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ABBREVIATIONS 
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EFS - Engineering Feasibility Study 
EHS - Environmental Health and Safety 
EIA  - Environmental Impact Assessment 
EIR  - Environmental Impact Report 
EMP - Environmental Management Plan 
EPB - Environmental Protection Bureau 
EPD - Environmental Protection Department 
FSR - Feasibility Study Report 
FYP - Five-Year Plan 
GHG - Greenhouse Gas 
GRM - Grievance Redress Mechanism 
H2S  - Hydrogen sulfide 
HDD - Horizontal directional drill 
HDPE - High density polyethylene 
Hg  - Mercury 
IA  - Implementing Agency 
IEE  - Initial Environmental Examination 
IFC  - International Finance Corporation 
IPCC - Intergovernmental Panel on Climate Change 
IUCN - International Union for the Conservation of Nature 
LAS  - Linear alkylbenzene sulfonate 
LDI  - Local design institute 
MEP - Ministry of Environmental Protection 
NDRC - National Development and Reform Commission 
NGO - Non-governmental Organization 
NH3-N - Ammonia nitrogen 
Ni  - Nickel 
NPS - Non-point source 
O&G - Oil and grease 
O&M - Operation and Maintenance 
PAM - Polyacryl amide 
Pb  - Lead 
PE  - Polyethylene 
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PM10 - Particular matter in the air with diameter ≤10μ 

PMO - Project Management Office 
PPTA - Project Preparatory Technical Assistance 
PRC - People's Republic of China 
PS  - Pumping station 
PSA - Poverty and Social Assessment 
RP  - Resettlement Plan 
RSP - Respirable suspended particulate 
SIA  - Social Impact Assessment 
SO2  - Sulfur dioxide 
SS  - Suspended solids 
TA  - Technical Assistance 
TN  - Total nitrogen 
TOR - Terms of Reference 
TP  - Total phosphorus 
TSP - Total suspended particulate 
USD - United States Dollar 
UV  - Ultra violet 
WTP - Water Treatment Plant 
WWF - World Wildlife Fund 
WWT - Wastewater Treatment 
WWTP - Wastewater treatment plant 
Zn  - Zinc 

 
WEIGHTS AND MEASURES 

Ha – Hectare 
Km – Kilometer 
km2 – square kilometer 
hm2 – square hectare 
M – Meter 
m/s – meter per second 
kg/s – kilograms per second 
m2 – square meter 
m3 – cubic meter 
m3/d – cubic meters per day 
mg/m3 – milligrams per cubic meter 
mg/L – milligrams per liter 
mg/kg – milligrams per kilogram 
μg/L – micrograms per liter 
t/a – tons per year 
mm – Millimeter 
cm – Centimeter 
°C – degrees centigrade 
H – Hour 

 
NOTE 

In the report, ―$‖ refers to US dollars. 
 
In preparing any country program or strategy, financing any project, or by making any 
designation of or reference to a particular territory or geographic area in this document, the 
Asian Development Bank does not intend to make any judgments as to the legal or other 
status of any territory or area. 
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I. EXECUTIVE SUMMARY 
 
A. Background 
 
1. This consolidated Environmental Impact Assessment (EIA) is an environmental 
safeguard report for the Anhui Chao Lake Environmental Rehabilitation Project. Anhui 
Province is located in the eastern part of the PRC. Both the Yangtze River and the Huai River 
flow through Anhui Province. Chao Lake is located in the middle of the province (Map I.1). It 
is the fifth largest freshwater lake in the PRC. Yet the Lake has been decreasing in size due 
to urbanization and land development around the Lake. Wetlands are disappearing. Water 
quality in the Lake is deteriorating due to untreated wastewater discharges and agricultural 
runoff into the river systems in the Chao Lake Basin. River sediments are laden with high 
levels of nitrogen and phosphorus, releasing into the river water flowing into Chao Lake. 
Rivers in the Basin also suffer from neglect, with eroded river banks covered with grasses 
and weed, as well as garbage from illegal dumping. Conditions are unsanitary, sometimes 
unsafe due to unstable river banks from soil erosion, and ineffective in flood control.  
 

Map I.1:  Project Location 

 
 
 
2. Chao Lake has been eutrophic, resulting in blue-green algal blooms that cause nuisance 
to those using the Lake for fisheries, recreation, aesthetics, tourism and marine traffic 
purposes. Its poor water quality has made the lake water unsuitable for use as a drinking 
water source. 
 
3. The prevention and control of water pollution in the Chao Lake Basin has been high on 
the national agenda. It is among one of 11 important basins in the PRC that warrant five-year 
plans (FYP) on water pollution prevention and control on the national and provincial levels. 
The latest one being the 12th FYP on prevention and control of water pollution in the Chao 
Lake Basin, which sets targets for pollutant reduction and identifies major projects and 
actions that will be implemented during those 5 years to achieve the reduction targets. 
 
4. The Anhui Provincial Government (APG) has developed a strategic Master Plan: the 
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Master Plan for Integrated Water Environmental Management of the Chao Lake Basin 
(2008—2020), which provides a comprehensive long term framework for a final solution to 
the problem of environmentally sustainable management of the lake and its catchment.  The 
plan envisages a total investment of CNY46 billion covering a range of structural and 
non-structural measures such as expanded and upgraded municipal WWTPs, extension of 
sewerage networks, continuation of the so-far-successful program of industrial waste water 
treatment control, comprehensive rural NPS pollution control, control of other NPS pollution 
sources through in-stream measures (e.g. dredging and disposal of contaminated bottom 
sediments, river bank stabilization, construction of engineered wetlands and rehabilitation of 
existing wetlands), water conservation, strengthened regulatory supervision, applied 
research and public education.  The Plan defines 21 objective monitoring indicators and sets 
short- (2010), medium- (2012) and long-term (2020) targets. 
 
