrigation ditches in Chongyi Hakkas Terrace to 
enhance the drainage capacity and prevent soil erosion.  
 
189. Chongyi Hakkas Terrace. The Chongyi Hakkas Terrace is located in Chongyi County at 
25°24′-25°55′N，113°55′-114°38′E. It was first developed in South Song Dynasty and completed 

construction in early Qing Dynasty with over 800 years of history. The conservation area of the 
Chongyi Hakka Terrace stretching 73 km from the west to the east and 59 km from the south to 
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the north, covers an area of more than 26 km2. Main crops cultivated in the terrace include rice, 
wheat, millet, sorghum, taros, oil-crop, and vegetables, etc. In 2014, the terrace was listed as one 
of the national important agricultural heritage systems and was recognized as a globally important 
agricultural heritage system by Food and Agriculture Organization of the United Nations (FAO) in 
2018.  
 
190. Ganzhou Tourism and Investment Group, a state-owned enterprise, is the management 
authority of the Chongyi Hakkas Terrace. Due to the labor intensive and high cost for terraced rich 
field plantation, local farmers abandoned the farming practice and leave some of the field 
uncultivated. The abandoned terrace is facing soil erosion, especially in rainy season, which further 
aggravate the landscape degradation in the terrace. Therefore, it is necessary to provide financial 
and technical supports to improve the drainage conditions in the terrace and encourage green 
farming practice. This is in line with the Chongyi Hakkas Terrace Protection and Development Plan 
(2015-2025), which identifies irrigation drainage maintenance and renovation will be conducted as 
necessary to protect the terrace system and agricultural landscape. The plan was published in 
2015 by Chongyi county government and implemented in the same year.  
 
191. There is no other physical cultural resource existed within the project area of influence. 
Should buried artifacts of archaeological significance be uncovered during the construction stage 
within the project areas, construction shall be stopped and immediately reported to the Ganzhou 
cultural bureau.  
 
D. Socio-economic conditions 
 
192. By the end of 2019, Ganzhou Municipality has a total registered population of 9.83 million, 
including an urban population of 3.02 million and a rural population of 6.81 million. The annual 
GDP is CNY 347.4 billion. The per capita disposable incomes in rural area and urban area were 
CNY 11,941 and CNY 34,826, respectively.  
 
193. COVID-19 pandemic. The impact of COVID-19 pandemic is widespread, without exception 
in Ganzhou Municipality. Ganzhou reported 76 positive cases by 27 February 2020 and no more 
new cases reported as of 29 March 2021. The statistics on COVID-19 pandemic at the national, 
provincial, municipal, and county/district level are given in Table IV-8. 
 

Table IV-8:  COVID-19 Epidemic Statistics (as of 29 March 2021) 
Region Confirmed Recovered Death 

PRC 102,698 97,458 4,851 
Jiangxi Province 937 934 1 
Ganzhou Municipality 74 73 1 
Xingguo County 4 4 0 
Ningdu County 1 1 0 
Shicheng County 1 1 0 
Shangyou County 0 0 0 
Chongyi County 1 1 0 
Huichang County 4 4 0 
Dayu County 6 6 0 
Nankang District 4 4 0 
Yudu County 5 5 0 

Source: https://news.qq.com/zt2020/page/feiyan.htm?kw=ad_sy#/ 
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E.  Environmental Baseline 
 
194. The subproject sites are distributed in 1 district and 8 counties in Ganzhou Municipality. 14 
surface water quality monitoring points were selected in the upstream and downstream area of the 
proposed wastewater treatment plants and river dredging sections. Air quality monitoring points 
were selected where odor emission occurs during operation phase, including the project sites of 
Chongyi solid waste treatment center, and wastewater treatment plant. 11 of noise level monitoring 
points were selected at project sites near residential area, including sites of wastewater treatment 
plants, solid waste transfer stations, and river dredging sections. Groundwater and soil were 
sampled and tested at project site of Chongyi solid waste treatment center. Sediments were 
sampled and tested for river sections to be dredged.  
 
1. Surface water quality 
 
195. There are 13 national surface water quality monitoring sections in Ganzhou, which have 
covered the main surface water bodies near the subproject sites (Gong River, Zhang River, Gan 
River, Xiang River, Ping River, Mei River, and Shangyou River). The results of the municipal water 
quality monitoring at these national monitoring sections (not project-specific sampling) in 2018 and 
2019 are shown in Table IV-9.  
 

Table IV-9: 2018 and 2019 Surface Water Quality in Rivers in Ganzhou 

Water Body Section 

Year 2018 Year 2019 

Compliance 
(%) 

Pollutant 
exceeds GB 
3838-2002 
Class III 
standard 

Compliance 
(%) 

Pollutant 
exceeds GB 
3838-2002 
Class III 
standard 

Gong River Meilin Gan 
County 

100 NA 100 NA 

Gong River Zikeng 91.7 
TP 

(January) 100 NA 

Gong River Xiashan 100 NA 100 NA 
Zhang River Municipal WSP 100 NA 100 NA 

Zhang River Dayu suburban 100 NA 75 

As (January 
and April), 

fluoride 
(September) 

Xiang River Xiang river 
estuary 

100 NA 100 NA 

Mei River Mei river 
estuary 

100 NA 100 NA 

Ping River Ping river 
estuary 

91.7 
TP 

(January) 100 NA 

Shangyou 
River 

Shangyou river 
estuary 

100 NA 100 NA 

Gan River Xinmiaoqian 91.7 
NH3-N 

(January) 91.7 
NH3-N 

(January) 
Gan River Tankengkou 100 NA 100 NA 

Sources: The DEIA institute 
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196. According to the municipal routine monitoring results, the concentrations of NH3-N 
exceeded the Class III standards of GB3838-2002 in Gan River at Xinmianqiao Section in January 
2018 and March 2019. The concentration of TP exceeded the Class III standard in Gong River at 
Zikeng section and in Ping River at Ping river estuary section in January 2018. The main reasons 
of the exceedance may be the non-point pollution from the farmland and wastewater discharge 
from surrounding towns and villages as indicated by the DEIA institute. 
 
197. Project-specific sampling. Baseline surface water quality of Gan River mainstream and 
tributaries were monitored by Nanchang Huace Testing and Certification Co., Ltd. during 4 to 19 
November 2020. A total of 14 sampling points were selected (Table IV-10) and results are in Table 
IV-11. Figure IV-5 is the map of the sampling locations for surface water. The testing results 
indicate that the water quality at all water sampling points met the Class III standard of GB3838-
2002.  
 

Table IV-10: Monitoring Locations for Baseline Monitoring of Surface Water Quality 

Sampling 
No. 

Sampling location 
Water quality 

function 
County 

W1 
100m upstream of G319 river crossing bridge (Gaoxing 
section of Ping River) 

Class III Xingguo County 

W2 
Near the river crossing bridge at Songshanwei in Gaoxing 
Town (Gaoxing section of Ping River) 

Class III Xingguo County 

W3 
2km downstream of Yongfeng Village Yongfeng Town 
(Yongfeng tributary of Ping River) 

Class III Xingguo County 

W4 
River crossing bridge in Fangtai Village Fangtai Town 
(Fangtai tributary of Ping River) 

Class III Xingguo County 

W5 X359 river crossing bridge (Shangyou River) Class III Nankang District 
W6 Near X387 county road (Shangbao River) Class III Chongyi County 
W7 River crossing bridge at upstream of Shicheng township Class III Shicheng County 

W8 
Downstream of Xiwai River near township (tributary of 
Qin River) 

Class III Shicheng County 

W9 
Downstream of Xiaoxi River near township (tributary of 
Qin River) 

Class III Shicheng County 

W10 
River crossing bridge at downstream of Shicheng 
township 

Class III Shicheng County 

W11 Intersection of Chishui River and Qingtang River  Class III Ningdu County 
W12 River crossing bridge near Hebei Village (Qingtang River) Class III Ningdu County 

W13 
River crossing bridge at intersection of G323 and X443 
(Huanglin tributary of Gong River) 

Class III Yudu County 

W14 
River crossing bridge near Licun Town (Hefeng tributary 
of Gong River)  

Class III Yudu County 

W = water sampling point 
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Figure IV-5: Map of sampling locations for surface water 

 
Table  IV-11: Water Quality Monitoring Results – November 4 to 19, 2020 

(Unit: mg/L, except pH) 
Sampling. 

No. Item pH CODMn BOD5 NH3-N TP Petroleum 
Fecal 

coliform 

 
Grade III 
Standard  6~9 ≤20 ≤4 ≤1.0 ≤0.2 ≤0.05 ≤20000 

W1  
Result 7.01~ 7.15 1.3~1.4 3.0~ 3.3 0.084 ~ 0.094 0.01 ND 20 

Standard 
compliance 

Met Met Met Met Met Met Met 

W2  
Result 7.02~ 7.19 1.2~ 1.3 2.8~ 3.3 0.065~ 0.078 0.01 ND 70~ 80 

Standard 
compliance 

Met Met Met Met Met Met Met 

W3  
Result 7.08~ 7.25 1.1~ 1.2 2.9~ 3.7 0.068~ 0.081 0.02 ND 130~ 140 

Standard 
compliance 

Met Met Met Met Met Met Met 

W4  
Result 6.80~ 6.95 1.6~ 1.7 3.1~ 3.5 0.094~ 0.102 0.06 ND 140 

Standard 
compliance 

Met Met Met Met Met Met Met 

W5  
Result 6.73~ 6.77 1.0~ 1.2 2.9~ 3.5 0.150~ 0.166 0.02-0.03 ND 

9200-
16000 

Standard 
compliance 

Met Met Met Met Met Met Met 

W6  
Result 6.82~ 6.87 0.9 2.3~ 3.0 0.065~ 0.112 0.03 ND 1300-1700 

Standard 
compliance 

Met Met Met Met Met Met Met 

W7  
Result 7.76~ 7.88 1.8~ 2.1 2.6~ 3.2 0.348~ 0.394 0.08-0.09 ND 5400-9200 

Standard 
compliance 

Met Met Met Met Met Met Met 

W8  Result 7.87~ 7.94 5.6~ 5.9 2.4~ 3.2 13.3~ 14.2 1.75-1.76 ND 9200 
Standard Met Met Met Met Met Met Met 
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compliance 

W9  
Result 7.79~ 7.89 2.9~ 3.3 2.4~ 3.4 2.30~ 2.46 0.40-0.41 ND 1300-1700 

Standard 
compliance 

Met Met Met Met Met Met Met 

W10  
Result 7.70~ 7.81 1.8~ 2.1 2.9~ 3.4 0.191~ 0.220 0.05-0.06 ND 330-460 

Standard 
compliance 

Met Met Met Met Met Met Met 

W11  
Result 7.67~ 7.69 0.5~ 0.7 2.4~ 3.2 0.257~ 0.306 0.01 ND 

9200-
16000 

Standard 
compliance 

Met Met Met Met Met Met Met 

W12  
Result 7.49~ 7.53 1.0 2.5~ 3.4 0.107~ 0.148 0.01 ND 

9200-
16000 

Standard 
compliance 

Met Met Met Met Met Met Met 

W13  
Result 7.80~ 7.83 0.9~ 1.0 2.6~ 3.2 0.117~ 0.127 0.03-0.04 ND 5400 

Standard 
compliance 

Met Met Met Met Met Met Met 

W14  
Result 8.47~ 8.52 1.3~ 1.5 2.8~ 3.6 0.152~ 0.174 0.01-0.02 ND 5400-9200 

Standard 
compliance 

Met Met Met Met Met Met Met 

Note: ND = not detected.  
 
2. Air Quality 
 
198. Baseline air quality in the project areas was assessed through: (i) review of public available 
monitoring data for Ganzhou Municipality, where the local EEB have permanent monitoring 
stations to record up to six parameters (NO2, SO2, CO, O3, PM10, PM2.5); and (ii) specific air quality 
monitoring for seven consecutive days within the selected project sites, conducted by Nanchang 
Huace Testing and Certification Co., Ltd. during 4 to 19 November 2020. The project sampling 
effort, although limited, was considered adequate for the project because air quality within the 
project area largely meets the required national standards (Table IV-13). In addition, the project 
sites do not support large sources of industrial or other emissions. 
 
199. Ambient air quality in Ganzhou Municipality. According to the Ganzhou Environmental 
Quality Bulletin (2020), the concentration of six pollutants, including SO2 (annual average), NO2 
(annual average), PM10 (annual average), PM2.5 (annual average), CO (24-hour average) and O3 
(8-hour average), were reported as shown in Table IV-12. The table shows the average values 
monitored at 5 municipal air quality monitoring points in Ganzhou and represents the annual 
average air quality in Ganzhou. It is not for a specific location All the concentrations complied with 
the GB3095-2012 Class II standards. The air quality in Ganzhou Municipal was in good condition.  
 

Table  IV-12: Ambient Air Quality in Ganzhou Environmental Quality Bulletin (2020) 
(Unit: μg/m3, except CO mg/m3) 

Pollutant Indicator 
Reported 

Concentration 
GB3095-2012 

Grade II Standard 
Compliance 

SO2 Annual average 11 60 Met 
NO2 Annual average 17 40 Met 
PM10 Annual average 43 70 Met 
PM2.5 Annual average 26 35 Met 
CO 24-hour average 1.3 4 Met 
O3 8-hour average 144 160 Met 

Source: Ganzhou Municipal Environmental Quality Bulletin (2020). 
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200. Project-specific sampling. The baseline ambient air quality monitoring was conducted for 
seven consecutive days, during 11 to 18 December 2020. A total of three air quality monitoring 
points in three subproject sites were selected. Parameters monitored include 24-hour average 
PM2.5, TSP and NO2, and hourly average H2S and NH3 for all monitoring points. Figure IV-6 is the 
map of the monitoring locations for air quality. The baseline monitoring results (Table IV-13) 
indicate that the concentrations of PM2.5, TSP and NO2 at the three proposed subproject sites were 
in compliance with the GB 3095-2012 Class II standards. H2S and NH3 were not detected. The air 
quality at the three locations was good.  

 

 

Figure IV-6: Map of monitoring locations for air quality 

 

Table  IV-13: Baseline Monitoring Results of Air Quality at three locations in Chongyi County and 

Nankang District, 11-18 December 2020 

Parameter Sampling Location 
Monitored 

Results 
(mg/m3) 

GB3095-2012 
Standards 

Compliance 
(mg/m3) 

TSP 

(Daily 
Average) 

A1 (Chongyi County) 
(Zhenxing Road – solid waste treatment center) 0.072-0.092 0.3 (Class II) Met 

A2 (Nankang District) 
(Wastewater treatment plant) 0.087-0.107 0.3 (Class II) Met 

PM2.5 

(Daily 
Average) 

A1 (Chongyi County) 
(Zhenxing Road – solid waste treatment center) 0.021-0.058 0.075 (Class II) Met 

A2 (Nankang District) 
(Wastewater treatment plant) 0.049-0.059 0.075 (Class II) Met 

NO2  
(Daily 

Average) 

A1 (Chongyi County) 
(Zhenxing Road – solid waste treatment center) 0.018-0.025 0.08 (Class II) Met 

A2 (Nankang District) 
(Wastewater treatment plant) 0.014-0.034 0.08 (Class II) Met 

Domestic solid waste 
treatment center in 
Chongyi County 

Wastewater Treatment 
Plant in Nankang District 
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H2S 
(Hourly 

Average) 

A1 (Chongyi County) 
(Zhenxing Road – solid waste treatment center) ND 0.01a 

Met 

A2 (Nankang District) 
(Wastewater treatment plant) ND 0.01 

Met 

Ammonia 
gas 

(Hourly 
Average) 

A1 (Chongyi County) 
(Zhenxing Road – solid waste treatment center) ND 0.2 a 

Met 

A2 (Nankang District) 
(Wastewater treatment plant) ND 0.2 

Met 

Note: a: The GB3095-2012 does not include standards for H2S and NH3. The air quality standard values for hourly 
average concentration of H2S and NH3 is from the Appendix D of Technical Guidelines for Environmental Impact 
Assessment – Atmospheric Environment (HJ 2.2-2018).  
ND = not detected.  

3. Noise 
 
201. Noise monitoring in the project area was conducted at 10 locations for two consecutive 
days during November 12 to 18, 2020 (Figure IV-7). Monitoring locations and results are shown in 
Table IV-14. The noise levels at nighttime in the township center of Shicheng County and Hebei 
Village in Ningdu County slightly exceeded the Class II standards of GB 3096-2008. The noise 
levels at other monitoring points complied with the Class II standards of GB 3096-2008.  
 

 
Figure IV-7: Map of monitoring locations for noise 

 
Table  IV-14: Baseline Noise Monitoring Data (dB(A)) 

Sampling 
No. Location Time 

Monitoring Result Standard of 
GB3096-2008 

Standard 
compliance 12 Nov 2020 13 Nov 2020 

N1 
Township center of  

Chongyi County 
Day 50 44 60 (Class II) Met 
Night 40 40 50 (Class II) Met 

N2 
Shangbao Village, 
Chongyi County 

Day 58 55 60 (Class II) Met 
Night 49 47 50 (Class II) Met 
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   15 Nov 2020 16 Nov 2020  Met 

N3 
Beitian Village, 

Shangyou County 
Day 59 56 60 (Class II) Met 
Night 48 48 50 (Class II) Met 

N4 
Huangbu Town, 

Shangyou County 
Day 50 49 60 (Class II) Met 
Night 45 44 50 (Class II) Met 

   13 Nov 2020 14 Nov 2020  Met 

N5 
Township center of 
Shicheng County 

Day 51 54 60 (Class II) Met 
Night 51 49 50 (Class II) Exceeded 

N6 
Hebei Village 

Ningdu County 
Day 52 51 60 (Class II) Met 
Night 51 49 50 (Class II) Exceeded 

   16 Nov 2020 17 Nov 2020  Met 

N7 
Tangjiang Township 

Nankang District 
Day 60 55 60 (Class II) Met 
Night 48 43 50 (Class II) Met 

   17 Nov 2020 18 Nov 2020  Met 

N8 
Licun Village 
Yudu County 

Day 48 54 60 (Class II) Met 
Night 47 48 50 (Class II) Met 

N9 
Huanglin Village 

Yudu County 
Day 53 57 60 (Class II) Met 
Night 45 45 50 (Class II) Met 

N10 
Songshanyu 

Xingguo County 
Day 51 54 60 (Class II) Met 
Night 46 47 50 (Class II) Met 

 

4. Groundwater quality 
 
202. Potential impacts on groundwater may occur during operation of the Chongyi solid waste 
treatment center. Three sampling points were selected near the subproject site. Groundwater 
samples were collected at each monitoring site once a day for two consecutive days. The 
monitoring results in Table IV-15 show that groundwater quality at GW1 to GW3 complies with the 
Grade III standards of GB/T14848-2017. 
 

Table  IV-15 Groundwater Quality Monitoring Results in Chongyi County – Nov 12-13, 2020 

(Unit: mg/L, except pH, NTU for turbidity) 

  GW1 GW2 GW3 
 Grade III 

standards of 
GB/T 14848-

2017 

Conc. 
range 

Compliance 
Conc. 
range 

Compliance 
Conc. 
range 

Compliance 

pH 6.5-8.5 7.25-7.29 Met 7.19-7.11 Met 7.29-7.32 Met 

NH3-N 0.5 
0.039-
0.366 

Met ND Met ND Met 

NO3-N 20 8.4-8.64 Met 
0.618-
0.622 

Met 17.9-18 Met 

Total hardness 450 73.7-74.9 Met 27.5-28.4 Met 199-200 Met 
Color 15 2 Met 2 Met 2 Met 
Turbidity 3 0.6 Met 2.5-2.7 Met ND Met 
TDS 1000 95-97 Met 44-46 Met 270-272 Met 
CODMn 3 ND Met ND Met ND Met 
Sulfate 250 3.24-3.25 Met 1.19-1.2 Met 23.7-23.8 Met 
Chloride 250 8.89-8.92 Met 1.31-1.34 Met 35.7-36 Met 
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5. Riverbed Sediments 
 
203. The project will involve dredging in 7 river sections in Shicheng County, Ningdu County, 
and Xingguo County, and in 14 water ponds in Nankang District. Sediment samples were taken at 
10 locations for riverbed sediment and one location for water pond sediment as listed in Table IV-
16. The sampling locations are shown in Figure IV-8. Three samples at different depth intervals, 
including depths of 0-15 cm, 15-40 cm and over 40 cm, were collected at each sampling location. 
Two rounds of sediment sampling were conducted during November 13-16 and December 21-24, 
2020 in line with the Technical Specification for Soil Environment Monitoring (HJ/T166-2004). The 
monitoring results were compared with the Soil Environmental Quality – Risk Control Standard for 
Soil Contamination of Development Land (GB36600-2018) and Western Australian guidelines.  
 
204. Taking into account the historical and current land use in the project areas, a total of 49 
parameters were tested, including heavy metals (Cd, Hg, As, Cu, Pb, Cr, Zn, Ni, and Se), 
pesticides (dichlorodiphenyltrichloroethane - DDT, hexachlorocyclohexane – HCH), 2-
chlorophenol, methyl chloride, vinyl chloride, 1,1-Dichloroethylene, dichloromethane, Anti-1,2-
dichloroethylene, 1,1-dichloroethane, syn-1,2-dichloroethylene, chloroform, 1,1,1-trichloroethane, 
carbon tetrachloride, benzene, 1,2-dichloroethane, Trichloroethylene, 1,2-dichloropropane, 
Toluene, 1,1,2-trichloroethane, Tetrachloroethylene, Chlorobenzene, 1,1,1,2-tetrachloroethane, 
Ethylbenzene, M-xylene+p-xylene, O-xylene, Styrene, 1,1,2,2-tetrachloroethane, 1,2,3-
trichloropropane, 1,4-dichlorobenzene, 1,2-dichlorobenzene, Naphthalene, benzo[a]anthracene, 
chrysene, benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[a]pyrene, Indenol[1,2,3-cd]pyrene, 
dibenzo[a,h]anthracene, aniline, and nitrobenzene.  
 

205. The monitoring results are shown in Table IV-17. Among all organic compounds tested, 
chloroform was detected in the sediment sample from Chishui River at concentration of 0.0828 
mg/kg. The detected concentration was below the risk screening value of 0.9 mg/kg and control 
value of 10 mg/kg stipulated in the Soil Environmental Quality – Risk Control Standard for Soil 
Contamination of Development Land (GB36600-2018). The Western Australian guidelines do not 
specify the concentration limit for chloroform. The other organic compounds were not detected in 
the 30 sediment samples. The results are complied with the Western Australian guidelines, which 
indicate that the environmental quality of the river sediment is acceptable. The not-detected results 
of pesticides and organic compounds may be due to: (i) the river sections subject to dredging are 
partially located in rural areas and surrounded by natural vegetation and limited farmlands; and (ii) 
Ganzhou has been implementing programs to decrease the usage of fertilizers and pesticides in 
recent years. 
 

Table IV-16: Sampling Points for Riverbed Sediments 
Sampling No. Location Sampling depth interval County 

SD1 
A tributary of Qin River 

0-0.15 m 
Shicheng County SD2 0.15-0.40 m 

SD3 0.40-1.50 m 

Fluoride 1 0.08-0.8 Met 0.197 Met 
0.078-
0.084 

Met 

Sodium 200 7.48 Met 1.22-1.25 Met 20.9-21.4 Met 

Manganese 0.1 
0.00532-
0.00549 

Met 
0.0455-
0.0627 

Met 
0.00099-
0.00104 

Met 

Iron 0.3 ND Met ND Met ND Met 
Total Coliform 3 ND Met ND Met ND Met 
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SD4 
A tributary of Qin River 

0-0.15 m 
SD5 0.15-0.40 m 
SD6 0.40-1.50 m 
SD7 

Chishui River No.1 
0-0.15 m 

Ningdu County 

SD8 0.15-0.40 m 
SD9 0.40-1.50 m 
SD10 

Chishui River No.2 
0-0.15 m 

SD11 0.15-0.40 m 
SD12 0.40-1.50 m 
SD13 

Chishui River No.3 
0-0.15 m 

SD14 0.15-0.40 m 
SD15 0.40-1.50 m 
SD16 

Huishui River – Gaoxing 
section No.1 

0-0.15 m 

Xingguo County 

SD17 0.15-0.40 m 
SD18 0.40-1.50 m 
SD19 

Huishui River – Gaoxing 
section No.2 

0-0.15 m 
SD20 0.15-0.40 m 
SD21 0.40-1.50 m 
SD22 

Huishui River – Gaoxing 
section No.3 

0-0.15 m 
SD23 0.15-0.40 m 
SD24 0.40-1.50 m 
SD25 

Huishui River – Gaoxing 
section No.4 

0-0.15 m 
SD26 0.15-0.40 m 
SD27 0.40-1.50 m 
SD28 

Water pond in lujiang 
Community 

0-0.15 m 
Nankang District SD29 0.15-0.40 m 

SD30 0.40-1.50 m 

 

 
Figure IV-8: Map of sampling locations for river sediment 
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Table IV-17: Baseline Sediment Monitoring Results 

Sampling No. 
Parameter (units: mg/kg, except for pH) 

Cd Hg As Cu Pb Cr Zn Ni Se chloroform 

SD1 ND 0.00016 0.0024 0.0064 ND 0.046 0.0478 0.0083 ND ND 
SD2 0.0015 0.00014 0.0012 0.0035 0.0063 0.0459 0.0737 0.0079 ND ND 
SD3 ND 0.00016 0.0016 0.0047 ND 0.0496 0.180 0.0145 ND ND 
SD4 ND 0.00022 0.0009 ND ND 0.0476 0.0616 0.0075 ND ND 
SD5 ND 0.00015 0.0013 0.0049 ND 0.0457 0.0391 0.0065 ND ND 
SD6 ND 0.00016 0.0009 0.0029 ND 0.0472 0.0328 0.007 ND ND 
SD7 0.0061 0.00032 0.0009 0.0140 ND 0.0472 0.126 0.0202 ND ND 
SD8 0.0039 0.00019 0.0012 0.0136 ND 0.0467 0.0926 0.011 ND ND 
SD9 0.005 0.00018 0.0008 0.0114 ND 0.0482 0.0765 0.0154 ND ND 
SD10 0.0019 0.00019 0.00086 0.0036 ND 0.0474 0.118 0.0376 ND ND 
SD11 0.0046 0.00018 0.0013 0.009 ND 0.04 0.124 0.0368 ND ND 
SD12 0.0031 0.00018 0.001 0.0094 ND 0.0477 0.278 0.0574 ND ND 
SD13 0.0024 0.0002 0.0012 0.0073 ND 0.044 0.0523 0.016 ND ND 
SD14 0.0058 0.0002 0.001 0.0087 ND 0.0479 0.0756 0.0268 ND 0.0828 
SD15 0.0048 0.00019 0.0015 0.0243 ND 0.0365 0.194 0.0234 ND ND 
SD16 ND 0.00014 0.0014 ND ND 0.0475 0.0407 0.0075 ND ND 
SD17 ND 0.0002 0.0025 ND ND 0.0430 0.0254 0.0083 ND ND 
SD18 ND 0.00016 0.002 ND ND 0.0499 0.0710 0.0067 ND ND 
SD19 ND 0.00024 0.0131 ND ND 0.0498 0.0359 0.008 ND ND 
SD20 ND 0.00018 0.005 ND ND 0.0472 0.0669 0.0093 ND ND 
SD21 ND 0.00016 0.0021 ND ND 0.0527 0.147 0.0108 ND ND 
SD22 ND 0.00017 0.0027 ND ND 0.0431 0.093 0.0094 ND ND 
SD23 ND 0.0002 0.0146 ND ND 0.0458 0.0343 0.0071 ND ND 
SD24 ND 0.0002 0.002 ND ND 0.0482 0.0818 0.0095 ND ND 
SD25 ND 0.00022 0.0047 ND ND 0.0449 0.0702 0.0123 ND ND 
SD26 ND 0.00022 0.0038 ND ND 0.0542 0.0612 0.0092 ND ND 
SD27 ND 0.00018 0.0026 ND ND 0.0378 0.0889 0.0068 ND ND 
SD28 0.0019 0.00009 0.0014 ND ND 0.0480 0.0402 0.008 ND ND 
SD29 0.0013 0.0001 0.0016 ND ND 0.0461 0.0612 0.0078 ND ND 
SD30 0.0016 0.00014 0.0033 0.0044 ND 0.0491 0.0544 0.0130 ND ND 

Western Australian 
Guidelines EIL 

3 1 20 100 600 400 200 60 - - 

Note: ND = not detected.  
 
6. Soil 
 
206. Potential impacts on soil may occur during operation of the solid waste treatment center in 
Chongyi County. Three sampling points were selected near the subproject site.  
 
207. A total of 28 parameters were tested, including heavy metals (Cd, Hg, As, Cu, Pb, Cr, and 
Ni), 2-chlorophenol, methyl chloride, vinyl chloride, 1,1-Dichloroethylene, dichloromethane, trans-
1,2-dichloroethylene, 1,1-dichloroethane, syn-1,2-dichloroethylene, chloroform, 1,1,1-
trichloroethane, carbon tetrachloride, benzene, 1,2-dichloroethane, Trichloroethylene, 1,2-
dichloropropane, Toluene, 1,1,2-trichloroethane, Tetrachloroethylene, Chlorobenzene, 1,1,1,2-
tetrachloroethane, and Ethylbenzene. According to the monitoring results (Table IV-18), organic 
compounds were not detected in the soil samples. The detected concentration of heavy metals 
complies with the risk screening value and control value stipulated in the Soil Environmental Quality 
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– Risk Control Standard for Soil Contamination of Development Land (GB36600-2018). The soil 
quality at the subproject site is acceptable.  
 

Table IV-18: Baseline Soil Monitoring Results 
(unit: mg/kg) 

 
Chongyi County GB36600-2018 

 Sampling No. 
Parameter 

S1 S2 S3 Risk screening value Control value 

Cd 0.6 0.09 0.11 65 172 
As 19.8 7.64 11 60 140 
Cu 50 38 30 18000 36000 
Pb 53 21.7 36.6 800 2500 
Ni 16 15 23 900 2000 
Hg 0.054 0.068 0.076 38 82 
Cr (6+) ND ND ND 5.7 78 
2-chlorophenol ND ND ND 9 100 
methyl chloride ND ND ND 37 120 
vinyl chloride ND ND ND 0.43 4.3 
1,1-Dichloroethylene ND ND ND 66 200 
dichloromethane ND ND ND 616 2000 
Trans-1,2-dichloroethylene ND ND ND 54 163 
1,1-dichloroethane ND ND ND 9 100 
syn-1,2-dichloroethylene ND ND ND 596 2000 
Chloroform ND ND ND 0.9 10 
1,1,1-trichloroethane ND ND ND 840 840 
carbon tetrachloride ND ND ND 2.8 36 
Benzene ND ND ND 4 40 
1,2-dichloroethane ND ND ND 5 21 
Trichloroethylene ND ND ND 2.8 20 
1,2-dichloropropane ND ND ND 5 47 
Toluene ND ND ND 1200 1200 
1,1,2-trichloroethane ND ND ND 2.8 15 
Tetrachloroethylene ND ND ND 53 183 
Chlorobenzene ND ND ND 270 1000 
1,1,1,2-tetrachloroethane ND ND ND 10 100 
Ethylbenzene ND ND ND 28 72 
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V. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
 
A. Project Area of Influence and Sensitive Receptors  
 
208. The project area of influence is defined as the total area which might be subjected to 
adverse impacts of the project. This is based on the locations of sensitive receptors, defined as 
settlements and/or environmental values that might be affected by the project construction and/or 
operation. The receptors (Tables V-1) comprise (i) villages, communities and/or public buildings 
(e.g., schools, offices) potentially subject to construction- or operational- noise and/or vibration, 
air pollution, altered water quality or supply, and/or environment-related social impacts; (ii) public 
service facilities vulnerable to disturbance or pollution, e.g., water source protection areas and 
reservoirs; (iii) vegetation, fauna habitats, and agricultural lands within 200 m of the waterways 
targeted for construction works; (iv) the habitats around the proposed locations for the wetlands; 
and (v) Poyang Lake, which is located 540 km downstream of Jiangxi Province. Although the lake 
is outside of the distance boundaries established in the following paragraph, the lake is 
internationally important for biodiversity and has been included in this impact assessment as a 
sensitive receptor. 
 
209. The following distances were applied to identify the sensitive receptors:  
 

(i) for construction and/or operational noise – receptors within 200 m from the noise-
generating source;  

(ii) for construction-related air quality impact (e.g., particulates from road excavation) – 
receptors within 200 m from the source;  

(iii) For construction/operation-related ecological impact, receptors within 300 m from the 
source; 

(iv) for construction/operation-related surface water quality impact - surface water within 
200 m upstream and 200 m downstream from the construction sites. 

 
Table V-1: Environmentally Sensitive Receptors 

Subproject No. Sensitive Receptor 
Distance and 

direction from works 
to sensitive receptor 

Households 
(people) 

Impact 

Nankang District 

Water 
environment 
improvement in 
Nankang District 

3A-1 
Luwugu village 

Works within the 
village 

500 (1500) Noise, dust 

Jiuboqiao community 
Works within the 
community 

500 (1500) 

Nankang 2nd People’s 
Hospital 

S10m 
(500) 

Shangyou river S130m 
/ Water 

pollution 
Water and soil 
conservation in 
Nankang District 

4B-2 Daping, Pingshi and 
Hengshi township 

Works within the 
villages 

100 (300) Noise, dust 

Masang river Within the project sites / 
Nankang provincial public 
welfare forest 

10m 
/ 

Afforestation and 
forest protection 
in Nankang 
District 

4C-1 Fangwu village 
Qiaozhuang village 
Dapingyu village 
Longmu village 

50m 

100 (300) Noise, dust 
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Changkang village 
Luoshan village 
Tuqiao village 
Xihu village 
Dagu village 
Shibatang village 
Louxia village 
Matou village 
Hejiang village 
Chijiang village 
Masang river W50m / Water 

pollution Shangyou river S50m / 
Longhua river E50m / 
Xiben river W50m / 

Shicheng County 

Eco-tourism 
promotion pilot 
project in 
Shicheng County 

2C-2 
Gaotian village 

Works within the 
village 

500 (1500) Noise, dust 

Xinpin village 
Works within the 
village 

100 (300) 

Fengshan village 
Works within the 
village 

500 (1500) 

Danyang village 
Works within the 
village 

100 (300) 

Pingyang village 
Works within the 
village 

50 (150) 

Longgang village 
Works within the 
village 

200 (600) 

Xiajing village 
Works within the 
village 

50 (15) 

Wangsha village 
Works within the 
village 

100 (300) 

Shuinan village 
Works within the 
village 

50 (150) 

Qin river N20m, E50m 
/ Water 

pollution 
Rural solid waste 
management in 
Shicheng County 

3B-4 
Qiuxi village 

N150m 
ES200m 

10 (30) 
35 (100) 

Noise, dust 

Fengshan village S150m 50 (150) 
Shengli village Grade II 
national public welfare 
forest 

N50m 
/ 

Unnamed water pond N120m / Water 
pollution Qin river S80m / 

River 
rehabilitation in 
Shicheng County 
(Qin River) 

4A-2 Changxi village W120m 100 (300) Noise, dust 
Hedong village E140m 50 (150) 
Longgang village W130m 50 (150) 
Tianxin village W120m 50 (150) 
Shicheng Gan River 
Source National Wetland 
Park 

50m 
/ 
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Gaotian township Grade II 
national public welfare 
forest  

50m 
/ 

Pingshan river 
Along the riverbank, 
and dredging in river 

/ Water 
pollution, 
ecological 
impact 

Xiajing river 
Along the riverbank, 
and dredging in river 

/ 

Gaotian river 
Along the riverbank, 
and dredging in river 

/ 

Poyang Lake 
540 km / Hydrology 

impact, water 
pollution 

Yudu County 

Water quality 
monitoring 
capacity 
improvement in 
Yudu County 

1A-1 Yuwong village S90m 100 (300) Noise, dust 
Zhongduan village S70m 50 (150) 
Buqian village W80m 5 (15) 
Shuitou village N150m 20 (60) 
Unnamed village 1 W130m 8 (20) 
Unnamed village 2 E130m 15 (50) 
Qian village WS150m 50 (150) 
Jingshi river E10m / Water 

pollution Hefeng river N10m / 
Buqian river E10m / 
Gong river S10m / 
Shuitou river W10m / 
Mei river S10m / 
Xiaomi river E10m / 
Jiubao river N70m / 
Luojiang river E10m / 
Yuwongfu reservoir S50m / 

Rural 
wastewater 
management in 
Yudu County 

3A-2 Xinpi central primary and 
middle schools 

E130m 
(500) Noise, dust 

Xinpi village S150m 150 (450) 
Huanglin central primary 
school 

W120m 
(200) 

Huanglin village W60m, S90m 300 (900) 
Jingshi village N50m and S50m 500 (1500) 
Duanwu township – 
residential area 1 

N80m 
20 (50) 

Duanwu township – 
residential area 2 

S200m 
100 (300) 

Duanwu township – 
residential area 3 

E180m 
150 (450) 

Chetou village – 
residential area 1 

W200m 
100 (300) 

Chetou village – 
residential area 2 

N300m 
100 (300) 

Duanzi village S220m 150 (450) 
Pangushan town N200m 500 (1500) 
Tantouyu town S100m 500 (1500) 
Ma’an middle school W100m (300) 
Ma’an village - residential 
area 1 

S100m 
20 (50) 
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Ma’an village - residential 
area 2 

W80m 
350 (1000) 

Tieshanlong town WN300m 100 (300) 
Xinshan town – residential 
area 1 

S50m 
50 (150) 

Xinshan town – residential 
area 2 

W200m 
500 (1500) 

Xinshan middle school W300m 500 
Unnamed creek E20m / Water 

pollution Jiubao river E30m / 
Jingshi river E550m / 
Mei river S50m / 
Renfeng river S90m / 
Gong river N50m / 
Guyuancun river W300m / 
Fengtian river N50m / 
Huanglin village drinking 
water source protection 
zone 

E800m 
/ 

Duanwu township drinking 
water source protection 
zone 

S100m 
/ 

Ma’an township drinking 
water source protection 
zone 

WS500m 
/ 

Water and soil 
conservation in 
Yudu County 

4B-5 Tangwai village S50m 100 (300) Noise, dust 
Dongkang village W300m, E50m 100 (300) 
Heping village W100m 100 (300) 
Yonghong village E100m 50 (150) 
Hongfeng village E100m 50 (150) 
Lingbei town drinking 
water source protection 
zone 

N1200m 
/ Water 

pollution 

Yaotang water supply 
plant – water source 
protection zone 

E900m 
/ 

Mei river N500m / 
Gong river S1500m / 

Ningdu County 

Green vegetable 
industrial chain 
pilot project in 
Ningdu County 

2B-1 Dabu village, Pingtian 
village, Chibu village, 
Huling village, Qingtang 
village, Sunwu village, 
Dalingbei village, Qingshu 
village, Guxi village, 
Guanxi village, Daling 
village, Pitang village 

150m 

500 (1500) Noise, dust 

Unnamed water pond E100m 
/ Water 

pollution 
Water supply 
improvement in 
Ningdu County 

3C-1 Shishang town 50m 500 (1500) Noise, dust 
Sunwu village 50m 350 (1000) 
Mei river W400m / 
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Qingtang river E700m 
/ Water 

pollution 
River 
rehabilitation in 
Ningdu County 
(Qingtang River) 