B. Project Design 
 
5. Interventions from this project will contribute to prevention and control of water pollution 
in the Chao Lake Basin, which supports the national and Anhui Province objectives and the 
actions and projects identified in the FYPs. Environmental improvements will be achieved in 
13 sub-project areas located in the Hefei Municipality, Lu‘an Municipality, Hanshan County 
and Wuwei County, through the implementation of four components. The four outputs are:  
 

 Municipal Point Source Pollution Control. This output includes two categories of 
interventions: (i) construction of wastewater collection systems in developed urban 
areas that are currently un-sewered and interception of sewer discharges that 
currently flow directly and untreated into tributaries of Chao Lake; and (ii) design and 
construction of WWTPs in areas where collection systems will be constructed under 
the project but there is currently no WWTP or the present one is undersized. All 
WWTPs constructed under the project will be of Class 1A design which provides for 
active nutrient removal.   

 

 Non-Point Pollution Control. This output includes six categories of intervention; (i) 
dredging of polluted sediments from the beds of rivers flowing into Chao Lake and 
river outflows; (ii) stabilization of eroding embankments on selected sections of rivers 
flowing into Chao Lake; (iii) implementation of a solid waste collection and transfer 
project in Feidong County to control a troublesome source of floatables in that area; 
(iv) construction of engineered wetlands in Chao Lake itself; (v) construction of an 
engineered wetland on the banks of one of the lake‘s tributaries; and, (vi) support for a 
pilot NPS pollution control activity focusing on the control of agricultural pollution 
sources.    

 

 Strengthened capacity within the CLMA. This output will comprise an institutional 
development and capacity building program for CLMA. The program will include staff 
training through domestic and international educational programs, equipment 
procurement, and a series of priority studies on: (i) management of Chao Lake basin 
based on the division of functional districts, (ii) early-warning capacity for 
cyano-bacterial algae blooms, and (iii) mechanisms to apply and promote 
achievements of demonstration projects in controlling NPS pollution.  

 

 Strengthened capacity within the project management offices (PMOs). This 
output will provide support through an international consulting company recruited to 
provide technical advice to PMO in engineering design review, procurement, and 
project management and supervision. Relevant PMO staff will receive training at the 
start of the project, including training on financial management and reporting, 
disbursement and procurement procedures, safeguards requirements, and reporting.  
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C. Project Benefits 
 
6. Through the implementation of these 4 components in the 13 sub-project areas, 
approximately 1,660t of total nitrogen and 610t of total phosphorus will be removed from the 
Chao Lake Basin through the dredging and disposal of 2.14 million m3 of sediment. This 
sediment, rich in nutrients but low in other pollutant levels, could be used for landscape or 
agricultural purposes. Wastewater collection and treatment will reduce pollutant loading in the 
river systems each day by 12,796t of biochemical oxygen demand (BOD), 23,822t of 
chemical oxygen demand (COD), 15,769t of suspended solids (SS), 1,333t of total nitrogen 
(TN), 265t of total phosphorus, and 1,714t of ammonia nitrogen (NH3-N). Wetlands 
rehabilitated under this project have been estimated to be able to remove 47t TN, 12t TP, 
168t BOD, 56t COD and 28t NH3-N each year. The 3 artifical wetlands constructed by the 
project will improve the available nesting, feeding, breeding and nursery habitats for wildlife, 
promoting biodiversity in Chao Lake. 
 
7. Overall, these components will directly benefit a population of 2.14 million living in the 
relevant villages, counties and districts in the 13-sub-project areas, and indirectly a 
population of 4.8 million in the Basin, providing them a better quality of life and public health 
and socio-economic conditions through improvements in water quality, flood control, solid 
waste management and sanitation. The ultimate beneficiary is Chao Lake. Improvements to 
water quality in the Basin will eventually improve Chao Lake‘s water quality in line with APG‘s 
Integrated Water Environmental Management of the Chao Lake Basin Master Plan 
(2008-2020), returning the Lake to being a drinking water source as well as enjoyment by 
Anhui residents and visitors. 
 
D. Project Impacts and Mitigation Measures 
 
8. Construction and operation of these components do have potential impacts to the 
environment in the 13 sub-project areas. Approximately 186 ha of land will be permanently 
lost to make way for the above facilities. Dust and noise generated by construction activities 
will be a nuisance to nearby residents. Discharge of wastewater from construction sites and 
supernatant water from the dredged sediment disposal sites could potentially pollute nearby 
water bodies. Dredging will stir up the sediment, releasing suspended solids and nutrients 
into the water column affecting water quality and ecology. Operation of WWTP, wastewater 
pumping stations and refuse transfer stations could generate odor and noise impacts and the 
design and installation of odor removal systems and noise reduction equipment etc. will be 
implemented. According to predictions in the domestic Environmental Impact Reports (EIR), 
these impacts should be acceptable with the provision of mitigation measures and sound 
environmental management during the construction and operational stages of the project. 
 