4A-3 Qingtang town 80m along river 500 (1500) Noise, dust 

Qingtang river 
Along the riverbank, 
and dredging in river 

/ Water 
pollution, 
ecological 
impact 

Poyang Lake 
540 km / Hydrology 

impact, water 
pollution 

Huichang County 

Wetland 
protection in 
Xiangjiang River 
Basin in 
Huichang 
County 
 
Water and soil 
conservation in 
Huichang 
County 

4B-1 
and 
4B-4 

Zhoutian village, Zhantang 
village, Qianfeng village, 
Hengling village  

50m along Xiang river 
200 (600) Noise, dust 

Wenwuba town W200m 10 (30) 
Mazhou town S100m 50 (150) 
Zhantang township S100m 10 (30) 
Zhoutian town W100m, E150m 20 (30) 
Xiang River Along the river / Water 

pollution, 
ecological 
impact 

Jiangxi Huichang Xiang 
River National Wetland 
Park 

Works within the park 
/ 

Forest 
improvement in 
Huichang 
County 

4C-2 Bankeng village N180m 50 (150) Noise, dust 
Huichang residential area 
1 

E150m 
50 (150) 

Huichang residential area 
2 

S150m 
50 (150) 

Huichang residential area 
3 

N200m 
50 (150) 

Huichang residential area 
4 

E200m 
50 (150) 

Jiangxi Huichang 
Mountain National Forest 
Park 

Works within the park 
/ Ecological 

impact 

Gong river S100m / Water 
pollution Xiang river E800m / 

Mian river E100m 
/  

  
Xingguo County 

River 
rehabilitation in 
Xingguo County 
(Huishui River) 

4A-5 Gaoxing town W200m 200 (600) Noise, dust 
Chayuan township S100m 150 (500) 
Qiguang village N150m 150 (500) 
Fangtai township S200m 150 (500) 
Huishui river Gaoxing 
section 

Dredging in the river 
/ Water 

pollution, 
ecological 
impact 

Longping river Dredging in the river / 
Longshan river Dredging in the river / 
Jiangxi Lian River 
National Wetland Park 

Gaoxing section in the 
park 

/ Ecological 
impact 

Poyang Lake 
540 km / Hydrology 

impact, water 
pollution 



108 

 

 

Water and soil 
conservation in 
Xingguo County 

4B-3 
Fangtai township 

Works within the 
township 

500 (1500) Noise, dust 

Sansui river E50m 
/ Water 

pollution 
Shangyou County 

Rural 
wastewater 
management in 
Shangyou 
County 

3A-3 Sixia town N200m, W300m 500 (1500) Noise, dust 
Meishui township W200m 500 (1500) 
Shuiyan township N200m 1000 (3000) 
Youshi township N150m, S200m 150 (450) 
Shuiyan town national 
public welfare forest 

W200m, E150m 
/ Water 

pollution 
Longhua river S50m / 
Meishi river S50m / 
Shangyou river reservoir S100m / 

Rural solid waste 
management in 
Shangyou 
County 

3B-5 Anhe township E800m 20 (60) Noise, dust 

Yingqian town 
E300m 
S200m 

5 (15) 
8 (24) 

Longhua river N500m / Water 
pollution Jinpen river E800m / 

River 
rehabilitation in 
Shangyou 
County 
(Shangyou 
River) 

4A-4 

Shangyou river 
Along the riverbank, 
and dredging in river 

/ Water 
pollution, 
ecological 
impact 

Shangyou Nanhu National 
Wetland Park 

S100m 
/ Dust 

Poyang Lake 
540 km / Hydrology 

impact, water 
pollution 

Afforestation and 
forest protection 
in Shangyou 
County 

4C-3 Shangyou residential area E100m (1000) Noise, dust 
Zhang river W300m / Water 

pollution Youshi river N200m / 
Meishui river E200m / 

Shangyou Nanhu National 
Wetland Park 

Works within the park 

/ Water 
pollution, 
ecological 
impact 

Dayu County 

Eco-tourism 
promotion pilot 
project in Dayu 
County 

2C-3 
Fujiang township 

Works within the 
township 

500 (1500) Noise, dust 

Fujiang river S50m / Water 
pollution Zhang river E50m / 

Dayu Zhang River 
National Wetland Park 

E100m 
/ Ecological 

impact 
Fujiang provincial public 
welfare forest 

N50m 
/ 

Rural 
wastewater 
management in 
Dayu County 

3A-4 Xincheng town Works within the town 200 (600) Noise, dust 

Fujiang township 
Works within the 
township 

500 (1500) 

Fujiang river S50m / Water 
pollution Zhang river E50m / 

Dayu Zhang River 
National Wetland Park 

E100m 
/ Ecological 

impact 
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Fujiang provincial public 
welfare forest 

N50m 
/ 

Water supply 
improvement in 
Dayu County 

3C-2 
Fujiang township 

Works within the 
township 

500 (1500) Noise, dust 

Fujiang river S50m / Water 
pollution Zhang river E50m / 

Dayu Zhang River 
National Wetland Park 

E100m 
/ Ecological 

impact 
Fujiang provincial public 
welfare forest 

N50m 
/ 

River 
rehabilitation in 
Dayu County 
(Zhang River) 

4A-1 Xincheng town S100m 200 (600) Noise, dust 

Zhang river 
Along the riverbank, 
and dredging in river 

/ Water 
pollution, 
ecological 
impact 

Poyang Lake 
540 km / Hydrology 

impact, water 
pollution 

Chongyi County 

Drainage and 
irrigation ditches 
renovation in 
Chongyi Hakkas 
Terrace 

2B-2 

Chongyi Hakkas Terrace 
Works within the 
terrace 

/ Ecological 
impact, water 
pollution 

Eco-tourism 
promotion pilot 
project in 
Chongyi County 

2C-1 Residents along the main 
road 

50m 
1000 (3000) Noise, dust 

Chongyi Yangming 
Mountain National Forest 
Park 

S100m 
/ Ecological 

impact 

Chongyi Yangming Lake 
National Forest Park 

Adjacent to work site 
/ 

Chongyi Yangming Lake 
National Wetland Park 

Adjacent to work site 
/ 

Chongyi national public 
welfare forest 

Adjacent to work site 
/ 

Rural solid waste 
management in 
Chongyi County 
– treatment 
center 

3B-1 Residential area W150m 500 (1500) Noise, dust 

Chongyi river N800m 

/ Water 
pollution 

Rural solid waste 
management in 
Chongyi County 
– transfer 
stations 

3B-2 Chongyi service area ES260m (100) Noise, dust 
Wenying township WS260m 10 (30) 
Sishun township S390m 5 (15) 
Guofu village W150m 100 (300) 
Yangmei township W150m 100 (300) 
Wenying river W130m / Water 

pollution Zhufang river S30m / 
Chongyi river S30m / 
Chongyi Hakkas Terrace 
heritage area 

The villages are in the 
heritage area 

/ 

Source: the DEIA institute 
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B. Anticipated Project Benefits and Positive Impacts 
 
210. The project will bring long-term environmental benefits to the project areas: (i) reduced 
wastewater discharge in rural areas; (ii) improved solid waste management capacity; (iii) 
improved water supply conditions in rural areas; (iv) increased flood resistance capacity; (v) 
improved soil erosion control capacity; (vi) improved forest quality; (v) reduced application of 
chemical fertilizers; and (vi) will indirectly contribute to improved downstream river water quality. 
Detailed benefits and impacts are illustrated below.  
 
211. Reduced wastewater discharge in rural areas. The project will construct 15 WWTPs for 
15 villages in four counties with a total design capacity of 11,000 m3/day. The effluent will meet 
Class IA or Class IB discharge standards of GB 18918-2002. The estimated pollutant reduction 
to the Gan river system will be 984.4 tons of COD per year, 542.8 tons of BOD5 per year, 94.6 
tons of ammonia nitrogen per year, 17.1 tons of total phosphorus per year, and 743.5 tons of 
suspended solid per year. 
 
212. Improved solid waste management capacity. The project will construct 8 solid waste 
transfer stations, and a solid waste treatment center, as well as expand 8 existing solid waste 
transfer stations. The domestic solid waste collection and transfer capacity in Ganzhou will be 
increased by 335 tons per day. The kitchen waste treatment capacity in Chongyi County will be 
increased by 50 tons per day. Combined with the efforts to raise public awareness on solid waste 
classification and separation, the project will avoid random discard of approximately 335 tons of 
domestic solid waste per year in rural areas.  
 
213. Improved water supply conditions in rural areas. The project will provide reliable 
domestic water supply to two villages and benefit over 125,000 population. The design supply 
capacity is 25,000 m3 per day in total. After the project implementation, the villagers will turn to 
use surface water from reservoirs instead of groundwater, which in turn provides protection to 
groundwater resources. 
 
214. Increased flood resistance capacity. Through construction of ecological friendly river 
embankment and revetment, the project will improve the flood resistance capacity from 1-in-10 
years to 1-in-20 years in Zhang River (Xincheng Town in Dayu County) and Qin River (Shicheng 
County), and from 1-in-5 years to 1-in-10 years in Chishui River (Qingtang Town in Ningdu 
County), Sheshui River (Xingguo County) and Shangyou River.  
 
215. Improved soil erosion control. The project will restore 516 collapsed bare slopes and 
develop water and soil conservation forests to improve soil erosion control in Ganzhou. After 
project completion, about 22,800 m2 of grasses will be planted on the bare slopes, and 18,740 
mu of water and soil conservation forest will be developed.  
 
216. Improved forest quality. Pines are widely distributed in Ganzhou and plays an important 
role in the forest ecological system. The project will remove dead pines through intermediate 
cutting and complementarily plant healthy pines for a total of 75,726 mu forest. Chemical and 
biological approaches will be applied to protect the trees from pest. 450 km of fire forest belts will 
be developed to protect the forest from fire hazard. In addition, 1,324 mu of economic fruit trees 
will be planted to enhance the agroforestry benefits. 
 
217. Reduced application of chemical fertilizers. The water-fertilizer integration technology 
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will be applied in the vegetable demonstration base in Ningdu County. This technology can deliver 
fertilizer to the crop root soil accurately and can prevent the deep leakage of fertilizers and 
pesticides. Compared to traditional fertilizer application approach, the water-fertilizer integration 
technology can reduce irrigation water consumption by 40% and fertilizer application by 30%. For 
this project, by taking cucumber cultivation as an example, it will result in a reduction of 
approximately 266 tons of chemical fertilizers per year. 
 
218. Improved downstream river water quality. After the project implementation, discharge 
of untreated domestic wastewater, uncontrolled dumping of solid waste, soil erosion along rivers, 
and consumption of agricultural chemical fertilizers will be reduced directly, which will contribute 
to reduction in point and non-point source pollution to river systems and improve downstream 
water quality. As an indirect effect, the project will contribute to the long-term health of Poyang 
Lake system.  
 
219. Increased social and economic benefits. About 522,919 residents will directly benefit 
from the project, among which 95% are rural residents, 51% are female beneficiaries, and 20% 
poor and low-income residents. For all the villages under the project, residents will benefit from 
the reliable water supply, reduction of pollutants to waterbodies, improved safety and reduced 
damage from flooding, reduced use of agrichemicals, and jobs and business opportunities during 
construction and operations. 
 
C. Pre-construction Phase 
 
220. The following measures will be implemented in the engineering design and pre-
construction phases to ensure the project’s readiness for environment management.  

 
i) Institutional strengthening. (a) The PMO will assign at least one full-time, qualified 

environment officer to the PMO team. This officer will lead the coordination of the EMP 
and ESMS; (b) the nine implementing agencies (IAs) in the nine project 
counties/district will each assign one environmental focal point as part of the project 
management teams at county/district level; (c) the IA of the intermediary loan 
subproject will assign one environmental focal officer to assist in the ESMS 
implementation; and (d) under the loan consulting services, the PMO will hire a loan 
implementation environment specialist (LIEC) to provide intermittent external support. 
 

ii) Safety measures for coronavirus disease (COVID-19). Prior to the arrival of 
external project personnel (e.g., workers and consultants), the PMO will implement 
safety procedures and screening to ensure that all staff are tested negative for 
COVID-19 and do not pose a threat to local human populations. This will include: (i) 
requirement that all project personnel are tested negative for COVID-19, (ii) external 
workers and consultants confirm their COVID-19 – free status to PMO prior to arrival, 
and (iii) project safety and sanitation measures are distributed to all personnel and 
are included as contractual requirements for all staff. 
 

iii) Updating the EMP and ESMS. In case of any changes in the project detailed design, 
the EMP and ESMS will be updated as needed, including mitigation measures and 
monitoring. This will be the responsibility of the PMO, IAs and LIEC. 
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iv) Training in environmental management. The LIEC will provide training in the 
implementation and supervision of environmental mitigation measures to IAs, 
contractors and the construction supervision companies (CSCs). 
 

v) Grievance Redress Mechanism (GRM). The PMO and IAs will implement the project 
GRM at least two months before the start of construction to ensure that the project 
communities and public services (e.g., schools and nursing homes) are well informed 
and provided the opportunity to discuss any concerns. This is further to the public 
consultations already conducted during project preparation (Section VII). 
 

vi) Bidding document and contract documents. The project environmental 
management plan (EMP; Appendix 1) will be included in the bidding documents and 
contracts for the procurement of civil works, goods, and services. A Safeguard 
Commitment Letter (SCL) listing measures in EMP and ESMS to be implemented will 
be included in the loan contract between the financial intermediary and the end-
borrower. All contractors and subcontractors will be required to comply with the EMP 
and ESMS. 
 

vii) Contractor obligations. Contractors, in their bids, will respond to the environmental 
clauses in the bidding documents for EMP requirements. Prior to construction, each 
contractor will develop a site EMP, based on the attached project EMP, and assign at 
least one person responsible for environment, health, and safety (EHS). The site EMP 
shall include the following: (a) surface water and ecosystem protection; (b) spill control 
and management; (c) site drainage and soil erosion protection; (d) health and safety; 
(e) temporary traffic management, and (f) all site-specific mitigation measures listed 
in the project EMP. The site EMPs will be submitted to the environmental officer of 
each IA for approval, with support of the local EEBs. Contractors committed by end-
borrowers of financial intermediary loan will also be required to comply with the ESMS.  

 
D. Construction Phase 
 
221. Key environmental risks anticipated due to construction include: (i) increased soil erosion, 
in particular during afforestation, sewage and water supply pipeline laying along the rivers, as well 
as the construction of WWTPs, WSPs, SWTSs, water quality monitoring stations, and river 
embankments; (ii) damage to aquatic habitats in the river channels due to the dredging and 
embankment works; (iii) temporary noise disturbance to nearby villages; (iv) air pollution (mainly 
fugitive dust); (v) inappropriate or uncontrolled solid waste disposal, both construction waste and 
domestic waste from workers; (vi) inappropriate or uncontrolled construction and domestic 
wastewater discharge from construction sites, and (vii) occupational and community health and 
safety.  
 
1. Soil erosion and earthwork balance 
 
222. Soil erosion mainly occurs during the construction phase. Temporary construction sites, 
earth borrow pits, spoil sites and other areas are most vulnerable to erosion where surface soil 
will be disturbed, especially during rainy seasons. Soil erosion may be caused by unprotected 
stockpiles of soil and spoil, exposed surfaces from afforestation, river embankment and revetment 
construction, land preparation for WWTPs, solid waste transfer stations, solid waste treatment 
center, water supply plants, water quality monitoring stations and sewage and water supply 
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pipeline laying, as well as storm runoff. Erosion could also occur after completion of construction, 
where site restoration is inadequate. Soil contamination could result from the inappropriate 
transfer, storage, and/or disposal of dredged sediment, chemicals, (e.g., gasoline, diesel, 
acetylene, and lubricant), and solid wastes.  
 
223. Earthworks. Estimated earthworks (cut and fill volumes) in each project county/district 
are shown in Table V-2. The focus for the environmental impact assessment for earthworks is: (i) 
the safe excavation and movement of earth during works, and (ii) safe disposal of surplus spoil. 
The project works will need 537,000 m3 borrow earth and generate approximately 301,500 m3 
surplus earth. The surplus earth will be reused to the extent possible for other prefecture 
construction activities depending on the guidance and approval of the local Urban Administration 
Bureau. For surplus soils that cannot be reused, they will be transported to designated disposal 
sites. The disposal sites will be shallow excavated areas located near to the source of the civil 
works, to avoid hazards (e.g., spillage), time, and cost associated with transportation over long 
distances. The specific locations of the disposal sites and borrow sites will only be confirmed 
during the preparation of detailed engineering designs. Site selection criteria and procedures for 
transportation to, filling of, and rehabilitation of, the disposal sites, are described below. 
 

Table  V-2: Earth Balance for Each Project District/County (10,000 m3) 
District/ County Excavation earth Borrow earth Filling earth Surplus earth 

Shicheng County 17.69 1.47 14.6 4.56 

Chongyi County 2.55 0 2.55 0 

Shangyou County 3.74 3.43 7.17 0 

Yudu County 31.85 0.66 30.77 1.74 

Dayu County 6.47 0.83 5.24 2.06 

Ningdu County 10.92 0.34 10.46 0.8 

Huichang County 0.10 20.75 20.85 0 

Xingguo County 42.92 26.22 49.21 19.93 

Nankang District 18.93 0 17.87 1.06 

Total 135.17 53.7 158.72 30.15 

Source: FSR institute 

 

224. Measures for soil erosion control. The following mitigation measures for soil erosion will 
be adopted: 
 

i) Maintain slope stability at cut faces by implementing erosion protection measures such as 
terraces and silt barriers. 

ii) Stabilize all cut slopes, embankments, and other erosion-prone working areas while 
constructions are going on. 

iii) Stabilize all earthwork disturbance areas within 15 days after earthworks have ceased at 
the sites. 

iv) Minimize active open excavation areas during trenching activities and use appropriate 
compaction techniques for pipe trenches construction.  

v) Plan and implement construction in staged sections (≤500 m) for river embankment and 

revetment, with one section completed and stabilized before beginning the next. 



114 

 

 

vi) Rehabilitate all sediment and spoil disposal sites, embankments, and revetments, after 
completion. Properly slope or re-vegetate disturbed surfaces e.g., pipeline trenches and 
cut banks. Use only native species for embankment works and landscaping. 

vii) Provide temporary detention ponds for containment to control silt runoff. 
viii) Prevent runoff entering construction sites and divert runoff from sites to existing drainage 

or open ground for watering the vegetation by constructing intercepting ditches and drains. 
ix) Strip and stockpile topsoil, and cover (by geotechnical cloth) or seed temporary soil 

stockpiles. 
x) Waste construction material such as residual concrete, asphalt, etc., will be properly 

handled for reuse or disposal. 
xi) Limit construction and material handling during rainy seasons (April to September) and 

the periods of high winds, especially for river embankment works. 
xii) Appropriately set up temporary construction camps and storage areas to minimize the land 

area required and impact on soil erosion. 
 
225. Measures for the use of and rehabilitation of disposal sites. To ensure that the 
disposal sites for surplus spoil are prepared, used, and rehabilitated safely and with minimal risk 
to the nearby river, contractors will do the following:  
 

i) Located as close as possible to the work sites (<10 km) to minimize transport costs, 
vehicle emissions, and risks associated with more distant transport of spoil, e.g., vehicle 
accidents, dislodging of spoil onto roads, and inadvertent transfer of invasive species or 
disease vectors. 

ii) Located at least 500 m away from the surface water bodies (riverbanks, side creeks, or 
wetlands) to avoid impacts to riverbanks or siltation after rainfall.  

iii) Avoidance of any scenic reserves, protected areas, wetlands, waterways, flood retention 
areas, farmlands, or other sensitive receptors. 

iv) Compliance with land zoning for appropriate land use. 
v) Compliance with approvals issued by the EEB, and subject to endorsement prior to any 

disposal of project surplus spoil.  
vi) Prevent runoff entering the disposal sites and divert runoff from disposal sites to existing 

drainage or open ground by constructing intercepting ditches and drains.  
vii) Install protective fence at the boundary of disposal sites and a clear warning sign to 

prevent public entry. 
viii) The spoil disposal will be conducted strictly following the instruction of specially assigned 

person at the disposal sites. Random disposal of spoil within the disposal sites is forbidden. 
ix) Conduct visual site inspections routinely to ensure the disposal sites are in good condition 

without water ponding and unprotected stockpiles of soil.  
x) Chemical and hazardous substances are not allowed in the disposal sites. 
xi) Where needed, fiber rolls will be implemented as temporary erosion control measures to 

reduce soil transport off-site, especially in rainy days.   
xii) The disposal sites will be divided into several areas. Restoration must be undertaken 

progressively following completion of disposal in each area.  
xiii) Use only native species for vegetation rehabilitation. 

 
226. Measures for the use of borrow sites. All borrow earth required will be sourced only 
from existing and certified borrow yards. Prior to using these sites, the PMO, IAs and contractors 
will confirm again with relevant local agencies the sites contain sufficient capacity to provide the 
project needs. No new borrow sites will be established for the project. In the event that new 



115 

 

 

disposal or borrow sites need to be established for the project, this will be subject to domestic 
environmental assessments and approvals. ADB will be notified in such case to ensure the new 
sites and procedures for use comply with the measures in this EMP. 
 
227. Measures for soil contamination. To reduce the risk of soil contamination from 
construction machinery, contractors will do the following:  
 

i) Store petroleum products, hazardous materials and wastes on impermeable surfaces in 
secured and covered areas, and over 500 m away from waterways.  

ii) Remove all construction wastes from the site to approved waste disposal sites.  
iii) Establish emergency preparedness and response actions for spills.  
iv) Provide spill cleanup measures and equipment at each construction site.  
v) Train contractors and crews in emergency spill response procedures. 

 
228. Inspection and monitoring. Internal inspection and monitoring will be conducted by 
contractors and CSCs while compliance inspection and monitoring shall be conducted by the EMA 
or a licensed institute.  
 
2. Wastewater 
 
229. Wastewater generated during construction consists of construction wastewater and 
domestic wastewater.   
 
230. Construction wastewater. Construction wastewater will be produced from the 
maintenance and cleaning of mechanical equipment and vehicles, mixing, and curing concrete, 
close water test, muddy water from river dredging, and stormwater runoff and lost water and soil 
during the construction period which is discharged as pollutants. During construction there will be 
about 100 construction sites over 5 years. Each site will generate an estimated 2 m3/d of 
construction wastewater, with suspended solids (SS) (about 400 mg/L) and petroleum (50-80 
mg/L; assuming occasional leakage from machinery) (based on data in the DEIA). If discharged 
in an improper manner, this has the potential to impact the existing water bodies. Construction 
wastewater will not be discharged onto the surrounding soil or into the river. Treated wastewater 
will be reused for dust control.  
 
231. Domestic wastewater from construction workers. The average work forces are 
estimated to be 500 workers in the project area (although the project scale is small, but the 
construction sites are numerous and scattered). Daily domestic wastewater discharge production 
is estimated as 60 m3 per worker per day. The pollutant concentrations of CODcr, BOD5, NH3-N, 
TP, and SS in the domestic wastewater from the construction workers are assumed to be 350 
mg/L, 200 mg/L, 35 mg/L, 4 mg/L, and 300 mg/L, respectively.  
 
232. Based on the domestic EIA report, during the construction period, the estimated amount 
of construction and domestic wastewater generated from the project is summarized in Table V-3. 
 
 

Table  V-3: Estimated Wastewater Generated during Construction 
No. Item Total 
1 Construction wastewater generated (m3/d) 2 
2 Pollutant generation from construction wastewater (SS kg/d) 0.8 
3 Pollutant generation from construction wastewater (petroleum kg/d) 0.1-0.16 
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No. Item Total 
4 Domestic wastewater (m3/d) 60 
5 Pollutant generation from domestic wastewater (CODcr, kg/d) 21 
6 Pollutant generation from domestic wastewater (BOD5, kg/d) 12 
7 Pollutant generation from domestic wastewater (NH3-N, kg/d) 2.1 
8 Pollutant generation from domestic wastewater (TP, kg/d) 0.24 
9 Pollutant generation from domestic wastewater (SS, kg/d) 18 

 

233. Mitigation measures. To prevent the pollution of water resources from the wastewater 
discharge, the following mitigation measures will be implemented during construction: 
 

i) Sedimentation tanks will be held on site and, after settling out of solids, the upper clear 
liquid will be recycled for concrete mixing and spraying the construction site for dust 
control, and the waste residue in the tank will be cleared and transported to the 
construction spoil disposal sites.  

ii) Oil traps are provided for service areas and parking areas, and oil-water separators are 
installed before the sedimentation tank for oil-containing wastewater. The separated oil 
and silts will be collected, transported, and treated by certificated companies. The treated 
water will be discharged to municipal sewer systems. 

iii) As most workers are local villagers and living in surrounding villages, no construction 
camps will be set onsite. Domestic wastewater generated during construction will be 
disposed in three ways: (i) for project sites within villages, domestic wastewater will be 
treated by the septic tanks in the villages; (ii) for project sites accessible to municipal 
sewerage systems, domestic wastewater will be discharged into the nearest sewerage 
system; (iii) for project sites neither close to villages nor sewerage systems, temporary 
septic tanks will be constructed for the centralized treatment of domestic wastewater. 
Therefore, the domestic wastewater generated by construction workers will not cause any 
new water pollution. 

iv) All sites for washing of construction equipment will be equipped with water collection 
basins and sediment traps. 

v) Worker camps will be installed with sufficient toilets which will be provided for the workers 
and will be cleaned and discharged to municipal sewerage systems on a regular basis. 

vi) All necessary measures will be undertaken to prevent construction materials and wastes 
from entering drains and water bodies. 

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

viii) Fuel storage, machinery maintenance workshop and vehicle cleaning areas must be 
located at least 500 m away from the surface waterbody.  

ix) Storage facilities for fuels, oil, and other hazardous materials will be within secured areas 
on impermeable surfaces and provided with sorbent mats and cleanup installations. 

x) Contractors’ fuel suppliers must be properly licensed, who shall follow proper protocol for 
transferring fuel and the PRC standard of JT618-2004 (Transportation, Loading and 
Unloading of Dangerous or Harmful Goods. revised). 

xi) Water quality will be monitored by local environmental monitoring agencies during 
construction as per the EMP. 

 
234. After site treatment, construction wastewater will comply with the Integrated Wastewater 
Discharge Standard (GB8978-1996). This standard provides the limits to restrain pollutant 
concentrations and the total allowed wastewater discharge from industries and construction sites. 
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The indicative pollution parameters are total SS and oil/petrochemical residues. These will be 
monitored as part of the EMP (Appendix 1). 
 
3. Solid waste 
 
235. Solid waste generated in construction phase will include both construction and domestic 
wastes. Construction wastes mainly include construction spoil generated during excavation and 
site formation. Domestic wastes are generated by onsite construction workers.  
 
236. Construction waste. Construction wastes could have adverse impacts on the 
surroundings if not properly managed. Over the five years of construction, an estimated 301,500 
m3 of spoil will be generated. The spoil cannot be reused as filling earth and will be collected on 
site for disposal in a way that will not damage nearby farmlands or the immediate environment. 
Construction wastes will be regularly transported off-site by the contractor for disposal at disposal 
sites approved by the local land resource bureaus in compliance with the PRC Law on Prevention 
and Control of Environmental Pollution by Solid Waste (issued on 29 December 2004). The waste 
disposal shall also comply with the scrap material and demolition waste disposal standards 
promulgated by the Ministry of Housing and Urban-Rural Construction.  
 
237. Domestic solid waste from construction workers. The average work forces are 
estimated at 500 workers in total (the DEIA). Daily domestic solid wastes production is estimated 
as 0.5 kg per worker per day (250 kg/d in total). All workers are local residents in nearby villages, 
all workers will live in their own homes or rented houses. The construction contractors will provide 
sufficient garbage bins onsite at proper locations and ensure they are protected from birds and 
vermin and emptied regularly. The domestic solid waste generated by construction workers will 
be collected and disposed through the existing municipal solid waste collection systems in the 
district/county. Assuming the average construction days in a year is 270, the estimated domestic 
wastes generated by the project is 67.5 tons in about 5 years construction.  
 
238. Inappropriate waste storage and disposal could affect soil, groundwater, and surface water 
resources, and hence, public health and sanitation. The following solid waste management 
measures and construction good practices will be implemented. 
 

i) Wastes will be reused or recycled to the extent possible. 
ii) Construction wastes that are not re-cyclable will be collected on site and not be disposed 

of in a way that will damage nearby farmlands or the immediate environment. 
iii) Littering by workers will be prohibited. 
iv) Excavated soil will be backfilled onsite to the extent possible. Excess spoil that cannot be 

used on-site will be transported to an approved spoil disposal site. 
v) Existing domestic waste containers will be used for domestic waste collection at work 

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

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

vii) There will be no final waste disposal on site. Waste incineration at or near the site is strictly 
prohibited. 
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viii) Contractors will be held responsible for proper removal and disposal of any significant 
residual materials, wastes, spoil that remain on the site after construction. 

 
4. Impacts from dredging 
 
239. Dredging works will be carried out under Component 4A for a length of approximately 
39.81 km, including: (i) subproject 4A-2 to dredge 8.5 km in Pingshan River, 3 km in Xiajing River, 
and 3 km in Gaotian River, all of which flow into Qin River, a primary tributary of Mei River, in 
Shicheng County; (ii) subproject 4A-3 to dredge 10 km in Qingtang River, a primary tributary of 
Mei River, in Ningdu County;  and (iii) subproject 4A-5 to dredge 8.78 km in Huishui River Gaoxing 
Section, 2.53 km in Longshan River, and 4 km in Longping River, all of which flow into Huishui 
River, a tributary of Ping River, in Xingguo County. All dredging works will be restricted to small, 
polluted channels, and will not involve mainstream rivers and large natural secondary tributaries.  
 
240. Impacts of dredging work on water quality. Dredging activities may cause negative 
impacts on water quality due to elevated levels of silt and turbidity, the release of pollutants from 
contaminated sediment, and/or fuel or oil spillage from poorly maintained dredging machinery 
while situated within or along the river. If the dredged sediments contain heavy metals and 
pesticides, they will be treated as hazardous waste and disposed of accordingly. If the sediments 
are rich in nutrients and metals, the resuspension of sediments may release nutrients, organic 
matters, and/or toxic chemicals into the water column. The analysis of riverbed sediments at the 
dredging sites confirmed that the sediments are free of contamination from pesticides and heavy 
metals. The risk of fuel or oil spillage will be minimized by management measures as follows.  
 
241. Impacts of dredging on river hydrology. The dredging depth is about 0.4 m and is not 
expected to change the riverbed gradient and hydraulic regime significantly due to the small scale 
of dredging works. Overall, the potential impacts of dredging to the hydraulic characteristics of 
the river are expected to be minor.  
 
242. Impacts of dredging on aquatic habitat. Dredging will impact the aquatic biodiversity 
within the dredging areas and potentially also downstream if sediment plumes are not managed. 
Potential dredging impacts on the aquatic habitat may include (i) the removal of benthic organisms 
and plankton with dredged material, (ii) release of contaminated sediments that might affect the 
health of flora and fauna, (iii) loss of plankton within and/or downstream of dredge sections due 
to high turbidity, which reduces sunlight penetration and affects photosynthesis, (iv) clogging of 
gills of fish and crustaceans from elevated silt levels, and (v) loss of fish spawning habitats.  
 
243. According to the ecological baseline investigation in Section IV.B, Channa maculate, a 
Jiangxi provincial key protection fish, lives in Qin River. Cyprinus carpio, a vulnerable species in 
IUCN Red list, and Hypophthalmichthys molitrix, a near threatened species in IUCN Red list, were 
identified in Ping River, Qingtang River, and Qin River. Cyprinus carpio and Hypophthalmichthys 
molitrix are widely distributed in China and are not national or provincial protection fishes. All 
dredging works will only be conducted in dry seasons (October to March) and avoid fish spawning 
seasons.  
 
244. For Cyprinus carpio, no individuals were recorded during the field survey. The records of 
this fish within the five project involved rivers are from county aquaculture plans, investigation 
reports, and wetland master plans developed between 2012 to 2018 in Ganzhou. Cyprinus carpio 
is widely distributed in China and in Ganzhou. These rivers continue to support suitable spawning 
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habitat for Cyprinus carpio, however all the river sections for dredging are polluted and have been 
subject to bankside modification. In addition, the river sections subject to dredging account for a 
small fraction of overall river system. Overall, the conservation importance of the project rivers for 
this species was assessed to be low by the domestic ecological survey team. 
 
245. For Hypophthalmichthys molitrix, no individuals were recorded during the field survey. The 
records of this fish within four of the five project involved rivers are from county aquaculture plans, 
investigation reports, and wetland master plans developed between 2012 to 2018 in Ganzhou. 
Hypophthalmichthys molitrix is widely distributed in China and in Ganzhou. The spawning and 
feeding habitats for the Hypophthalmichthys molitrix are widely scattered in the rivers. The river 
sections for dredging are polluted and have been subject to bankside modification. Overall, the 
conservation importance of the project rivers for Hypophthalmichthys molitrix was assessed to be 
low by the domestic ecological survey team.  
 
246. Overall, these impacts are assessed to be low, as the dredging-caused disturbance will 
be localized and temporary, and in general, benthic organisms and plankton are ubiquitous and 
generally recolonize rapidly when disturbance ceases. Project monitoring of these organisms is 
assessed not to be required. Furthermore, Fishes are mobile and would exhibit avoidance 
behavior, unless turbidity increase is massive and sudden, which is unlikely with the 
implementation of mitigation measures as follows. 
 
247. Impacts of dredging on air quality. During the dredging construction, there is likely to 
be odor from the dredged sediment, which may disperse at least 50 m. The nearest residents 
around the dredging construction of the project are about 80 m away.  
 
248. The risks of dredging to river hydrology, water quality, ecology, and air quality will be 
minimized and/or mitigated by the following measures.  
 

i) Planning. The design institutes will prepare a detailed dredging plan. 
ii) Prior to river works, the contractor, CSC, PMO Environment Officer, and County EEB, 

will collectively re-confirm the planned construction schedule and site EMP actions.  
iii) The technical requirements and mitigation measures for dredging will be included in 

the bidding documents and construction contracts. The contractor will be required to 
develop a sound environmental management plan, including plans and procedures on 
dredging machinery maintenance, dewatering site management of dredged materials, 
internal monitoring, emergency preparedness, and response mechanism. 

iv) Dredging will only be conducted in the dry season (between October and March) when 
the water depth and flow are the lowest over the year. No dredging will occur from April 
to September, the wet season and time of fish spawning.  

v) Restricted extent of dredging at a time. Dredging will be carried out section-by-section 
of the river and the length of the channel dredged at a time will be limited to be less 
than 300 m to minimize the disturbance and reduce the risk of large volumes of silt 
being disturbed downstream. 

vi) At each dredge site, coffer dams and temporary diversion channels will be used where 
appropriate along the river to maintain continued water flow while works is conducted. 
The temporary silt traps and fences will be placed at the downstream end of each river 
section being dredged, and along the nearby channel banks, to further reduce the risk 
of dispersion of suspended solids to downstream area. 

vii) Proper disposal of dredged sediments. The final method of disposal of the dredged 
sediments shall be based on the results of sediment testing. If the dredged materials 
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are not contaminated, they could be reused for the establishment of nearby green belts 
and embankments as backfill.  

viii) Minimize risks from dredged sediment storage:  
 Earth berms or drainage channels will be constructed around the perimeter of the 

dredge sediment storage and disposal sites to prevent washing away from rainfall. 
If necessary, flocculants will be applied to the sediment to speed up the dewatering 
process. This will reduce the sediment volume by up to 70%.  

 On-site storage will be limited to de-watering.  
 Once de-watered, sediment will be transported in sealed containers to reuse or 

disposal sites to minimize odor and leakage onto roads. 
ix) Minimize risk of fuel or oil spillage through measures that: 

 Fuel storage, machinery maintenance workshop and vehicle cleaning areas must 
be stationed at least 500 m away from the waterbody.  

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

 All sites for washing of construction equipment will be equipped with water 
collection basins and sediment traps. 

 Contractors’ fuel suppliers must be properly licensed. They shall follow proper 
protocol for transferring fuel and the PRC standard of JT3145-91 (Transportation, 
Loading and Unloading of Dangerous or Harmful Goods. revised). 

x) Minimize odors released from dredging through:  
 timely community consultations to ensure awareness of the issue prior to dredging;  
 rapid on-site treatment of dredge spoil to minimize the exposure time of nearby 

communities; and 
 minimizing the release of odors by dredging in short sections (≤500 m) at any one 

time. Impacts will also be temporary as odors are dispersed. Except for any 
sediment to be used for construction purposes, the de-watered sediment will be 
transported off-site, in sealed containers to prevent leakage and minimize odor. 

 
5. Noise 
 
249. Construction will involve excavators, bulldozers, cutting-machine, road breaker, loaders, 
and other heavy machinery. The major sources of noise are movement of construction vehicles, 
haulage of construction materials to the construction sites and the noise generating activities at 
the construction sites. Foundation works, concrete mixing and material movements are the 
primary noise generating activities and will be uniformly distributed over the entire construction 
period. The noise will be temporary and localized. Estimated construction noise values (at 5 m 
distance from the machinery and vehicles) are shown in Table V-4. 
 

Table  V-4: Testing Values of Construction Machinery Noise 

No. Machine Type Maximum Sound Level Lmax (B) 

1 Excavator 85-95 

2 Concrete mixer 86 

3 Bulldozer (100 horsepower) 78-96 

4 Scraper 85-95 

5 Heavy truck 88-93 (speed up), 84-89 (steady speed) 

6 Medium-duty truck 85-91 (speed up), 79-85(steady speed) 
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No. Machine Type Maximum Sound Level Lmax (B) 

7 Drilling machine 96 

8 Wheel loader 85-92 

9 Vibrating roller 86 

10 Two-wheeled two-vibrating roller 81 

11 Generating set 88-92 

 
250. Estimating noise levels. Each construction machine can be treated as one point noise 
source. The point source noise attenuation formula and noise superimposed formula were used 
in the noise impact assessment to predict the major construction machinery noise impacts during 
construction.  
 
Point source noise attenuation formula: 
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Where,  
 

L1,L2 - the noise value at points of r1.r2 (dB(A)); 
r1,r2 - the distances of the points to the noise source(m); 
△L- Houses, trees and other shield contributions to noise attenuation value (dB(A)); 

Leqs -The equivalent sound level value at the prediction point (dB(A)); 
Leqi - Equivalent sound level of the i-th point source on the prediction point (dB(A)). 

 
251. Predicted noise levels. Without consideration of the construction fence contribution to 
machinery noise attenuation (i.e., the △L=0), machinery attenuation only rely on spatial distance 
and natural attenuation. Noise levels at different distances were derived after calculating the 
impact scope of equipment noise during construction, as defined in Table V-5. The PRC Standard 
of Noise Limits for Construction Sites (GB12523-2011, revised) of 70 dB (A) during daytime and 
55 dB (A) during nighttime were used in the noise impact assessment.  
 

Table  V-5: Noise Values of Construction Machineries at Different Distances [dB(A)] 

Machinery Name 
Distance to Machinery 

15m 20m 40m 60m 80m 100m 130m 150m 200m 300m 

Excavator 75.5 73.0 66.9 63.4 60.9 59.0 56.7 55.5 53.0 49.4 

Road breaker 80.5 78.0 71.9 68.4 65.9 64.0 61.7 60.5 58.0 54.4 

Cutting machine 80.5 78.0 71.9 68.4 65.9 64.0 61.7 60.5 58.0 54.4 

Loader 70.5 68.0 61.9 58.4 55.9 54.0 51.7 50.5 48.0 44.4 

Bulldozer 80.5 78.0 71.9 68.4 65.9 64.0 61.7 60.5 58.0 54.4 

Dump truck 75.5 73.0 66.9 63.4 60.9 59.0 56.7 55.5 53.0 49.4 
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Machinery Name 
Distance to Machinery 

15m 20m 40m 60m 80m 100m 130m 150m 200m 300m 

Whirling driller 65.5 63.0 56.9 53.4 50.9 49.0 46.7 45.5 43.0 39.4 

Compactor 70.5 68.0 61.9 58.4 55.9 54.0 51.7 50.5 48.0 44.4 

Submerged pump 75.5 73.0 66.9 63.4 60.9 59.0 56.7 55.5 53.0 49.4 

Applicable Standard 
(GB12523－2011, 

revised) 

70 (daytime) 

55 (nighttime) 

 
252. Table V-5 shows that if construction machinery is used singly, the impact distance is 15-
60 m away from the source during daytime and 60-300 m at night. Within these distances, noise 
levels will exceed the threshold applied to this project under the PRC standard (GB12523-2011). 
During construction, it is often the case that a number of machines will be in use simultaneously 
and the noise impact scope will be consequently larger. To be conservative: (i) noise emissions 
from different types of construction activity were not differentiated; and (ii) any works within 60 m 
of sensitive receptors were assumed to generate noise levels exceeding the threshold and thus 
would require the implementation of mitigation measures as listed below. 
 
253. By comparing the locations of sensitive receptors (Section V.A) with the distance, it was 
estimated that about 3,417 households (10,250 people) are situated within 60 m of planned works. 
This large number is mainly for the subprojects which involve the installation of sewage pipelines, 
water supply pipelines, and roadside greening. Sewage pipes and water supply pipes will be 
installed alongside existing roads which are close to residential areas in towns or townships. In 
Chongyi County, trees will be planted along 30 km of country roads, where many villages and 
residential houses are distributed along. Extended exposure to such noise levels could cause 
physical hearing injury to residents and workers, in addition to general stress and disturbance. 
 
254. Mitigation measures. Contractors will be required to regulate their construction activities 
and implement the following mitigation measures to ensure the compliance with the relevant 
provisions of the PRC Environmental Noise Pollution Prevention Ordinance and protect sensitive 
receptors: 
 

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

ii) Avoid concurrent high-noise activities when undertaking construction planning and 
schedule high noise activities to be conducted during the day rather than evening hours. 
Similarly, construction sites shall be planned to avoid multiple high noise activities or 
equipment operations to occur at the same location. 

iii) Select low-noise equipment as much as possible. Equipment and machinery will be 
equipped with mufflers and will be properly maintained to minimize noise. 

iv) Provide noise PPE to workers to meet the requirements in Occupational Exposure Limits 
for Hazardous Agents in Work Place Part 2, Physical Agents (GBZ 2.2-2007) and EHS 
Guidelines. 
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v) Maintain equipment and machinery in good working condition; undertake regular 
equipment maintenance, ensure compliance with PRC standards of GB 12523-2011. The 
transportation vehicles shall comply with GB 16170-1996 and GB 1495-2002.  

vi) Transportation routes and delivery schedules will be planned to avoid densely populated 
and sensitive areas and high traffic times. Vehicles transporting construction materials or 
waste will slow down with speed less than 40 km/h and not use their horn when passing 
through or nearby sensitive locations, such as residential communities, schools, and 
hospitals. No honking is permitted during nighttime. 

vii) Monitor noise at sensitive areas at regular intervals (EMP monitoring plan in Appendix 1). 
If noise standards are exceeded, equipment and construction conditions shall be checked, 
and mitigation measures shall be implemented to rectify the situation. 

viii) Install temporary and movable anti-noise barriers to protect residential houses near the 
construction sites, as necessary.  

ix) Conduct regular interviews with residents/villagers adjacent to construction sites to identify 
noise disturbance. Community feedback will be used to adjust work hours of noisy 
machinery. 

x) For households within 60 m of the works (about 3,417), particular attention will be 
provided. This will include: (a) follow-up consultations with these households prior to the 
start of any works, to specify the exact planned dates and schedule of works, nature of 
works, equipment to be used, safety measures, and public access during construction; (b) 
installation of noise barriers to reduce as much of the emissions as possible, and/or 
installation of additional layers on the windows of the affected homes as necessary, based 
on the assessment of the most technically effective method and feedback from the 
community consultations; (c) agreement on the duration of daily works. 

 
255. Based on effective implementation of these measures, the net impact of noise disturbance 
is expected to be manageable, due to: (i) the extent of noise disturbance to individual communities 
will be shorter than the total construction time for the project, as the scope of works within 
individual sites is relatively small compared to the total cumulative works; (ii) stone material for 
river embankment improvement is commercially available, and there will be no on-site stone 
crushing; and (iii) no nighttime construction. Overall, noise management will require close 
attention during the project implementation. 
 
6. Air quality  
 
256. Anticipated sources of air pollution from construction activities include: (i) dust generated 
from earth excavation, filling, loading, hauling, unloading; (ii) dust generated from disturbed and 
uncovered construction areas, especially in windy days; (iii) dust generated by the movement of 
vehicles and heavy machinery on unpaved access and haul roads; (iv) dust from aggregate 
preparation and concrete-mixing; (v) vehicle emission from construction vehicles and heavy diesel 
machineries and equipment (gaseous CO, CH and NO2); (vi) asphalt flue gas during road 
pavement; (vii) exhaust gas from pipe welding (non-methane hydrocarbon), and (viii) odor from 
sediment during river dredging. The dust and gaseous air emissions could affect nearby sensitive 
receptors.  
 
257. A particular emission from road hardening is asphalt flue gas. During the asphalt heating 
and mixing process, the fuel burning will produce smoke, and the asphalt will produce flue gases 
emissions. Currently, modern asphalt mixing equipment used in the PRC releases typical 
emission concentrations of asphalt flue gases of about 30 mg/m3, which complies with asphalt 
flue gas discharge requirements of 80-150 mg/m3 of Integrated Emission Standards of Air 



124 

 

 

Pollutants (GB16297-1996). It also complies with the Ambient Air Quality Standards (GB3095-
1996), which limits the concentration of benzopyrene at 0.01 µg/m3 (at 100 m downwind from the 
asphalt mixing station).  
 
258. The quantity of dust generated by the construction activities depends on the force of the 
wind, the humidity of the material, the level of construction and the state of site. It is estimated 
that under the general condition (with an average wind speed of 2.4 m/s) in the area of 150 m 
downwind from the construction, the dust becomes less apparent and disturbing. For dust 
generated when transporting earth and other construction powdery materials, the impact exceeds 
60 m on both sides of the transport route. However, dust concentration decreases rapidly as the 
distance increases, so there are basically no significant impacts beyond 200m downwind. Odor 
from river sediment is from the fugitive emission of hydrogen sulfide and ammonia, etc. during 
river dredging. It is estimated that under general condition, in the area of 50 m downwind from the 
river sections to be dredged and the sites for temporary sediment storage, the odor is less 
apparent.  
 
259. Based on the locations of sensitive receptors (Section V.A), about 6,828 households with 
21,484 persons are located within 150 m of the construction sites and may be subject to dust-
related and odor-related disturbance.  
 
260. Mitigation measures. The following measures will be taken to control fugitive dust from 
the construction site:  
 

i) Spray water on construction sites and earth/material handling routes where fugitive dust 
is being generated; 

ii) Locate asphalt mixers as far away as possible (at least 500 m downwind) from the nearest 
residential areas and other sensitive receptors; 

iii) Pay particular attention to dust suppression near sensitive receptors such as schools, 
hospitals and residential areas; 

iv) Limit transport vehicles to low speeds in construction sites; 
v) Store petroleum or other harmful materials in appropriate places with covers to minimize 

fugitive dust and emission; 
vi) Cover materials during truck transportation, in particular, the fine material, to avoid spillage 

or dust generation;  
vii) Maintain, water and sweep construction site roads on a needed basis;  
viii) Ensure that emissions from vehicles and construction machineries are in compliance with 

the PRC standards of GB18352-2005, GB17691-2005, GB11340-2005, GB2847-2005, 
and GB18285-2005; 

ix) Undertake regular air quality monitoring around the construction site in accordance with 
the monitoring plan; 

x) Regularly consult the nearby residents to identify concerns and implement additional dust 
control measures, as necessary. 
 

261. With the above mitigation measures, the impact of construction on air quality is anticipated 
to be acceptable. 
 
7. Ecological resources 
 
262. Impacts on vegetation and flora. The total area of vegetation to be cleared by the project 
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will be about 1,164.72 mu. The vegetation clearing in project area will mainly result from: (i) 
construction of water quality monitoring stations; (ii) construction of WWTPs; (iii) construction of 
WSPs; (iv) laying of sewage and water supply pipelines; (v) construction of solid waste transfer 
stations and the Chongyi domestic solid waste treatment center; (vi) construction of river 
embankments and associated sidewalks; and (vii) road hardening. The vegetation to be removed 
during works comprises secondary growth of trees and shrubs and other common species. The 
trees will be removed and transplanted to nearby similar habitats. No critical habitat or any flora 
species listed by national law or IUCN Red List will be removed or cleared. The impacts to 
vegetation are assessed to be low. 
 
263. A total of 403 ancient trees with 18 species are identified in seven project counties (Section 
IV.B). Among these ancient trees, numbers of Camphor, Schima superba, Liquidambar 
taiwaniana, Pinus massoniana, Camellia japonica and Celtis sinensis are located within the 
project sites of subproject 4B-2: Water and soil conservation in Nankang District, subproject 4C-
1: Afforestation and forest protection in Nankang District, subproject 3A-1: Water environment 
improvement in Nankang District, subproject 2C-3: Eco-tourism promotion pilot project in Dayu 
County, subproject 4A-5: River rehabilitation in Xingguo County (Huishui River), and subproject 
4B-1: Wetland protection in Xiangjiang River Basin in Huichang County. A distribution map of 
ancient trees within project area is shown in Appendix 6.   
 
264. Project activities may damage the ancient trees by hurting the root systems. Mitigation 
measures to protect the ancient trees include: (i) the work site layout will be designed to avoid 
project activities near the ancient trees; (ii) signs and fencing around the trees will be adopted to 
protect the soil from compaction by project activities; (iii) mechanical equipment, construction 
materials and construction waste will be located at least 20 m away from the ancient trees; (iv) 
for works very close to ancient trees, any soil excavation activities will be carefully planned and 
implemented to protect the root systems. With the mitigation measures be well implemented, the 
impacts on ancient trees are assessed to be low.  
 
265. Impacts on fauna. Risks to fauna during construction include: (i) pollution of aquatic 
habitats (rivers, streams) from construction wastewater (oils, fuels) and/or domestic wastewater 
from workers, which may impact fish as well as amphibians and aquatic invertebrates; (ii) noise 
and visual disturbance to birds, mammals, reptiles, and/or amphibians; ; (iii) disturbance of river 
sediment resulting from river dredging and embankment construction, which may impact fish as 
well as benthic invertebrates; and (iv) disturbance to benthic organisms, plankton and fishes due 
to the construction of solid waste interception facilities at river confluences along Xiang River. 
Mitigation measures have been developed to avoid and reduce the risks of water pollution 
(Sections V.D) and risks from river dredging (Section V.D). Noise and visual disturbance will be 
temporary.  
 
266. Five species of Jiangxi provincial key protected fishes are documented living in project 
involved rivers, including Leiocassis longirostris in Shangyou River, Rhinogobius giurinus in Xiang 
River, Channa asiatica in Shangyou and Xiang River, Channa maculate in Xiang and Qin River, 
and Anguilla japonica in Shangyou River. Among them, Anguilla japonica is regarded as an 
endangered species in IUCN Red list.  In addition, Cyprinus carpio (vulnerable species) and 
Hypophthalmichthys molitrix (near threatened species) as listed in the IUCN Red List are 
widespread in project areas. River dredging, embankment construction, and solid waste 
interception installation activities may pose impacts to the fishes.  
 
267. For Anguilla japonica, no individuals were recorded during the field survey. According to 
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the Application Documents of National Aquatic Germplasm Resource Protection Zone for the 
Specific Fishes in Shangyou River (2012) and the Chongyi County Aquaculture Water Area and 
Intertidal Zone Development Plan (2018-2030), Anguilla japonica was distributed in one of the 
five project involved rivers. No dredging works will be conducted within the documented river 
areas with Anguilla japonica. 29 The river sections to have embankment constructed do not involve 
the spawning habitats for Anguilla japonica. Anguilla japonica is a type of long-distance migratory 
fish. The project does not involve construction of river weirs and avoidance of works during 
migration season will have limited impacts on Anguilla japonica. Overall, the conservation 
importance of the project rivers for Anguilla japonica was assessed to be low by the domestic 
ecological survey team.  
 
268. The dredging impact assessment on Cyprinus carpio and Hypophthalmichthys molitrix is 
detailed in Section V.D.4.  
 
269. According to the ecological baseline investigation in Section IV.B, three kinds of provincial 
key protection fishes (Rhinogobius giurinus, Channa asiatica, Channa maculate, and IUCN Red 
List vulnerable species (Cyprinus carpio) were identified in Xiang River. The Master Plan of 
Jiangxi Huichang Xiang River National Wetland Park (2016-2020) indicates that Channa asiatica 
and Channa maculate were distributed within the wetland park, but are rare in river sections where 
solid waste interception installations will be carried out. Rhinogobius giurinus and Cyprinus carpio 
have not been documented to occur in the wetland park. No individuals of the four species of 
fishes were recorded during the field survey. The solid waste interception installation only 
occupies small areas and will not impact the habitats for these fishes. In addition, benthic 
organisms and planktons lost during the construction of solid waste interception installations are 
ubiquitous and will generally recolonize rapidly when disturbance ceases. The impacts on benthic 
organisms, planktons and fishes were assessed to be low.  
 
270. All dredging works and solid waste interception installation will only be conducted during 
dry season (between October to March) and avoid the fish spawning seasons (March to June). 
The overall impacts on fauna are assessed to be low.  
 
271. Afforestation. The project will include afforestation with an area of approximately 3,381 
mu. Dead pines will be intermediate cut and new healthy pines will be complementarily planted. 
In the Jiangxi Huichang Mountain National Forest Park, a diversity of trees and shrubs of native 
species will be planted within the park for landscaping, and 1,324 mu of economic fruit trees 
cultivation zone will be expanded to increase the agroforestry benefit. The species selected are 
designed to achieve water and soil conservation (and side benefits for ecology) and economic 
benefits (for communities). Potential risks arise from: (i) inappropriate detailed design e.g., poor 
selection of species (monoculture), resulting in greater vulnerability to mortality and disease and 
fewer ecological benefits; (ii) high mortality rates; and/or (iii) non-point source pollution, due to 
use of top-dressing fertilizers and/or pesticides. 

 

29 According to the Application Documents of National Aquatic Germplasm Resource Protection Zone for the Specific 

Fishes in Shangyou River (2012), Anguilla japonica was distributed in Shangyou River with main habitats in Shangyou 

Reservoir. The Chongyi County Aquaculture Water Area and Intertidal Zone Development Plan (2018-2030) indicates 

a few of Anguilla japonica was distributed near Yangming Lake. No dredging activities will be conducted within these 

two areas.  
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272. Mitigation measures. Based on this analysis, the location of work sites, documented 
ecological values, and modified nature of most sites, the risk of ecological impacts by the project 
is assessed to be low. The following mitigation measures will also be implemented for ecological 
protection. 
 

i) Construction machinery and construction workers shall be strictly assigned to work areas 
and access corridors as part of site planning and without occupying land randomly. 
Construction machinery and construction materials will not be placed in naturally 
vegetated areas. 

ii) Clearance of vegetation will be restricted to specific construction sites. 
iii) Imported construction materials such as brick, stone, sand, and cement, shall be 

transported to the construction site in batches to meet demand so that stockpiles do not 
overflow onto naturally vegetated areas. After the completion of the project, cleaning and 
greening work shall be carried out to restore any damage. 

iv) All plantation activities under the landscaping activities will only use native plant species. 
In the event that non-native seedlings are required for rapid stabilization of exposed soils 
and sites, only sterile seedlings (i.e., which cannot propagate) will be used, to prevent the 
spread of weeds. 

v) Dead pines cutting activities will avoid the breeding season (normally from March to July) 
of birds to minimize impacts on their nests and birdlings. The dead pines are not located 
near rivers or lakes, and there are no national or Jiangxi Provincial key protection birds or 
mammals documented to occur in these dead pines.  

vi) To reduce the risk of spreading weeds, pest animals, and/or soil-based organisms, the 
project will prohibit the use of any plant species classified in the PRC as weeds – including 
native species – as defined by the China National Invasive Plant Database 
(http://www.agripests.cn) and by the Ministry of Ecology and Environment and Chinese 
Academy of Sciences. 

vii) All re-vegetation activities under the project, including for the rehabilitation of construction 
sites, and for landscaping, will be subject to operation and maintenance procedures after 
planting, to ensure the planted vegetation is adequately protected and maintained. 
Monthly inspection of planted species will be conducted to monitor the survival rate for the 
first year after planting. Semiannual inspection will be conducted starting from the second 
year of planting.  

viii) Plantation designs will be done by a combined team of ecologist and forestry specialist 
(not a forestry specialist alone or infrastructure engineer). 

ix) For all planting activities: (a) no top-dressing fertilizer will be applied. Fertilizer will only be 
applied at the base of plants, to reduce the risk of non-point source pollution; (b) pesticide 
use will be minimal and will not involve the use of any chemicals listed as hazardous under 
Classes I or II by the World Health Organization or listed as prohibited or strictly controlled 
use under PRC regulations for pesticide management. 

x) Construction activities of solid waste interception installation along Xiang River will only 
be conducted in the dry season (between October and March) when the water depth and 
flow are the lowest over the year. 

xi) Provide training to contractors and workers to increase their awareness on the need for 
protecting the environment, wildlife, and vegetation around the construction sites. 

xii) Regularly inspect construction sites by the construction supervision companies (CSCs) 
and the PMO environment officer to ensure that habitats are well demarcated, and workers 
are fully informed of “no-go” areas.  
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273. Overall, the ecological impacts during the construction phase are considered low and 
manageable due to: (i) affected vegetation and plants comprise widespread species; (ii) most 
existing vegetation is secondary and planted; (iii) benthic organisms and plankton are ubiquitous 
and generally recolonize rapidly when disturbance ceases; (iv) construction work for river 
dredging and embankment will be only carried out in dry season and avoid fish spawning season; 
and (v) the potential impacts from construction activities are short-term, temporary, small-scale 
and reversible.  
 
8. Protected areas and sites of ecological significance 
 
274. Civil works will be conducted in six national wetland parks, three national forest parks, and 
one provincial nature reserve in Ganzhou, including the Jiangxi Xiang River Source Provincial 
Natural Protection Zone, Jiangxi Huichang Mountain National Forest Park, Jiangxi Huichang 
Xiang River National Wetland Park, Chongyi Yangming Mountain National Forest Park, Chongyi 
Yangming Lake National Forest Park, Chongyi Yangming Lake National Wetland Park, Dayu 
Zhang River National Wetland Park, Shangyou Nanhu National Wetland Park, Shicheng Gan 
River Source National Wetland Park, and Jiangxi Lian River National Wetland Park. Works to be 
conducted in each national park are summarized in Table V-6. Subproject locations within the 
national parks are shown in Appendix 5.  
 
275. Potential risks to the protected areas include: (i) uncontrolled discharge of construction 
wastewater and domestic wastewater from construction sites, and spillage of oil and fuel from 
onsite mechanical equipment; (ii) uncontrolled disposal of construction and domestic solid waste 
from construction sites; (iii) noise disturbance from mechanical equipment and onsite workers; 
(iv) clearance of vegetations for river embankment and watchtower construction; and (v) 
disturbance of aquatic habitat during dredging and river revetment improvement.  
 

Table  V-6: Summary of civil works to be conducted in protected areas 
Project involved 
protected area 

Subproject 
Civil works to be conducted within the 

protected area 

Jiangxi Xiang River 
Source Provincial 
Natural Protection 
Zone 

Subproject 4B-4: Water and 
soil conservation in Huichang 
County 

Research center renovation, watchtower 
construction, and biological fire-barrier belt.  

Jiangxi Huichang 
Mountain National 
Forest Park 

Subproject 4C-2: Forest 
improvement in Huichang 
County 

Planting of trees of native species, 
greening, and expansion of cultivation 
zones for non-wood economic trees and 
nursery stock. 30 

Jiangxi Huichang 
Xiang River National 
Wetland Park 

Subproject 4B-1: Wetland 
protection in Xiangjiang River 
Basin in Huichang County 

Revetment rehabilitation, solid waste 
interception along Xiang River, closure, and 
rehabilitation of sand quarries. 

Chongyi Yangming 
Mountain National 
Forest Park 

Subproject 2C-1: Eco-tourism 
promotion pilot project in 
Chongyi County 

Greening and landscape improvement 
along main roads.  

 

30 These include a walnut base, a waxberry base, a flower and wood base, a rare plant base, and a nursery stock 

base, all of which are comply with the Jiangxi Huichang Mountain National Forest Park Master Plan (2019-2028).  
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Chongyi Yangming 
Lake National Forest 
Park 

Subproject 2C-1: Eco-tourism 
promotion pilot project in 
Chongyi County 

Greening and landscape improvement 
along main roads.  

Chongyi Yangming 
Lake National 
Wetland Park 

Subproject 2C-1: Eco-tourism 
promotion pilot project in 
Chongyi County 

Greening and landscape improvement 
along main roads.  

Dayu Zhang River 
National Wetland 
Park 

Subproject 2C-3: Eco-tourism 
promotion pilot project in 
Dayu County 

Renovation of existing wall surface of 
residential houses, road hardening and 
roadside greening 

Shangyou Nanhu 
National Wetland 
Park 

Subproject 4C-3: Afforestation 
and forest protection in 
Shangyou County 

Intermediate cutting of dead pines, 
abamectin injection, planting of 
Monochamus Alternatus trap trees, use of 
pesticides, and fire forest belt development. 

Subproject 4A-4: River 
rehabilitation in Shangyou 
County (Shangyou River) 

Riverbank revetment rehabilitation 

Shicheng Gan River 
Source National 
Wetland Park 

Subproject 4A-3: River 
rehabilitation in Shicheng 
County (Qin River) 

River dredging, river embankment 
construction, and sod revetment. 

Jiangxi Lian River 
National Wetland 
Park 

Subproject 4A-5: River 
rehabilitation in Xingguo 
County (Huishui River) 

Gaoxing section: river dredging, road 
hardening on the top of river embankment, 
sod revetment, greening and streetlights 
installation 

Source: the DEIA report.  
 

276. Special precautions will be taken for the subprojects located in the protected areas to 
minimize the risks, as follows. 
  
(i) Engineering designs will remain in line with the management plan and master plan of the 

national forest and wetland parks and comply with PRC regulations for protected areas;  
(ii) All works will be carried out within the confirmed “ecological red line” permitted and 

endorsed by the EEB, which is consistent with national criteria for the demarcation of 
ecological red lines (defined to protect ecological and water resources). Cross-line 
construction is not permitted;  

(iii) All construction and operational waste will be transported out for timely disposal;  
(iv) Design the location and shape of spoil piles before construction;  
(v) Vehicles will slow down within forest and wetland parks and frequent water spraying in 

construction sites will be performed to minimize dust;  
(vi) Strict prohibition of hunting or any collection of non-timber forest products by all project 

personnel; 
(vii) Avoidance of construction activities at nighttime to minimize the impacts from light and noise 

on wild animals; 
(viii) Restore the vegetation in construction sites timely after the completion of construction works 

to minimize soil erosion and visual landscape impact in forest and wetland parks. The onsite 
topsoil will be reserved for vegetation restoration with native plants; 

(ix) All workers will abide by the Wild Animal Protection Law in PRC. The contractors will provide 
trainings for the workers on how to distinguish protected animals and how to protect these 
animals.  

(x) To reduce the risk of spreading weeds, pest animals, and/or soil-based organisms, the 
project will prohibit the use of any plant species classified in the PRC as weeds – including 
native species – as defined by the China National Invasive Plant Database 
(http://www.agripests.cn) and by the Ministry of Ecology and Environment and Chinese 
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Academy of Sciences. 
 

 

277. The project will improve the forest quality and forest fire prevention capacity, increase the 
agroforestry benefit, enhance the water, and soil conservation capacity, and improve landscape 
and river embankment for eco-tourism development. Considering the small and reversible scale 
and the net benefits of the project activities, the temporary disturbances are assessed to be 
acceptable. All project works comply with PRC regulations for wetland and forest parks and ADB’s 
SPS (2009) requirements for protected areas. 
 

9. Physical cultural resources and heritage sites 
 
278. The Chongyi Hakkas Terrace in Ganzhou is recognized as one of the globally important 
agricultural heritage systems by Food and Agriculture Organization of the United Nations (FAO). 
Subproject 2B-2 will renovate about 131 km of existing irrigation ditches in the terraces in twelve 
villages, which will enhance the water and soil conservation and improve the irrigation condition 
in the terrace. Potential risks posed to the terrace during construction period include: (i) 
disturbances to the soil layers during excavation, which may lead to water and soil erosion; (ii) 
treading on vegetations by mechanical equipment or workers; (iii) uncontrolled discharge of 
wastewater and disposal of solid waste; and (iv) disturbances on surrounding crops. As the 
disturbances are temporary and short-term, these impacts are assessed to be acceptable if the 
following mitigation measures and the measures described in Section V.D are well implemented.  
 

• Engineering design will be in line with the management and development plan of the Chongyi 
Hakkas Terrace, and FAO and national requirements for the agricultural heritage site;  

• All works will be carried out within the confirmed area permitted and endorsed by the cultural 
relic bureau and EEB. Cross-line construction is not permitted; 

• No worker camps will be located within the Chongyi Hakkas Terrace; 
• Stabilize all erosion-prone working areas while constructions are going on; 
• Stabilize all earthwork disturbance areas within 15 days after earthworks have ceased at the 

sites; 
• Minimize active open excavation areas during drainage and irrigation ditch construction;  
• Establish emergency preparedness and response actions for spills; 
• Provide spill cleanup measures and equipment at each construction site; 
• Train contractors and crews in emergency spill response procedures; 
• All construction and operational waste will be transported out for disposal timely; 
• Wastewater will be collected and treated offsite. Discharge of wastewater in the terrace is 

forbidden; 
• Clearance of vegetation in the terrace will be restricted. 
 
279. Construction activities may have the potential to disturb unknown underground cultural 
relics. The EMP mitigation includes the following measures for protection of physical cultural 
resources:  
 

i)    If a cultural artefact is unearthed, construction works will be stopped immediately and the 
matter will be reported to the IAs, PMO and local Cultural Relics Preservation Bureau. The 
ADB SPS 2009 requirements as well as PRC laws and regulations will be followed. 
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Construction will resume only after investigation and with the permission of the appropriate 
authority.  
 

ii) The clause for protection of unknown underground cultural relics will be included in 
construction contracts, to ensure that contractors comply with the PRC's Cultural Relics 
Protection Law and Cultural Relics Protection Law Implementation Regulations in the 
event that cultural resources are discovered during construction. 

 
10. Community and worker health and safety 
 
280. Risks to community and/or worker health and safety include:  
 

i) short-term construction disturbances such as noise and traffic inconvenience to 
communities;  

ii) COVID-19 health risks to workers and local communities; 
iii) inappropriate handling of pesticides and other chemicals used in water and wastewater 

treatment plants; 
iv) inappropriate handling of hazardous wastes in Chongyi solid waste treatment center; 
v) inappropriate handling of hazardous components of dredged materials, if existed;  
vi) potential harassment of local women from external workers and/or spread of sexually 

transmitted diseases;  
vii) community safety risks from increased traffic and proximity to works sites and machinery; 

and  
viii) risk of injury to workers during construction.  
 

281. The objective of environmental health and safety is to provide workers with safe and 
healthy working conditions and prevent accidents, injuries, and disease and avoid disturbance to 
local communities. It is also intended to establish preventive and emergency preparedness and 
response measures to avoid, and where avoidance is not possible, to minimize adverse impacts 
and risks to the health and safety of local communities. Environmental health and safety therefore 
encompass the occupational health and safety of the staff/workers at the subproject facilities and 
the community health and safety of residents living nearby or potentially affected by failures or 
poor operation of the project facilities. 
 
282. Risks to public utilities and community health and safety. Traffic congestion may 
worsen as construction traffic in urban areas increases, causing temporary inconvenience to 
traffic, residents, commercial operations, and institutions. The constructions may also contribute 
to road accidents using heavy machinery on existing roads. Construction may cause unexpected 
interruptions in municipal services and utilities because of damage to pipelines for water supply, 
drainage, and gas supply, as well as to underground power cables and communication cables 
(including optical fiber cables). 
 
283. Mitigation of impacts on community health and safety. The potential impacts on 
community health and safety will be mitigated through a number of activities defined in the EMP. 
The contractors will implement the following measures:  
 

i) Traffic management. A traffic control and operation plan will be prepared, to be 
approved by the local traffic management administrations before construction. The plan 
will include provisions for diverting or scheduling construction traffic to avoid morning 
and afternoon peak traffic hours, regulating traffic at road crossings, selecting transport 
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routes to reduce disturbance to regular traffic, reinstating roads, and opening them to 
traffic as soon as the construction is completed; 

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

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

iv) Information disclosure. Residents, communities, and businesses will be informed in 
advance through media of the construction activities, given the dates and duration of 
expected disruption; and 

v) Construction sites protection. Clear signs will be placed at construction sites in view 
of the public, warning people against potential dangers such as moving vehicles, 
hazardous materials, excavations etc., and raising awareness on safety issues. Heavy 
machinery will not be used at night. All sites will be secured, disabling access by the 
public through appropriate fencing whenever appropriate.  

vi) Environment, health, and Safety. Trainings to workers on occupational health and 
safety, emergency response will be provided. Appropriate PPE to workers will be 
supplied. Emergency response exercises will be regularly conducted. The emergence 
response plan developed for the project will be disclosed to the residents, communities 
and businesses who may be potentially affected. 

 
284. Risks to occupational health and safety. Construction industry is considered to be one 
of the most hazardous industries. Intensive use of heavy construction machinery, tools, and 
materials present physical hazards including noise and vibration, dust, handling heavy materials 
and equipment, falling objects, work on slippery surfaces, fire hazards, chemical hazards such as 
toxic fumes and vapors, etc.  
 
285. Measures to ensure adequate occupational health and safety. Contractors will 
implement adequate precautions to protect the health and safety of their construction workers. 
The occupational health and safety risks will be managed by applying measures in the following 
order of preference: avoiding, controlling, minimizing hazards, and providing adequate protective 
equipment. The contractors will undertake the following activities:  
 

i) Environmental, health and safety officer. An environmental, health and safety officer 
will be appointed by each contractor to implement and supervise the environmental, 
health, and safety management plan.  
 

ii) Environmental, health and safety management plan. Each contractor will prepare 
such a plan for the construction works on the basis of the EMP. The plan will include 
the following provisions:  
 
• Clean water. Provide a clean and sufficient supply of fresh water for construction 

sites and for all camps, offices and workshops;  
• Sewage and wastewater. Provide an adequate number of latrines and other 

sanitary arrangements at construction sites and work camps, and ensure that they 
are cleaned and maintained in a hygienic state; 

• Solid waste. Garbage receptacles at construction sites and camps will be set up, 
which will be periodically cleared to prevent outbreak of diseases;  
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• Personal protection. Provide personal protection equipment, such as safety boots, 
helmets, gloves, protective clothing, goggles, and ear protection, in accordance 
with relevant health and safety regulations for workers; 

• Emergency preparedness and response. An emergency response plan to take 
actions on accidents and emergencies will be prepared, including environmental 
and public health emergencies associated with hazardous material spills and 
similar events, and submitted to the local EEBs for review and appraisal. 
Emergency phone link with hospitals in the project counties will be established. A 
fully equipped first-aid base in each construction camp will be organized;  

• Records management. A records management system that will store and maintain 
easily retrievable records against loss or damage will be established. It will include 
documenting and reporting of occupational accidents, diseases, and 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 regularly or occasionally on each 
construction site. Posters will be displayed prominently in relevant areas of the site; 
and 

• Training, awareness, and competence. Train all construction workers in basic 
sanitation, general health, and safety matters, and on the specific hazards of their 
work. Implement site HIV/AIDS and other communicable diseases awareness and 
prevention program to target the local community and construction workers.  

• Pesticides handling: (i) the pesticides will be locked in a designated storage area; 
(ii) warning signs will be posted on entrances and walls; (iii) spill-cleaning 
equipment and a first-aid kit will be maintained outside or near the storage areas; 
(iv) labels of pesticide containers will be intact and readable; (v) workers will be 
required to wear appropriate personal protective equipment when applying a 
pesticide; (vi) workers will wash skin and change clothes after using a pesticide. 

 
286. COVID-19 health and safety plan. The project EMP will include a coronavirus disease 
(COVID-19) health and safety plan to address COVID-19 health risks. The plan will be prepared 
in line with government regulations and guidelines on COVID-19 prevention and control, and in 
consultation with public health agencies in the area. The plan will include (i) measures to record 
the locations that workers have visited/lived immediately before and during project work; (ii) 
schedules for disinfecting/cleaning offices, yards, stores and labor camps; (iii) measures to 
implement temperature checks and other health checks on-site; (iii) physical distancing measures, 
particularly in worker camps; (iv) requirements for mandatory use of personal protective 
equipment such as facemasks, and provision of handwashing stations, hand sanitizers, and other 
appropriate protective measures; (v) how workers and residents living near project sites will be 
provided with information to protect themselves from COVID-19; (vi) procedures to be adopted in 
the event a worker is suspected of having contracted COVID-19; and (vii) other COVID-19 
prevention and control measures appropriate for the local context. 
 
287. Other social Issues. No other social risks and/or vulnerability are anticipated as a result 
of the project construction and implementation. Drug and human trafficking education will be 
provided to the local communities, to be included in the loan assurances and monitored in the 
social action plans. Core labor standards will be implemented. Civil works contracts will stipulate 
priorities to: (i) employ local people for works; (ii) ensure equal opportunities for women and men; 
(iii) pay equal wages for work of equal value and pay women’s wages directly to them; and (iv) 
not employ child or forced labor. Specific targets for employment have been included in the project 



134 

 

 

gender action plan. Trenching for pipe laying will break the road surface. Main pipes with large 
diameter will be laid along main road and be away from individual properties. Household 
connection pipes and pipe branches will be installed near residential houses in villages. As the 
small size of the pipe branches, the excavation face of trenching is relatively small and will not 
impact the access of local villagers to their houses.  
 
288. It is expected that these risks can be effectively managed through implementation of the 
EMP, including the mitigation measures, capacity building, inspection, supervision, and reporting. 
 
E. Operational Phase 
 
289. Key operational risks include: (i) air pollution due to odor and/or exhaust emissions from 
the WWTPs, SWTSs, and Chongyi solid waste treatment center, including ammonia and H2S; (ii) 
noise disturbance from solid waste transportation vehicles, mechanical equipment in WWTPs, 
SWTSs, and Chongyi solid waste treatment center, and pump stations in WSPs; (iii) surface 
water, and/or soil pollution from leachate from the SWTSs and Chongyi solid waste treatment 
center, and sludge from WWTPs; and (iv) inadequate maintenance of the rehabilitated rivers, 
rehabilitated wetlands in Jiangxi Huichang Xiang River National Wetland Park, and afforestation 
plants. All facilities will be under the management of the IAs. Each IA will develop operation and 
maintenance (O&M) procedures for each subproject and will receive training in environment-
friendly O&M from the construction companies. 
 
1. Domestic wastewater treatment plants 
 
290. WWTP effluent. The project will construct 15 WWTPs with individual treatment capacity 
ranging from 200 m3/day to 2,500 m3/day to treat domestic wastewater in rural areas. Treated 
effluent will be discharged to nearby surface water bodies and shall meet Class IA or Class IB 
discharge standards as stipulated in the Discharge Standard of Pollutants for Municipal 
Wastewater Treatment Plants (GB18918-2002). The estimated quantity of effluent and pollutants 
are summarized in Table V-7. The reduced amounts of COD, BOD5, SS, NH3-N and TP 
discharged into the environment are 984.4 t/a, 542.8 t/a, 743.5 t/a, 94.6 t/a, and 17.1 t/a, 
respectively. This will result in water quality improvement in project area.  
 
Table  V-7: Summary of water pollutant discharge amount during operation of WWTPs 

Pollutant COD BOD5 SS NH3-N TP 

Influent concentration (mg/L) 300 150 200 30 5 
Total capacity of WWTP (m3/d) 11,000 

Total amount of pollutant (t/a) 1,204.5 602.3 803.0 120.5 20.1 
Effluent concentration (mg/L)      

Class IA standards 50 10 10 5 0.5 
Class IB standards 60 20 20 8 1 

Discharged pollutant (t/a) 220.1 59.5 59.5 25.9 3.0 
Total reduced amount of 
pollutant (t/a) 984.4  542.8  743.5  94.6  17.1  

 
291. WWTP sludge. The total sludge generated during WWTP operation is estimated to be 
0.1595 t/d (58 t/year). The sludge generated in WWTPs will either be reused for producing organic 
fertilizers or be transported to exiting sludge treatment facilities or a certified third party for 
treatment and disposal (Section III.C).  



135 

 

 

 
292. Odor from WWTPs. Odor will be the major concerns of residents near the WWTPs during 
operation. It is mainly caused by fugitive emission of NH3 and H2S. Modelling of odor diffusion 
from WWTPs was conducted by the domestic EIA institute, and the results comply with the Grade 
II standards stipulated in Emission Standards for Odor Pollutants (GB 14554-93) and 
concentration limits of NH3 and H2S in Appendix D of Technical Guidelines of EIA – Atmospheric 
Environment (HJ 2.2-2018) (Section II. E). To minimize the odor impacts on sensitive receptors, 
periodical inspection on the performance of WWTPs to ensure the normal operation will be 
conducted by operators.  
 
293. A potential operational risk for the WWTPs is that infrastructure damage or failure will 
affect treatment efficiency and result in polluted effluent entering waterways. This may include 
mechanical failure, such as broken aeration nozzles and clogging of pipes, and/or electrical failure 
due to rural power blackouts, which may cause failure of automated systems and pumps to stop 
running. These risks are assessed to be low, for the following reasons: (i) standard WWTP 
designs ensure that these issues do not stop entire WWTP operation. The remote nature of rural 
WWTP requires that designs be mechanically simple, robust, and reliable, and with equipment 
that can be quickly replaced. Each WWTP is also routinely designed with redundant volumes in 
the pretreatment units or emergency storage ponds to allow temporary increased storage of 
untreated effluent, to cope with any power blackout or operation failure; and (ii) operation and 
maintenance (O&M) of the WWTP will be by local governments or specified local state-owned 
enterprises. The operators will establish standard operational procedures that are consistent with 
national guidelines for WWTP O&M. This will include an emergency response plan to ensure 
regular inspections of WWTP condition, and procedures in the event of operational difficulties. 
 
2. Domestic SWTSs and Chongyi solid waste treatment center 
 
294. Operation of the domestic solid waste transfer stations (SWTSs) and solid waste treatment 
center will: (i) generate odor and leachates; (ii) generate dust and traffic noise by the collection 
and transferring vehicles; (iii) require efficient separation of waste materials prior to further 
treatment; and (iv) require clear operating procedures and personnel training for worker and 
community health and safety. A facility operation manual will be developed and include operating 
schedule, staff roles and responsibilities, procedures for waste collection, transport and sorting, 
handling of hazardous materials and leachate, maintenance of facilities, employee training, health 
and safety, and record keeping. A detailed waste collection schedule and route will be developed 
for each SWTS. Drivers for transporting rubbish will be trained to drive safely and at prescribed 
speed limits. 
 