9. To facilitate sound environmental management, this consolidated EIA provides an 
Environmental Management Plan (EMP) with 4 major components: mitigation, monitoring, 
public consultation and training. The EMP provides a plan for training and capacity building of 
the implementing agencies (IA) so that they will be able to perform environmental 
management, to implement all the mitigation measures and to conduct environmental 
monitoring. Mitigation measures listed in the EMP covers the design, construction and 
operational stages of the project, because some measures that will become permanent 
features of the facilities will need to be designed into the facilities. It is also important that the 
mitigation measures are included in tender documents so that they could be implemented 
during the construction and operational stages. Environmental monitoring is important to 
measuring the impact during construction and operation, as well as quantifying the benefits of 
this project during operation. The EMP explains who will do what, where and when on 
environmental monitoring. 
 
10. People that are affected by the impacts of this project will have a channel to register their 
grievance. This consolidated EIA describes a grievance redress mechanism to document and 
resolve complaints from affected people. 
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II. POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK 
 

A. Rational for the Project 
 
11. Background. Chao Lake, in Anhui Province, is the fifth largest freshwater lake in the 
PRC.  Its catchment occupies about 10% of the total area of the province and it is the 
location of the Provincial capital, Hefei City.  The lake is an important industrial and 
agricultural water supply source, water transport resource and tourism and recreational 
resource but it is geographically pre-disposed to pollutant accumulation. It is shallow 
(average depth is only 2.3 meters), the ratio between the catchment area and the volume of 
the lake is very large (of a similar order of magnitude to the Aral Sea). Water circulation is 
limited and nearly 40% of soils in the catchment contain naturally high levels of phosphorous.  
This tendency has been exacerbated by the adverse environmental effects of significant 
economic and population growth, particularly in the vicinity of Hefei, over the last 30 years 
and, more particularly, during the period beginning in the year 2000.  Over the 2000—2009 
period, the urban population of the catchment increased by 30% and GDP increased by 500% 
(650% in Hefei municipality).  
 
12. As long ago as 1996, poor water quality in Chao Lake led to its being identified as one of 
the top three priority lakes in the PRC for environmental rehabilitation.  Since then, the 
provincial and relevant local governments, supported by the State and the Bank,1 have 
applied considerable resources to control municipal and industrial point sources of pollution 
within the lake catchment.  These point source emissions were the most critical priorities at 
the commencement of the control program.  These investments had considerable success 
with regard to their principal targets but they did not address all dimensions of the problem 
and water quality in the lake continues to be unsatisfactory.  The lake continues to 
experience excessive concentrations of organic matter, nitrogen (N) and phosphorous (P). In 
summer, the elevated levels of P and high temperatures result in unsightly algal blooms, 
depletion of oxygen in the water column and the emission of offensive odors.   
 
13. The present average water quality in the lake is Grade IV under the PRC‘s national 
environmental water quality standard (suitable as an industrial water supply and for 
non-contact recreation), although 50% of the water monitoring points in the lake falls into 
Grade V (suitable only for agricultural and landscaping uses) or Grade V+ (unsuitable for any 
purpose).  This represents an improvement over the situation in 2005, when average water 
quality in the lake was Grade V+, but it is significantly below the government‘s long term 
objective of Grade III (suitable as a supply source for a municipal drinking water treatment 
plant and for swimming).  

 
14. As a result of past investments and regulatory efforts, the industrial pollution control 
situation in the lake catchment is very satisfactory.  The two main pollution sources yet to be 
fully controlled are municipal point sources (mainly liquid waste emissions from urban areas 
not yet serviced by sewerage systems plus inadequately treated emissions from existing 
municipal waste water treatment plants (WWTPs) which were not designed to remove 
nutrients) plus rural non-point source (NPS) emissions due to discharges of domestic wastes 
from un-sewered rural households, runoff from farmers‘ fields, waste discharges from animal 
production enterprises and re-suspension of polluted sediments and erosion of river banks 
during high flow conditions. 
 
15. The Anhui Environmental Protection Bureau (EPB) estimates that municipal sources are 

                                                             
1
 Anhui Environmental Improvement Project for Municipal Wastewater Treatment, Loan 1490-PRC (1996) and 

Anhui Environmental Improvement Project for Industrial Pollution Abatement, Loan 1491-PRC (1996).   
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accounting for about 50% of existing organic emissions into the lake, 57% of emissions of N, 
and 54% of P.  Rural NPS emissions are estimated to account for 42% of organic emissions, 
38% of N and 42% of P.2  
 
16. Pollution status. Chao Lake‘s water quality is deteriorating. According to PRC‘s 
Environmental Quality Standard for Surface Water (GB 3838-2002), 50% of the 12 water 
quality monitoring sites in Chao Lake were worse than Grade V surface water quality in 
2010.3 The other 50% were Grade IV and Grade V. GB 3838-2002 describes that Grade IV 
water is suitable for industrial use and non-contact human recreation, while Grade V water is 
suitable for agricultural and general waterscape use. 
 
17. Since 1990 Chao Lake has absorbed large quantities of nutrients causing seasonal algal 
blooms affecting water supply intakes and causing the decline of fish stocks. Due to poor 
infrastructure and inadequate environmental management, untreated or partially treated 
wastewater has been discharging directly into rivers and streams that flow into Chao Lake. 
Over utilization of chemical fertilizer and intensive animal farming has also resulted in 
widespread and excessive agricultural non-point source pollution in the basin, with drainage 
and run-off water containing high levels of nutrients. This project in fact has one sub-project 
for a pilot study on agricultural non-point source pollution, which is not covered in this EIA.  
 