295. Leachate. The accumulated waste in each SWTS will generate leachates with possibly 
high pollutant concentrations. The SWTS floors will be designed with drainage to capture runoff. 
This will be stored in sealed leachate storage tanks, to avoid seepage and pollution of nearby 
environment. Leachate generated in the SWTSs in Shangyou County and Chongyi County will be 
transported in sealed containers in the waste collection vehicles to the leachate treatment facility 
of Huangbu Town Landfill and Chongyi Domestic Waste Landfill for treatment, respectively. 
Leachate generated in the SWTSs in Shicheng County will be treated within the SWTSs. In the 
Chongyi solid waste treatment center, treatment of kitchen waste will produce leachate, oil, and 
grease, which will be transported to the leachate treatment facility of Chongyi Domestic Waste 
Landfill for final treatment. The leachate treatment facilities were confirmed to have adequate 
capacity to receive the project leachate (Section III.D). 
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296. Solid waste. Solid waste generated during the kitchen waste treatment process in the 
Chongyi solid waste treatment center will be transported to Chongyi Domestic Waste Landfill for 
disposal. Domestic solid waste collected and compressed in the SWTSs will be transported to 
Huangbu Town Landfill in Shangyou County, Shazidong Landfill in Qinjiang Town of Shicheng 
County, and Chongyi Domestic Solid Waste Incineration Power Plant in Chongyi County for 
disposal, respectively. The final disposal facilities were confirmed to have adequate capacity to 
receive the project waste (Section III.D). The storage zone for hazardous waste in Chongyi solid 
waste treatment center will be designed following the requirements in GB18597-2001. All 
hazardous waste temporarily stored in the center will be transported to qualified agencies for 
treatment and disposal.  
 
297. Odor and noise control. Odor and noise nuisances are the two major concerns of 
residents near the SWTSs. According to DEIA, the noise level of mechanical equipment in the 
SWTSs is about 55-65 dB(A), and no major noise impact is expected at the boundary of SWTSs. 
To minimize the odor and noise impacts at the boundary of SWTSs and Chongyi solid waste 
treatment center, the following measures will be implemented:  
 

(i) Coordinate planning of these subprojects with subprojects on public awareness 
raising to maximize recycling and reuse prior to solid waste collection. 

(ii) Install >3 m wide buffer zone and greening belt > 2 m wide around SWTSs (in 
accordance with PRC Technical Specifications for Domestic Solid Waste Transfer 
Stations (CJJ47-2006)). 

(iii) the SWTSs and working zones in the Chongyi solid waste treatment center will be 
fully closed to minimize release of odors to the surrounding environment – ventilation 
is ensured in the designs.  

(iv) Transport vehicles to have sealed containers to minimize odors and leakage. 
(v) Station to have drainage channels to capture any leachate. 
(vi) Transport leachate in sealed containers to leachate treatment facilities. 
(vii) Store solid waste in sealed containers and rooms to minimize odors. 
(viii) Transport compacted rubbish on daily basis to the final disposal facilities. 
(ix) Regular cleaning with disinfectant to reduce odors and disease risk. 
(x) Train staff in O&M safety. All workers to be equipped with labor protection supplies, 

including gloves and strong footwear. 
(xi) Regular consultation with residents to identify potential issues e.g., odor-related 

disturbance 
 

298. Protective equipment and training for the SWTSs and Chongyi solid waste 
treatment center personnel. Rubbish collection, transferring and treatment workers face 
environmental and work hazards, many of which are unpredictable since the content of the waste 
changes continually. These include: (i) infectious disease from biological wastes; (ii) acute and 
chronic toxicity from household chemicals, solvents and other chemicals being discarded. In 
general, this risk is assessed to be relatively low (except when industrial wastes find their way 
into the residential stream) since household chemicals are usually not very toxic and only 
relatively small amounts are present; (iii) exposure to heat, cold and bad weather; (iv) noise at 
harmful levels when heavy machines operate in confined spaces; (v) physical hazards such as 
slips and falls, puncture wounds, lacerations and abrasions, muscular strains, sprains and 
repetitive motion injuries; and (vi) airborne dust and particles. The SWTS and Chongyi solid waste 
treatment center workers will receive training and be provided with personal protective equipment. 
Training will cover rights and responsibilities of workers under the PRC’s labor law; identification 
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of chemical, physical, and biological risks at the site; safe practices and operating procedures; 
the role of engineering controls and personal protective equipment in preventing injuries and 
illnesses; procedures for reporting injuries and illnesses; and procedures for responding to 
emergencies. The topics have been included in the EMP. Personal protective equipment will be 
provided to employees. Shower facilities will be available. First medical aid kits will be provided. 
 
3. Water supply plants 
 
299. The project includes construction of two water supply plants (5,000 m3/day and 20,000 
m3/day) and installation of associated water supply pipelines. To ensure the operational 
effectiveness of the designs and that water of the required quality is provided to households, 
monthly monitoring of water quality delivered to households will be conducted by the water supply 
companies, in accordance with the PRC Water Quality Standards for Urban Water Supply (CJ/T 
206-2005). 
 
300. Noise from pump stations. Each WSP will have a source water lift pump station and a 
water supply pump station. The noise level of lift pump is 80 dB(A). The predicted noise values 
generated by the pump at different distances are 58.4 dB(A) at 60m and 48.0 dB(A) at 200m 
without any mitigation measures. Modelling of noise level at the boundaries of pumping stations 
was carried out by the domestic EIA institute considering the attenuation by building envelope 
and distance and the implementation of mitigation measures. The results comply with the limits 
for noise emission set in the Emission Standard for Industrial Enterprise Noise at Boundary (GB 
12348-2008), which are 60 dB(A) in daytime and 50 dB(A) at nighttime. 
 
301. The following measures will be implemented to mitigate the noise impact: 
 
(i) Each station will install low-noise equipment and thick walls. 
(ii) The pumps will be equipped with anti-vibration pad.  
(iii) Sound insulation windows and doors will be used in the stations. 
(iv) Station operators will maintain the equipment in good working condition as part of standard 

operating procedures. Periodical check and maintenance will be required. When mal function 
of the equipment occurs, the related accessories or parts will be replaced timely to avoid 
noise from abnormal operation of pumps.  

 
302. Wastewater and sludge. Wastewater mixed with sludge will be generated during 
flocculation, clarification, and backwash of filter in WSPs. After sedimentation, the supernatant 
will be reused as irrigation water in nearby farmland. Sludge will be tested against agricultural 
standards and reused in farmland as fertilizer if meeting the standards.  
 
4. Afforestation and river rehabilitation 
 
303. Critical to the success of the afforestation component will be survival rate of the planted 
trees, shrubs, and grasses. To maximize planting success, the operation activities will include: (i) 
routine inspection of planted individuals. Monthly inspection of planted species will be conducted 
to inspect the conditions of planted plants and monitor the survival rate during the first year after 
planting. Semiannual inspection will be conducted starting from the second year of planting. 
Results will be reported to local forestry bureaus; (ii) basal application of fertilizer, but no top 
dressing, to avoid contamination of water bodies; and (iii) at sites subject to pest damage, avoid 
use of pesticide and as far as possible, use other forms of control (e.g., manual removal for large 
insects).  
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304. Pesticide management. The project activities to support afforestation include application 
of abamectin, thiacloprid, and sendebao. The three chemicals are not listed as prohibited or 
strictly controlled use chemicals under WHO and PRC national regulations. The estimated 
consumption of each chemical before and after project implementation is summarized in Table V-
8, which shows that the consumption of abamectin, thiacloprid, and sendebao will be reduced by 
1 ton/year, 1 ton/year, and 3.5 ton/year after project implementation, respectively. The reduction 
is due to: (i) application of biological pest control measures, including planting of Monochamus 
alternatus trap trees, which will replace the use of pesticide to some extent; (ii) the total area in 
need of pest control decreased gradually as the governments have been conducting pest control 
in forest in recent years, which results in decreased pesticide consumption.  

 

Table  V-8: Summary of chemical consumption 

Chemical Consumption before  

project implementationb 

(tons per year) 

Consumption after  

project implementationb 

(tons per year) 

abamectin 2 1 

thiacloprid 3 2 

sendebaoa 6 2.5 

Note: a. Sendebao is a composite pesticide composed of abamectin and bacillus thuringiensis. 
          b. estimated consumption provided by the FSR institute.  

 

305.  Improper handling, use, storage, or disposal of the pesticides may present risks to soil 
and water quality and/or community and worker health and safety. For this project, qualified third 
parties will be commissioned by IAs for the safety storage, management, and usage of pesticides. 
These risks will be minimized as follows. 
 
(i) No pesticides listed as hazardous under Classes I or II by the WHO31, or Annexes A and B 

of the Stockholm Convention32, or listed as prohibited or strictly controlled use under the 
PRC’s national regulations33 for pesticide management will be used for the project activities.  

(ii) Ensure that any pesticides used are manufactured, formulated, packaged, labeled, handled, 
stored, disposed of, and applied according (i) to the FAO’s International Code of Conduct on 
Pesticide Management,34 and (ii) in a manner consistent with the recommendations given in 
the World Bank Group EHS Guidelines.35  

(iii) Storage sites will have appropriate ventilation and secondary containment. Any pesticides 
used will be stored in their original and labeled containers. The IA will record all the 
procurement and utilization of pesticides. 

 

31 World Health Organization (WHO), Recommended Classification of Pesticides by Hazard and Guidelines to 
Classification, (Geneva, 2009) http://www.who.int/ipcs/publications/pesticides_hazard/en/. 

32 The Stockholm Convention on Persistent Organic Pollutants 2011. 
33 http://www.moa.gov.cn/xw/bmdt/201911/t20191129_6332604.htm 
34 FAO, International Code of Conduct on Pesticides Management (revised 2014), (Rome: FAO, 2014) 

http://www.fao.org/fileadmin/templates/agphome/documents/Pests_Pesticides/Code/CODE_2014Sep_ENG.pdf. 
35 World Bank Group. 2016. EHS Guidelines for Annual Crop Production. 

https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-
ifc/publications/publications_policy_ehs_annual_crop_production 
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(iv) IA will train the farmers on the safe storage, handling, application, and disposal of pesticides. 
(v) Pesticides will be handled by trained operators (to understand and follow label directions for 

safe mixing, application, and disposal) and the operators will use correct personal protective 
equipment (PPE, e.g., gloves, overalls, eye protection, boots, respirator masks). PPE will 
not be taken home and will be cleaned in a segregated facility provided by the IA.  

(vi) Pesticide application technologies will be selected to minimize off-site movement or runoff 
(e.g., low-drift nozzles, using the largest droplet size and lowest pressure that are suitable 
for the product). Buffer zones will be established around the environmentally sensitive zones 
(e.g., water courses, residential areas) to avoid any pesticide application in those areas. 

(vii) Pesticide application methods with lower OHS risk profile will be selected (such as using 
lower toxicity- rated products, or using safer application methods, such as shielded sprayers, 
incorporation, or low-volume equipment).  

(viii) Empty containers and packaging waste for pesticides and fertilizers will be collected by the 
manufacturer – a common process now in the PRC – or disposed of by farmers as hazardous 
waste. The IA will ensure the segregation of the pesticide waste at the subproject site from 
all other waste and will ensure that it is managed/disposed of by the county authorities with 
other toxic and hazardous waste that they collect. 

 
306. River hydrology. The project activities on river dredging (39.81 km) and river 
embankment construction (87 km) may present potential cumulative impacts to hydrological 
conditions in downstream rivers and lakes, especially in the Poyang Lake. Nonetheless, the 
potential impacts were assessed to be low as: (i) the dredging depth is about 0.4 m and is not 
expected to change the riverbed gradient and hydraulic regime significantly due to the small scale 
of dredging works; (ii) the downstream areas of Gan River are highly modified with developed 
rural and urban areas around; (iii) Poyang Lake is about 540 km away from the project sties. 
Overall, the potential impacts of dredging to the hydraulic characteristics of the river and Poyang 
Lake are expected to be minor and insignificant.  
 
5. Changes in agricultural practices 
 
307. The subproject 2B-1 will renovate a vegetable demonstration base with an area of 40,000 
mu. Water-fertilizer integrated systems and trickle irrigation systems will be installed within the 
vegetable base. The integration of water and fertilizer will mix water-soluble solid or liquid 
fertilizers with irrigation water and deliver them to the crop root soil accurately. In addition, water 
and fertilizer integration technology can effectively prevent the deep leakage of fertilizers, 
pesticides, and thus reduce the pollution of chemical fertilizers on soil and groundwater. 
Compared to traditional fertilizer application approach, the water-fertilizer integration technology 
can reduce irrigation water consumption by 40% and fertilizer application by 30%. For this project, 
by taking cucumber cultivation as an example, it will result in a reduction of approximately 266 
tons of chemical fertilizers per year. The project will also reduce the use of pesticides by installing 
solar powered insecticide lamps. 
 
308. For the renovated drainage and irrigation ditches in Chongyi Hakkas Terrace, the following 
measures will be implemented to minimize the impacts of water and soil pollution caused by 
improper maintenance and usage of the ditches:  
 
(i) Regular inspection on the drainage and irrigation ditches to ensure the ditches are in good 

condition.  
(ii) Provide trainings to farmers to increase their awareness on the need for protecting the 

terrace area to avoid man-made sabotage of the drainage and irrigation ditches. Damage of 
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the drainage and irrigation ditches may lead to soil erosion, especially in rainy season.  
(iii) Any wastewater and solid wastes are not allowed to be discharged or dumped into the 

drainage and irrigation ditches, especially the used package of fertilizers and pesticides. 
 

6. Management of waste mulching film and other agricultural waste 
 
309. The project will support the construction of irrigation and drainage infrastructure in a 
greenhouse vegetable base in Ningdu with an area of 4,000 mu, and therefore will establish the 
enabling conditions for greenhouse cultivation. Local farming practices frequently involve the 
application of plastic film to protect soil and seedlings. Although such activity will not be directly 
funded by the project, mulching film residue in soil will pose adverse impacts to the environment 
as it is not readily degradable in soil. For the vegetable base, about 50% of the total area will be 
used for crops planting, and 50% of the planting area will be covered by mulching film. The film 
will be replaced once a year. If the thickness of mulching film is 0.01 mm (the minimum thickness 
required by Jiangxi provincial government), the annual usage of mulching film in the Ningdu 
vegetable base is estimated to be 6.67 m3/year.  
 
310. In November 2020, Jiangxi provincial departments issued the Implementation Plan for 
Strengthening of Agricultural Plastic Waste Pollution Control, which has put forward requirements 
on establishment of waste mulching film recycling mechanism, promotion of multi-year use of the 
film, and periodic monitoring on the mulching film residue. The waste mulching film generated in 
the vegetable base will be managed in line with this provincial plan. 
 
311. To minimize the impacts of agricultural waste, all biomass waste from cultivation, pruning 
and weeding will be reused on site wither for composting or mulch. No waste will be burnt. 
Residue of agricultural plastic film left in the soil will be minimized by: (i) film mulching practices 
which optimize the timing of mulching and timely removal of film to shorten the mulching period; 
(iii) promotion of agricultural plastic film recovery and recycling. 
 
 
F. Indirect, Induced, and Cumulative Impacts 
 
312. Indirect impacts are adverse and/or beneficial environmental impacts which cannot be 
immediately traced to a project activity but can be causally linked. Induced impacts are adverse 
and/or beneficial impacts on areas and communities from unintended but predictable 
developments caused by a project which may occur later or at a different location. Cumulative 
impacts are the combination of multiple impacts from existing projects, the proposed project, and 
anticipated future projects that may result in significant adverse and/or beneficial impacts that 
would not be expected in case of a stand-alone project.36They could arise from other projects in 
the vicinity that are being constructed concurrently with the construction stage of this Project. 
 
313. Indirect impacts. The project will construct river embankment and ecologically friendly 
revetment (sod revetment and stone gabion revetment) within Gan river system. River dredging 
will be conducted in tributaries of Mei River and Ping River (the secondary tributaries of Gan 
River). The potential indirect impact is that the hydrology and ecology of river sections 
downstream of the project facilities are affected, either due to the new project facilities, and/or 

 

36 ADB. 2011. Sourcebook for Safeguard Requirement 1: Environment. ADB, Manila. 
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changes in flow allocations which occur after the project. These risks are considered minimal 
because: (i) sediment dredging only involves river sections that are already subject to high levels 
of human intervention, and no natural waterbodies will be dredged; and (ii) the project does not 
involve construction of any barrage nor water abstraction activities. Precipitation and overland 
runoff are the main sources for water recharge in Gan river system. The downstream flow 
allocations will not be reduced. 
 
314. Induced impacts. A likely induced impact is that reduced soil erosion and improved flood 
protection will result in increased agricultural production and urbanization. Water savings from the 
proposed integrated water and fertilizer system and trickle irrigation system are expected to 
increase the agriculture development in the project area. Besides, the construction of WWTPs will 
increase the collection and treatment rates of domestic wastewater in Ganzhou rural area, and 
therefore increase the volume of treated water discharging into surface waterbodies. All treated 
water shall meet GB18918-2002 standards before discharging, which will in turn improve the 
water quality by decreasing of point source pollution. These impacts are expected to be more 
positive and improve environmental and socioeconomic conditions in the region. Another likely 
induced impact is the increased number of visitors to the wetland parks, forest parks, nature 
reserve and Chongyi Hakkas Terrace due to the improved infrastructure and landscape. 
Conversely, the project interventions will also achieve improved management of visitors in these 
protected areas through construction of boundary monuments to restrict the access of visitors to 
key protected areas and development of video surveillance system, as well as local capacity for 
waste management.  
 
315. Cumulative impacts. Together with the ADB-funded project, cumulatively effects of 
construction and operation from other concurrent projects may occur, including the cumulative 
effects on noise and dust emission, wastewater discharge, solid waste disposal, and traffic flow.  
 
316. The exact locations of other planned projects over the next several years (during the 
construction phase of the ADB-funded project) are currently unknown. However, if these projects 
proceed concurrently with the proposed ADB project, the following mitigation measures will be 
implemented to minimize the cumulative impacts: (i) coordination between all project components 
and other projects in the area of influence in terms of construction schedule, possible access road 
and borrow/disposal sites and spoil sharing; (ii) contractors will develop material transport plan 
with consultation of local road management authority and local community; (iii) enforcement of 
good construction management to minimize dust, noise and waste generation; (iv) education of 
construction workers to minimize social disturbance and cultural conflict; (vi) provision of 
temporary access to local traffic; (vii) proper maintenance of the access roads and timely 
restoration/strengthening upon completion. With effective implementation of good construction 
management measures, these common construction-related cumulative impacts can be 
adequately mitigated to acceptable levels. 
 
G. Climate Change and Greenhouse Gas Emissions 
 
317. Greenhouse gas (GHG) emissions. Project GHG emissions will be generated during 
construction (vehicles, machinery, workers) and operation (electricity used at the rural wastewater 
treatment facilities). Electricity will be supplied through the municipal grid. A coarse estimate of 
the project annual GHG emissions was derived using the following assumptions: construction – 
full-time three-year schedule (the project is six years but peak construction intensity will be less) 
employing 1,200 full-time workers, construction vehicles, and generation of construction waste; 
and operation – electricity use of wastewater treatment facility and emissions of vehicles, for the 
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first 10 years of operation (an arbitrary estimate, applying the precautionary principal; Table V-9). 
This is not a detailed project GHG inventory and may underestimate total project GHG emissions. 
Nonetheless, after construction and an arbitrary 10 years of operation, the total estimated 
emissions are still much less than the level defined by ADB as significant (>100,000 t CO2e) (SPS, 
2009), and are small compared with the annual emission of high-risk projects listed by the ADB 
Environment Safeguards Good Practices handbook (ADB 2012, pp.59–62). This indicates the low 
risk posed by the project for excessive GHG emissions.   
 

Table  V-9: Course Estimation of GHG Emission by the Project 
Content Quantity 

CO2 equivalent 
(t CO2e) 

Construction period (first 6 years) 
Vehicles 6 diesel large car, 12 petrol medium car and 25 petrol small 

cara for 6 years 
695 

Electricity 
consumption 

Electricity consumption in all the construction sites during the 
construction periodb 

37,611 

Construction 
Waste 

5000 tons of co-mingled mixed construction and demolish 
waste in the total construction period 

1,000 

Spent on meals 
of workers 

1200 workers, spending $10 per day on meals for 3 years 7,792 

Operation period (first 10 years after construction period – arbitrary duration applied to the 
calculations) 

Vehicles 1 diesel large car, 4 petrol medium car and 8 petrol small car a 
for 10 years 

338 

Electricity 
consumption 

Electricity consumption of pump stations and rural wastewater 
treatment facilities in operation for 10 years c 

4,637 

Total GHG emissions for construction period and operation period (first 16 
years) 51,072 

Total GHG emissions per year 3,192 
a. Assuming annual travel distance of 15,000 km per car per year. 
b. Assuming 1,000 KWh electricity was consumed per site per day in peak construction; 20 working construction sites 
in average estimated for the construction period of 6 years. The electricity emission factor in Jiangxi Province is 0.8587 
tons CO2e/MWh.  
c. Assuming electricity consumption rates during operation period are 20,000 kWh/treatment facility/year; 15 
wastewater treatment facilities, 16 solid waste transfer stations, 1 solid waste treatment center, and 2 rural water supply 
plants are proposed in the project. 
Source: Estimated using online GHG calculator (www.carbonneutral.au/carbon-calculator/). 

 
318. Carbon sequestration and net project GHG emissions. The trees and vegetations 
uptakes carbon dioxide from the atmosphere during the photosynthesis process. In the project, 
three afforestation and reforestation subprojects are proposed. And there are also vegetation 
planting and forestry management activities in the components of river rehabilitation, wetland 
protection, water and soil conservation component and eco-tourism development. The 
afforestation and plantation activities in the project and estimates of the corresponding carbon 
sequestration potential are summarized in the Table V-10. 

 
Table  V-10: List of carbon sequestration potential 

Subproject 
No. 

Activity Area (ha) 
Carbon 
sequestration 
factor (t/ha/y)a 

Carbon 
Sequestration 
Potential (t/y)b 

4B-2 Afforestation - mixed forest c 578.88  7.38  4,273.18  

http://www.carbonneutral.au/
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Subproject 
No. 

Activity Area (ha) 
Carbon 
sequestration 
factor (t/ha/y)a 

Carbon 
Sequestration 
Potential (t/y)b 

4C-1 
Reforestation of mixed forest in 
the coniferous forest 

1,594.60  2.51 d 3,997.02  

4C-2 
Reforestation of mixed forest in 
the coniferous forest 

1,959.93  2.51  4,912.76  

Afforestation - mixed forest 56.45  7.38  416.68  
4B-5 Afforestation - mixed forest 578.88  7.38  4,273.18  
4A-1 Vegetation plantation - shrub 26.80  1.30  34.84  
4A-4 Vegetation plantation - shrub 26.77  1.30  34.80  
4A-5 Vegetation plantation - shrub 1.29  1.30  1.68  
Total 17,944.14 

Note: (a) Carbon sequestration factor (ton C/ha/y) = NEP 37 (g C/m2/y) * 0.01. 
(b) Carbon Sequestration Potential (t/y) = Carbon sequestration factor (ton C/ha/y) * Area (ha); 
(c) Mixed forest = Subtropical evergreen and deciduous broadleaf mixed forest.  
(d) Carbon sequestration factor of reforestation = (NEP of subtropical evergreen and deciduous broadleaf mixed 
forest – NEP of subtropical evergreen coniferous forest) * 0.01. 

 
319. Net project GHG emissions. According to the conservative estimation (only woody plants 
are considered) in the above table, it is estimated the afforestation, reforestation and vegetation 
plantation activities will sequestrate 17,944.14 tons C per year (65,795 tons CO2e per year), which 
sums up to 1.64 million tons CO2e. The carbon sequestration will offset the emissions generated 
during project construction and operation, resulting in a net carbon emission reduction of 62,603 
tons CO2e per year. 
 
320. Climate change adaptation. A climate risk vulnerability assessment (CRVA) for Ganzhou 
Municipality was conducted by the TA consultant to identify the risk that climate change presents 
to project viability. According to multidecadal climate change projections, under each RCP 
scenario, the annual mean, minimum and maximum temperatures will continuously increase 
during 2020 to 2100 causing substantial warming in Ganzhou. The projected precipitation in 
Ganzhou for 2021 to 2100 fluctuates with a slightly increasing trend in general. The relative 
changes of precipitation in the decades vary between -10% and 15%. And the identified climate 
changes and potential impacts in Ganzhou are summarized in the Table V-11. 
 

Table  V-11: Summary of climate change risks and potential impacts in Ganzhou 
Climate change scenarios Risks and potential impacts 

Higher temperature and higher 
evaporation 

• Prolonged drought 

• Increased risk for wildfire 

• Water supply shortage for irrigation and drinking, 
especially in mountain areas 

• Crop and plant death 

Large temperature variations and 
warmer winter 

• Crop degradation 

• Pest disease breakout 

More precipitation and intense storms • Soil erosion 

 

37 Data source: A dataset of primary production, respiration and net production in Chinese typical terrestrial 

ecosystems based on literature integration. Chen Zhi, Yu Guirui. http://www.cnern.org.cn/data/meta?id=40580 



144 

 

 

• Rural infrastructure damage 

• Life loss 

• Ineffective sewage treatment 

• Increased risk of river flooding 

Temperature or rainfall pattern change 
• Watershed runoff change in quantity and quality 

leading to ecological degradation 

 
321. To address these risks, the applicable adaptation measures tailored to the project have 
been recommended to the stakeholders (Table V-12). And some of them have been integrated to 
the project designs: (i) The permeable OGFC asphalt concrete paving is applied in the road 
construction for the tourism subprojects; (ii) The revetement design of gabion wall with green 
features is applied in the revetment construction for the river rehabilitation subprojects; (iii) The 
design of vegetation buffer zone is applied at the riparian zone with open area to reduce peak 
runoff flow and non-point pollution load to the river; (iv) The water-saving irrigation and fertilization 
practices are adopted in the agriculture component; (v) The forest fire prevention and pest disease 
control are enhanced, etc.  
 

Table  V-12: Climate change adaptation measures applicable to the project 

Project outputs/ 
components 

Climate change risk Applicable adaptation measures 

Component 2B - 
Agriculture 

Crop degradation and 
production reduction, 
caused by higher 
evaporation and 
prolong drought. 

Water saving techniques: drip irrigation, irrigation 
scheduling, drought-tolerant crops, rotational grazing, 
cover crops, etc. 
 
Farming management measures: schedule 
adjustment of sowing, irrigation, fertilization and 
harvesting, reseeding, fostering seedlings, etc. 
 
Risk mitigation measures: agricultural insurance, 
crop variety adjustment, early monitoring, etc. 

Component 2C – 
Eco-tourism 

Water logging and 
flooding damage to 
tourism infrastructures 
caused by road surface 
pavement and 
precipitation change. 

Adoption of the low-impact development strategy in 
the infrastructure construction, such as, 
Pervious surface to allow water flow, 
Sunken green space to absorb more water, 
Tourism infrastructures with natural and green 
features to uplift the climate resilience. 

Component 3A – 
Rural wastewater 
management 

Frequent flood and 
damage to rural water 
infrastructures, caused 
by continuous rainfall 
and intense storms 

Reinforced structural design and materials, such as, 
Strengthen pipes with flexible joints and reinforced 
materials, 
Install backflow valves in critical sections, 
Emergency bypass outfalls with disinfection process, 
Soil containment design, etc. 

Component 3B – 
Rural solid waste 
management 

Increased odor and 
pest activities caused 
by the warmer 
temperature 

Increase the waste collection frequency. 
Apply efficient and enclosed waste collection and 
transfer vehicles. 
Install enclosed or covered waste sorting facilities. 
More proper protection of workers against the 
exposures to flies and odors.  
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Project outputs/ 
components 

Climate change risk Applicable adaptation measures 

Component 3C – 
Rural water supply 

Unstable source water 
quantity and quality, 
caused by changing 
precipitation pattern 

Increase investment for the construction and 
renovation of water reservoirs, dams, ponds, and 
related water supply facilities in the rural area. 
Capacity training for farmers on water resource 
management and protection. 

Component 4A – 
River rehabilitation 

Increased risk of river 
flooding, caused by 
concentrated 
precipitation distribution 

Adopting ecological revetment structures with natural 
ang green features to maintain the patterns of 
hydrological exchange. 
Building vegetation buffer zone in the riparian area to 
reduce the peak surface runoff flow. 
Establishment of flooding monitoring and early 
warning system. 

Component 4B – 
Wetland protection 
and soil 
conservation 

Soil erosion and 
ecological degradation 
caused by pattern 
change of temperature 
and rainfall 

Enhanced water resource management in the 
wetland and small watersheds. 
Planting vegetation and trees on the slope of 
collapsing hills. 
Establishment of wetland and natural park monitoring 
and management system. 

Component 4C – 
Forestry 

Increased risk of 
wildfire and pest 
breakout, caused by 
prolonged drought and 
warmer winter 

Forestry monitoring and warning system 
Quarantine and pest/disease prevention 
Pest/disease mitigation and management 
Biological fire-barrier tree belt 
Forest tendering and enclosed protection 

 
H. Environmental and Social Management System for Green Investment Fund 
 
322. An environmental and social management system (ESMS) for the IA of financial 
intermediary loan (FIL), Ganzhou Branch of Agricultural Bank of China, and its associated sub-
borrowers has been developed. The ESMS is publicly available as separate linked document to 
the ADB Report and Recommendations of the President to the Board of Directors. The ESMS will 
be implemented by Ganzhou Branch of Agricultural Bank of China to screen, categorize, and 
manage the potential environmental and social risks of loans to be made from the FIL. The 
environmental and social objectives of the ESMS are to: (i) protect the environment and people 
in the project area which may be affected by the subprojects supported by the FIL, (ii) help the 
Ganzhou Branch of Agricultural Bank of China, GMG, and qualified investees, to manage the 
project environmental and social risks, and (iii) support the project objectives of promoted green 
development by protecting the water quality and ecological environment in Ganzhou.  
 
323. The ESMS is written in non-technical language and is simplified and tailored to the 
capacity of Ganzhou Branch of Agricultural Bank of China to implement an ESMS. It provides 
step-by-step procedures to assess and manage potential environmental and social impacts 
associated with equity investment applications under the project. The key content includes: 
institutional framework for the ESMS, implementation steps of the ESMS, integration of the ESMS 
into Ganzhou Branch of Agricultural Bank of China business, GRM, capacity building and training, 
project assurances and a series of template documents for environmental and social risk 
assessment and management.  
  



146 

 

 

VI.ANALYSIS OF ALTERNATIVES 
 
324. Various alternatives for each component were proposed, screened, and compared against 
the technical, economic, social, and environmental criteria. The primary objective with respect to 
environmental criteria was to identify and adopt options with the least adverse environmental 
impacts and maximum environmental benefits. The range of alternatives considered depends on 
the infrastructure sector and its characteristics, and the following key environmental factors were 
used in comparing the alternatives: (i) resettlement and land occupation; (ii) minimization of 
community disturbance; (iii) adaptation to local context (climatic constraints, earth, etc.); (iv) 
minimize facilities energy consumption, and (v) eco-friendly. The alternative analysis also included 
the no-project alternative. 
 
A. No Project Alternative 
 
325. The outcome of no-project alternative would be: (i) untreated domestic wastewater in rural 
areas continues to be discharged directly into rivers and canals deteriorating the water quality in 
downstream waterways; (ii) domestic solid waste, including kitchen waste, in rural areas 
continues to be discarded randomly or be treated and disposed directly without proper 
classification; (iii) unsecured water supply for rural villagers, who will continue relying on 
groundwater or untreated surface water for livings; (iv) continued riverbank scouring and erosion, 
and flood risk for residents along Qin River tributaries, Huishui River tributaries, and Qingtang 
River; (v) continued soil erosion in Ganzhou due to insufficient and ineffective management of 
forest and collapsed bare slopes; (vi) weak management capacity for water quality and air quality 
monitoring in Ganzhou; (vii) limited development of green agriculture industry; (viii) continued high 
water consumption from the existing irrigation methods and non-point source pollution; and (ix) 
increased low quality and benefit forest in Ganzhou.  
 
B. Alternative Methods of Dredging 
 
326. Dredging will be carried out under subproject 4A-2 in Qin River tributary, subproject 4A-3 
in Qingtang River, and subproject 4A-5 in Huishui River tributary. The total length to be dredged 
is 39.81 km. General types of dredging suitable for the sediment removal from the project are 
mechanical and hydraulic dredgers. Since dredging and dredged material placement are site-
specific activities, choosing the ideal dredger is also site-specific. Dredger selection depends on 
a number of variables, including: availability and cost; physical characteristics of the sediment; 
amount to be dredged; dredging site and depth; distance to the placement site; depth of 
placement site; physical environment at dredging and placement sites; contamination level of 
sediments; and method of placement. 
 
327. Compared to hydraulic dredgers, mechanical dredgers do not disturb the structure of the 
dredged materials as much as hydraulic dredgers do, which may fluidize sediments by mixing 
them with water. Mechanical equipment can reduce spillage and turbidity by limiting, for example, 
hoisting speed and by avoiding overloading of open barges and hoppers. They are well-suited to 
dredging in confined places. To minimize the turbidity caused by dredging to protect the 
downstream aquatic habitats, mechanical dredgers is preferred by the project. 
 
328. For mechanical dredgers, there are a variety of forms involving the use of grab or bucket 
to loosen the in-situ material and raise and transport it to the surface, including grab dredger, 
bucket dredger, and backhoe dredger. Compared to grab and bucket dredger, backhoe dredger 
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is more suitable for shallow water, and can be used in access channels that are difficult to reach. 
Backhoe dredger is also more widely used for dredging relatively small quantities of material that 
are at varying depths. As under the project, dredging will be conducted at small tributaries and 
the dredging depths is about 0.4 m, backhoe dredger is selected to perform the dredging.  
 
C. Alternatives for Rural Wastewater Treatment 
 
329. Biological treatment would be needed to be included in the treatment process of rural 
wastewater considering the high value of BOD5/CODcr of the effluent (≥0.375). The common 
biological process is conventional oxidational ditch, bio-contact oxidation, rotating biological 
contactor (RBC), sequencing batch reactor (SBR), moving bed biofilm reactor (MBBR), and 
constructed wetland. A comparison of all these options is given in Table VI-1. Considering the 
efficiency, footprint, cost, and operation requirements, the process recommended in the FSR is 
the MBBR in Dayu WWTP (2,500 m3/day) and SBR for other WWTPs (200 m3/day – 2,000 m3/day).  
 

Table  VI-1: Alternatives of Rural Wastewater Treatment Process 

Treatment Process Effectiveness Footprint Resistance to 
Shock Loads 

Capital 
Investment O&M 

Oxidation ditch Moderate Large High Moderate 
Moderately 
complicated 

Bio-contact oxidation Moderate Moderate High Moderate Moderate 

Rotating Biological 
Contactor Good Small High High Simple 

Sequencing batch 
reactor Good Small Moderate Moderately Moderate 

Moving bed biofilm 
reactor Good Small Moderately 

high 
Moderate 

Moderately 
high 

Constructed wetland Moderately poor Large Low Moderate Simple 

Source: the draft FSR.  
 
D. River Embankment Design 
 
330. Two embankment designs were assessed for the river embankment constructions: 
traditional concrete embankment and ecological embankment. The reinforced concrete 
riverbanks used to be widely constructed in the PRC, but has high ecological impacts, while the 
ecological embankment method reduces such impacts due to the use of permeable structures 
and materials and plantings with native species. For all the embankments under this project, 
ecological embankment will be adopted.   
 
E. Use of Mulching Film 
 
331. The Ningdu County subproject will provide enabling infrastructure to improve productivity 
of the existing farmland. Farming in the PRC frequently involves the application of plastic film over 
exposed fields for soil and seedling protection. Although such farming activities will not be directly 
funded by the project, the enabling conditions established by the project may lead to increased 
environmental pollution due to the application of single-use plastics for farming mulch. To address 
this issue for the operation of Ningdu greenhouse vegetable base, non-mulched and mulched 
planting practices were compared and assessed. Compared to traditional non-mulched planting, 
mulched planting can significantly increase the crop yield by 20%-50% depending on the type of 
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crops and climate conditions. In addition, mulched planting can improve water conservation and 
reduce herbicide and pesticide.  
 
332. There are two types of mulched planting, which are plastic film mulch and straw mulch. 
The mulching film has various effects including: (i) increasing the soil temperature; (ii) reducing 
evaporation and preserving soil moisture; (iii) intensifying sunlight; (iv) improving fertilizer use 
efficiency; and (v) reducing weed growth. The straw mulch can improve the crop growth, conserve 
soil moisture, and return nutrients to the soil. The film mulch has higher efficiency than the straw 
mulch. National and provincial regulations on mulching film management require film reuse and 
recycling to minimize film residue in the soil.  
 
333. Considering the demand of high yield and the environmental protection, combination of 
film mulch and straw mulch will be applied in the Ningdu vegetable base, which will ensure high 
crop yield and reduce the consumption of mulching film. The Ningdu Agriculture Bureau will 
provide technical support and supervise to maximize the recovery and collection rate of mulching 
film. As required under Jiagxi Province regulations, the thickness of the plastic film will be 
increased to the minimum regulatory standard, and the time left on the soil surface will be reduced, 
to increase recovery rate of the plastic.   
 

F. Overall Alternative Analysis  

334. Based on the analysis of different alternatives, the subprojects have selected the most 
appropriate and sustainable methods and technologies for the investment loan.  
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VII. INFORMATION DISCLOSURE, CONSULTATION AND PARTICIPATION 
 
A. PRC and ADB Requirements for Information Disclosure and Public Consultation 
 
335. Meaningful participation and consultation during project planning, feasibility study, design 
and implementation is an important environment safeguards requirement. It can directly reflect 
the public’s perceptions of environmental quality in the project’s area of influence. 
 

336. PRC Requirements. Relevant provisions in the PRC Environmental Protection Law 
(2015), Environmental Protection Management Ordinance of the PRC for Construction Projects 
(2017), and Method on Public Participation for Environmental Impact Assessment (2018) require 
that an EIA study for a construction project shall solicit opinions from affected residents, as well 
as other organizations and stakeholders concerned. However, the requirements for public 
consultation are different from various sectors and projects. For an environmental Category A 
project, two rounds of public consultations are required, while for a Category B project, only a 
simplified tabular EIA is required without requirements for any public consultation. 
 
337. The PRC legislative framework includes decrees on the methods for public participation 
in environmental protection, information disclosure on construction project EIAs by government, 
preparation of EIA summaries for public disclosure, and technical guidelines for public 
participation in EIAs. The public disclosure and consultation process undertaken during the 
preparation of the domestic EIA was undertaken in compliance with the relevant PRC 
requirements. 
 

338. ADB Requirements. ADB’s SPS (2009) has specific requirements for information 
disclosure and public consultation. Information disclosure involves delivering information about a 
proposed project to the public and to affected communities and other stakeholders, beginning 
early in the project cycle, and continuing throughout the life of the project. Information disclosure 
is intended to facilitate constructive engagement with affected communities and stakeholders over 
the life of the project. To make key documents widely available to the public, the SPS requires 
submission of following documents for disclosure on ADB’s website (Category B Projects):  
 

(i) final IEE (upon receipt of Board approval, whichever is earlier). The draft IEE, EMP, 
and ESMS has been disclosed on ADB’s website (www.adb.org). 

(ii) a new or updated IEE, if required during project implementation 
(iii) corrective action plans (for major noncompliance, if any) prepared during project 

implementation, and  
(iv) environmental monitoring reports.  
 

339. ADB’s SPS also requires that the borrower carry out consultation with affected people and 
other concerned stakeholders, including civil society, and facilitate their informed participation. 
Meaningful consultation goes beyond information disclosure. It involves two-way communication 
between the borrower and the affected communities and stakeholders, and active participation of 
affected communities and stakeholders in project design and implementation. Consultations will 
include presentations on environmental impacts, benefits and mitigation measures, project GRM, 
and ADB's Accountability Mechanism. For environment projects of Category B, public 
consultations shall be conducted at different stages of the project preparation, including the early 
stage of the EIA field work, up completion of the draft EIA report, and prior to the project approval 
by ADB.  
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B. Information Disclosure 
 
340. Disclosure of the project information and related environmental issues was conducted in 
two stages in line with the PRC regulatory framework. This IEE and all environmental monitoring 
reports during operation will be disclosed on ADB website. 
 
341. The first round of information disclosure of the project was posted in Chinese via the 
website of Ganzhou Municipal Government on October 16, 2020 (Figure VII-1) after entrusting 
the EIA institute (http://www.ganzhou.gov.cn/zfxxgk/c101677/2020-
10/16/content_4da42e7bfc47466bbfe9ffa3ea930e49.shtml). Disclosed information comprised: (i) 
name and overview of the project; (ii) name and contact information of the construction unit; (iii) 
name and contact information of the EIA institute; (iv) the form for public opinions collection; and 
(v) the way for the public to deliver and submit opinions. No public comments were received. 
 

 

http://www.ganzhou.gov.cn/zfxxgk/c101677/2020-10/16/content_4da42e7bfc47466bbfe9ffa3ea930e49.shtml
http://www.ganzhou.gov.cn/zfxxgk/c101677/2020-10/16/content_4da42e7bfc47466bbfe9ffa3ea930e49.shtml


151 

 

 

Figure VII-1: First Round of Information Disclosure via Ganzhou Municipal Government’s 
Website  

 
342. The second round of information disclosure was posted in Chinese via the website of 
Ganzhou Municipal Development and Reform Commission on May 19, 2021 prior to final review 
and approval by each district/county Ecology and Environment Bureaus (EEBs) 
(http://dpc.ganzhou.gov.cn/gzsfgw/tzgg/202105/92bdfd75beb44e138a619735eaddfc9b.shtml). 
In line with PRC regulations, disclosed documents and information will include: (i) description of 
the project and subprojects, including the project locations, scope and construction methods; (ii) 
the potential impacts and risks during construction and operation; (iii) the mitigation measures 
proposed in the IEE and DEIA; (iv) the linkage to download the full DEIA; (v) methods and contact 
channels for public feedback (to the DEIA Institute and the IAs), and duration of public access to 
DEIA report; (vi) forms and methods for the public consultation; and (vii) the date, time, location 
and organizer’s contact information for the public consultation meetings. The information 
disclosure will last for 15 working days for the public to express their opinions on the project.  
 
C. First Round of Public Consultation 
 
343. The first round of public consultation for the project was conducted by the domestic EIA 
institute during September 20 to 25, 2020. Face-to-face interviews, informal visits to villages and 
households, consultation meetings and questionnaire survey were conducted within the project 
area to seek the views and opinions of affected persons, local communities and governmental 
departments, and other stakeholders. Questions and discussion meetings were focused on 
environmental issues and social benefits associated with the different project components. The 
consultations covered all project locations in Chongyi County, Dayu County, Huichang County, 
Ningdu County, Shangyou County, Shicheng County, Xinguo County, Yudu County and Nankang 
District in Ganzhou Municipality. Selected photos taken during the consultations and surveys are 
shown in Figure VII-2. 
 

 
Consultation in Chongyi County 

 

 
Consultation in Dayu County 
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Consultation in Huichang County 

 

 
Consultation in Ningdu County 

 
Consultatoin in Shangyou County 

 

 
Consultation in Shicheng County 

 
Consultation in Xingguo County 

 

 
Consultation in Yudu County 
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Consultation in Nankang District 

Source: the DEIA institute. 

Figure VII-2: Photos of 1st Round of Public Consultation Activities 
 

344. The questionnaires contained 20 questions covering environmental issues and opinions 
towards the project. A total of 484 questionnaires were distributed in the survey, and 484 valid 
questionnaires were collected. The recovery rate was 100%. The demographical information of 
the respondents is shown in Table VII-1: , and the key statistical results of the survey are shown 
in Table VII-1: .   
 
345. Results of the first round of public consultation. Of 484 people surveyed, 51.03% (247) 
of the respondents were male and 48.97% (237) were female. Regarding education, 43.39% (210) 
of the participants were below junior school, 34.09% (165) were at junior school, 14.26% (69) 
were at high school, and 8.26% (40) were at university or above. With respect to occupation, 
83.68% (405) of the participants were local farmers, 3.51% (17) were workers, 1.65% (8) were 
government staff, and 11.16% (54) belonged to other categories. 
 
346. For the project construction phase, the top three issues concerned about by the public 
were ambient air (21.77%), noise (20.08%) and ecology (14.61%). Over 20% respondents 
considered that the dust and noise during construction phase may pose adverse impacts on their 
daily life. About 14.61% respondents opinioned that the construction of river embankment may 
influence the original ecosystem along the rivers. For the project operation phase, the top three 
issues concerned about were noise (22.1%), ambient air (18.73%), and surface water (13.61%). 
Respondents had concerns over the operation and maintenance of the constructed facilities, 
including wastewater treatment facilities, and solid waste transfer stations. Odor, noise and 
wastewater or leachate generated by these facilities due to inappropriate O&M may pose adverse 
impacts on their daily life during operation phases.  
 
347. Most of the respondents (over 99%) accepted the project impacts with implementation of 
the proposed environmental mitigation measures. About 85.75% of the respondents believed that 
the project would have positive impacts on local environments, 13.62% opinioned that there will 
be no impacts and 0.62% (3 people) voiced that the project will pose adverse environmental 
impacts. Among the three people with negative attitude on the project environmental impacts, one 
person had concerns over the noise and solid waste from the solid waste transfer stations, two 
people were worried about the potential noise and odor from wastewater treatment plants.  Among 
all respondents, 481 (99.38%) of them supported the project and 480 (99.18%) of them believed 
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that the project could promote local economic development and had a positive attitude towards it. 
The results of questionnaire survey indicated that the implementation of the project has been 
recognized and accepted by the public. 
 

Table VII-1: Demographical Information of Questionnaire Respondents – 1st round of 
public consultation 

Parameter Indicator No. % 

Gender Male 247 51.03% 
Female 237 48.97% 

Age 

Below 20 3 0.62% 
21-40 98 22.45% 
41-60 295 60.95% 
Above 60 6 18.18% 

Nationality 
Han people 462 95.45% 
Others 22 4.54% 

Education 
Level 

Primary School or Below 210 43.39% 
Junior school 165 34.09% 
High school, including technical secondary 
school 

69 14.26% 

Bachelor degree or above, including junior 
college 

40 8.26% 

Occupation 

Farmer 405 83.68% 
Worker 17 3.51% 
Civil servant 8 1.65% 
Other 54 11.16% 

Source: the DEIA institute, 2020. 
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Table VII-2: Statistical Result of Public Consultation Questionnaire – 1st round of public 

consultation 
Question Item No. %  

1. In your opinion, what are the major 
environment pollution issues in your 
areas? 

Ambient air 111 19.79% 
Noise 43 7.66% 
Surface water 75 13.67% 
Ground water 44 7.84% 
Soil waste 63 11.23% 
Ecology (including 
water and soil erosion) 

86 15.33% 

Other concern 139 24.78% 

2. Distance between your working place and 
project site. 

<1 km 161 33.26% 
1-3 km 169 34.92% 
3-5 km 88 18.18% 
> 5km 66 13.64% 

3. Distance between your house and project 
site.  

<1 km 157 32.44% 
1-3 km 177 36.57% 
3-5 km 83 17.15% 
> 5km 67 13.84% 

4. Do you know this project before this public 
consultation? 

Yes 273 56.40% 
No 211 43.60% 

5. After this public consultation, are all the 
potential positive and adverse impacts of 
the proposed project components clear to 
you? 

Clearly understand 78 16.11% 
Somewhat understand 402 83.06% 

Do not understand 4 0.83% 

6. What do you think are the potential 
impacts of the proposed project on the 
surrounding environment? 

Ambient air 128 22.11% 
Noise 95 16.41% 
Surface water 69 11.92% 
Ground water 35 6.04% 
Soil waste 47 8.12% 
Ecology (including 
water and soil erosion) 

75 12.95 

Other concern 130 22.45% 
7. After the introduction by EIA institute, do 

you understand the mitigation measures 
of the proposed project? 

Clearly understand 63 13.01% 
Somewhat understand 417 86.16% 
Do not understand 4 0.83% 

8. In your opinion, what would be the major 
impacts during project construction? 
(multiple choice) 

Ambient air 155 21.77% 
Noise 143 20.08% 
Surface water 95 13.34% 
Ground water 30 4.21% 
Soil waste 57 8.01% 
Ecology (including 
water and soil erosion) 

104 14.61% 

Other concern 128 17.98% 
9. Without mitigation measures, do you 

accept anticipated construction phase 
impacts? 

Accept 481 99.38% 
Do not accept 3 0.62% 
Have no idea 0 0% 

10. After learning about mitigation measures 
during the construction, do you accept 
anticipated construction phase impacts? 

Accept 483 99.79% 
Do not accept 1 0.21% 
Have no idea 0 0% 

11. In your opinion, what would be the major 
impacts during project operation? 
(multiple choice) 

Ambient air 139 18.73% 
Noise 164 22.10% 
Surface water 101 13.61% 
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Question Item No. %  
Ground water 40 5.39% 
Soil waste 81 10.92% 
Ecology (including 
water and soil erosion) 

97 13.07% 

Other concern 120 16.17% 

12. Do you accept the impacts to ambient air 
quality by this project? 

Accept 481 99.38% 
Do not accept 1 0.21% 
Have no idea 2 0.41% 

13. Do you accept the impacts to surface 
water quality by this project? 

Accept 482 99.59% 
Do not accept 0 0 
Have no idea 2 0.41% 

14. Do you accept the impacts to ground 
water quality by this project? 

Accept 480 99.17% 
Do not accept 0 0 
Have no idea 4 0.83% 

15. Do you accept the impacts to acoustic 
environment quality by this project? 

Accept 480 99.18% 
Do not accept 2 0.41% 
Have no idea 2 0.41% 

16. Do you accept the impacts to ecological 
environment by this project? 

Accept 482 99.58% 
Do not accept 1 0.21% 
Have no idea 1 0.21% 

17. Do you accept environment, health, and 
safety risks caused by this project? 

Accept 481 99.38% 
Do not accept 2 0.41% 
Have no idea 1 0.21 

18. What impacts do you think the proposed 
project will have on local environment? 

Positive impacts 415 85.75% 
Negative impacts 3 0.62% 
No impacts 66 13.63% 

19. Do you think construction of this project 
can improve local economic development 
or not? 

Yes 480 99.18% 
No 2 0.41% 
I do not know 2 0.41% 

20. Do you support the project? 
Yes 481 99.38% 
No 0 0 
I do not know 3 0.62% 

Source: the DEIA institute. 

 
 
D. Second Round of Public Consultation 
 
348. The second round of public consultation was undertaken in the nine project counties and 
district in the form of consultation meetings/discussion forums followed by questionnaire surveys 
during March 25 to 31, 2021. The public meetings were used as an opportunity to: (i) present the 
updated project scope and expected environmental benefits; (ii) present the updated impact 
assessment and proposed mitigation measures, as defined in the updated FSR and DEIA; (iii) 
introduce the project grievance redress mechanism (GRM); and (iv) collect relevant views of 
affected people and stakeholders on project design and mitigation measures. Participants 
included households in the project sites and local agencies. Photos of the consultation meetings 
are shown in Figure VII-3. 
 
 



157 

 

 

 
Consultation meeting in Chongyi County 

 

 
Consultation meeting in Dayu County 

 
Consultation meeting in Huichang County 

 

 
Consultation meeting in Ningdu County 

 
Consultatoin meeting in Shangyou County 

 

 
Consultation meeting in Shicheng County 
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Consultation meeting in Xingguo County 

 

 
Consultation meeting in Yudu County 

 
Consultation meeting in Nankang District 

Source: the DEIA institute. 

Figure VII-3: Photos of 2nd round of Public Consultation Activities 
 
 
349. After the meetings, 438 follow-up questionnaires were distributed to the participants and 
438 (100%) completed questionnaires were received. The questionnaires focused on public 
understanding of the project scope, the potential environmental impacts of the project and 
opinions on the proposed mitigation measures. The demographical information of the 
respondents is shown in Table VII-3, and the key statistical results of the survey are shown in 
Table VII-4.  
 
350. Results of the second round of public consultation. Of 438 people surveyed, 53.9% 
(236) of the respondents were male and 46.1% (202) were female. Regarding education, 31.3% 
(137) of the participants were below junior school, 42.5% (186) were at junior school, 14.4% (63) 
were at high school, and 11.9% (52) were at university or above. With respect to occupation, 81.1% 
(355) of the participants were local farmers, 4.6% (20) were workers, 2.1% (9) were government 
staff, and 12.3% (54) belonged to other categories. 
 
351. According to the survey results, 98.4% (431) respondents supported the project and 1.6% 
(7) had no opinion. About 71.2% (312) respondents believed that the project would have positive 
impacts on local environment, 21.2% (119) opinioned that there will be no impacts, and 0.7% (3) 
voiced that the project will pose adverse environmental impacts. Among the three people with 
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negative attitude on the project environmental impacts, they had concerns over the odor and noise 
from the constructed facilities. For the project construction phase, the top three issues concerned 
about by the respondents were ambient air (27.3%), noise (21.6%) and surface water (15.1%). 
The respondents had concerns on the dust, noise and construction wastewater generated during 
construction. For the project operation phase, the top three issues concerned about were ambient 
air (28.3%), noise (23.1%), and ecology (14.2%). Over 20% of the respondents expressed their 
concerns on the odor and noise from wastewater treatment plants and solid waste transfer 
stations.  
 
352. These concerns were addressed in the project designs and safeguards as follows. For 
noise control, construction works will be limited to daytime. Movable noise barriers will be 
installed, and low-noise equipment will be applied during construction. Noise monitoring will be 
conducted at regular intervals to identify any incompliance of noise emission and implement 
mitigation measures timely. Regular consultation of nearby residents to identify concerns will be 
conducted prior to and during construction. For dust control, daily water spraying on construction 
sites is required. Stockpiles will be covered with dust shrouds or tarpaulin to avoid and minimize 
dust generation. No construction work is allowed during high wind. Timely monitoring of air quality 
and inspections during construction will also be performed. Additional mitigation measures will be 
evaluated and implemented, as necessary. For wastewater during construction, no wastewater 
will be discharged onto the surrounding soil or into the river. Construction wastewater will be 
treated onsite and be reused for dust control. Domestic wastewater will either be treated by onsite 
septic tanks or be discharged to existing sewage system. For odor control, periodical inspection 
on the performance of WWTPs and SWTSs to ensure the normal operation will be conducted by 
operators. Sludge compacted solid waste, and leachate will be transported to disposal facilities in 
sealed containers.  
 

Table VII-3: Demographical Information of Questionnaire Respondents – 2nd round of 
public consultation 

Parameter Indicator No. % 

Gender Male 236 53.9% 
Female 202 46.1% 

Age Below 20 1 0.2% 
21-40 94 21.5% 
41-60 232 53.0% 
Above 60 111 25.3% 

Education 
Level 

Primary School or Below 137 31.3% 
Junior school 186 42.5% 
High school, including technical secondary 
school 

63 14.4% 

Bachelor degree or above, including junior 
college 

52 11.9% 

Occupation Farmer 355 81.1% 
Worker 20 4.6% 
Civil servant 9 2.1% 
Other 54 12.3% 

Source: the DEIA institute, 2021. 
 
Table VII-4:  Statistical Result of Public Consultation Questionnaire – 2nd round of public 

consultation 
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Question Item No. %  

1. In your opinion, what are the major 
environment pollution issues in your 
areas? 

Ambient air 71 20.5 
Noise 52 15.0 
Surface water 80 23.1 
Ground water 30 8.7 
Soil waste 44 12.7 
Ecology (including 
water and soil erosion) 

57 16.5 

Other concern 12 3.5 

2. Distance between your working place and 
project site. 

<1 km 254 57.9 
1-3 km 122 27.9 
3-5 km 35 8.0 
> 5km 27 6.2 

3. Distance between your house and project 
site.  

<1 km 247 56.4 
1-3 km 125 28.5 
3-5 km 36 8.2 
> 5km 30 6.8 

4. After this public consultation, are all the 
potential positive impacts of the proposed 
project components clear to you? 

Clearly understand 279 63.7 
Somewhat understand 148 33.8 
Do not understand 11 2.5 

5. After this public consultation, are all the 
potential adverse impacts of the proposed 
project components clear to you? 

Clearly understand 279 63.7 
Somewhat understand 143 32.6 
Do not understand 16 3.7 

6. What do you think are the potential 
impacts of the proposed project on the 
surrounding environment? 

Ambient air 104 27.4 
Noise 74 19.5 
Surface water 64 16.8 
Ground water 15 3.9 
Soil waste 38 10.0 
Ecology (including 
water and soil erosion) 

64 16.8 

Other concern 21 5.5 
7. After the introduction by EIA institute, do 

you understand the mitigation measures 
of the proposed project? 

Clearly understand 314 71.7 
Somewhat understand 111 25.3 
Do not understand 13 3.0 

8. In your opinion, what would be the major 
impacts during project construction? 
(multiple choice) 

Ambient air 101 27.3 
Noise 80 21.6 
Surface water 56 15.1 
Ground water 21 5.7 
Soil waste 43 11.6 
Ecology (including 
water and soil erosion) 

50 13.5 

Other concern 19 5.1 

9. Are you satisfied with the mitigation 
measures during project construction? 

Satisfied 375 85.6 
Partially satisfied 63 14.4 
Not satisfied 0 0 

10. In your opinion, what would be the major 
impacts during project operation? 
(multiple choice) 

Ambient air 102 28.3 
Noise 83 23.1 
Surface water 51 14.2 
Ground water 17 4.7 
Soil waste 36 10.0 
Ecology (including 
water and soil erosion) 

55 15.3 

Other concern 16 4.4 
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Question Item No. %  

11. Are you satisfied with the mitigation 
measures during project operation? 

Satisfied 380 86.8 
Partially satisfied 58 13.2 
Not satisfied 0 0 

12. Are you satisfied with the mitigation 
measures for community health and 
safety impacts? 

Satisfied 354 80.8 
Partially satisfied 83 18.9 
Not satisfied 1 0.2 

13. Do you know the grievance redress 
mechanism of the project? 

Yes 409 93.4 
No 29 6.6 

14. If you have project-related complain 
during project construction or operation, 
do you know how to deal with it? 

Yes 405 92.3 

No 
33 7.7 

15. What impacts do you think the proposed 
project will have on local environment? 

Positive impacts 312 71.2 
Negative impacts 7 1.6 
No impacts 119 21.2 

16. Do you think construction of this project 
can improve local economic development 
or not? 

Yes 424 96.8 
No 3 0.7 
I do not know 11 2.5 

17. Do you support the project? 
Yes 431 98.4 
No 0 0 
I do not know 7 1.6 

Source: the DEIA institute, 2021. 
 
E. Future Information Disclosure and Public Participation 
 
353. Meaningful consultation to safeguard the environment and local residents will continue 
and a dialogue channel will be maintained with the affected public and stakeholders throughout 
project implementation. Such dialogue will ensure that public concerns are understood and dealt 
with in a timely manner. Future public consultation will be conducted via questionnaire surveys, 
household visits, workshops, and consultation meetings per schedule or when there are 
complaints or unanticipated negative environmental impacts.  
 
354. The implementing agencies (IAs) with the support from the PMO and loan implementation 
consultants will be responsible for organizing the public consultations. The contractors will be 
required to communicate and consult with the communities in the subprojects’ areas, especially 
those close to their construction sites. Eye-catching public notice boards will be set at each 
construction site to proclaim the purpose of the construction, the duration of disturbance, the 
responsible entities on-site, including contractor name, construction supervision company (CSC), 
IA, and the project level GRM. Contact information of all GRM entry points (including community 
leaders, neighborhood organizations, local authorities, district EEBs, and contractors) will be 
disclosed on the construction site information boards. The cost for GRM will be included in the 
IAs’ operation budget.  
 
355. During construction, affected people will be consulted at least once a year through formal 
questionnaire surveys and a public workshop. The surveys and the public workshop will be 
conducted by the IAs supported by environment consultant. On-site environmental engineers of 
the construction contractors or construction supervision companies will conduct informal 
interviews with affected people on a regular basis. Public consultation will focus on complaints 
about community disturbances from construction activities, such as construction noise, dust, solid 
waste, and wastewater, as well as public concerns about soil erosion, air pollution and water 
pollution. 
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356. A plan for future consultation during design, construction and operation has been 
developed, and is presented in the EMP. The plan includes public consultation on (i) inspection 
and monitoring the impacts and mitigation measures during the construction and operation; (ii) 
evaluating the environmental and economic benefits and social impact; and (iii) consulting with 
the public after the project completion.  
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VIII.  GRIEVANCE REDRESS MECHANISM 
 
357. A project-specific grievance redress mechanism (GRM) has been developed in compliance 
with PRC and ADB’s SPS (2009) requirement to address environmental, health, and safety 
concerns associated with the project construction and operation. The GRM is designed to achieve 
the following objectives: i) provide channels of communication for local communities to raise 
concerns about environmental and social grievances which might result from the project; ii) prevent 
and mitigate adverse environmental and social impacts to communities caused by project 
construction and operation; iii) improve mutual trust and respect and promote productive 
relationships between the IAs and local communities; and iv) build community acceptance of the 
project. The GRM is accessible to all members of the community, including women, youth, and 
poverty-stricken residents. Multiple points of entry are available, including face-to-face meetings, 
written complaints, telephone conversations, e-mail, and social media.  
 
358. Public grievances to be addressed by the GRM will most likely include disturbance of 
agricultural activities, traffic, dust emissions, construction noise, odor from the wastewater 
treatment facilities, solid waste transfer stations and kitchen waste treatment plant, soil erosion, 
inappropriate disposal of construction wastes, damage to private houses, safety measures for the 
protection of the public and construction workers, and/or water quality deterioration. A separate 
GRM has been designed for the project for issues related to land acquisition and resettlement, as 
these generally require different procedures and timelines to resolve compared with 
environmental-related grievances. 
 
359. Currently, in Ganzhou Municipality (and generally in the PRC), when residents or 
organizations are negatively affected by construction or development, they may complain, 
individually or through their village or community committee, to the contractors, developers, the 
local EEB, or by direct appeal to the local courts. The weaknesses of this system are: (i) the lack 
of dedicated personnel to address grievances; and (ii) the lack of a specific timeframe for the 
redress of grievances. This project GRM addresses these weaknesses. 
 
360. The details of the GRM, including a time-bound flow chart of procedures, are described in 
the project EMP (Appendix 1 of this IEE). 
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IX. ENVIRONMENTAL MANAGEMENT PLAN AND ESMS 
 
361. The management of environmental safeguard risks, measures, monitoring, and reporting 
for the project will be implemented through two documents: (i) a project environment management 
plan (EMP), for all outputs except for the green financing component under output 2, and (ii) an 
environmental and social management system (ESMS), for the green financing component under 
output 2. The EMP is the over-arching document for environmental safeguards, but the mitigation 
and monitoring measures focus on civil works under outputs 1-4. The green financing component 
under output 2, which will be designed during the project implementation, will be managed under 
the ESMS. 
 
362. Environment management plan. An EMP has been prepared for the project and the 
details of the EMP are presented in Appendix 1. The objective of establishing the EMP is to propose 
appropriate mitigation measures and establish the institutional arrangements to monitor and 
ensure compliance with the PRC environmental regulations, ADB’s SPS, and the project 
documents. Such institutional mechanisms will seek to ensure continuous improvement of 
environmental protection activities during preconstruction, construction, and operation to prevent, 
reduce, or mitigate adverse impacts. The EMP draws on findings of the domestic EIA report, TA 
discussions and agreements with the PMO, IAs and relevant government agencies.  
 
363. The EMP consists of six components: (i) institutional arrangements and environmental 
responsibility; (ii) environmental mitigation measures; (iii) environmental monitoring; 
(iv) institutional strengthening and training; (v) public consultation; and (vi) GRM. Environmental 
monitoring consists of two types of monitoring: (i) environmental monitoring in terms of 
environmental data collection and analyses for assessing the extent and severity of impact; and (ii) 
compliance monitoring (or audit) by independent entities for verifying EMP implementation.  
 
364. The EMP will be updated after completion of detailed design and included as a separate 
annex in all bidding and contract documents. Contractors will be required to develop site-EMPs 
that are fully responsive to the EMP. 
 
365. Environmental and social management system (ESMS). Under project output 2, the 
environmental and social safeguard requirements for the green financing subproject to be funded 
under the FIL will be subject to an ESMS. The ESMS is publicly available as separate linked 
document to the ADB Report and Recommendations of the President to the Board of Directors. 
The ESMS describes the required procedures for safeguard screening, categorization, impact 
assessment, mitigation, monitoring, and reporting for the future activities to be funded under the 
FIL. It also defines the types of subprojects which may be supported. Proposed activities which fall 
into category “A” risk level for social or environmental impacts or category “B” risk level for social 
impacts (i.e., issues related to resettlement, land use rights transfer, and/or indigenous peoples) 
under ADB’s SPS will not be supported under the FIL. The ESMS has been designed in 
consultation with the PMO and Ganzhou Branch of Agricultural Bank of China (GABC), the 
implementing agency for the FIL. GABC will implement the ESMS, with guidance from the PMO 
and loan implementation consultants. 
 
366. Consolidated semi-annual environmental safeguard progress reports will be provided to 
ADB to report on implementation progress for the EMP and ESMS.  
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X. PROJECT ASSURANCES 
 
367. All ADB-funded projects are required to comply with a standard set of loan assurances for 
environmental safeguards, which focus on compliance with national laws and the project EMP. In 
addition, the following project-specific assurances are included in the project agreement between 
ADB and the GMG. Refer to the loan and project agreements for the final wording of the 
assurances.  
 
(i). GMG shall ensure and shall cause the IAs to ensure that agricultural chemicals listed as 

hazardous under Classes I or II by the World Health Organization or listed as prohibited or 
strictly controlled use under the Borrower’s national regulations for pesticide management are 
not used within the Project area. 

 
Additional specific requirements for the ESMS 
 
(ii). GMG and the Agricultural Bank of China shall ensure that all subprojects approved under the 

FIL comply with the ESMS.  
 

(iii). GMG shall, through the Ganzhou Branch of Agricultural Bank of China (GABC), shall ensure 
that (a) all subprojects to be financed under the fund are screened as per the procedures set 
out in the ESMS and (b) as part of the ESMS, GABC submits to ADB for prior review and 
approval the proposed safeguards screening documents and proposed safeguard 
classification, together with the project description for the first two Qualified Subprojects from 
each type of project category, as set out in PAM.  If such proposed Safeguards classifications 
and the project description are satisfactory to ADB, any subsequent Qualified Subproject shall 
only be subject to post review in the annual ESMS performance report required to be submitted 
to ADB as described in the ESMS. Further, GMG shall, through GABC, ensure that before any 
Qualified Subproject is approved, an IEE and RP, as applicable, are prepared for such 
Qualified Subproject, as required pursuant to ESMS.   
 

(iv). GMG shall and shall cause the GABC to ensure that (i) the applicant for the approved 
subproject design, construct, implement, operate and decommission the Qualified Subproject 
in accordance with (a) all applicable laws and regulations of the Borrower relating to 
environment, health and safety; (b) the ESMS adopted by the Agricultural Bank of China; and 
(c) all measures and requirements set forth in an IEE, where such measures are required for 
an Qualified Subproject with Environmental Safeguards Category B under applicable law 
and/or the ESMS and (d) any corrective or preventative actions set forth in a Safeguards 
Monitoring Report, and (ii) the institutional arrangements for effective implementation of 
environmental and social safeguards as described in the ESMS are in place before 
commencement of any Works under the Qualified Subproject, and (iii) any adverse impact on 
the environment that may arise from Qualified Subproject implementation activities is promptly 
mitigated or minimized and reported to ADB in accordance with the ESMS.  
 

(v). GMG shall and shall cause the GABC to ensure that (a) necessary budgetary and human 
resources are made available to fully implement the ESMS; and (b) each Qualified Grantee 
under the Qualified Subproject makes necessary budget and human resources to fully 
implement the respective EMP and RP, as applicable. 
 

(vi). GMG shall and shall cause the GABC to ensure that throughout the duration of the Qualified 
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Subproject, (a) any changes to the design of the Qualified Subproject that may potentially 
cause negative environmental impacts will be screened and assessed, and environmental 
monitoring and mitigation measures shall be revised pursuant to procedures as set out in 
ESMS.  
 

(vii). GMG shall, through the GABC, submit semi-annual progress reports on the implementation of 
the ESMS. GMG and the GABC shall review the effectiveness of its ESMS implementation 
after 12 months of Project implementation, and make any necessary changes as required by 
ADB following such review.  
 

(viii). Financing of Any Qualified Subproject after the Loan Closing Date, GMG shall ensure that 
after the Loan Closing Date, any subproject to be financed through the FIL shall be selected 
and implemented in accordance with all the provisions under the Loan Agreement and this 
Project Agreement to the extent that they are applicable to such subprojects. In particular, all 
such subprojects shall be selected in accordance with the Selection Criteria and implemented 
in accordance with the ESMS. 
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XII. CONCLUSION AND RECOMMENDATIONS 
 
368. This IEE including the EMP was prepared in compliance with ADB’s SPS, and relevant 
domestic environmental regulations. The IEE incorporates the findings of the domestic FSR, EIA, 
and topical studies conducted (including a climate risk and vulnerability assessment, 
environmental due diligence assessment etc.). Potential environmental impacts have been 
identified in the IEE and mitigation measures have been proposed. A comprehensive EMP 
including environmental monitoring program has been developed. Both internal and external 
environmental monitoring procedures during project implementation will be conducted to ensure 
the EMP implementation.  
 
369. It is concluded that that potential environmental impacts associated with the project may be 
avoided, minimized, and/or reduced with effective implementation of the EMP and ESMS. The 
IEE’s findings have been incorporated in the EMP as mitigation and management measures to be 
implemented during the project execution. 
 
370. Key environmental impacts during construction are from the proposed construction of new 
sewage drainage pipes, rural wastewater treatment plants, water supply plants, water supply 
pipes, solid waste transfer stations, the Chongyi solid waste treatment center, river embankment, 
agricultural infrastructure, as well as river dredging and afforestation. These construction works 
may cause wastewater discharge, increased noise level, air pollution (mainly fugitive dust), soil 
erosion from uncontrolled earthworks, and uncontrolled solid waste disposal. Other impacts 
include interference with traffic and municipal services during wastewater/water pipe construction, 
permanent and temporary acquisition of land, involuntary resettlement, and occupational and 
community health and safety. Measures to avoid, minimize, and mitigate potential project impacts 
have been developed and included in the EMP (Appendix 1) and ESMS (the ESMS is publicly 
available as separate linked document to the ADB Report and Recommendations of the President 
to the Board of Directors), which are the key documents for managing, monitoring, and reporting 
on environmental impacts of the project. A project specific GRM has been developed and will be 
implemented at the municipal, county/district and project site levels.  
 
371. Project assurances have been developed to strengthen confidence in the implementation 
of key mitigation measures specified in the project EMP, and to address potential issues that are 
beyond the project scope. The assurances have been agreed between the GMG and ADB and are 
described in Section X. 
 
372. Overall, the IEE has: i) identified potential environmental impacts; ii) developed appropriate 
mitigation measures; ii) assessed public support from the project beneficiaries and affected people; 
iv) established a project GRM; iv) prepared a project EMP, including environmental management 
and supervision mechanisms, environmental monitoring plans, and capacity building and training 
arrangements. The project will not lead to significant adverse environmental impacts that are 
irreversible, diverse, or unprecedented. The overall impacts of the project to the biological 
environment on noise, vibration, air, surface water, and biophysical resources during both the 
construction and operational phases are minimal and can be reduced or eliminated to acceptable 
levels by implementing the proposed mitigation measures and by following the EMP developed for 
the project.  
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APPENDIX 1. ENVIRONMENTAL MANAGEMENT PLAN 
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A. Introduction 
 

1. This Environmental Management Plan (EMP) was prepared for Jiangxi Ganzhou Rural 
Vitalization and Comprehensive Environment Improvement Project (the project) in PRC. The 
EMP was prepared in accordance with the requirements of the Asian Development Bank’s 
(ADB’s) Safeguard Policy Statement ([SPS], 2009] based on the project initial environmental 
examination (IEE) report; domestic feasibility study reports (FSRs) and domestic environmental 
impact assessment reports (EIARs). 
 

2. The EMP specifies the effective implementation of environmental protection activities for 
all phases of the project, including design & pre-construction, construction, and operational 
phases to prevent, reduce, or mitigate adverse environmental impacts and risks. It defines 
appropriate mitigation measures and monitoring requirements for the anticipated environmental 
impact and identifies the institutional responsibilities and mechanisms for monitoring to ensure 
the compliance with relevant PRC’s environmental laws, standards, and regulations, and ADB’s 
SPS (2009). The EMP specifies (i) objectives; (ii) implementing organization and 
responsibilities; (iii) mitigation measures; (iv) inspection, monitoring, and reporting 
arrangements; (v) training and institutional strengthening; (vi) future public consultation and 
grievance redress mechanism (GRM); and (vii) a feedback and adjustment mechanism. The 
EMP supervision and monitoring results will be used to evaluate: (i) the extent and severity of 
actual environmental impacts against the predicted impacts, (ii) the performance of the 
environmental protection measures or compliance with related rules and regulations, (iii) trends 
of impacts; and (iv) overall effectiveness of the mitigation measures. 
 

3. In the design stage，the PMO will pass the EMP to the design institute for incorporating 
mitigation measures into 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 
the IAs of the eight counties and one district will prepare and provide the specification clauses 
for incorporation into the bidding documents: (i) a list of environmental management 
requirements to be budgeted by the bidders in their bids; (ii) environmental clauses for 
contractual terms and conditions; and (iii) the project domestic EIA reports and updated EMP. 
 

B. Institutional Arrangements and Responsibilities for EMP Implementation 
 
4. The Ganzhou Municipal Government (GMG) is the executing agency (EA) of the project. 
At the municipal level, GMG has established the: (i) Ganzhou Municipal Project Leading Group 
(GPLG) to provide policy guidance, overall oversight, and coordination for the project. The 
GPLG is chaired by the deputy mayor of GMG and comprised of officers from Ganzhou 
Municipal Ecosystem Protection Center (GMEPC), Ganzhou Municipal Development and 
Reform Commission (GDRC), Ganzhou Finance Bureau (GFB), and other municipality 
bureaus; and (ii) PMO, to manage, supervise and coordinate overall project implementation. 
The PMO is established with membership of all key agencies and departments involved in 
project management and implementation. The project activities will be carried out at the city 
level or county or district level. 
 
5. For the project activities at city level (the financial intermediary loan (FIL) component), 
Agricultural Bank of China will be the implementing agency. For subprojects to be implemented 
at the county or district level, the county DRCs and Nankang EPC will be the implementing 
agencies, which will be responsible for daily project implementation with guidance of PMO. The 
project will have 10 implementing agencies: Agricultural Bank of China; and Nankang District 
Government, Yudu County Government, Ningdu County Government, Chongyi County 
Government, Shangyou County Government, Dayu County Government, Huichang County 
Government, Shicheng County Government, and Xingguo County Government. EMP 
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implementation arrangements and responsibilities are summarized in Table EMP-1. 
Environmental and social safeguards for the FIL (under output 2) will be managed under an 
environmental and social management system (ESMS) (the ESMS is publicly available as 
separate linked document to the ADB Report and Recommendations of the President to the 
Board of Directors).  
 

Table EMP-1: Institutional Responsibilities for EMP implementation 

Agency Environmental Management Roles and Responsibilities 

Ganzhou Municipal 
Government 

• Project executing agency. 
• Overall accountability and responsibility for project planning, 

management, and implementation. 
• Ensure timely and effective execution of the loan agreements. 
• Coordinate with ADB. 

Ganzhou Municipal 
Project Leading Group 
(PLG)  

• Ensure timely national, provincial, and inter-agency coordination and 
support for the project as needed. 

• High-level support to executing agency. 
• Provide advice on project implementation. 
• Review project progress. 

Ganzhou Municipal 
Project Management 
Office (PMO) 
 

Overall project management:  

• Supervise and manage daily project implementation. 
• Recruit and manage design institutes, procurement agents, 

consultants, contractors, CSCs, in accordance with government and 
ADB regulations. 

• Submit bidding documents, bid evaluation reports and other 
documents as needed to ADB for endorsement. 

• Supervise construction and monitor quality control. 
• Coordinate with ADB on all aspects of project implementation. 

Environment safeguards – all project outputs 

• Engage the LIEC, and EMA for external environmental monitoring. 
• Assign 1 PMO Environment Officer and 1 PMO Social Officer. 

Role of the PMO Environment Officer - IEE and EMP – all project 
outputs except the financial intermediary loan under output 2 
• Update IEE and/or EMP as needed, especially during the stage of 

detailed engineering designs. 
• Ensure that the EMP, especially all relevant mitigation measures, 

are included in the detailed engineering designs. 
• Establish the EMP grievance redress mechanism. 
• Supervise the implementation of mitigation measures during project 

design, construction, and operation. 
• Ensure that environmental management, monitoring, and mitigation 

measures are incorporated into bidding documents, construction 
contracts and operation management manuals. 

• Respond to any unforeseen adverse environmental impacts and 
take corrective actions as needed. 

• Ensure project compliance with the environmental safeguard 
assurances in the loan and project agreements. 

• Receive safeguard reports from the IAs and review and compile 
these. 

• Prepare semiannual environment monitoring reports to ADB. 

Role of the PMO Environment Officer - ESMS – for financial 
intermediary loan (under output 2) 

• Support Agricultural Bank of China to finalize the ESMS; and submit 
updated draft ESMS to ADB for endorsement. 
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Agency Environmental Management Roles and Responsibilities 

• Support Agricultural Bank of China to implement the green 
financing component and ESMS. 

• For the first batch of each subproject type (see ESMS) from each 
project county and district, submit the draft safeguard screening and 
categorization documents to ADB for endorsement. 

• Facilitate safeguard training for Agricultural Bank of China 
• Establish the ESMS grievance redress mechanism. 
• Incorporate monitoring and progress on ESMS implementation from 

Agricultural Bank of China in the semiannual environment 
monitoring reports to ADB. 

Implementing Agencies 
(IAs)   
 
Nankang District 
Government, Yudu 
County Government, 
Ningdu County 
Government, Chongyi 
County Government, 
Shangyou County 
Government, Dayu 
County Government, 
Huichang County 
Government, Shicheng 
County Government, 
Xingguo County 
Government 
 
(all project outputs 
except the financial 
intermediary loan under 
output 2) 
 

• Implement subprojects, including finance, administration, technical 
and procurement matters, monitoring, evaluation, safeguards. 