18. Table II.1 shows the major pollution sources discharged into Chao Lake in 2010. While 
industrial pollution warrants attention, the focus should be on domestic wastewater and 
agricultural sourced run-off. 
 

Table II.1: Discharges into Chao Lake in 2010 

 
Tonnes 

Industrial 

Wastewater 

Urban/Town 

Wastewater 

Agriculture-Sourc

ed 

Wastewater 380,000,000  

Chemical oxygen demand 157,000 8.4% 47.0% 44.6% 

Ammonia nitrogen 26,000 3.0% 79.9% 17.1% 

Total nitrogen 33,000 0% 39.0% 61.0% 

Total phosphorus 2762.4 0% 6.4% 93.6% 

Source: Chao Lake Basin Water Pollution Prevention and Control 2011-2015 (revised version) 

 
19. As a result of discharges shown in Table II.1, river sediments in the Chao Lake basin are 
laden with high concentrations of nitrogen and phosphorus. These nutrients are continually 
being released from the river sediment into the water column, flowing into Chao Lake 
resulting in eutrophication of the Lake. River water in the Chao Lake basin also contains high 
levels of nutrients from untreated or partially treated municipal wastewater discharges and 
agricultural non-point run-off. River improvement and wastewater collection and treatment 
interventions through this project will reduce the loading of nutrients flowing into Chao Lake, 
making the conditions in the Lake less conducive to algal blooms. 
 
20. Due to inadequate solid waste management, some river banks are laden with garbage. 
This creates a pollution source for the rivers as well as unsanitary conditions for nearby 
residents. Intervention to improve solid waste management is needed to improve 
environmental, public health and river water quality conditions. 
 
21. Wetlands are important components of ecosystems. They provide breeding and nursery 
habitats for commercially important aquatic species such as fish, shrimps and crabs, as well 
as a variety of wildlife. Wetlands are known to support high biodiversity. Wetland vegetation 
takes up nutrients from the sediments and the water column, reducing the amount releasing 

                                                             
2
 The AEPD estimates that industrial point sources account for less than 8% of organic emissions and 6% of 

nutrient emissions to the lake.   
3
 The PRC‘s Environmental Quality Standard for Surface Water (GB 3838-2002) defines five water quality Grades 

for different environmental functions. Grade 1 is the best, Grade V is the worst. 
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into the lake. Shoreline lake wetlands also protect the shoreline from erosion due to wave 
actions. Due to urban development and soil erosion, wetlands in Chao Lake declined by more 
than 200 km2 in a 30-year period between 1955 to 1985.4  Intervention is needed to 
rehabilitate existing ones and construct new ones so as to restore the functions and increase 
the size of these important habitats. 
 
22. Due to the lack of proper flood control management, soil erosion and siltation problems, 
many of the rivers in the Chao Lake basin can no longer function effectively for flood 
alleviation. River banks are covered with overgrown weeds and vegetation that are of low 
ecological value but hinder water flow. Some banks have collapsed due to heavy soil erosion 
posing hazards to nearby residents. Intervention is needed to restore these river banks to 
tackle flooding, safety and soil erosion problems. 
 
23. Without intervention, the Lake will become unusable as a water supply source, as a 
center for aquaculture, and as a major urban recreational site. All have serious implications 
on public health and economic development. Improving the water quality in Chao Lake 
through sustainable structural and non-structural interventions benefits the health, welfare 
and economy of residents living and working around the lake.  
 
24. Interventions through this project take a holistic approach that encompasses river and 
embankment improvement, removal of river sediments laden with high nutrient levels, solid 
waste collection, wastewater collection and treatment, and wetland rehabilitation and 
construction. These interventions tackle the fundamental pollution problems that exist in the 
Chao Lake basin. Through these interventions, water and sediment quality in the rivers and 
the Lake, flood control, and wetland biodiversity will all be improved. Residents in the Chao 
Lake catchment will enjoy a better quality of life in terms of cleaner environment, better public 
health and less flood damage. 
 
25. National, Provincial and Local Master Plans. This project is in accordance with national, 
provincial and local master plans that aim at improving water quality in the Chao Lake basin.  
 
26. This project is an application of the Chao Lake Integrated Environmental Management 
Plan that ADB financed through a previous project.5 The Plan identified the following urgent 
and priority projects that are relevant to this project: (i) wastewater collection and treatment, 
(ii) eroded and collapsed embankment rehabilitation, (iii) wetland rehabilitation, (iv) bottom 
sediment removal, (v) river dredging, and (vi) non-point source pollution control. 
 
27. During PRC‘s 9th, 10th and 11th Five-Year Plan (FYP) periods (1995-2010), three lakes 
(Chao Lake, Dianchi Lake and Tai Lake) were identified as special priorities for water 
pollution control.6 For Chao Lake the national government and Anhui provincial government 
(APG) implemented various water conservation and management projects, including closure 
of some highly polluting factories, improvement of municipal wastewater treatment, reduction 
in the use of phosphorus containing detergents, some changes to farming practices, and 
introduction of algae-eating fish species into the Lake. 
 