• Coordinate with PMO for project implementation. 
• Prepare tendering contracts; and submit bidding documents, bid 

evaluation reports and other documents to PMO. 
• Recruit design institutes, contractors, CSCs; and manage contractors 

and suppliers. 
• Incorporate EMP into bidding documents. 
• Supervise and monitor EMP implementation. 
• Participate in capacity building and training programs. 
• Construction supervision and quality control. 
• Submit withdrawal applications to finance bureau. 
• Commission the constructed facilities. 

Agricultural Bank of 
China 

• Implementing agency for the financial intermediary loan (under output 
2). 

• Establish, manage, and implement the financial intermediary loan 
and ESMS. 

• Prepare semiannual environment monitoring reports to PMO, for 
consolidation within progress reports by PMO to ADB. 

Project Facility 
Operators – Chongyi 
Urban Administration 
Bureau, Shicheng Urban 
Administration Bureau, 
Shangyou Urban 
Administration Bureau, 
Qingtang Water Supply 
Company, Ningdu Water 
Supply Company, 
qualified third parties 
commissioned by local 
governments. 

• Commission the constructed facilities. 
• Operate and maintain the completed facilities, including environmental 

management, monitoring, and reporting responsibilities. 

Loan Implementation 
Start-Up Consultant 
(Environment) (national; 
short-term in the earliest 

• Provide short-term bridging support to the PMO and IAs in the 
preparation for environment safeguards soon after project 
effectiveness before the loan implementation environment consultant 
(see below) is recruited. 
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Agency Environmental Management Roles and Responsibilities 

stage of project 
effectiveness) 

• Work with the PMO and IA safeguard officers. 
• Especially, assist establishment of the grievance redress 

mechanism.  
• As needed, review and update the TORs for the various PMO and/or 

IA safeguard positions and/or comment on the adequacy of assigned 
personnel in relation to qualifications needed for each role. 

• Assist PMO as needed to review and/or update the TOR for the 
external environment monitoring agency. 

• Assess whether any changes have been made to the project design 
and/or whether the detailed engineering designs require any update 
to the EMP. 

Loan Implementation 
Environmental 
Consultant (LIEC) 
(intermittent throughout 
project implementation) 

• To be recruited under the loan implementation consulting services. 
• Support the executing and implementing agencies in their tasks to 

coordinate and implement the EMP and ESMS. 
• Provide trainings to the PMO and IA safeguard personnel, 

contractors, and construction supervision companies, for EMP and 
ESMS implementation, including the EMP capacity building described 
in Table EMP-6. 

• Review the detailed engineering designs and assess whether the IEE 
and/or EMP requires updating. 

• Support the updating of the IEE and/or EMP, ESMS as needed. 
• Review bidding documents to ensure that EMP clauses are 

incorporated. 
• Review site-specific EMPs (prepared by contractors) to ensure 

compliance with the EMP. 
• Conduct site inspections to assess compliance with the EMP as 

required. 
• Help identify any environment-related implementation issues and 

propose corrective actions. 
• Review environment monitoring reports prepared by contractors. 
• Assist PMO environment officer to prepare the semiannual 

environmental monitoring reports to ADB. 
External environment 
monitoring agency 
(intermittent throughout 
project implementation)  

• Certified agency that will conduct the external environment 
monitoring described in Table EMP-5. 

• Monitor compliance of the identified parameters with the required 
project targets and standards; identify non-compliance. 

• Submit independent progress reports to PMO and ADB. 
Contractors (intermittent 
throughout construction)  

• Ensure sufficient funding and human resources for full 
implementation of mitigation and monitoring measures in the EMP. 

• Develop site-specific EMPs based on this EMP, including the specific 
contractor performance targets listed in Table EMP-2. 

• Timely and effective implementation of EMP measures for works. 
Construction supervision 
company (intermittent 
throughout construction)  

• Ensure sufficient funding and human resources for supervising and 
instructing contractors for proper and timely implementation of 
required mitigation and monitoring measures in the EMP. 

• Supervise construction progress and quality. 
• Appoint EHS officer for regular onsite supervision of contractors. 
• Supervise the contractor’s EMP implementation performance. 
• Undertake simple and cost-effective on-site quantitative 

measurements to regularly check that construction complies with the 
project environmental monitoring standards and targets, especially 
for noise and air quality (especially during excavation of pipe 
trenches in villages), using a basic hand-held meter. 

• Submit monthly EMP monitoring reports to IAs. 
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Agency Environmental Management Roles and Responsibilities 

Asian Development 
Bank (ADB) 
 
 

• Provide guidance and support to executing and implementing 
agencies to ensure compliance with loan and project agreements. 

• Conduct regular loan review missions, midterm review mission, and 
project completion review. 

• Review and approve sub-loans that require prior review under the 
financial intermediary loan. 

• Review and approve procurement actions. 
• Disburses the loan in accordance with the agreed procedures upon 

receipt of duly authorized disbursement applications and necessary 
supporting documentation. 

• Monitor the project implementation progress. 
• Review annual audit reports and follow up on audit 

recommendations. 
• Review project progress reports and monitors implementation of 

EMP, SDGAP, EMDF and ESMS. 
• Ensures that GMG act on any non-compliance issues. 
• Develop partnership with GMG and supervises project 

implementation to ensure ADB interests are safeguarded. 
• Disclose monitoring reports on ADB public website. 

ADB = Asian Development Bank, CSC=construction supervision company, EHS = environment, health, and safety, 
EMDF = ethnic minority development framework, EMP = environmental management plan, ESMS = environmental 
and social management system, GMG = Ganzhou Municipal Government, LIEC = loan implementation 
environmental consultant, PMO = project management office, PLG=project leading group, SDGAP = social 
development and gender action plan, SPS = Safeguard Policy Statement. 
Source: Asian Development Bank. 
 

 

Figure EMP-1. Project Organigram 

 

6. Environment staff within PMO and IAs. The PMO will designate a qualified 
environment officer, who will take overall responsibility for coordinating and supervising the 
implementation of the EMP and will also support the environmental and social staff to be 
recruited for the ESMS. The officer will work full-time for the project and will take charge of: (i) 
supervising the implementation of mitigation measures during project design, construction and 
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operation; (ii) ensuring that environmental management, monitoring, and mitigation measures 
are incorporated into bidding documents, construction contracts and operation management 
manuals; (iii) submitting semi-annual EMP monitoring and progress reports to ADB; (iv) 
coordinating the GRM; and (v) responding to any unforeseen adverse impacts beyond those 
mentioned in the domestic EIAs, the project IEE and the EMP. The PMO Environment Officer 
will be technically supported by the loan implementation environment consultant.  
 

7. Each IA in the eight counties and one district will assign a full-time environmental officer 
to: (i) review and approve contractors’ site-EMP; (ii) organize periodic environmental monitoring 
in compliance with the approved monitoring plan; (iv) act as local entry point for the project 
GRM; (v) assess the contractors’ compliance with the site-EMP and PRC environmental quality 
standards for ambient air, water, and noise; (vi) submit quarterly inspection and monitoring 
results to the PMO. The Agricultural Bank of China, the IA of the financial intermediary loan, will 
assign a full-time environment officer to coordinate with PMO environment officer and lead the 
implementation of ESMS.  
 

8. Loan implementation consultants. The PMO will engage (i) a loan implementation 
start-up environmental consultant on a short-term basis, to assist the PMO with early 
establishment of the EMP and ESMS immediately after project effectiveness, and (ii) a loan 
implementation environmental consultant (LIEC) and loan implementation social consultant 
(LISC), as part of the loan consultancy implementation services for the whole duration of the 
project. These consultants will be recruited for intermittent (part-time) support. They will support 
the PMO for capacity building for, and coordination of, the EMP and ESMS implementation. 
The LIEC will also support contractors in developing construction site-specific environmental 
management plans (site-EMPs) prior to construction and operation. The need to extend 
consultant support for the Agricultural Bank of China will be reviewed after about 12 months of 
project implementation.  
 

9. Draft terms of reference for the positions of the PMO Environment Officer and PIU 
Environment Officer are described in Appendix EMP-1. Draft terms of reference for the loan 
implementation environment consultant and start-up environmental consultant are in the project 
administration manual (PAM) (the PAM is publicly available as separate linked document to the 
ADB Report and Recommendations of the President to the Board of Directors). 
 

10. Environmental Monitoring Agency (EMA). The PMO will recruit an EMA to conduct 
periodic environmental monitoring during construction and operation in accordance with the 
monitoring plan (Table EMP-5). The draft terms of reference for the EMA is in the PAM. 
 

C. Potential Impacts and Mitigation Measures 
 

11. Table EMP-2 and Table EMP-3 list the anticipated impacts and environmental safeguard 
issues of the subprojects in the eight counties and one district during the phases of design and 
pre-construction, construction, and operation, respectively, as identified by the domestic EIAs 
and the project IEE. Corresponding mitigation measures are defined to minimize the 
environmental impacts. There are two types of mitigation measures: 
 

• Measures that will permanently become part of the infrastructure such as engineering 
measures for noise barriers of wastewater treatment facilities, and the operational and 
maintenance procedures. These will be included within the main civil work contract costs 
and are not double counted as part of the EMP costs.  
 

• Temporary measures during the construction phase (e.g., dust suppression by watering, 
use of quiet / low noise powered mechanical equipment, flocculants used to facilitate 
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sedimentation of suspended solids in construction site runoff, etc.) will need to be 
included in the tender documents to ensure that contractors will budget these items in 
their bids. 

 
12. The mitigation measures defined in the EMP will be (i) checked and incorporated into 
detailed design by the design institute with the EMP subsequently updated; (ii) incorporated 
into tender documents (where appropriate), construction contracts, and operational 
management plans; and (iii) implemented by contractors, under the supervision of CSCs, 
PMOs and IAs, with technical support from the start-up environmental consultant and LIEC. 
The effectiveness of these measures will be evaluated based on the results of environmental 
monitoring conducted by the EMA, and through EMP compliance checks conducted by the 
CSCs and LIEC, to determine whether they should be continued, improved, or adjusted.   
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Table EMP-2: Potential Impacts and Mitigation Measures during Design, Preconstruction and Construction Phases 
 

Item Potential 
impacts / issues 

Mitigation measures Who 
implements 

Who 
supervises 

A. DESIGN AND PRE-CONSTRUCTION PHASES 
Detailed 
design stage 

Institutional 
strengthening for 
EMP 
Implementation 
and supervision 

• At least 1 month before construction: (i) reconfirm the full-time status of the PMO 
Environmental Officer; (ii) appoint at least one Environment Staff. 

• At least 2 months before any construction, PMO engages LIEC. 
• At least 2 months before any construction, provide training to all environmental 

staff for EMP implementation and supervision. 
• Coronavirus (COVID-19) safety management – prescreening ahead of works. 

Establish early screening measures and procedures to ensure that all new project 
personnel are tested negative before commencing on-site work. See also 
requirements under occupational health and safety (Construction Phase, below 
and Appendix 2) for preparation of a COVID-19 health and safety plan. 

• Organize and conduct training on the project EMP for appropriate staffs of the 
PMO, IAs, IAs, contractors, and CSCs. 

PMO, IAs PMO 

 Updating the 
EMP 

Asbestos 
• Under ADB’s List of Prohibited Investment Activities (SPS, 2009), the use of 

asbestos is prohibited except for the “purchase and use of bonded asbestos 
cement sheeting where the asbestos content is <20%” (SPS 2009: 76). However: 
(i) in practice, it is difficult to assess whether asbestos content is <20%; and (ii) 
international development banks are increasingly banning the use of all asbestos 
from their projects. To ensure international best practice for human health and 
safety for this project: no asbestos of any kind will be used in any materials 
supported by the project. 

• Instruct the design institutes to assess whether asbestos-containing materials are 
likely to be onsite (e.g. within any existing structures) and to ensure that no 
materials containing asbestos will be included in the engineering designs and 
planned materials. Ensure that this requirement is included in all bidding 
documents and contracts for works. 

• Check with the design institute and PMO to ensure the proposed materials do not 
include the use of asbestos. 

Update the mitigation measures defined in this EMP  
• Update the EMP as needed, based on the final detailed designs.  
• Submit the updated EMP to ADB for review. 

PMO, LIEC EEBs, ADB 
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Item Potential 
impacts / issues 

Mitigation measures Who 
implements 

Who 
supervises 

Changes in project locations or scope  
• In case of major changes of project location and/or additional physical 

components, form a DEIA team to conduct additional DEIA and public 
consultation. The revised DEIA and IEE including EMP will be submitted to local 
EEBs and ADB for approval and disclosure. ADB will determine if the change is 
minor or major. 

 Detailed design • For all project civil works in protected areas and sites of ecological significance, 
the detailed designs will strictly comply with the safeguard measures listed in this 
EMP especially the row below subtitled “Subprojects 2C-1, 4A-3, 4A-4, 4A-5, 4B-
1, 4B-4, 4C-2, and 4C-3”. The locations and ecological values of these sites are 
described in IEE Section IV.B;  

• For all project civil works which involve river dredging and/or embankments, the 
detailed designs will strictly comply with the safeguard measures listed in this EMP 
especially the row below subtitled “Subprojects 4A-2, 4A-3, and 4A-5, to avoid 
and minimize impacts to hydrology and ecology within and downstream of these 
sites; 

• The forestation subcomponent will be designed by a combined team of an 
ecological specialist and forester, not only forestry specialist or infrastructure 
engineers; 

• For all project civil works in the Chongyi Hakkas Terraces, the detailed designs 
will strictly comply with the measures listed in this EMP especially the row below 
subtitled “Subproject s2B-2 Chongyi Hakkas Terrace”. 

DI PMO 

Construction 
Preparation 

Environmental 
monitoring plan 

• One certified EMA for environmental monitoring be recruited for the project at least 
2 months before any construction. 

• Prepare a detailed monitoring plan in accordance with the monitoring plan in this 
EMP. 

PMO, IAs, 
EMA 

PMO, IAs 

Bidding and 
contract 
documents 

• Mitigation measures in the EMP are incorporated in all bidding documents. 
• Bidding documents are sent to ADB for review. 
• Prepare environmental contract clauses for contractors. 
• Ensure that the specific locations of all protected areas, ancient trees, and river 

sections which support populations of significant fish species and/or spawning 
sites are included in all design and works contracts for the detailed design 
institutes, CSCs, and contractors working on these subprojects. Note: for the 
locations of protected areas and ecological values, see IEE Section IV.B. For the 
locations of ancient trees, see Appendix 6. 

DIs, PMO, 
IAs 

LIEC, ADB  

EMP training • LIEC, or invited environment specialists and/or officials from EEBs provide training LIEC PMO, EEB 
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Item Potential 
impacts / issues 

Mitigation measures Who 
implements 

Who 
supervises 

on construction environmental management, implementation, supervision, to 
contractors and CSCs, in accordance with the training plan in this EMP. 

 

Establish GRM • Responsibility for GRM implementation is assigned to the PMO and IA 
Environmental Officers and Social Officers and is included in their terms of 
reference. 

• PMO and IA personnel will be aware of, and trained in, the GRM, and will help 
support the environmental and social officers when necessary. 

• Key contact details for the GRM (phone number, WeChat, address, email) will be 
provided on the PMO, IAs and/or EEB public websites and information boards at 
construction sites. 

PMO, IAs LIEC 

 Site EMPs • Prior to any works, prepare site-specific EMP for individual construction sites Contractor CSC 

  • Review and ensure site EMP comply with the measures in this EMP LIEC  PMO 

B. CONSTRUCTION PHASE 
ALL SUBPROJECTS 
Topography 
and Soils 

Earthwork, soil 
erosion, soil 
contamination 

Measures for soil erosion control.  
 Maintain slope stability at cut faces by implementing erosion protection 

measures such as terraces and silt barriers; 
 Stabilize all cut slopes, embankments, and other erosion-prone working areas 

while constructions are going on; 
 Stabilize all earthwork disturbance areas within 15 days after earthworks have 

ceased at the sites; 
 Minimize active open excavation areas during trenching activities and use 

appropriate compaction techniques for pipe trenches construction; 
 Rehabilitate all sediment and spoil disposal sites, embankments, and 

revetments, after completion. Properly slope or re-vegetate disturbed surfaces 
e.g. pipeline trenches and cut banks. Use only native species for embankment 
works and landscaping. 

 Provide temporary detention ponds for containment to control silt runoff; 
 Prevent runoff entering construction sites, and divert runoff from sites to existing 

drainage or open ground for watering the vegetation by constructing intercepting 
ditches and drains; 

 Strip and stockpile topsoil, and cover or seed temporary soil stockpiles;  
 Waste construction material such as residual concrete, asphalt, etc., will be 

properly handled for reuse or disposal; 
 Limit construction and material handling during periods of rains and high winds; 

Contractor CSC, PMO, 
IAs, EEB, 

WRB   
LIEC 
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 Appropriately set up temporary construction camps and storage areas to 
minimize the land area required and impact on soil erosion. 
 

Measures for the use of and rehabilitation of disposal sites and borrow pits.  
 Located as close as possible to the work sites. 
 Located at least 100 m from the surface water bodies (riverbanks, side creeks, 

or wetlands). 
 Avoidance of any scenic reserves, protected areas, wetlands, waterways, flood 

retention areas, farmlands, or other sensitive receptors. 
 Compliance with land zoning for appropriate land use. 
 Compliance with approvals issued by the EEB, and subject to endorsement prior 

to any disposal of project surplus spoil.  
 Prevent runoff entering the disposal sites, and divert runoff from disposal sites 

to existing drainage or open ground by constructing intercepting ditches and 
drains.  

 Install protective fence at the boundary of disposal sites and a clear warning sign 
to prevent public entry. 

 The spoil disposal will be conducted strictly following the instruction of specially 
assigned person at the disposal sites. Random disposal of spoil within the 
disposal sites is forbidden. 

 Conduct visual site inspections routinely to ensure the disposal sites are in good 
condition without water ponding and unprotected stockpiles of soil.  

 Chemical and hazardous substances are not allowed in the disposal sites. 
 Where needed, fiber rolls will be implemented as temporary erosion control 

measures to reduce soil transport off-site, especially in rainy days.   
 The disposal sites will be divided into several areas. Restoration must be 

undertaken progressively following completion of disposal in each area.  
 Use only native species for vegetation rehabilitation. 
 All borrow materials (earth) required will be sourced only from existing and 

certified borrow yards. Prior to using these sites, the PMO, IAs and contractors 
will confirm again with relevant local agencies the sites contain sufficient 
capacity to provide the project needs. 

 No new borrow sites will be established for the project. 
 In the event that new disposal or borrow sites need to be established for the 

project, this will be subject to domestic environmental assessments and 
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approvals. ADB will be notified in such case to ensure the new sites and 
procedures for use comply with the measures in this EMP. 

 
Measures for soil contamination.  
 Store petroleum products, hazardous materials and wastes on impermeable 

surfaces in secured and covered areas, and over 500 m away from waterways.  
 Remove all construction wastes from the site to approved waste disposal sites.  
 Establish emergency preparedness and response actions for spills.  
 Provide spill cleanup measures and equipment at each construction site.  
 Train contractors and crews in emergency spill response procedures. 

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

 Spray water on construction sites and earth/material handling routes where 
fugitive dust is being generated; 

 Locate asphalt mixers as far away as possible (at least 500 m downwind) from 
the nearest residential areas and other sensitive receptors; 

 Pay particular attention to dust suppression near sensitive receptors such as 
schools, hospitals and residential areas; 

 Limit transport vehicles to low speeds in construction sites; 
 Store petroleum or other harmful materials in appropriate places with covers to 

minimize fugitive dust and emission; 
 Cover materials during truck transportation, in particular, the fine material, to 

avoid spillage or dust generation;  
 Maintain, water and sweep construction site roads on a needed basis;  
 Ensure that emissions from vehicles and construction machineries are in 

compliance with the PRC standards of GB18352-2005, GB17691-2005, 
GB11340-2005, GB2847-2005, and GB18285-2005; 

 Undertake regular air quality monitoring around the construction site in 
accordance with the monitoring plan; 

 Regularly consult the nearby residents to identify concerns and implement 
additional dust control measures, as necessary. 

Contractor CSC, PMO, 
IAs, LIEC 

Noise Noise generated 
from construction 
activities 

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

Contractor CSC, PMO, 
IAs, LIEC 
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 Avoid concurrent high-noise activities when undertaking construction planning 
and schedule high noise activities to be conducted during the day rather than 
evening hours. Similarly, construction sites shall be planned to avoid multiple 
high noise activities or equipment operations to occur at the same location. 

 Select low-noise equipment as much as possible. Equipment and machinery will 
be equipped with mufflers and will be properly maintained to minimize noise. 

 Provide noise PPE to workers to meet the requirements in Occupational 
Exposure Limits for Hazardous Agents in Work Place Part 2, Physical Agents 
(GBZ 2.2-2007) and EHS Guidelines. 

 Maintain equipment and machinery in good working condition; undertake regular 
equipment maintenance, ensure compliance with PRC standards of GB 12523-
2011. The transportation vehicles shall comply with GB 16170-1996 and GB 
1495-2002.  

 Transportation routes and delivery schedules will be planned to avoid densely 
populated and sensitive areas and high traffic times. Vehicles transporting 
construction materials or waste will slow down with speed less than 40 km/h and 
not use their horn when passing through or nearby sensitive locations, such as 
residential communities, schools, and hospitals. No honking is permitted during 
nighttime. 

 Monitor noise at sensitive areas at regular intervals (see Table EMP-5). If noise 
standards are exceeded, equipment and construction conditions shall be 
checked, and mitigation measures shall be implemented to rectify the situation. 

 Install temporary and movable anti-noise barriers to protect residential houses 
near the construction sites, as necessary.  

 Conduct regular interviews with residents/villagers adjacent to construction sites 
to identify noise disturbance. Community feedback will be used to adjust work 
hours of noisy machinery. 

 For households within 60 m of the works (about 3,417, IEE Section V.D), 
particular attention will be provided. This will include: (a) follow-up consultations 
with these households prior to the start of any works, to specify the exact planned 
dates and schedule of works, nature of works, equipment to be used, safety 
measures, and public access during construction; (b) installation of noise 
barriers to reduce as much of the emissions as possible, and/or installation of 
additional layers on the windows of the affected homes as necessary, based on 
the assessment of the most technically effective method and feedback from the 
community consultations; (c) agreement on the duration of daily works. 
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Water 
pollution 

Impact from 
wastewater 
pollution 

 Sedimentation tanks will be held on site and, after settling out of solids, the upper 
clear liquid will be recycled for concrete mixing and spraying the construction 
site for dust control, and the waste residue in the tank will be cleared and 
transported to the construction spoil disposal sites.  

 Oil traps are provided for service areas and parking areas, and oil-water 
separators are installed before the sedimentation tank for oil-containing 
wastewater. The separated oil and silts will be collected, transported, and treated 
by certificated companies. The treated water will be discharged to municipal 
sewer systems. 

 Domestic wastewater generated from construction camps will be disposed in 
three ways: (i) for project sites nearing septic tanks in surrounding villages, 
domestic wastewater will be treated by the septic tanks before being used for 
irrigation; (ii) for project sites accessible to municipal sewerage systems, 
domestic wastewater will be discharged into the nearest sewerage system; (iii) 
for project sites neither close to villages nor sewerage systems, temporary septic 
tanks will be constructed for the centralized treatment of domestic wastewater. 
Therefore, the domestic wastewater generated by construction workers will not 
cause any new water pollution. 

 All sites for washing of construction equipment will be equipped with water 
collection basins and sediment traps. 

 Worker camps will be installed with sufficient toilets which will be provided for 
the workers and will be cleaned and discharged to municipal sewerage systems 
on a regular basis. 

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

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

 Fuel storage, machinery maintenance workshop and vehicle cleaning areas 
must be located at least 500 m away from the surface waterbody.  

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

 Contractors’ fuel suppliers must be properly licensed, who shall follow proper 
protocol for transferring fuel and the PRC standard of JT618-2004 
(Transportation, Loading and Unloading of Dangerous or Harmful Goods. 
revised). 

Contractor CSC, PMO, 
IAs, LIEC 
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 Water quality will be monitored by local environmental monitoring agencies 
during construction as per the EMP. 

Solid Waste Solid waste 
generated by 
construction 
activities and 
from workers 

 Wastes will be reused or recycled to the extent possible. 
 Construction wastes that are not re-cyclable will be collected on site and not be 

disposed of in a way that will damage nearby farmlands or the immediate 
environment. 

 Littering by workers will be prohibited. 
 Excavated soil will be backfilled onsite to the extent possible. Excess spoil that 

cannot be used on-site will be transported to an approved spoil disposal site. 
 Existing domestic waste containers will be used for domestic waste collection at 

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

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

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

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

CONTRACTOR PERFORMANCE TARGET: No uncollected waste at the close of 
construction activities each day. 

Contractor CSC, PMO, 
IAs, LIEC 

Biological 
resources 

Protection of flora 
and fauna around 
construction sites 

 Construction machinery and construction workers shall be strictly assigned to 
work areas and access corridors as part of site planning and without occupying 
land randomly. Construction machinery and construction materials will not be 
placed in naturally vegetated areas. 

 Clearance of vegetation will be restricted to specific construction sites. 
 Imported construction materials such as brick, stone, sand, and cement, shall 

be transported to the construction site in batches to meet demand so that 
stockpiles do not overflow onto naturally vegetated areas. After the completion 
of the project, cleaning and greening work shall be carried out to restore any 
damage. 

 No ancient trees will be removed (see below).  

Contractor IAs, PMO, 
LIEC, 

Forestry 
Bureau 
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 For any other trees onsite: (i) all efforts will be made to leave the tree and work 
around it, (ii) for trees that must be removed, these will be transplanted including 
their full root mass to the nearest possible site.  

 All plantation activities under the landscaping activities will only use native plant 
species. In the event that non-native seedlings are required for rapid stabilization 
of exposed soils and sites, only sterile seedlings (i.e., which cannot propagate) 
will be used, to prevent the spread of weeds. 

 Dead pines cutting activities will avoid the breeding season (normally from March 
to July) to minimize impacts on their nests and birdlings.  

 To reduce the risk of spreading weeds, pest animals, and/or soil-based 
organisms, the project will: (a) prohibit the use of any plant species classified in 
the PRC as weeds – including native species – as defined by the China National 
Invasive Plant Database (http://www.agripests.cn) and by the Ministry of 
Ecology and Environment and Chinese Academy of Sciences. 

 All re-vegetation activities under the project, including for the rehabilitation of 
construction sites, and for landscaping, will be subject to operation and 
maintenance procedures after planting, to ensure the planted vegetation is 
adequately protected and maintained. Monthly inspection of planted vegetation 
species will be conducted to monitor the survival rate during the first year after 
planting. Semiannual inspection will be conducted starting from the second year 
of planting. 

 Plantation designs will be done by a combined team of ecologist and forestry 
specialist (not a forestry specialist alone or infrastructure engineer). 

 For all planting activities: (a) no top-dressing fertilizer will be applied. Fertilizer 
will only be applied at the base of plants, to reduce the risk of non-point source 
pollution; (b)  pesticide use will be minimal and will not involve the use of any 
chemicals listed as hazardous under Classes I or II by the World Health 
Organization or listed as prohibited or strictly controlled use under PRC 
regulations for pesticide management. 

 Construction activities of solid waste interception installation along Xiang River 
will only be conducted in the dry season (between October and March) when the 
water depth and flow are the lowest over the year.  

 Provide training to contractors and workers to increase their awareness on the 
need for protecting the environment, wildlife, and vegetation around the 
construction sites. 
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 Regularly inspect construction sites by the CSCs and the PMO environment 
officer to ensure that habitats are well demarcated and workers are fully informed 
of “no-go” areas. 

For ancient trees, more mitigation measures will be implemented:  

 the work site layout will be designed to avoid project activities near the ancient 
trees;  

 signs and fencing around the trees will be adopted to protect the soil from 
compaction by project activities;  

 mechanical equipment, construction materials and construction waste will be 
located at least 20 m away from the ancient trees;  

 for works very close to ancient trees, any soil excavation activities will be 
carefully planned and implemented to protect the root systems. 

Physical 
cultural 
resources 

Damage to 
known or 
unknown above 
or below-ground 
cultural relics 

Implement the following chance-find procedure at all sites:  

 Prior to works, conduct a cursory check of the site and ground cover to assess 
what physical human objects – if any – are present e.g., graves, artifacts, 
temples, etc. 

 Contractor is to immediately report these to the CSC and PIU. 
 If an artefact is found, stop works immediately. Notify the CSC and PIU. 
 The PIU notify the PMO and Cultural Relics Bureau. 
 No further work at the site will be conducted under the Cultural Relics Bureau 

provides specific guidance on how to proceed with next steps. 
Chongyi Hakkas Terraces Subproject: 

 In addition to the above general procedures, the following measures will also be 
conducted for this subproject due to its international listing as a cultural site. 

 Mitigation measures for solid waste, wastewater, and biological resources will 
be implemented: see the additional safeguard measures for this site listed under 
the EMP row below subtitled “Subproject 2B-2: Chongyi Hakkas Terrace”. 

Contractor IAs, PMO 
LIEC, 

cultural relic 
bureau 

Socio-
economic 
resources 

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 will not be longer than one (1) day. 

Contractor CSC, IAs, 
PMO, LIEC 
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 In case of accidental interruption, immediately inform affected communities and 
assist with water supply until the issue is resolved. 

Community 
and 
occupational 
health and 
safety 

Community 
consultation, 
health, and safety 

Community consultations 

 Prior to any works, inform residents and businesses in advance through media, 
information boards, and direct consultations of the construction activities, dates, 
and duration of expected disruption. 

 Especially for the communities within 40 m of works and who will be subjected 
to higher noise/dust levels, conduct meetings with residents prior to any works. 

 Record all community feedback and solutions discussed and agreed. 
 Based on feedback from the community consultations: (i) update contractor site 

plans as needed to incorporate the solutions, including revisions in work 
schedules, daily working hours, construction methods, and/or mitigation 
methods; (ii) revise CSC monitoring schedules and monitoring criteria as needed 
to reflect the updated contractor site management plans. 

 
Community health, safety, and minimizing disruption to daily life 

 Prepare and implement a traffic control plan for approval by local traffic 
management administration before construction. This will include scheduling or 
diverting construction traffic to avoid peak hours, regulating traffic at road 
crossings, selecting routes to reduce disturbance, reinstating roads, and 
opening them to traffic when construction is completed; 

 For all works involving excavation along roads and easements which already 
have existing subsurface utilities (power cables, sewage pipes, water pipes, 
telecommunication cables): (i) plan and coordinate the project sewage pipeline 
construction with the utility managers, (ii) check whether there are pending 
domestic projects to upgrade these utilities. Coordinate works to avoid repeated 
excavation of the same sections of road or easement; and work with utility 
managers to minimize the risk of damage or disruption to the existing utilities. 

 Install signs at construction sites to inform people of the project GRM, potential 
dangers (e.g. moving vehicles, hazardous materials, excavations) and safety 
issues. 

 Install safety barricades around all excavations. 
 Assign personnel to direct pedestrians around dangerous work areas. 
 Ensure that all sites are secure, discouraging access through appropriate 

fencing. 
 Lock and secure all work sites to prevent unauthorized access. 

Contractor, 
CSC 

CSC, IAs, 
PMO, LIEC 
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 Night-time (8:00 pm – 6:00 am) use of heavy machinery is strictly prohibited. 
 
Sexual exploitation, abuse, and harassment (SEAH) and disease risks 

• Strict requirements will be included in all personnel contracts and on-site 
workplace requirements for zero-tolerance of SEAH. This will include immediate 
investigation of any report or complaint, and immediate dismissal when abuse or 
harassment is confirmed. 

• All workers will be given basic training in sanitation, general health and safety 
matters, and work hazards. An awareness program for HIV/AIDS and other 
communicable diseases will be implemented for workers and the local 
communities. 

• Measures for safety and resilience to COVID-19 described in Appendix 2 will 
integrated in the contractor health and safety plans and be strictly implemented. 

 
Core labor standards  
• Core labor standards will be implemented. Civil works contracts will stipulate 

priorities to: (i) employ local people for works; (ii) ensure equal opportunities for 
women and men; (iii) pay equal wages for work of equal value and pay women’s 
wages directly to them; and (iv) not employ child or forced labor. 

 
Interruptions to Public Services and Local Utilities 
• local people will be informed in advance of the time and duration of interruptions 

in public services and utilities. 
 Occupational 

health and safety 
 Prepare environmental, health and safety plan, to include: (i) clean and sufficient 

supply of fresh water for construction sites, camps, offices; (ii) sufficient latrines 
and other sanitary arrangements at construction sites and work camps; (iii) 
garbage receptacles and regular emptying; and (iv) provision of safety clothing 
and equipment as needed, in accordance with health and safety regulations. 

 Prepare emergency response plan and submit to PMO and EEB for approval. 
Establish emergency phone links with township hospitals. Maintain a first-aid 
base in each construction camp. 

 Establish a records management system for occupational accidents, diseases, 
incidents that: (a) includes a tracking system to ensure that incidents are 
followed-up; (b) can easily retrieve records; and (c) can be used during 
compliance monitoring and audits. The system will be backed up on at least one 

Contractor CSC, IAs, 
PMO, LIEC 
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external hard drive to protect records against loss or damage. The records will 
be reviewed during compliance monitoring and audits. 

 Establish worker camps in conformance with relevant domestic guidelines. 
 Safety communication. Publicize occupational health and safety matters to all 

project personnel. Install on-site signs and give regular training. 
 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. 

 Provide personal protection equipment to workers as needed, e.g., safety boots, 
helmets, gloves, protective clothing, goggles, ear protection. 

 Pesticides handling: (i) pesticides will be locked in a designated storage area; 
(ii) warning signs will be posted on entrances and walls; (iii) spill-cleaning 
equipment and a first-aid kit will be kept outside or near the storage areas; (iv) 
labels of pesticide containers will be intact and readable; (v) workers will be 
required to wear appropriate personal protective equipment when applying a 
pesticide; (vi) workers will wash hands/skins and change clothes after using a 
pesticide. 

 Asbestos. In the event that materials containing asbestos are suspected: (i) the 
contractor will immediately inform the IA, who will inform the PMO; (ii) the 
contractor will subcontract the municipal center for hazardous waste, who will be 
responsible for the safe handling, transport, and disposal of the materials; (iii) 
such materials will only be disposed in a landfill site certified and designed to 
receive hazardous materials. 

 COVID-19. Prepare and implement a coronavirus (COVID-19) health and safety 
plan to address COVID-19 health risks. The plan will be prepared in line with 
government regulations and guidelines on COVID-19 prevention and control, 
and in consultation with public health agencies in the area. The plan will include 
(i) measures to record the locations that workers have visited/lived immediately 
before and during project work; (ii) measures to ensure adequate ventilation at 
all indoor work spaces, masking, and physical distancing. Special attention will 
be paid to eating, to ensure that as far as possible, workers eat outdoors or at 
least in well-ventilated indoor spaces and at different times; and to ensure 
adequate ventilation and physical distancing in sleeping quarters; (iii) schedules 
for disinfecting/cleaning offices, yards, stores and labor camps; (iv) measures to 
implement temperature checks and other health checks on site; (v) physical 
distancing measures, particularly in worker camps; (vi) requirements for 
mandatory use of personal protective equipment such as facemasks, and 
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provision of handwashing stations, hand sanitizers, and other appropriate 
protective measures; (vii) how workers and residents living near project sites will 
be provided with information to protect themselves from COVID-19; (viii) 
procedures to be adopted in the event a worker is suspected to have contracted 
COVID-19; and (iv) other COVID-19 prevention and control measures 
appropriate for the local context. 

CONTRACTOR PERFORMANCE TARGET: Camps clean, well ventilated, 
physical distancing and alternating mealtime schedules in place, 
emergency response plans in place, and 100% of workers aware of 
emergency response procedures. 

SUBPROJECT 4A-2, 4A-3, AND 4A-5: OF RIVER DREDGING 
Dredging Impact of 

dredging on river 
hydrology, water 
quality and 
ecology.  

 Planning. The design institutes will prepare a detailed dredging plan. 
 Prior to river works, the contractor, CSC, PMO Environment Officer, and County 

EEB, will collectively re-confirm the planned construction schedule and site EMP 
actions.  

 The technical requirements and mitigation measures for dredging will be 
included in the bidding documents and construction contracts. The contractor 
will be required to develop a sound environmental management plan, including 
plans and procedures on dredging machinery maintenance, dewatering site 
management of dredged materials, internal monitoring, emergency 
preparedness, and response mechanism. The internal monitoring will include 
monitoring on the dredged sediment before disposal. Water quality before and 
after the dredging will also be monitored to confirm that water around the 
dredging sites does not become toxic to vegetation or harmful to human beings, 
livestock, or native animals. 

 Dredging works will be arranged to ensure that there will be no loss of aquatic 
native vegetation or reduction in aquatic organisms adjacent to the dredging 
sites.  

 Dredging will only be conducted in the dry season (between October and March) 
when the water depth and flow are the lowest over the year. No dredging will 
occur from April to September, the wet season and time of fish spawning.  

 Restricted extent of dredging at a time. Dredging will be carried out section-by-
section of the river and the length of the channel dredged at a time will be limited 
to be less than 300 m to minimize the disturbance and reduce the risk of large 
volumes of silt being disturbed downstream. 

Contractor CSC, PMO, 
IAs, LIEC, 

WRB 
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 At each dredge site, coffer dams and temporary diversion channels will be used 
where appropriate along the river to maintain continued water flow while works 
is conducted. The temporary silt traps and fences will be placed at the 
downstream end of each river section being dredged, and along the nearby 
channel banks, to further reduce the risk of dispersion of suspended solids to 
downstream area. 

 Risks from fuel or 
oil spillage 

 Fuel storage, machinery maintenance workshop and vehicle cleaning areas 
must be stationed at least 500 m away from the waterbody.  

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

 All sites for washing of construction equipment will be equipped with water 
collection basins and sediment traps. 

 Contractors’ fuel suppliers must be properly licensed. They shall follow proper 
protocol for transferring fuel and the PRC standard of JT3145-91 
(Transportation, Loading and Unloading of Dangerous or Harmful Goods. 
Revised). 

Contractor CSC, PMO, 
IAs, LIEC 

 Management of 
dredged 
sediments, and 
sediment 
discharges from 
the storage sites 

 Earth berms or drainage channels will be constructed around the perimeter of 
the dredge sediment storage and disposal sites to prevent washing away from 
rainfall. If necessary, flocculants will be applied to the sediment to speed up the 
dewatering process. This will reduce the sediment volume by up to 70%.  

 On-site storage will be limited to de-watering.  
 Once de-watered, sediment will be transported in sealed containers to reuse or 

disposal sites to minimize odor and leakage onto roads. 

Contractor CSC, PMO, 
IAs, LIEC, 

WRB 

 Disposal of 
dredged 
sediments 

• Proper disposal of dredged sediments. The final method of disposal of the 
dredged sediments shall be designed based on the results of sediment testing. 
If the dredged materials are not contaminated, they could be reused for the 
establishment of nearby green belts and embankments.  

Contractor CSC, PMO, 
IAs, LIEC 

 Odor from 
dredging 

• timely community consultations to ensure awareness of the issue prior to 
dredging;  

• rapid on-site treatment of dredge spoil to minimize the exposure time of nearby 
communities; and 

• minimizing the release of odors by dredging in short sections (≤300 m) at any 

one time. Impacts will also be temporary as odors are dispersed. Except for any 
sediment to be used for construction purposes, the de-watered sediment will be 
transported off-site, in sealed containers to prevent leakage and minimize odor. 

Contractor CSC, PMO, 
IAs, LIEC 
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SUBPROJECTS 2C-1, 4A-3, 4A-4, 4A-5, 4B-1, 4B-4, 4C-2, and 4C-3: WETLAND PARKS, FOREST PARKS, NATURE RESERVE 
 Impact on the 

protected areas 
(6 wetland parks, 
3 forest parks, 
and 1 nature 
reserve) 

• Detailed engineering designs will be designed in compliance with the site 
management plans and master plans of the protected areas to minimize 
negative impacts, especially in national and provincial key protection species 
habitats; 

• All works will be carried out within the confirmed “ecological red line” permitted 
and endorsed by the EEB, which is consistent with national criteria for the 
demarcation of ecological red lines (defined to protect ecological and water 
resources). Cross-line construction is not permitted;  

• No native vegetation or habitats will be removed;  
• All construction and operational waste will be transported out for disposal timely;  
• Design the location and shape of spoil piles before construction;  
• Vehicles will drive at a maximum of 30 km/hour in all protected areas; 
• When needed, water spraying at construction sites will be performed to minimize 

dust;  
• Provide awareness raising to workers on the conservation values of each 

protected area, laws on fauna and flora protection, and the requirements of this 
EMP; 

• Workers will be strictly prohibited from cutting trees and hunting of wildlife. 
Employees found violating will be subject to strict actions, including fines and 
termination of employment; 

• No works will be conducted at night, to minimize noise / light impacts to fauna; 
• For any clearance of work sites, immediately restore vegetation upon completion 

of works. For this purpose, topsoil will be removed and retained separately and 
then replaced, with native plants, for site restoration.s 

Contractor CSC, IAs, 
PMO, LIEC, 
Management 
Commission 

of the 
protected 

areas 

SUBPROJECT 2B-2: CHONGYI HAKKAS TERRACE 
 Impact on 

Chongyi Hakkas 
Terrace 

• Engineering design will be in line with the management and development plan 
of the Chongyi Hakkas Terrace, and FAO and national requirements for the 
agricultural heritage site (Section II Table II); 

• All works will be carried out within the confirmed area permitted and endorsed 
by the cultural relic bureau and EEB. Cross-line construction is not permitted; 

• No worker camps will be located within the Chongyi Hakkas Terrace; 
• Stabilize all erosion-prone working areas while constructions are going on; 
• Stabilize all earthwork disturbance areas within 15 days after earthworks have 

ceased at the sites; 

Contractor CSC, IAs, 
PMO LIEC, 
cultural relic 

bureau 
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Item Potential 
impacts / issues 

Mitigation measures Who 
implements 

Who 
supervises 

• Minimize active open excavation areas during drainage and irrigation ditch 
construction;  

• Establish emergency preparedness and response actions for spills; 
• Provide spill cleanup measures and equipment at each construction site; 
• Train contractors and crews in emergency spill response procedures; 
• All construction and operational waste will be transported out for disposal timely; 
• Wastewater will be collected and treated offsite. Discharge of wastewater in the 

terrace is forbidden; 
• Clearance of vegetation in the terrace will only be carried out at the locations of 

ditches, which only include secondary growth grasses. No trees in the terrace 
will be cleared. .  

ADB = Asia Development Bank, COVID-19 = coronavirus disease, CSC = construction supervision company, EEB = ecology and environment bureau, EMA = 
environmental monitoring agency; FB = Forestry Bureau, LIEC = loan implementation environment consultant, PMO = Project Management Office, WRB = Water 
Resources Bureau.
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Table EMP-3: Potential Impacts and Mitigation Measures during Operation 

Issue Mitigation Measure Implement Supervise 

Component 3A – domestic wastewater treatment plants 

Odor and 
untreated 
wastewater 
discharge during 
abnormal 
operation of 
WWTPs 

• Ensure simple emergency response plan is prepared and 
in place, with clear lines of responsibility. 

• Semi-annual checks of facilities to ensure normal 
operation. 

• Immediately visit the facilities after rural power failure, 
floods, or other extreme weather and inspect for any 
damage. 

• Initiate repairs through recruitment of a contractor as 
needed. 

• Ensure the water quality monitoring sensor on the 
discharge outlet is operating normally and that the 
monitoring data is being received by the local EEB. 

• In the event that effluent exceeds compliance standards, 
a maintenance check of the facility will be conducted and 
the problem resolved within 1 week. Pending the rates of 
inflow, influent will be temporarily stored while the 
problem is being resolved. 

• Regular cleaning with disinfectant to reduce odors and 
disease risk. 

• Train staff in O&M safety. Equip workers with labor 
protection supplies, including gloves and strong footwear. 

• Regular consultation with residents to identify potential 
issues e.g., odor-related disturbance. 

• Establish O&M procedures for rural WWTP. This will 
include: (a) routine inspection of WWTP performance 
and condition, to reduce the risk of operational failures; 
(b) emergency response plan, for clear procedures to 
quickly address mechanical or electrical failure (e.g., 
clogged pipes or rural power blackouts). 

Qualified third 
party 
commissioned 
by the 
government 

EEB 

Sludge from 
WWTPs 

• In Nankang District and Yudu County, sludge generated 
in the WWTPs will be tested against agricultural 
standards, and if meeting the standards, the sludge will 
be transported to local organic fertilizer plants for 
producing organic fertilizer. 

• In Shangyou District, the sludge generated in the 
WWTPs will be transported to Shangyou Kitchen Waste 
and Municipal Sludge Treatment Plant (KWMSTP) for 
treatment and disposal. 

• In Dayu County, the sludge generated in the WWTPs will 
be transported to a certified third party for treatment and 
disposal. 

Component 3B – domestic solid waste transfer stations and treatment center 

Odor and noise 
impacts at the 
boundary of 
SWTSs and 
Chongyi solid 

• Coordinate planning of these subprojects with public 
awareness raising and behavior change campaigns to 
maximize the recycling and reuse prior to solid waste 
collection. Research to identify what might motivate 
people to recycle and reuse waste and what incentives 
and enabling environment are needed will be conducted 

For SWTSs: 
 
Shicheng: 
Shicheng 
Branch of 

EEB 
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waste treatment 
center 

before the detailed design of behavior change 
campaigns.  

• Install >3 m wide buffer zone and greening belt > 2 m 
wide around SWTSs (in accordance with PRC Technical 
Specifications for Domestic Solid Waste Transfer 
Stations (CJJ47-2006)). 

• the SWTSs and working zones in the Chongyi solid 
waste treatment center will be fully closed to minimize 
release of odors to the surrounding environment – 
ventilation is ensured in the designs.  

• Transport vehicles to have sealed containers to minimize 
odors and leakage. 

• Station to have drainage channels to capture any 
leachate. 

• Transport leachate in sealed containers to leachate 
treatment facilities. 

• Store solid waste in sealed containers and rooms to 
minimize odors. 

• Transport compacted rubbish on daily basis to the final 
disposal facilities. 

• Regular cleaning with disinfectant to reduce odors and 
disease risk. 

• Regular consultation with residents to identify potential 
issues e.g., odor-related disturbance. 

Beijing Capital 
Co., Ltd 
 
Chongyi: town 
cleaning 
company 
 
Shangyou: 
town 
governments 
 
 
For Chongyi 
solid waste 
treatment 
center:  
Chongyi 
Urban 
Administration 
Bureau 

Leachate 
generated in 
SWTSs and 
from the kitchen 
waste treatment 
process in 
Chongyi solid 
waste treatment 
center 

For leachate generated in SWTSs: 
• The SWTS floors will be designed with drainage to 

capture runoff. This will be stored in sealed leachate 
storage tanks, to avoid seepage and pollution of nearby 
environment. 

• Leachate generated in the SWTSs in Shangyou County, 
Shicheng County and Chongyi County will be transported 
in sealed containers in the waste collection vehicles to 
the leachate treatment facility of Huangbu Town Landfill, 
Shazidong Landfill and Chongyi Domestic Waste Landfill 
for treatment, respectively. 

For leachate, oil and grease generated in Chongyi solid 
waste treatment center: 
• The waste liquid will be transported to the leachate 

treatment facility of Chongyi Domestic Waste Landfill for 
final treatment. 

The leachate treatment facilities were confirmed to have 
adequate capacity to receive the project leachate.  

Solid waste 
compressed in 
the SWTSs, and 
that from 
Chongyi 
treatment center 

For solid waste compressed in the SWTSs: 
• Domestic solid waste collected and compressed in the 

SWTSs will be transported to Huangbu Town Landfill in 
Shangyou County, Shazidong Landfill in Shicheng 
County, and Chongyi Domestic Solid Waste Incineration 
Power Plant in Chongyi County for disposal, respectively. 

For the Chongyi solid waste treatment center: 
• Solid waste generated during the kitchen waste 

treatment process will be transported to Chongyi 
Domestic Waste Landfill for disposal. 

• The storage zone for hazardous waste in Chongyi solid 
waste treatment center will be designed following the 
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requirements in GB18597-2001.  
• All hazardous waste temporarily stored in the center will 

be transported to qualified agencies for treatment and 
disposal. The third-party agency will be identified and 
contracted before operation. 

Protective 
equipment and 
training  

• A facility operation manual will be developed and include 
operating schedule, staff roles and responsibilities, 
procedures for waste collection, transport and sorting, 
handling of hazardous materials and leachate, 
maintenance of facilities, employee training, health and 
safety, and record keeping.  

• A detailed waste collection schedule and route will be 
developed for each SWTS.  

• Drivers for transporting rubbish will be trained to drive 
safely and at prescribed speed limits. 

• All workers to be equipped with labor protection supplies, 
including gloves and strong footwear. 

• Train staff in O&M safety, including rights and 
responsibilities of workers under the PRC’s labor law; 
identification of chemical, physical, and biological risks at 
the site; safe practices and operating procedures; the 
role of engineering controls and personal protective 
equipment in preventing injuries and illnesses; 
procedures for reporting injuries and illnesses; and 
procedures for responding to emergencies. 

• Shower facilities will be available.  
• First medical aid kits will be provided. 

  

Component 3C – water supply plants 

Noise from 
pump stations 

• Each station will install low-noise equipment and thick 
walls. 

• The pumps will be equipped with anti-vibration pad.  
• Sound insulation windows and doors will be used in the 

stations. 
• Station operators will maintain the equipment in good 

working condition as part of standard operating 
procedures. Periodical check and maintenance will be 
required. When mal function of the equipment occurs, the 
related accessories or parts will be replaced timely to 
avoid noise from abnormal operation of pumps. 

Qingtang 
Town: 
Qingtang 
Water Supply 
Company 
 
Shishang 
Town: 
Ningdu Water 
Supply 
Company 

EEB 

Wastewater and 
sludge from 
WSPs 

. 
• Sludge will be tested against agricultural standards and 

reused in farmland as fertilizer if meeting the standards. 
• The monitoring of sludge quality will be conducted by the 

agency, who will reuse the sludge.  
• Wastewater as supernatant from the sedimentation tank 

will be reused onsite for backwashing ensuring circular 
use of resources 

Water quality • Monthly monitoring of water quality delivered to 
households will be conducted by the water supply 
companies, in accordance with the PRC Water Quality 
Standards for Urban Water Supply (CJ/T 206-2005). 
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Component 2B – Green agriculture, Component 4B – Wetland restoration, and water and soil 
conservation, and Component 4C – Forest Rehabilitation 

Handling of 
agrochemicals – 
in Ningdu 
vegetable 
cultivation base 
and afforestation 
area 
 
Involved 
protected areas 
include: 
Shangyou 
Nanhu National 
Wetland Park, 
Jiangxi 
Huichang 
Mountain 
National Forest 
Park. 

• No pesticides listed as hazardous under Classes I or II 
by the WHO, or Annexes A and B of the Stockholm 
Convention, or listed as prohibited or strictly controlled 
use under the PRC’s national regulations for pesticide 
management will be used for the project activities.  

• Ensure that any pesticides used are manufactured, 
formulated, packaged, labeled, handled, stored, 
disposed of, and applied according (i) to the FAO’s 
International Code of Conduct on Pesticide Management, 
and (ii) in a manner consistent with the recommendations 
given in the World Bank Group EHS Guidelines. 

• Storage sites will have appropriate ventilation and 
secondary containment. Any pesticides used will be 
stored in their original and labeled containers. The IA will 
record all the procurement and utilization of pesticides. 

• IA will train the farmers on the safe storage, handling, 
application, and disposal of pesticides. 

• Pesticides will be handled by trained operators (to 
understand and follow label directions for safe mixing, 
application, and disposal) and the operators will use 
correct personal protective equipment (PPE, e.g., gloves, 
overalls, eye protection, boots, respirator masks). PPE 
will not be taken home and will be cleaned in a 
segregated facility provided by the IA.  

• Pesticide application technologies will be selected to 
minimize off-site movement or runoff (e.g., low-drift 
nozzles, using the largest droplet size and lowest 
pressure that are suitable for the product). Buffer zones 
will be established around the environmentally sensitive 
zones (e.g., water courses, residential areas) to avoid 
any pesticide application in those areas. 

• Pesticide application methods with lower OHS risk profile 
will be selected (such as using lower toxicity- rated 
products, or using safer application methods, such as 
shielded sprayers, incorporation, or low-volume 
equipment).  

• Empty containers and packaging waste for pesticides 
and fertilizers will be collected by the manufacturer – a 
common process now in the PRC – or disposed of by 
farmers as hazardous waste. The IA will ensure the 
segregation of the pesticide waste at the subproject site 
from all other waste and will ensure that it is 
managed/disposed of by the county authorities with other 
toxic and hazardous waste that they collect. 

Qualified third 
party 
commissioned 
by local 
governments 

Forest 
bureau, 
EEB 

Disposal of 
agricultural 
wastes. 

• All biomass waste from cultivation, pruning and weeding 
will be reused on site wither for composting or mulch. No 
waste will be burnt. 

• Residue of agricultural plastic film left in the soil will be 
minimized by (i) film mulching practices which optimize 
the timing of mulching and timely removal of film to 
shorten the mulching period; (iii) promotion of agricultural 
plastic film recovery and recycling. 

Ningdu county 
government 

EEB 
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• Management of the waste mulching film will comply with 
the requirements in the Jiangxi Provincial Implementation 
Plan for Strengthening of Agricultural Plastic Waste 
Pollution Control (2020). 

Improper O&M 
of drainage and 
irrigation ditches 
in the Chongyi 
Hakkas Terrace 

• Regular inspection on the drainage and irrigation ditches 
to ensure the ditches are in good condition.  

• Provide trainings to farmers to increase their awareness 
on the need for protecting the terrace area to avoid man-
made sabotage of the drainage and irrigation ditches. 
Damage of the drainage and irrigation ditches may lead 
to soil erosion, especially in rainy season.  

• Any wastewater and solid wastes are not allowed to be 
discharged or dumped into the drainage and irrigation 
ditches, especially the used package of fertilizers and 
pesticides.   

Chongyi 
county 
government 

EEB, 
cultural 
relic 
bureau 

 
D. Environmental Monitoring, Inspection and Reporting 
 

13. Four main types of project monitoring will be conducted under the EMP:  
 

(i) Project readiness monitoring. To be conducted by the PMO Environmental and 
social officers (under the support of LIEC).  

(ii) Environmental internal monitoring. To be conducted by the nine IAs and the CSCs.  
(iii) Environmental external monitoring. To be conducted by the certificated EMA 

(contracted by the PMO) involving the collection and analysis of air quality, noise, water 
quality data, etc. at designated monitoring locations to assess the compliance with 
applicable environmental quality and emission standards during construction. 

(iv) Compliance monitoring for EMP. To be conducted by both the EMA and LIEC to 
verify the EMP compliance during project implementation. ADB will oversee the project 
compliance based on the quarterly project progress reports and semi-annual/annual 
EMRs provided by the PMO and based on site visits and missions at least once a year. 
 

14. Project Readiness Monitoring. Prior to construction, a subproject’s readiness on 
environmental management will be assessed and reported to ADB and the PMO based on a set 
of indicators (as shown in Table EMP-4). This assessment shall demonstrate that environmental 
commitments are being carried out and environmental management systems are in place before 
construction starts or suggest corrective actions to ensure that all requirements are met. 
 

Table EMP-4: Project readiness assessment indicators 
Indicator Criteria Assessment 

EMP update • EMP was updated after technical detail design & approved by 
ADB 

Yes              No 

Compliance with 
loan covenants 

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

Yes              No 

Public involvement 
effectiveness 

• Meaningful public consultation completed Yes              No 

• GRM established with entry points Yes              No 

Environmental 
supervision and 
monitoring in place 

• Project loan implementation environmental consultant (LIEC) is 
in place 

Yes              No 

• Staff environmental coordinators appointed by the PMO and 
IAs 

Yes              No 

• Environment monitoring agency (EMA) contracted by the PMO Yes              No 
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Indicator Criteria Assessment 

Bidding documents 
and contracts with 
environmental 
safeguards 

• Bidding documents and contracts have incorporated the 
environmental activities and safeguards are listed as loan 
assurances 

Yes              No 

• Bidding documents and contracts have incorporated the 
environmental contract clauses. 

Yes              No 

EMP financial 
support 

• The required funds, if applicable, have been set aside for the 
EMP implementation 

Yes              No 

Source: TA consultants. 
 

15. The monitoring program (Table EMP-5) describes the scope of monitoring, locations, 
parameters, time, and frequency, and implementing and supervising agencies. Environmental 
monitoring to be conducted by the EMA (contracted by the PMO) shall include monitoring of air 
quality, noise and water quality during construction and operation. The selection of monitoring 
locations is based on a number of factors including the distance from the sensitive receptors, 
number of households and populations affected, and the extent of sensitivity to air, noise, and 
water quality impacts (e.g., residential households, schools).  
 

16. The monitoring shall comply with the methodology provided in the relevant national 
environmental monitoring guidelines. The monitoring results shall be compared with relevant 
standards of the PRC and EHS Guidelines. Non-compliance to these standards shall be 
highlighted in the environmental monitoring reports. The monitoring results shall be submitted by 
the EMA to the PMO, which will be included in the semi-annual/annual environmental monitoring 
reports to be submitted to ADB.  
 

17. Environmental internal monitoring. During the construction phase, the CSCs will be 
responsible for conducting the internal environmental monitoring in accordance with the monitoring 
plan (Table EMP-5). Results will be reported through the CSC monthly reports to the IAs and PMO. 
 

18. Environmental external monitoring. The PMO will contract an EMA to conduct the 
environmental impact monitoring described in Table EMP-5. This monitoring will be conducted 
during the entire construction phase and the first full year of operation of the relevant facility. The 
EMA will prepare semi-annual monitoring reports of the methods and results. The EMA will submit 
these to the PMO, IAs, and ADB at the same time, to ensure independence. 
 

19. Compliance monitoring for EMP. The LIEC will review project progress and compliance 
with the EMP based on field visits, consultations with the PMO and IAs environment officers, 
contractors, and CSCs, and review of the monitoring reports by the CSCs and EMA. The site visits 
will include a comparison of the works and conditions observed with the EMP mitigation and 
monitoring measures in Table EMP-2 and Table EMP-3. The site visits will include, but not be 
limited to: visual inspection of worker and construction solid waste at worker camps and work sites; 
evidence of soil erosion, water pollution, and sewage; community and occupational health and 
safety (camp hygiene, availability of clean water); and evidence that emergency response plans 
are in place and that workers are familiar with them. There is no set frequency for these inspections: 
the LIEC will make site visits as often as possible within the available budget, focused especially 
on periods of peak construction. The findings of the LIEC will be reported to ADB through the semi-
annual environment monitoring reports. 
 

20. Semi-annual environment monitoring reports. The PMO will submit semi-annual (during 
construction)/annual (during operation) environmental monitoring reports to ADB. The reports will 
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include: (i) overall project implementation progress; (ii) compliance with national regulations; (iii) 
compliance with environmental covenants in the Loan Agreement; (iv) progress in implementing 
the Environmental Management Plan (EMP)/Environmental Monitoring Program; (v) significant 
events or issues encountered, changes in project scope, and corresponding safeguard measures 
undertaken, if applicable; (vi) implementation of the GRM and complaints received from 
stakeholders during the report period; and (vii) conclusion and recommendations. The LIEC will 
help the PMO prepare the reports and submit the English report to ADB for disclosure. A standard 
reporting template will be provided by ADB to PMO to assist in report preparation.  
 

21. Monitoring by ADB. In addition to reviewing the environmental monitoring reports, ADB 
missions will inspect the subproject progress and implementation on site at least once a year. For 
environmental issues, inspections will focus mainly on (i) environmental monitoring data; (ii) 
implementation status of the subproject performance commitments specified in the loan 
documents for the environment, environmental compliance, implementation of the EMP, and 
environmental institutional strengthening and training; (iii) environmental performance of 
contractors, IAs and the PMO; and (iv) operation and performance of the subproject GRM and 
ongoing information disclosure and public consultation. The performance of the contractors in 
respect of environmental compliance will be recorded and considered in the next bid evaluations. 
ADB also oversees the preparation of the final Project Completion Report, which includes a section 
on environmental impact assessment of the project. 
 

22. Project completion environmental audits. Within three months after each subproject 
completion, or no later than a half year with permission of the local EEB, environmental acceptance 
monitoring and audit reports of each subproject completion shall be: (i) prepared by a licensed 
environmental monitoring institute or the facility owner if the facility owner has the competence in 
accordance with the PRC Interim Measures for Acceptance of Environmental Protection upon 
Completion of Construction projects (2017); (ii) submitted to environmental authority though the 
national construction project environmental impact assessment information management platform 
(http://114.251.10.205/); and (iii) reported to ADB through the semi-annual environment monitoring 
reports. The environmental acceptance report for the completed subprojects shall indicate the 
timing, extent, effectiveness of completed mitigation and maintenance, and the needs for additional 
mitigation measures and monitoring during operation. 
 

23. Quality assurance (QA) /quality control (QC) for compliance monitoring. To ensure the 
accuracy of the monitoring, the 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-5: Environmental Monitoring Program  

Subproject Parameter Location Frequency Compliance 
Standard 

Implement Supervise 

CONSTRUCTION PHASE 

1. Internal monitoring – by contractors, CSCs, PMO Environmental Officer 

http://0.0.0.114/
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Subproject Parameter Location Frequency Compliance 
Standard 

Implement Supervise 

Ambient 
air quality 

Compliance with 
dust mitigation 
measures (Table 
EMP-2) 

Visual 
inspection at all 
construction 
sites 

1 time / week GB 3095-
2012 (See 
IEE Table II-
7) 

Contractors, 
CSCs 

PMO, 
LIEC, EEB 

Noise Laeq: measured 
with hand-held 
meter 
Contractor 
performance 
targets: noise 
level meets 
standard at site 
boundary. 

Construction 
site boundary 

1 time / week 
minimum 
during peak 
construction 
levels at 
work sites 

GB12523-
2011 (See 
IEE Table II-
16) 

Contractors, 
CSCs 

PMO, 
LIEC, EEB 

Solid 
waste 

Domestic and 
construction 
wastes 
Contractor 
performance 
target: no 
uncollected 
waste at end 
works each day 

Visual 
inspection at all 
construction 
sites and work-
camps 

Daily NA Contractors, 
CSCs 

PMO, 
LIEC, EEB 

Soil 
erosion 
and re-
vegetation 

Soil erosion 
intensity and 
survival rate of 
re-vegetation 

Visual 
inspection at 
spoil sites and 
all construction 
sites, especially 
embankment 
sections 

1 time / 
week; and 
immediately 
after heavy 
rainfall 

NA Contractors, 
CSCs 

PMO, 
LIEC, EEB 

 Re-vegetation of 
embankments 
and other areas,  

Visual 
inspection 
along 
embankment 
sections and all 
revegetation 
areas 

At least 2 
times / year 

NA Contractors, 
CSCs 

PMO, 
LIEC, EEB 

Riverbed 
sediment 
from 
dredging 

heavy metals 
(Cd, Hg, As, Cu, 
Pb, Cr, Zn, Ni, 
and Se), 
pesticides (DDT, 
HCH), VOCs 
and SVOCs  

Each river 
section to be 
dredged 

Before 
disposal of 
the dredged 
sediment 

GB36600-
2018 (see 
IEE Table II-
11) 
 
Western 
Australian 
international 
standards 
(see IEE 
Table II-12) 

Contractors, 
CSCs 

PMO, 
LIEC, EEB 

Water 
quality at 
dredging 
sites 

Heavy metals, 
pesticides 

Each river 
section to be 
dredged 

Before and 
after 
dredging 

GB3838-
2002 (see 
IEE Table II-
8) 

Contractors, 
CSCs 

PMO, 
LIEC, EEB 
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Subproject Parameter Location Frequency Compliance 
Standard 

Implement Supervise 

Occupatio
nal health 
and safety 

Camp hygiene, 
safety, 
availability of 
clean water, 
EMRs 

Contractor 
performance 
target: camps 
clean, EMRs in 
place; 100% of 
workers aware 
of EMR 
procedures 

Visual 
inspection at all 
construction 
sites and work-
camps 

1 time / week NA Contractors, 
CSCs 

PMO, 
LIEC 

Chongyi 
Hakkas 
Terrace 

Terrace 
condition 
 
Contractor 
performance 
target: no 
terraces are 
damaged 
during 
construction 

Visual 
inspection and 
photo at the 
sites within 
Chongyi 
Hakkas 
Terrace 

Daily 
inspection 
during 
construction 

NA Contractors, 
CSCs 

PMO, 
LIEC 

Protected 
areas 

Site conditions38 
 
Contractor 
performance 
target: critical 
habitats, 
ancient trees, 
and sites used 
by threatened 
fish are not 
damaged. – All 
locations are to 
be included in 
the relevant 
work contracts  

Visual 
inspection and 
photo at the 
sites within 
protected areas 

Daily 
inspection 
during 
construction 

NA Contractors, 
CSCs 

PMO, 
LIEC 

2. External monitoring – by certificated environment monitoring agencies 

Constructi
on 
wastewate
r   

SS, oil At wastewater 
discharge 
points of all 
construction 
sites 

1 time / 
month during 
construction 

GB/T8978-
1996 (See 
IEE Table II-
15) 

EMA EEB, 
PMO, 
LIEC 

 

38 To assess the site conditions, the contractor or CSC will establish photo-plots before works begin: i.e., take photos of 
all sites, and then, take photos during construction and 1st year of operation in exactly the same site and positions. 
Maintain photographic data file. Compare before/after photos to assess damage.  
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Subproject Parameter Location Frequency Compliance 
Standard 

Implement Supervise 

Ambient 
air quality 

PM10 All construction 
sites (at least 1 
point upwind, 1 
point 
downwind) and 
nearby 
sensitive 
receivers 
(Section IV of 
IEE) 

1 time / 
month during 
construction 

GB 3095-
2012 (See 
IEE Table II-
7) 

EMA EEB, 
PMO, 
LIEC 

Noise Laeq Boundaries of 
all construction 
sites and 
sensitive 
receptors (see 
IEE Table V-1) 

1 time / 
month (twice 
a day: once 
in daytime 
and once at 
nighttime, for 
2 
consecutive 
days) 

GB12523-
2011 (See 
IEE Table II-
16) 

EMA EEB, 
PMO, 
LIEC 

OPERATION PHASE – by certified environment monitoring agency 

Domestic wastewater treatment plants 

Effluent 
from 
WWTPs 

CODcr, NH3-N, 
TP, SS 

1. At inlet of 
WWTPs, to 
monitor influent 
quality.  
2. At outlet of 
WWTPs, to 
monitor effluent 
quality. 

4 times / 
year 

GB 18918-
2002 (See 
IEE Table II-
12) 

EMA  Facility 
operator, 
EEB 

Odor H2S, NH3 Boundary of 
WWTPs, and 
the nearest 
sensitive 
receptor 

4 times / 
year 

GB14554-93 
(See IEE 
Table II-14) 

EMA Facility 
operator, 
EEB 

SWTSs and Chongyi solid waste transfer stations 

Odor H2S, NH3 Boundary of 
SWTSs and 
Chongyi solid 
waste transfer 
station, and the 
nearest 
sensitive 
receptor. 

4 times / 
year 

GB14554-93 
(See IEE 
Table II-14) 

EMA Facility 
operator, 
EEB 

Noise Laeq Boundary of 
SWTSs and 
Chongyi solid 
waste transfer 
station. 

4 times / 
year (twice a 
day: 1 in day 
and 1 at 
night for 2 
consecutive 
days) 

GB12348-
2008 

EMA Facility 
operator, 
EEB 



204     Appendix 1 

 

 

Subproject Parameter Location Frequency Compliance 
Standard 

Implement Supervise 

Water supply plants39 

Noise Laeq Boundary of 
WSPs 

4 times / 
year (twice a 
day: 1 in day 
and 1 at 
night for 2 
consecutive 
days) 

GB12348-
2008 

EMA Facility 
operator, 
EEB 

Afforestation 

Afforestati
on 

Plant survival 
and coverage 

All re-vegetated 
sites 

Spot check, 
once a year 

NA Certified 
third party 

Facility 
operator, 
Forest 
Bureau 

 

Table EMP-6: Environmental Reporting Plan 
Report From To Frequency of Reporting 

Construction Phase 

Internal progress reports CSCs IAs Monthly 

Environment impact monitoring 
reports 

EMA PMO, IAs Semi-annual 

Environmental acceptance 
monitoring and audit reports 

Licensed 
institute or the 
facility owner 

EEB, PMO, IAs 
Within three months after 

subproject completion 

Environmental monitoring report PMO ADB Semi-annual 
Operation Phase  
EMP progress reports  PMO ADB Semi-annual 
ADB = Asian Development Bank, CSC = construction supervision company, EEB = ecology and environment bureau, 

EMA = environmental monitoring agency, IA = implementing agency, PMO = project management office. 

Source: TA consultants. 
 

E. Institutional Capacity Building and Training 
 

24. The PMO and IAs have no previous experience with ADB-funded projects and safeguard 
requirements. The experience of individual staff within the district and county EEBs for 
environmental management varies considerably. Domestic procedures for EIA preparation and 
project approval do not, in general, have a strong focus on practical and time-based mitigation 
measures or corrective actions, and there is not yet a regulatory requirement in the PRC for EMPs 
of the scope required by ADB. Implementation of the current EMP represents a significant new 
task for the local agencies. The EMP will address the lack of capacity and expertise in 
environmental management through (i) institutional capacity building, and (ii) training. 

 

39 Monthly monitoring of the quality of water delivered to households will be conducted by the water supply 

companies, in accordance with the PRC Water Quality Standards for Urban Water Supply (CJ/T 206-

2005). The external environmental monitoring agency will not conduct water quality monitoring for water 

supply plants.  
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25. Institutional Strengthening. The capacities of the PMO and IAs to coordinate 
environmental management shall be strengthened through a set of measures: (i) recruitment of 
the LIEC to provide support to PMO on environmental management for the project, and to guide 
the PMO and IAs in implementing the EMP and ESMS, and ensuring compliance with ADB’s 
Safeguard Policy Statement (SPS 2009); and (ii) appointment of qualified staff within the PMO and 
IAs as environmental coordinators in charge of the EMP coordination, implementation and site 
inspections including GRM.  
 

26. Training.  To ensure effective implementation of the EMP, the capability of the PMO, IAs, 
CSCs and contractors must be strengthened, and all parties involved in implementing the 
mitigation measures and monitoring of environmental performance must understand the goals, 
methods, and the best practices for the project environmental management. During project 
implementation, a training program (Table EMP-7) will be implemented for safeguards and 
technical capacity to address immediate training needs and the long-term capacity building needs. 
Training will be provided by the project loan implementation consultants (PLIC) and facilitated by 
the PMO and IAs. The training program will apply a participatory and ‘learning by doing’ approach 
including role playing and group exercises. Trainees will be required to fill in pre- and post- training 
assessments to help measure the effectiveness of the trainings and improve training design.   
 

Table EMP-7: Project Environment Training Program 
Training program Scope of Training Trainer Trainee Time Days Persons  

Procurement and 
contract 
management 
(emphasize EMP 
implementation)  

• ADB procurement guidelines 
• Bidding document and contract preparation, 

including EMP clauses 
• Risk of improper procurement and mitigation 

measures, and  
• Handling variation orders and contract 

management 

PLICs PMO, IAs,  2 2 40 

Implementation of 
EMP 

• ADB safeguard policy statement requirements 
for EMP implementation and progress 
reporting 

• Roles, responsibilities, monitoring, inspection, 
reporting in EMP 

• Environment monitoring program 
• Public consultation and participation 
• GRM implementation, coordination, reporting, 

working with the public 
• Environment, health and safety during project 

construction and operation for workers and the 
community 

• Occupational health and safety, including (i) 
prevention and control of transmissible 
diseases and HIV/AIDS, (ii) implementation of 
COVID-19 health and safety plan (see Table 
EMP-2 and Appendix 2 of IEE) 

LIEC, 
EEB 

PMO, Ias, 
contractors, 

CSCs 

2 2 40 

Ecological 
management 

• Management and conservation of rivers and 
wetland 

• Maintenance of planted vegetation and 
habitats of the project embankments 

• Eco-farming practices 

PLICs OPF, PMO 2 2 40 

Solid waste 
separation, 
collection, and 
treatment 

• International and domestic experience and 
technology in kitchen waste treatment 

• Operation, management, and maintenance of 
the kitchen waste treatment facility 

PLICs OPF, PMO 2 2 40 
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Training program Scope of Training Trainer Trainee Time Days Persons  

• identification of chemical, physical, and 
biological risks at the site 

• safe practices and operating procedures 
• the role of engineering controls and personal 

protective equipment in preventing injuries and 
illnesses 

• procedures for reporting injuries and illnesses; 
and  

• procedures for responding to emergencies. 
Mulching film 
pollution control 

• film-saving practices introduction, including 
impacts of film thickness, mulching time and 
crop type on the usage and residue of 
mulching film. 

• Recovery of mulching film residue 
• reuse and recycle of mulching film 

PLICs OPF, PMO, 
farmers 

1 1 40 

Operation and 
maintenance of the 
completed project 
facilities 

• Topics to be tailored to each project 
component, including but not limited to safe 
sludge disposal process, odor control. etc.  

LIEC, 
EEB 

OPF, PMO 2 2 40 

Climate change 
resilience 

• Energy saving and GHG emission reduction 
• Carbon sink by revegetation and afforestation 

LIEC OPF, PMO 1 1 40 

Emergency 
preparedness and 
response planning 

• Organize drill on emergency conditions such 
as flood, fire, natural disaster, epidemic, 
explosion, etc. 

Experts 
from 
EEB, 
LIEC 

OPF, PMO, 
other 

bureaus 

1 1 40 

Safety handling of 
pesticides Topics on safety handling of pesticides, including 

storage, mixing, applying, and spillage 
emergency response, etc.  

LIEC OPF, PMO, 
workers 

1 0.5 40 

Total 14 13.5 360 

ADB = Asian Development Bank, EEB = environment protection bureau, EMP = environment management plan, GHG 
= greenhouse gas, GRM = grievance redress mechanism, IA = implementing agency, OPF = operator of project 
facilities, PLIC = project loan implementation consultant, PMO = project management office. 
Source: TA consultants. 
 

F. Consultation, Participation, and Information Disclosure 
 

27. Information disclosure and public consultation relating to environment safeguards will 
continue throughout project implementation. The project’s environmental information will be 
disclosed by the local EEB and ADB as follows: 
 

• The project IEE will be disclosed on the project website at https://www.adb.org/. 
• The environmental impact assessment reports (in Chinese) will be disclosed on the website 

of Ganzhou Municipal Government at http://www.ganzhou.gov.cn/. 
• All environmental monitoring reports during project implementation will be available at 

https://www.adb.org/. 
• The project information and GRM entry points will be disclosed on the information board of 

each construction site (in Chinese). 
 

28. Meaningful public consultation was conducted during project preparation (Section VII of the 
project IEE). During construction, the project will continue to seek public consultation and raise 
awareness of project activities, especially those may impact the public, such as noise, dust, or odor 
from dredged sediment. The public consultation plan is in Table EMP-8 and includes public 
participation in (i) monitoring impacts and mitigation measures during construction and operation, 

https://www.adb.org/
http://www.ganzhou.gov.cn/
https://www.adb.org/
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(ii) evaluating environmental benefits and social impacts, and (iii) interviewing the public after the 
project is completed. PMO shall announce the time, place, theme, and registration method of the 
meeting to the public through the website and post announcements in places where the public can 
easily be informed 2 weeks prior to the meeting. PMO shall disclose the minutes and measures to 
address the public concerns truthfully to the public through the website, WeChat group, community 
posters, etc., within 5 working days after the consultation forum. 
 

29. The PMO and IAs, supported by the LIEC, are responsible for public participation during the 
project implementation. Costs for conducting the public participation activities during construction 
are included in the project funding. 
 

Table EMP-8: Public Consultation and Participation Plan 
Organizer Approach Times/Frequency Subjects Attendees 

Pre-construction phase 

PMO and 
IAs, LIEC 

Public consultation 
workshop and site 
visit 

Once before 
construction 
commences 

Introduce the project 
activities, proposed 
mitigation measures, 
entry points of the 
GRM 

Residents 
adjacent to 
subproject sites 
(Table V-1) 

Construction phase 

PMO and 
IAs, LIEC 

Questionnaire 
survey, site visits, 
informal interviews 

Once a year during 
peak construction 

Construction impacts; 
adjusting mitigation 
measures if 
necessary; feedback 

Workers, 
residents adjacent 
to subproject sites 
(Table V-1) 

PMO and 
IAs, LIEC 

Public consultation 
workshop and 
hearing 

At least once during 
peak construction 
period 

Adjusting of mitigation 
measures if 
necessary; 
construction impact; 
and comment and 
suggestion 

Representatives 
of residents 
adjacent to 
subproject sites 
(Table V-1) 

Operation stage 

PMO, IAs, 
and OPF 

Consultation and 
site visits 

At least once in first 
year of operation 

Effects of mitigation 
measures, impacts of 
operation, feedback 

Affected persons 
and/or agencies 

Public workshop As needed based on 
consultations 

As above As above 

Public survey At least once after 1 
year of operation 

Comments and 
suggestions 

Project 
beneficiaries 

LIEC = loan implementation environmental consultant, GRM = grievance redress mechanism, IA = implementing 

agency, OPF = operator of project facilities, PMO = project management office. 

Source: TA consultants. 
 

G. Grievance Redress Mechanism 
 

30. A Grievance Redress Mechanism (GRM) was established as part of this EMP to receive and 
manage any public concerns or issues which may arise due to the project implantation. The GRM 
comprises: (i) a set of clear procedures developed by the PMO to receive, record, and address 
any concerns which are raised; (ii) specific contact details for individuals at the PMO, IAs and the 
contractors, and (iii) specific contact details for local EEBs. 
 

31. All contractors and work staff shall be briefed by the PMO on the GRM. Contractors and 
workers shall be instructed to be courteous to local residents and, in the event, they are 
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approached by the general public with an issue, to immediately halt their work and report the issue 
to the foreman. The foreman shall immediately report the issue to the IA or PMO for action. 
 

32. There are multiple entry points to the GRM, including face-to-face meetings, written 
complaints, hotline number and telephone conversations, anonymous drop-boxes for written 
comments, and/or e-mail. All concerns received shall be treated confidentially and professionally. 
The identity of individuals shall not be circulated among project agencies or staff and shall only be 
shared with senior staff, and then only when there is clear justification.  
 

33. If a complaint is received and filed, the PMO and IA officers will identify if the complaint is 
eligible for management under the GRM. Eligible complaints under the GRM include those where: 
(i) the complaint pertains to the project; and (ii) the issues arising in the complaint fall within the 
scope of environmental and/or social issues that the GRM is authorized to address. Ineligible 
complaints include those where: (i) the complaint is not project-related; (ii) the nature of the issue 
is outside the mandate of the GRM (such as fraud or corruption); and/or (iii) other procedures 
would be more appropriate to address the issue. Ineligible complaints will be documented and 
provided to the relevant authorities and the complainant will be informed of these steps.  
 