28. APG has formulated the Integrated Water Environmental Management of the Chao Lake 
Basin Master Plan (2008-2020). It lists investments in industrial pollution control, municipal 
wastewater treatment, agricultural non-point source pollution management, river 
rehabilitation, ecosystem restoration, water diversion from the Yangtze River, water 
conservation, and a monitoring and evaluation system. This Master Plan has been submitted 
to the nation and is being considered by the MEP and NDRC. 

                                                             
4
 Xu Fuliu, Shu Tao & Xu Zhuo-ran. 1999. The Restoration of riparian wetlands and macrophytes in Lake Chao, 

an eutrophic Chinese lake :possibilities and effects. Hydrobiologia. 1999 (405): 169-178. 
5
 ADB TA 2693-PRC. Formulation of an Integrated Environmental Management Plan for Chao Lake Basin. 1996 

by Ecology and Environment, Inc., New York, USA. 
6
 The ―Three Rivers and Three Lakes Project‖ aimed at alleviating or solving water pollution in these water basins. 

Three Rivers were Liao River, Huai River and Hai River. Three Lakes were Tai Lake, Chao Lake and Dianchi Lake. 
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29. APG‘s 12th FYP for Environmental Protection is also being considered by the central 
government. The Plan sets up discharge caps for COD, ammonia nitrogen (NH3-N) and TP 
by year 2015. It also establishes targets for surface water, with (i) less than 20% of the 
national monitoring locations being worse than Grade V and more than 30% being Grade III 
or better, and (ii) less than 10% of the provincial monitoring locations being worse than Grade 
V and more than 60% being Grade III or better. Recognizing pollution problems at the 
township and village level, with wastewater treatment rate of only 10% in 2010, the Plan sets 
a 40% wastewater treatment target for township and villages by 2015. The Plan identifies a 
number of priority tasks needed for achieving these targets. These include (i) building 
wastewater collection and treatment infrastructure with emphasis on effluent reuse and 
nutrient removal; (ii) tackling industrial wastewater pollution particularly the paper mill 
factories; (iii) tackling agricultural non-point source pollution; (iv) institutional strengthening on 
managing pollution reduction; and (v) promoting priority projects on pollution prevention and 
control in the Chao Lake basin. Interventions in this project all fit into APG‘s 12th FYP for 
Environmental Protection. 
 
30. Besides the 12th FYP on Environmental Protection, APG has prepared an Outline for the 
12th FYP for Chao Lake Basin Water Pollution Prevention and Control. The Plan identifies the 
priority areas to be Nanfei River (including tributaries such as Banqiao and Dianbu Rivers), 
Shiwuli River, Pai River, Shuanqiao River and the western half of Chao Lake. Interventions 
from this project basically cover all these areas or their tributaries. Key projects during the 
12th FYP period include integrated rehabilitation of rivers flowing into Chao Lake consisting of 
(i) river dredging, embankment construction, wastewater interception and solid waste 
treatment; (ii) ecological protection and rehabilitation of river outflows through dredging, 
wetland restoration and algal bloom prevention and control; (iii) protection of drinking water 
sources; (iv) clean production for industrial pollution sources; (v) wastewater treatment 
projects; (vi) agriculture-sourced pollution prevention and control; and (vii) improvement of 
environmental capabilities.  
 
31. Implementation of actions and projects in the above priority areas are further elaborated 
in the Chao Lake Basin Water Pollution Prevention and Control Plan 2011-2015 (revised 
version). This Plan sets 2015 capping targets for pollution reduction compared to 2010 levels. 
These targets include (i) COD 79,000t, 8.4% reduction from 2010; (ii) NH3-N 19,000t, 12.9% 
reduction from 2010; (iii) TN 29,000t, 10.4% reduction from 2010; and (iv) TP 2,265t, 18.0% 
reduction from 2010. Key actions described in the plan include (i) speeding up the installation 
of wastewater collection network; (ii) applying discharge standards to WWTPs discharging 
into the Nanfei, Shiwuli and Pai Rivers that are more stringent than Class 1A discharge 
standards to further reduce COD, NH3-N and TP loadings into these rivers; (iii) strengthening 
sludge treatment and effluent reuse; (iv) actively promoting agriculture-sourced pollution 
prevention and control; and (v) speeding up ecological rehabilitation of degraded limnological 
habitats through river and embankment improvements and wetland rehabilitation. 
Interventions from this project fit into this action plan and contribute to achieving the 2015 
targets. 
 
32. National investment plans involve government intervention at several different levels. 
The central government coordinates the management of surface water quality in river basins 
and has prepared a national level environmental plan for Chao Lake. The APG contributes to 
the Lake Basin Plan, and coordinates and implements the elements of the Plan within the 
Province. Municipal and county governments make the individual investments in river 
clean-up, solid waste collection and disposal, wastewater collection and treatment, and 
management of the completed facilities. 
 
33. Benefits of the Project. This project will have environmental and socio-economic 
benefits. River rehabilitation through dredging and embankment construction will remove 
nutrients and other pollutants from the basin, reduce soil erosion on river banks, and improve 
flood control functions. Wastewater collection and treatment will reduce the loading of 
pollutants going into the rivers and Chao Lake, improving river and lake water quality. Solid 
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waste management with improved garbage collection and transfer will improve sanitary and 
public health conditions of residents, as well as alleviating the problem of garbage dumping 
onto river banks. Wetlands restored or constructed will provide habitats for wildlife, enhancing 
biodiversity. Wetlands also function as a medium for polishing the quality of river and lake 
water, and protect the shoreline from wave actions. A population of approximately 2.14 
million in the Chao Lake basin will directly benefit from this project. Environmental benefits of 
the project will be quantified in Section IV. 
 