34. Basic steps and timeframe for the GRM are summarized as follows and illustrated in Figure 
EMP-1.  
 

• Stage 1 (5 calendar days): If a concern arises during construction or operation, the affected 
person may submit a written or oral complaint to the contractor (construction phase) or 
operator of the project facility (operation phase). The contractor will: (i) respectfully 
acknowledge the issue and immediately stop the causal activity (e.g., on-site construction 
causing high noise levels to a nearby household); (ii) not resume the activity until the complaint 
has been resolved; (iii) inform the IA of the incident on the same day of the incident occurring 
and how the contractor has responded or will respond; (iv) give a clear reply to the affected 
person within two calendar days; and (v) as far as possible, resolve the problem within five 
calendar days from receiving the complaint. The IA will: inform the PMO, local village 
committee, and Ecology and Environment Bureau of the incident within one working day of 
being informed by the contractor; and, subsequently, keep these parties informed at all stages. 
 

• Stage 2 (5 calendar days): If the issue cannot be resolved in Stage 1, after five calendar 
days, the IA 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 two 
calendar days. If the solution is agreed upon by the complainant, the contractors and/or facility 
operators (in operation) will implement the solution within five calendar days from the IA or 
PMO, taking over the responsibility of the complaint. Written records will be made of all stages 
and outcomes. At the expiration of Stage 2, PMO will inform ADB of the outcome. 

 

• Stage 3 (15 calendar days): If no solution can be identified by the PMO and/or IA, and/or the 
complainant is not satisfied with the proposed solution, the PMO and/or PMO will organize, 
within seven calendar days, a stakeholder meeting (including the complainant, contractor 
and/or operator of the facility, EEB, IA, 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. All attempts will be made to fully 
resolve the issue within 15 calendar days. Written records will be made of all stages and 
outcomes. At the expiration of Stage 3, PMO will inform ADB of the outcome. 
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35. The tracking and documenting of grievance resolutions by the PMO shall include the 
following elements: (i) tracking forms and procedures for gathering information from project 
personnel and complainant(s); (ii) regular updating of the GRM database by the PMO 
environmental coordinator; (iii) processes for informing stakeholders about the status of a case; 
and (iv) procedures to retrieve data for reporting purposes, including the periodic reports to the 
ADB. 
 

36. 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, 
IAs, county governments, and/or ADB. If the above steps are unsuccessful, persons who are, or 
may in the future be, adversely affected by the project may submit complaints to ADB’s 
Accountability Mechanism through Office of the Special Project Facilitator (OSPF) or Office of 
Compliance Review Panel. The Accountability Mechanism provides an independent forum and 
process whereby people adversely affected by ADB-assisted projects can voice, and seek a 
resolution of their problems, as well as report alleged violations of ADB’s operational policies and 
procedures. Before submitting a complaint to the Accountability Mechanism, affected persons 
should make a good faith effort to solve their problems by working with the concerned ADB 
operations department. Only after doing that, and if they are still dissatisfied, should they approach 
the Accountability Mechanism.40 

 

37. The PMO and IAs 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. 
 

 

40 See: http://compliance.adb.org/ 
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Figure EMP-1: Project Grievance Redress Mechanism 
ADB = Asian Development Bank, CSC = construction supervision company, EEB = ecology and environmental bureau, 
GRM = grievance redress mechanism, IA = implementing agency, PMO = project management office. 

 
 
H. Cost Estimates 
 

38. The total cost for EMP implementation comprises: (i) mitigation measures (Table EMP-2 and 
3); (ii) environmental monitoring (Table EMP-5); (iii) training (Table EMP-7), (iv) public consultation 
(Table EMP-8); and (v) the compliance monitoring, training, and reporting by LIEC.  
 

39. The total estimated cost for EMP implementation (covering 5 years of construction and one 
year of operation), accounting for about 1.36% of the total project investment (USD 400 million, 
including USD 200 million ADB loan), is summarized in Table EMP-9. 
 

40. The costs do not include: (i) detailed design revisions and adjustments; (ii) internal monitoring 

Affected Person(s) 

Contractor, CSC 

PMO and/or IA Environment 

and/or Social Officers 

(recording and coordination) 

Stakeholder Meeting 

Solution Implemented 
ADB 

Complaint 

Unresolved Complaint  
Forwarded 

Solution  
Implemented 

Action Plan 

Stage 1 

5 days 

Stage 3 

15 days 

Reporting 

PMO 

IAs, local EEB, 

Village committee 

Complaint 

Stage 2 

5 days 

Unresolved Complaint  
Forwarded 

Reporting by 

 PMO to ADB 
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and inspection during construction, as this will be included in the construction and construction 
supervision contracts; and (iii) salaries of PMO and IAs staff. Contractors shall bear the costs for 
all mitigation measures during construction, including those specified in the tender and contract 
documents as well as those to mitigate unforeseen impacts due to their construction activities. The 
O&M unit shall bear the costs related to mitigation measures during operation if needed. The IAs 
will pay for the external environmental monitoring costs during construction and will bear the costs 
related to environmental supervision during construction and operation. The PMO will bear the 
costs for training, the GRM, and the LIEC. 
 

41. Costs for mitigation measures and training are based on estimates in the DEIA and/or the 
experience of the TA consultants from other similar projects. All the costs have been discussed 
with the DEIA Institute, PMO and IAs. 
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Table EMP-9: Estimated budget for EMP implementation 
(for five years construction and first year operation. Unit: CNY 10,000) 

 
No. Item GMPMO Ningdu Xingguo Shicheng Yudu Huichang Chongyi Shangyou Dayu Nankang Total Cost 

A Mitigation measures 

A1 Consulting service 

A1 LIEC 65                   65 
A2 Public consultation 10                   10 
A3 GRM 1 1 1 1 1 1 1 1 1 1 10 
A2 Physical mitigation measures - paid by contractors 

A2.1 Wastewater management   68 67 69 60 54 105 58 92 71 645 
A2.2 Air pollution control (dust)   51 50 52 45 41 79 44 69 53 483 
A2.3 Noise   34 34 34 30 27 52 29 46 35 322 
A2.4 Soil erosion and contamination   85 84 86 75 68 131 73 115 89 806 
A2.5 Solid waste   34 34 34 30 27 52 29 46 35 322 
A2.6 Ecology protection   34 34 34 30 27 52 29 46 35 322 

A2.7 
Community and occupational 
health & safety 

  34 34 34 30 27 52 29 46 35 322 

  Subtotal 76 341 338 346 302 273 525 293 459 355 3308 

B Environmental monitoring 

B1 External monitoring during construction 

B1.1 
Construction wastewater 
quality 

  2 2 2 2 2 2 2 2 2 19 

B1.2 Ambient air quality   11 9 11 9 9 11 11 11 9 90 
B1.3 Noise   18 15 18 15 15 18 18 18 15 150 

  Subtotal 0 31 26 31 26 26 31 31 31 26 259 

B2 Monitoring during operation 

B2.1 Water quality   0 0 0 4 0 0 1 0 0 6 
B2.2 Ambient air quality   0 0 1 4 0 3 3 0 0 12 
B2.3 Noise   0.8 0 0 0 0 0 0 0.46 0.06 1 

  Subtotal 0 1 0 1 7 0 3 4 1 1 19 

C Training 

C1 
Procurement and contract 
management - emphasize 
EMP implementation 

8                     

C2 EMP implementation 8                     

C3 Eco. management 8                     

C4 Solid waste management  8                     
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No. Item GMPMO Ningdu Xingguo Shicheng Yudu Huichang Chongyi Shangyou Dayu Nankang Total Cost 

C5 Facility O&M 8                     
C6 Climate change resilience 2                     

C7 
Emergency planning and 
response 

2                     

  Subtotal 44                     

  Grand Total (10000 CNY) 120 373.1 363.4 377.9 335.8 298.5 558.9 328.4 491.4 381.9 3585.4 

  
Total 10000 USD  

(1 USD=6.5641 CNY) 
18.3 56.8 55.4 57.6 51.2 45.5 85.1 50.0 74.9 58.2 546.2 

  Proportion of total (%) 3.35% 10.41% 10.14% 10.54% 9.36% 8.33% 15.59% 9.16% 13.71% 10.65% 100.00% 

EMP = environmental management plan, GMPMO = Ganzhou Municipal project management office. GRM = grievance redress mechanism, LIEC = loan 

implementation environment consultant, O&M = operation and maintenance.  

Costings were based on the following assumptions: (i) a construction duration for each project site of 1 years; (ii) a construction season of 6 

months per year; and (iii) an operational duration of one year (first year of operation). 
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I. Mechanisms for Feedback and Adjustment 
 

42. Based on-site inspections and monitoring reports, including environmental monitoring 
reports, the PMO with assistance from the LIEC will decide whether (i) EMP is adequate and 
effective and 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 the environmental monitoring report 
on EMP implementation. The need to update and adjust the EMP will be reviewed when there are 
design changes, changes in construction methods and program, negative environmental 
monitoring results or inappropriate monitoring locations, and ineffective or inadequate mitigation 
measures. 
 
43. PMO will play a critical role in the feedback and adjustment mechanism with the support from 
the LIEC. Where unanticipated environmental impacts become apparent during project 
implementation, PMO shall update the environmental assessment and EMP or prepare a new 
environmental assessment and EMP to assess the potential impacts, evaluate the alternatives, 
and outline mitigation measures and resources to address those impacts.  
 
44. Adjustment to the EMP will be made, if necessary. In such cases, the PMO will inform ADB 
promptly on any changes to the project and needed adjustments to the EMP. The updated EMP 
will be submitted to ADB for review and approval and will be disclosed on the ADB project website. 
PMO will assess whether further mitigation measures are required as corrective action, or 
improvement in environmental management practices are required with the support from the LIEC. 
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Appendix EMP-1 DRAFT TERMS OF REFERENCE FOR ENVIRONMENTAL POSITIONS 
 
1. GANZHOU MUNICIPAL PROJECT MANAGEMENT OFFICE ENVIRONMENT OFFICER 

(1 position) 
 

A. Background 
 
1. Development projects supported by the Asian Development Bank (ADB) routinely include a 
project management office (PMO). For this project, the Ganzhou Municipal PMO is responsible for 
project implementation and comprises the municipal agencies involved in the project. Compliance with 
the loan and project agreements include implementation of: (i) an environment management plan 
(EMP), which is prepared as part of the project initial environment examination; and (ii) an 
environmental and social management system (ESMS). The EMP is the critical guiding document to 
manage, monitor, and report upon potential project environmental impacts. Implementation of the EMP 
is a full-time task. The ESMS will be implemented for the financial intermediary loan under output 2 of 
the project. The PMO environment officer will oversee the implementation of the EMP and ESMS. 
These terms of reference describe the position requirements. 
 

B. Scope and Duration of Work 
 
2. The officer will work on behalf of the PMO to implement the project EMP. The officer will report 
directly to the PMO. The position is full-time for the entire project duration. 
 

C. Qualifications 
 
3. The officer will have: (i) a master’s degree or higher in environmental management or related 
field; (ii) at least 5 years of experience in environmental management, monitoring, and/or impact 
assessment, including specific experience on the management and monitoring of green agriculture and 
rural vitalization projects; (iii) ability to communicate and work effectively with local communities, 
contractors, and government agencies; (iv) ability to analyze data and prepare technical reports; (v) 
willingness and health to regularly visit the project construction sites and in different seasons; and (vi) 
ideally, proficiency in spoken and written English.  
 

D. Detailed Tasks 
 
4. The PMO Environment Officer will have a detailed understanding of the project EMP and ESMS 
and supporting documents, including the domestic environmental reports, the project initial 
environmental examination (IEE), and project environmental assurances. The officer will have the 
following tasks.  
 
For the EMP 
 
(i) Assess whether the EMP requires updating due to any changes in project design, which may have 

occurred after the EMP was prepared. 
(ii) Distribute the Chinese language version of the EMP to all relevant agencies, including the 

implementing agencies, and municipal agencies for environment protection. This should occur at 
least 3 months before construction begins. 

(iii) Conduct meetings with agencies as necessary to ensure they understand their specific 
responsibilities described in the EMP. 

(iv) Ensure that relevant mitigation, monitoring, and reporting measures in the EMP are included in 
the bidding documents, contracts, and relevant construction plans. 

http://www.adb.org/projects/project.asp?id=44037
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(v) Confirm that the implementing agencies responsible for the internal environment monitoring 
described in the EMP understand their tasks and will implement the monitoring in a timely fashion.  

(vi) At least 2 months before construction begins, establish, and implement the project grievance 
redress mechanism (GRM) described in the EMP. This will include: (a) preparation of a simple 
table and budget identifying the type, number, and cost of materials needed to inform local 
communities about the GRM and starting dates and scope of construction; (b) design, prepare, 
and distribute these materials, and plan and conduct the community meetings; (c) prepare a form 
to record any public complaints; (d) preparation of a summary table to record all complaints, 
including dates, issues, and how they were resolved; and (e) ensure that all relevant agencies, 
including contractors, understand their role in the GRM. 

(vii) Prior to construction, ensure that the implementation agencies and their contractors have informed 
their personnel, including all construction workers, of the EMP requirements. This will include all 
mitigation measures relating to impacts to air, water, noise, soil, sensitive sites, ecological values, 
cultural values, worker and community health and safety, respectful behavior when 
communicating with local communities, and responding to and reporting any complaints. 

(viii) During project construction, make regular site visits with the loan implementation environment 
consultant (LIEC) to assess progress, meet with contractors and/or local communities, and assess 
compliance with the EMP. 

 
For the ESMS 
 
(i) Distribute the Chinese language version of the ESMS to all relevant agencies, including 

Agricultural Bank of China, at least three months before the ADB loan comes into effect. 
(ii) Assist Agricultural Bank of China and all other relevant agencies to implement the ESMS. 
(iii) Coordinate and provide support as needed for the environmental and social officers recruited by 

Agricultural Bank of China for the financial intermediary loan under project output 2. 
(iv) Conduct meetings with Agricultural Bank of China and other agencies as necessary to ensure they 

understand their specific responsibilities described in the ESMS. 
(v) Provide training to Agricultural Bank of China, potential subloan applicants, and other project 

agencies as necessary to facilitate implementation of the ESMS. 
(vi) Assist Agricultural Bank of China to ensure that candidate subprojects are correctly categorized 

and comply with the selection criteria for environment.  
(vii) With the PMO Social Officer, implement the project grievance redress mechanism (GRM), 

including: (i) instruct the other project agencies on their responsibilities in the GRM; (ii) establish 
a simple registry system, to document and track grievances received (including forms to record 
complaints and how they have been resolved); and (iii) prepare reports on progress of the GRM 
for inclusion in the semi-annual environmental and social monitoring and progress reports to ADB. 

(viii) Ensure the environmental officer recruited by Agricultural Bank of China provides progress reports 
on a semi-annual basis, in time for consolidation with the overall environment monitoring report to 
be submitted by PMO to ADB. 

 
Overall 
 
(ix) Ensure that all relevant agencies submit required progress reports and information, including 

environmental monitoring and reports of any issues or grievances. 
(x) Compile, review, and store environmental progress reports from the implementation agencies, 

records of any grievances, and any other relevant issues. Maintain digital copies of all information. 
When necessary, enter data into summary tables in digital format (e.g., to transfer records of 
grievances from hard copy forms). Ensure that all information is stored in the PMO filing system, 
backed up, and can be easily retrieved. 

(xi) Prepare semiannual environment progress reports. 



Appendix 1    217 

 

 

(xii) Work closely with the PMO, district and county IAs, loan implementation consultants, and other 
agencies as necessary to conduct these tasks. 

 
E. Reporting Requirements 

 
5. Semiannual environment monitoring reports using the template provided by ADB or a domestic 
format reviewed and approved by ADB. 
 

F. Logistical Support Provided by the PMO to the Environment Officer  
 
(i) Provision of hard and soft copies of the project EMP and ESMS, domestic and project 

environmental reports, feasibility study reports, loan and project agreements, maps, and other 
supporting materials as necessary to ensure the officer can implement the tasks. 

(ii) Vehicle transport, office materials, and other logistical support, as necessary for the officer to visit 
the project construction sites and local communities, arrange and conduct meetings, and prepare 
and distribute consultation materials. 

(iii) Overall coordination, including review of the draft semiannual monitoring reports, and final 
responsibility for submission of the monitoring reports to ADB. 

 
 
2. IMPLEMEMTING AGENCY ENVIRONMENT OFFICER (10 positions) 
 
The following terms of reference (TOR) is a generic TOR for the Environment Officer position for 10 
implementing agencies: Nankang District Ecosystem Protection Center, Development and Reform 
Commissions of Dayu County, Shangyou County, Chongyi County, Ningdu County, Yudu County, Xingguo 
County, Huichang County, and Shicheng County, and Agricultural Bank of China.  
 
A. Background 
 
1. The project will be coordinated by the Ganzhou Municipal PMO. Compliance with the loan and 
project agreements include implementation of: (i) an environment management plan (EMP), which is 
prepared as part of the project initial environment examination; and (ii) an environmental and social 
management system (ESMS). The EMP is the critical guiding document to manage, monitor, and report 
upon potential project environmental impacts. Implementation of the EMP is a full-time task. The ESMS 
will be implemented for the financial intermediary loan under output 2 of the project. Overall coordination 
of the project EMP is the responsibility of the PMO environment officer. At the field level, implementation 
of the EMP will be undertaken by the implementing agencies (IAs) in the project districts and counties. 
For this purpose, each IA requires an IA Environment Officer.  
 
B. Scope and Duration of Work 
 
2. The IA Environment Officers will work on behalf of the IAs to implement the project EMP in 
Xingguo County, Ningdu County, Shicheng County, Shangyou County, Chongyi County, Huichang 
County, Dayu County, Nankang District and Yudu County, respectively. The Environment Officer of 
Agricultural Bank of China will work on behalf of the bank to implement the ESMS. The officers will 
report directly to each of their IA managers and work closely with the district or county environment 
protection bureaus (EEBs), environment monitoring agencies (EMAs), and PMO Environment Officer. 
The positions are for the entire project duration (6 years). 
 
C. Qualifications 
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3. The officers will have: (i) a bachelor degree in environmental management or related field, 
and/or equivalent experience; (ii) at least 5 years of experience in environmental management, 
monitoring, and/or impact assessment, including specific experience on the management and 
monitoring of green agriculture and rural vitalization projects; (iii) ability to communicate and work 
effectively with local communities, contractors, and government agencies; (iv) ability to analyze data 
and prepare technical reports; and (v) willingness and health to regularly visit the project construction 
sites and in different seasons. 
 
D. Detailed Tasks 
 
4. The IA Environment Officers will have a detailed understanding of the project EMP and 
supporting documents, including the domestic environmental reports, project IEE, and project 
environmental assurances. The officers will have the following tasks. 
 
For the EMP 
 
(i) Work closely with the PMO Environment Officer, EEB, EMA, contractors, construction supervision 

companies, and all other relevant agencies to implement the EMP. 
(ii) Distribute the Chinese language version of the EMP to all relevant agencies, including the 

implementing agencies, municipal agencies for environment protection. This should occur at least 
3 months before construction begins. 

(iii) Conduct meetings with agencies as necessary to ensure they understand their specific 
responsibilities described in the EMP. 

(iv) Ensure that contractors implement the relevant mitigation measures in the EMP. 
(v) Implement the monitoring and reporting requirements in the EMP, including timely submission of 

progress reports to the PMO Environment Officer. 
(vi) Implement the project GRM. 
(vii) Make regular inspections of construction sites to assess progress, meet with contractors and/or 

local communities, and assess compliance with the EMP. 
(viii) Maintain digital records of all progress and information. 
 
For the ESMS 
 
(xiii) Work closely with the PMO Environment Officer to implement the ESMS. 
(xiv) Ensure that all subprojects under the financial intermediary loan is selected and evaluated in line 

with the requirements in the ESMS. 
(xv) Provide progress reports on a semi-annual basis to PMO environment officer. 
 
Overall 
 
(ix) Support the PMO environment officer in all their tasks. 
 
E. Reporting Requirements 
 
5. Monthly reports to the PMO Environment Officer. 
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Appendix 2: COVID 19 – Pandemic: Application of international good practice at the 
workplace 

 
1. Projects involving construction works frequently involve a large work force, together with 
suppliers and supporting functions and services. The work force may comprise workers from 
international, national, regional, and local labor markets. They may need to live in on-site 
accommodation, lodge within communities close to work sites or return to their homes after work. 
Supply chains may involve international, regional, and national suppliers facilitating the regular 
flow of goods and services to the project (including supplies essential to the project such as fuel, 
food, and water). As such, there will also be a regular flow of parties entering and exiting the site; 
support services, such as catering, cleaning services, equipment, material and supply deliveries, 
and specialist sub-contractors, brought in to deliver specific elements of the works. Given the 
complexity and the concentrated number of workers, the potential for the spread of infectious 
diseases, such as CVOID-19, in projects involving construction is extremely serious, as are the 
implications of such a spread. 
 
2. This note presents good international practices to address the COVID-19 pandemic at the 
construction sites. The contractors are required to comply with the following good practices. 
 
A. Pre-construction Phase 
 

• Develop COVID-19 Safety Management Plan 
 
o The contractor will develop a COVID-19 Safety Management Plan with the procedures to 

be followed to address COVID-19 risks in the construction works. The plan will be 
submitted to PMO and ADB for approval. 

o The plan will identify measures to address the COVID-19 situation. What will be possible 
will depend on the context of the project: the location, existing project resources, 
availability of supplies, the capacity of local emergency/health services, the extent to 
which the virus already exists in the area. 

o The contractor will propose a designated person who will be responsible for implementing 
the plan. 

 
B. Construction Phase 
 
3. Preventive measures by maintaining physical distancing among workers, providing 
respiratory and hand hygiene facilities at the work sites, and regular cleaning and disinfection of 
the commonly used areas. 

 
• Physical Distancing measures: 

 
o Keep a distance of at least 1 meter between people and avoid direct physical contact with 

other persons (i.e., hugging, touching, shaking hands), strict control over external access, 
queue management (marking on the floor, barriers). 

o Reduce density of people in the building (no more than 1 person per every 10 square 
meters), physical spacing at least 1 meter apart for workstations and common spaces, 
such as entrances/exits, lifts, pantries/canteens, stairs, where congregation or queuing of 
employees or visitors/clients might occur. 

o Minimize the need for physical meetings, e.g., by using teleconferencing facilities. 
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o Avoid crowding by staggering working hours to reduce the congregation of employees at 
common spaces such as entrances or exits. 

o Implement or enhance shift or split-team arrangements, or teleworking. 
o Defer or suspend workplace events that involve close and prolonged contact among 

participants, including social gatherings. 
o Minimize the movement of local workers in and out of the site (e.g., avoid workers 

returning home to affected areas, or returning to site form affected areas). 
o Minimize the workers’ contact with local community. 
o Establish measures to ensure adequate ventilation at all indoor work spaces, masking, 

and physical distancing. Special attention must be paid to workplace eating sites to ensure 
that as far as possible, workers eat outdoors or at least in well-ventilated indoor spaces 
and at different times 

o Ensure adequate ventilation and physical distancing in sleeping quarters. 
 

• Respiratory measures: 
 
o Promote respiratory etiquette by all people at the workplace. Ensure that medical face 

masks and paper tissues are available at the workplace, for those who develop a runny 
nose or cough at work, along with bins with lids for hygienic disposal. 

o Develop a policy on wearing a mask or a face covering in line with national or local 
guidance. Masks may carry some risks if not used properly. 

o If a worker is sick, they will not come to work if a member of staff or a worker feels unwell 
while at work, provide a medical mask so that they may get home safely. 

o Where masks are used, whether in line with government policy or by personal choice, it 
is very important to ensure safe and proper use, care, and disposal. 

 
• Hand Hygiene measures: 

 
o Regular and thorough handwashing with soap and water or hand hygiene with alcohol-

based hand-rub (a) before starting work, before eating, frequently during the work shift, 
especially after contact with co-workers or customers, (b) after going to the bathroom, 
after contact with secretions, excretions and body fluids, after contact with potentially 
contaminated objects (gloves, clothing, masks, used tissues, waste), and immediately 
after removing gloves and other protective equipment but before touching eyes, nose, or 
mouth. 

o Hand hygiene stations, such as hand washing and hand rub dispensers, will be put in 
prominent places around the workplace and be made accessible to all staff, contractors, 
clients or customers, and visitors along with communication materials to promote hand 
hygiene. 

 

• Cleaning and Disinfection off all site facilities, including offices, accommodation, canteens, 
and common spaces: 
 
o Cleaning (soap, water, and mechanical action) to remove dirt, debris, and other materials 

from surfaces. Disinfection of dirty surfaces and objects only after cleaning. 
o Most common disinfectants – sodium hypochlorite (bleach) of surface at concentration 

0.1% or alcohol at least 70% concentration for surfaces which can be damaged by sodium 
hypochlorite. 
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o Priority disinfection of high-touch surfaces - commonly used areas, door and window 
handles, light switches, kitchen and food preparation areas, bathroom surfaces, toilets 
and taps, touchscreen personal devices, personal computer keyboards, and work 
surfaces. 

o Disinfectant solutions will always be prepared and used according to the manufacturer’s 
instructions, including instructions to protect the safety and health of disinfection workers, 
use of personal protective equipment, and avoiding mixing different chemical 
disinfectants. 

o Provide appropriate PPEs to the cleaners. 
o Manage the waste as the medical waste and dispose of it in accordance with local 

regulations. 
 

• Detection Measures through regular screening of workers and continuous monitoring: 
 
o Control and document the entry/exit to the work site for both workers and other parties. 
o  Prevent sick worker from entering the site through checking temperatures of workers and 

other people entering the site or requiring self-reporting prior to or on entering the site. 
o All workers to self-monitor their health, possibly with the use of questionnaires, and take 

their body temperature regularly. 
o Thermal screening at the workplace to be considered only in the context of a combination 

of measures for prevention and control of COVID-19 at the workplace and along with risk 
communication. 

 
• Response Measures if workers are found with COVID symptoms or workplaces reported to 

have been contaminated by infected persons: 
 
o Workers who are unwell or who develop symptoms consistent with COVID-19 will stay at 

home, self-isolate, and contact a medical professional or the local COVID-19 information 
line for advice on testing and referral (consider telemedicine and flexible sick leave policy). 

o Standard operating procedures will be prepared to manage a person who becomes sick 
at the workplace and is suspected of having COVID-19, including isolation, contact tracing 
and disinfection. 

o People who were in close contact at the workplace with persons with laboratory-confirmed 
COVID-19 will be quarantined for 14 days from the last time of the contact in accordance 
with WHO recommendations. 

o Set out differentiated procedures for the treatment of sick persons, based on the case 
severity. Pay workers throughout periods of illness, isolation, or quarantine. 

o Set aside a part of worker accommodation for precautionary self-quarantine. 
o Establish communications with local medical services and refer sick workers to there. 

 
• Adjusting Work Practices and Manage Work Related Travels 

 
o Consider changes to work processes and timings to minimize contact between workers 

(e.g., decreasing the size of work team, changing to a 24-hour work rotation). 
o Cancel or postpone non-essential travel to areas with community transmission of COVID-

19. 
o Provide hand sanitizer to workers who must travel, advise workers to comply with 

instructions from local authorities where they are travelling, as well as information on 
whom to contact if they feel ill while travelling. 
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o Workers returning from an area where COVID-19 transmission is occurring will monitor 
themselves for symptoms for 14 days and take their temperature twice a day; if they are 
feeling unwell, they will stay at home, self-isolate, and contact a medical professional. 

 
• Communication and Contact with the Community 

 
o Carefully manage the relations with the community with clear and regular communication. 
o Make aware of the procedures put in place at the site to address issues related to COVID-

19. 
o Practice social distancing with the local community. 

 
• Risk communication, training, and education 

 
o Provide posters, videos, and electronic message boards to increase awareness of 

COVID-19 among workers and promote safe individual practices at the workplace, 
engage workers in providing feedback on the preventive measures and their 
effectiveness. 

o Provide regular information about the risk of COVID-19 using official sources, such as 
government agencies and WHO, and emphasize the effectiveness of adopting protective 
measures and counteracting rumors and misinformation. 

o Special attention will be given to reaching out to and engaging vulnerable and 
marginalized groups of workers, such as those in the informal economy and migrant 
workers, domestic workers, subcontracted and self-employed workers, and those working 
under digital labor platforms. 

o Train the workers on procedures in place by the project, and their own responsibilities in 
implementing them. 

 
• Additional measures for workplaces and jobs at medium risk 

 
o Enhanced cleaning and disinfection of objects and surfaces that are touched regularly, 

including all shared rooms, surfaces, floors, bathrooms, and changing rooms. 
o Where the physical distancing of at least 1 meter cannot be implemented in full in relation 

to a particular activity, workplaces will consider whether that activity needs to continue, 
and if so, take all the mitigating actions possible to reduce the risk of transmission through 
work organization and engineering control. 

o Enhanced hand hygiene – hand washing with soap and water or use of alcohol-based 
hand rub before entering and after leaving enclosed machinery, vehicles, confined 
spaces, and before putting on and after taking off personal protective equipment. 

o Personal protective equipment and training on its proper use. 
o Increased ventilation rate, through natural aeration or artificial ventilation, preferably 

without re-circulation of the air. 
 

• Additional measures for workplaces and jobs at high risk 
 
o Assess the possibility of suspending the activity. 
o Adherence to hygiene before and after contact with any known or suspected case of 

COVID-19, before and after using PPE. 
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o Use of medical mask, disposable gown, gloves, and eye protection for workers who must 
work in the homes of people who are suspected or known to have COVID-19. 

o Use the protective equipment when in contact with the sick person, or respiratory 
secretions, body fluids, and potentially contaminated waste. 

o Training of workers in infection prevention and control practices and use of personal 
protective equipment. 

o Avoid assigning tasks with high risk to workers who have pre-existing medical conditions, 
are pregnant, or older than 60 years of age. 

o Rights, duties, and responsibilities of workers and employers. 
o Collaborate with health authorities in the prevention and control of COVID-19. 
o Employers will provide engineering and administrative controls and PPE for occupational 

safety and health and infection prevention and control at no expenditure on the part of 
workers. 

o Workers will follow established measures for occupational safety and health and infection 
prevention and control procedures. 

o Co‐operation between management and workers and their representatives is an essential 

element of workplace‐related prevention measures. 

o COVID-19 and other diseases, if contracted through occupational exposure, will be 
considered as occupational diseases. 
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Appendix 3: Sediment Analysis Report prepared by the DEIA Institute 
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Appendix 4: Subproject Location Maps 
 
Subproject 2B-1 Green vegetable industrial chain pilot project in Ningdu County:  
 

 
 
Subproject 2B-2 Drainage and irrigation ditches renovation in Chongyi Hakkas Terrace 
 

Ningdu Green Vegetable 

Demonstration Base 
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Detailed location of drainage and irrigation ditches to be renovated in the Hakkas Terrace 
 

 
 

Shuinan Village 

Shangbao Village 

Drainage/canals 

to be renovated. 
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Shangbao Village 

Qiyunshan Village 
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Zhuxi Village 

Chishui Village 
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Jiazi Village 

Zhengjing Village 
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Nuanshui Village 

Junyuan Village 
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Lianghe Village 

Meikeng Village 
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Subproject 2B-3 Pilot program of agricultural product quality and safety tracing system 
development in Shangyou County 
 

 
 

Xindi Village 
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Subproject 2C-2 Eco-tourism promotion pilot project in Shicheng County 
 

Shangyou Qingxi 

Shuikeng Vegetable 

Base 
Youshi Township in 

Shangyou County 
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Subproject 2C-3 Eco-tourism promotion pilot project in Dayu County 
 

Xinping Village 

Gaotian Village 

Fengshan Village 

Danyang Village 

Wangsha Village 
Shuinan Village 

Longgang Village Xiajing Village 

Pingyang Village 
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Subproject 3A-1 in Water environment improvement in Nankang District: 
 

 

WWTP in Tangjiang Town of 

Nankang District 

(design capacity: 2000 m3/day) 

Shangyou River 

Zhumu Village 

Fujiang Village 
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Location of WWTP in Nankang District 

 

 

Sewer layout in Nankang District 
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Subproject 3A-2 in Rural wastewater management in Yudu County: 

 

Pangushan WWTP 
(500 m3/day) 

Huanglin WWTP 
(300 m3/day) 

Tieshanlong WWTP 
(600 m3/day) 

Xinpi WWTP 
(300 m3/day) 

Tantou WWTP 
(500 m3/day) 

Chexi WWTP 
(400 m3/day) 

Duanwu WWTP 
(400 m3/day) 

Xinshan WWTP 
(1000 m3/day) 

JIngshi WWTP 
(300 m3/day) 

Ma’an WWTP 
(500 m3/day) 
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Location of WWTPs in Yudu County 

 

 

Sewer layout in Pangushan Town in Yudu County 
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Sewer layout in Duanwu Town in Yudu County 

 



  Appendix 4     247 

 

 

 

Sewer layout in Huanglin Town in Yudu County 
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Sewer layout in Tantou Town in Yudu County 

 

Sewer layout in Chexi Town in Yudu County 
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Sewer layout in Tieshanlong Town in Yudu County 
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Sewer layout in Xinpi Town in Yudu County 
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Sewer layout in Jingshi Town in Yudu County 
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Sewer layout in Ma’an Town in Yudu County 
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Sewer layout in Xinshan Town in Yudu County 
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Sewer layout in Qilushan Town in Yudu County 
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Sewer 
layout in Luojiang Town in Yudu County 
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Subproject 3A-3: Rural wastewater management in Shangyou County 
 

 

Sewer layout in Meishui Town in Shangyou County 
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Sewer layout in Shuiyan Town in Shangyou County 

 

 

Sewer layout in Youshi Town in Shangyou County 

 

 

Sewer layout in Shixia Town in Shangyou County 
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Subproject 3A-4: Rural Wastewater Management in Dayu County: 

 

Sewer layout in Xincheng Town in Dayu County 
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Sewer layout in Fujiang Township in Dayu County 

  



260   Appendix 4 

 

 

Subproject 3C-1: Water supply improvement in Qingtang Town of Ningdu County 
 

 

Water supply pipe layout for Qingtang Town WSP 
 
Subproject 3C-3: Water supply improvement in Dayu County 

 

Water supply plant 



  Appendix 4     261 

 

 

 

 

Subproject 4A-1: River rehabilitation in Dayu County (Zhang River) 
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Subproject 4A-2: River rehabilitation in Shicheng County (Qin River) 

 
 

river section to be rehabilitated of Gaotian River 
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river section to be rehabilitated of Pingshan River 
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river section to be rehabilitated of Xiajing River 
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Subproject 4A-3: River rehabilitation in Ningdu County (Qingtang River) 

 
 
Subproject 4A-4: River rehabilitation in Shangyou County (Shangyou River – Nanhe Lake) 
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Subproject 4A-5: River Rehabilitation in Xingguo County – Huishui River system 
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river section to be rehabilitated of Huishui River Gaoxing Section 
 

 
 

river section to be rehabilitated of Fangtai River 
 

 
 

river section to be rehabilitated of Longshan River 
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river section to be rehabilitated of Longping River 
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Subproject 4B-1 Wetland protection in Xiangjiang River Basin in Huichang County 

 

Locations of revetment to be rehabilitated 

 

Locations of solid waste interception 
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Locations of sand quarries 

Subproject 4B-2 Water and soil conservation in Nankang District 
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Location of collapsed bare slopes to be rehabilitated 

 

Subproject 4B-4 Water and soil conservation in Huichang County 
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Location of Xiang River wetland protection research center 

 

Location of boundary markers in Jiangxi Huichang Xiang River National Wetland Park 
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Location of boundary markers in Jiangxi Huichang Mountain National Forest Park 

 

 

Location of boundary markers in Jiangxi Xiang River Source Provincial Natural Protection Zone 
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Location of biological fire-barrier belt in Jiangxi Huichang Mountain National Forest Park 

 

Location of watch towers 
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Subproject 4B-5 in Water and soil conservation in Yudu County 

  

 
 

 

Location of collapsed bare slopes to be rehabilitated 
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Subproject 4C-1 Afforestation and forest protection in Nankang District 

 

Daping Town 

 

Longmu Town 
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Pingshi Town Mashuang Town 

 
Shibatang Town 

 

Hengshi Town 
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Longhua Town 
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Subproject 4C-2 Forest improvement in Huichang County 

 

Improvement of forest quality in Huichang Mountain Area  
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Improvement of forest quality in Dongtou Area  
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Green belt along roadsides in Huichang Mountain Area 

 

Landscaping and greening at road intersection and park entrance in Huichang Mountain Area 
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Cultivation zones for economic fruit trees in Huichang Mountain Area 

 

Afforestation in Huichang Mountain Area 



  Appendix 4     283 

 

 

 

Afforestation in Dongtou Area 

Afforestation in Qingxi Area 
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Subproject 4C-3: Afforestation and forest protection in Shangyou County 

 

Doushui Town 

 

Huangfu Town 
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Meishui Town 

 

Duxi Town 
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Dongshan Town 

 

Youshi Town 
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 Appendix 5: Subproject Locations Within Protected Areas 

Subproject 2C-4 in Dayu Zhang River National Wetland Park 

 

Subproject 2C-1 in Chongyi Yangming Lake National Forest Park, Chongyi Yangming Mountain 
National Forest Park, and Chongyi Yangming Lake National Wetland Park. 
Subproject 2B-2 in Chongyi Hakkas Terrace 

Dayu Zhang River 

National Wetland Park 
Subproject 2C-3: Eco-
tourism promotion pilot 
project in Dayu County 
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Subproject 4C-3 and 4A-4 in Shangyou Nanhu National Wetland Park 

Chongyi Yangming 
Mountain National Forest 
Park 

Chongyi Yangming Lake 
National Wetland Park 

Chongyi Yangming Lake 
National Forest Park 

Chongyi Hakkas Terrace 

Subproject 2C-1: Eco-
tourism promotion pilot 
project in Chongyi County 
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Subproject 4A-5 in Jiangxi Lian River National Wetland Park 

Subproject 4D-3: Afforestation and forest 
protection in Shangyou County  
Subproject 4A-4: River rehabilitation in 
Shangyou County (Shangyou River) 
 

Shangyou Nanhu National Wetland Park 
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Subproject 4B-4 in Jiangxi Xiang River Source Provincial Natural Protection Zone 
Subproject 4C-2 in Jiangxi Huichang Mountain National Forest Park 
Subproject 4B-1 in Jiangxi Huichang Xiang River National Wetland Park 

Jiangxi Lian River National 
Wetland Park 

Subproject 4A-5: River 
rehabilitation in Xingguo County 
(Huishui River) 
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Jiangxi Xiang River Source 
Provincial Natural Protection Zone 

Jiangxi Huichang Xiang River 
National Wetland Park 

Subproject 4B-1 

Subproject 4C-3 

Jiangxi Huichang Mountain 
National Forest Park 

Jiangxi Huichang Mountain 
National Forest Park 

Subproject 4D-2 

Subproject 4D-2 
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Subproject 4A-3 in Shicheng Gan River Source National Wetland Park 

 

Subproject 4A-3: River 
rehabilitation in Shicheng County 
(Qin River) 

Shicheng Gan River Source 
National Wetland Park 
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Appendix 6: Distribution Map of Ancient Trees in the Project Area 

 

Ancient Trees 