B. Legal and Administrative Framework 
 
34. Institutional Reform. Subsequent to development of the Master Plan, the APG took two 
important steps to strengthen institutional arrangements for managing the lake basin 
environment which were largely unprecedented in the PRC: 

 
(i) Effective September 10, 2011, the APG, with the approval of the State Council 

undertook a significant restructuring of the sub-provincial governmental structure 
within the lake catchment area by dissolving the prefecture-level Municipality of 
Chaohu, located at the eastern end of the lake, and merging those parts of it located 
in the upper catchment of Chao Lake into Hefei municipality while transferring its 
remaining three counties, which are not located in the upper catchment, to Wuhu and 
Ma‘anshan municipalities. 7   This had the effect of concentrating management 
authority for the entire surface area of the lake, all of the lake foreshore and a 
substantial proportion (but not all) of the upper catchment area within a single local 
government authority, namely; Hefei municipality; 

(ii) At the same time, the APG created a new, sub-provincial level agency which has been 
named the Chao Lake Management Authority (CLMA) with the aim of providing 
unified administration of general affairs relating to Chao Lake.  The CLMA was 
created by fusing together different sections of existing departments working in 
relevant areas such as planning, water conservancy, environmental protection, fishery 
administration, navigation and tourism, and even major hydraulic control facilities 
such as major flood protection gates.   

 
35. The project comprises of 13 sub-projects located in the Hefei Municipality, Lu‘an 
Municipality, Hanshan County and Wuwei County in Anhui Province (see Map III.1), for which 
13 Environmental Impact Reports (EIR) were prepared by five PRC environmental design 
institutes in accordance with the provisions of PRC Environmental Impact Assessment Law of 
2003 and the Construction Project Environmental Management Regulations of 1998.8 All 13 
EIRs have received approval from the local (city) environmental protection bureaus (EPB) in 
January and February 2012. This consolidated EIA report is based on information and 
findings provided in these 13 EIRs. The release of the Environmental Impact Assessment 
Public Participation Interim Guideline in 2006 also requires that the public be involved in the 
EIA process. 
 

                                                             
7
 The ―upper‖ catchment of the lake is the area which drains directly into the lake.  The ―lower‖ catchment drains 

into the Yuxi River which connects Chao Lake to the Yangtze River.  
8
 Originally the project included Chaohu City. In August 2011 shortly after project inception, the majority of Chaohu 

City was annexed by Hefei City and all sub-projects in Chaohu City were taken up by Hefei City except two. These 
two were sub-projects in Hanshan County and Wuwei County. Hanshan County and Wuwei County are now under 
the administration of Ma‘anshan City and Wuhu City respectively. Yet these two cities would have little or no 
involvement in this project because in terms of institutional arrangement, the Hanshan PMO and Wuwei PMO 
report directly to the Anhui Provincial PMO in this project. Confusingly, cities in the PRC could be at several 
administrative levels. The lowest level is the county-level cities. Above that are the city-level cities such as 
Ma‘anshan and Wuhu. Then there are larger cities/metropolis such as Hefei and Lu‘an. One confusing example is 
that although Chaohu City at the city-level was mostly annexed by Hefei, there still exists another Chaohu City 
which is a county-level city which has also formed a Chaohu PMO for three sub-projects. To avoid confusion, Hefei 
and Lu‘an are designated as Hefei Municipality and Lu‘an Municipality in this report, with Hanshan County and 
Wuwei County being the other two localities. 
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36. This legislative framework lists the following actions for effective environmental impact 
assessment: (i) collect baseline environmental quality data of the project‘s location and its 
assessment areas; (ii) assess the project‘s pollution sources and discharge of pollutants; (iii) 
predict beneficial and adverse effects on surface water, ground water, atmosphere, ecological 
environment, acoustic environment, environmental hygiene of the affected areas during the 
construction and operation of the project; (iv) present pollution prevention and control 
measures to reduce the adverse effects, and estimate the costs of mitigation and 
environmental management of the project; (v) analyze the existing environmental risk during 
the construction and operation of the project; (vi) collect public views and comments on the 
construction of the project; (vii) analyze environmental economic impacts, especially related 
to auxiliary projects and cumulative pollution loads; and, (viii) draw up a program for 
environment control, supervision and training. 
 
37. The administrative framework for environmental impact assessment consists of national, 
provincial and local (city) environmental protection authorities. The national authority is the 
Ministry of Environmental Protection (MEP), who promulgates laws, regulations and technical 
guidelines on environmental impact assessment and pollution prevention and control. On the 
provincial level are the provincial EPDs, acting as the gate-keeper for environmental impact 
assessment and pollution prevention and control in the provinces. They are often delegated 
the authority by MEP to approve EIRs for construction projects in the provinces, except those 
with national interest and those that cross provincial boundaries that would need national 
approval by MEP. The local or city-level EPBs enforce environmental laws and conduct 
environmental monitoring within city limits. Local EPBs could be delegated the authority to 
approve local EIRs by the provincial EPDs. 
 
C. Laws, Regulations, Guidelines and Standards 
 
38. PRC Requirements. The following requirements of the PRC govern the way in which 
environmental protection and environmental impact assessment for construction projects 
must be implemented. This suite of laws, regulations, guidelines and standards is shown 
below, indicating the comprehensive coverage on PRC‘s environmental safeguard. These 
requirements cover pollution prevention and control on air, noise, water and solid waste; as 
well as discharges from municipal wastewater treatment plants (WWTP) and the reuse of 
treated effluent and sludge for various purposes. These requirements also provide technical 
guidelines on assessing atmospheric, noise, water and ecological impacts. 
 

i. PRC Environmental Protection Law, December 26, 1989; 
ii. PRC Law on the Prevention and Control of Atmospheric Pollution, September 1, 

2000; 
iii. PRC Law on the Prevention and Control of Environmental Noise Pollution, March 1, 

1997; 
iv. PRC Law on the Prevention and Control of Water Pollution, June 1st, 2008; 
v. PRC Law on the Prevention and Control of Environmental Pollution by Solid Waste, 

April 1, 2005; 
vi. Water Law of the People’s Republic of China, October 1, 2002; 
vii. PRC Law on Water and Soil Conservation, June 29, 1991; 
viii. PRC Law on Promotion of Clean Production, January 1 2003; 
ix. PRC Law on Environmental Impact Assessment, October 28, 2002; 
x. PRC Law on Energy Conservation, January 1, 1998; 
xi. Construction Project Environmental Protection and Management Regulation, (State 

Department Order No. 253), November 29, 1998; 
xii. Directory for the Classification of Environmental Management of Construction 

Projects, (MEP Order No. 2), October 1, 2008; 
xiii. Environmental Impact Assessment Public Participation Interim Guideline, (MEP 

Announcement No. [2006]28); 
xiv. Technical Guidelines for Environmental Impact Assessment: General Program (HJ 

2.1-2011); 
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xv. Guidelines for Environmental Impact Assessment: Atmospheric Environment (HJ 
2.2-2008); 

xvi. Technical Guidelines for Noise Impact Assessment (HJ 2.4-2009); 
xvii. Technical Guidelines for Environmental Impact Assessment: Surface Water 

Environment (HJ/T 2.3-93); 
xviii. Technical Guidelines for Environmental Impact Assessment: Ground Water 

Environment (HJ 610-2011); 
xix. Technical Guideline for Environmental Impact Assessment: Ecological Impact (HJ 

19-2011) [replace HJ/T 19-1997]; 
xx. Ambient Air Quality Standard (GB 3095-1996); 
xxi. Emission Standard for Odor Pollutants (GB 14554-93); 
xxii. Environmental Quality Standard for Noise (GB 3096-2008); 
xxiii. Noise Limits for Construction Site (GB 12523-90); 
xxiv. Emission Standard for Industrial Enterprises Noise at Boundary (GB 12348-2008); 
xxv. Environmental Quality Standards for Surface Water (GB 3838-2002); 
xxvi. Quality Standard for Ground Water (GB/T 14848-93); 
xxvii. Integrated Wastewater Discharge Standard (GB 8978-1996); 
xxviii. Discharge Standard for Municipal Wastewater (CJ 3082-1999); 
xxix. Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant 

(GB18918-2001; and Amendment (MEP Announcement in 2006, No. 21); 
xxx. The Reuse of Urban Recycling Water: Water Quality Standard for Scenic 

Environment Use (GB/T 18921-2002); 
xxxi. The Reuse of Urban Recycling Water: Water Quality Standard for Urban 

Miscellaneous Water Consumption (GB/T 18920-2002); 
xxxii. The Reuse of Urban Recycling Water: Water Quality Standard for Industrial Use 

(GB/T 19923-2005); 
xxxiii. Environmental Quality Standard for Soils (GB 15618-1995); 
xxxiv. Control Standard for Pollutants in Sludges for Agricultural Use (GB 4284-84); 
xxxv. The Disposal of Sludge from Municipal Wastewater Treatment Plant: the Quality of 

Sludge used in making Brick (CJ/T 289-2008); 
xxxvi. The Disposal of Sludge from Municipal Wastewater Treatment Plant: Sludge Quality 

for Land Improvement (CJ/T 291-2008); 
xxxvii. Disposal of Sludge from Municipal Wastewater Treatment Plant: Control Standards for 

Agricultural Use (CJ/T 309-2009); 
xxxviii. National Directory of Hazardous Wastes, (MEP and NDRC Order No. 1, August 1, 

2008); 
xxxix. Identification Standards for Hazardous Wastes: Identification for Toxic Substance 

Content (GB 5085-6-2007);  
xl. Classification and Assessment Standards for Municipal Solid Waste (CJJ/T 

102-2004); 
xli. Technical Guideline on Environmental Monitoring Quality Management (HJ 

630-2011). 
 
39. Anhui Provincial Requirements. The following requirements of the Anhui Province are 
relevant to this project, showing the importance of water pollution prevention and control in 
the Chao Lake basin. These requirements form the basis and rationale for this project. 
 

i. National Plan for Chao Lake Basin Water Pollution Prevention and Control 
(2006-2010) 

ii. Eleventh Five-year Plan for Environmental Protection in Anhui Province; 
iii. Twelve Five-year Plan for Environmental Protection in Anhui Province; 
iv. Anhui Province Integrated Water Environmental Management of the Chao Lake Basin 

Master Plan (2008-2020);  
v. Outline for the Twelve Five-year Plan for Chao Lake Basin Water Pollution Prevention 

and Control; 
vi. Chao Lake Basin Water Pollution Prevention and Control Plan: 2011-2015 (revised 

version); 
vii. Chao Lake Basin Water Pollution and Control Regulation, December 22, 1998. 
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viii. Anhui Province Water Environment Functional Zoning Plan, March 2003 
 
40. ADB Environmental Safeguard Requirements. The project is classified as a Category 
A on the basis of ADB‘s Rapid Environmental Assessment. This is the highest category, 
requiring a full EIA document. Subsequently, the ADB produced its safeguard policy 
document (Safeguard Policy Statement (2009)) which requires a number of additional 
considerations, including: (i) project risks and respective mitigation measures and project 
assurances; (ii) project level Grievance Redress Mechanism including documentation in the 
EMP; (iii) definition of the project area of influence; (iv) physical cultural resources damage 
prevention analysis; (v) climate change mitigation and adaptation; (vi) occupational and 
community health and safety requirements (including emergency preparedness and 
response); (vii) economic displacement that is not part of land acquisition; (viii) biodiversity 
conservation and natural resources management requirements; (ix) provision of extensive 
sufficient justification if local standards are used; (x) adequate consultation and participation; 
and (xi) implementation schedule and (measurable) performance indicators in the EMP. 
 
41. Relevant International Agreements. PRC is a signatory of a number of international 
agreements relevant to environment protection. Those relevant to the project, along with the 
date of signing by PRC, include: 
 

i. Convention on Biological Diversity, 29 December 1993. To develop national strategies 
for the conservation and sustainable use of biological diversity; 

ii. Ramsar Convention on Wetlands of International Importance Especially as Waterfowl 
Habitat, 21 December 1975. To stem the progressive encroachment on and loss of 
wetlands now and in the future, recognizing the fundamental ecological functions of 
wetlands and their economic, cultural, scientific, and recreational value; 

iii. Kyoto Protocol to the United Nations Framework Convention on Climate Change, 23 
February 2005. To further reduce greenhouse gas emissions by enhancing the 
national programs of developed countries aimed at this goal and by establishing 
percentage reduction targets for the developed countries; 

iv. Montreal Protocol on Substances That Deplete the Ozone Layer, 1 January 1989. To 
protect the ozone layer by controlling emissions of substances that deplete it; 

v. United Nations Convention to Combat Desertification in Those Countries 
Experiencing Serious Drought and/or Desertification, 26 December 1996. To combat 
desertification and mitigate the effects of drought through national action programs 
that incorporate long-term strategies supported by international cooperation and 
partnership arrangements; 

vi. United Nations Framework Convention on Climate Change, 21 March 1994. To 
achieve stabilization of greenhouse gas concentrations in the atmosphere at a low 
enough level to prevent dangerous anthropogenic interference with the climate 
system. 

 
D. Area of Influence and Evaluation Standards for Subproject Sectors 
 
42. The assessment areas for air, noise, surface water and ecological impacts are defined by 
the technical guidelines for environmental impact assessment in the PRC, based on the 
environmental sensitivity of the sub-project areas and vicinity as well as the nature of the 
sub-project and its components.  The domestic EIRs followed these guidelines in defining 
the assessment areas. The assessment areas for various environmental components of the 
sub-project areas are shown in Table II.1, with the ecological assessment area adjusted and 
the cultural heritage assessment area added for this project. 
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Table II.1: Assessment Areas 

Environmental Component Assessment Area 

Air 
Within 200m from construction site boundaries during construction. For 

WWTP operation, (5 x 5) km
2
 along the dominant wind direction. 

Noise 
Within 200m from construction site boundaries during construction. For 

WWTP operation, within 1m from the WWTP boundary.. 

Surface water 

Within 1000m upstream and 1000m downstream of the works area within 

water bodies and their embankment. For WWTP operation, within 200m 

upstream and 5000m downstream of the treated effluent discharge point. 

Ecology Construction ―footprint‖. 

Cultural heritage Construction ―footprint‖. 

 
43. There are many sensitive receptors near the 13 sub-project areas, too many to be listed 
here and will be presented in Chapter IV when discussing existing environmental conditions. 
This is especially true for the wastewater collection component where approximately 580 km 
of pipelines will be installed. The nature of this component is to provide wastewater collection 
for households. As such, installation works would be close to these households, which are 
sensitive receptors to dust and construction noise impacts. Pipelines are installed by sections 
in a linear fashion. When one section is installed, construction activities move on. Sensitive 
receptors along the pipeline route would therefore be exposed to short durations of dust and 
noise impacts, most likely from a few weeks to a few months. Instead of strenuously 
identifying the sensitive receptors along the approximately 580 km pipeline routes for impact 
assessment, focus would be put on environmental mitigation and management measures for 
pipeline construction in the EMP to reduce impact to these sensitive receptors. 
 
E. Assessment Period 
 
44. The duration of impacts assessed in this EIA covers the construction and operational 
phases of the project. The construction periods vary among the sub-projects depending on 
the nature and number of components, ranging from approximately 10 to 36 months with 
many assuming a start date in the second half of 2012. Since the operation of the 
sub-projects under this ADB loan has no significant differences during operation and 
therefore no incremental environmental impact, operational impact will be assessed for the 
first year of operation, with environmental benefits presented on an annual basis and 
operational phase environmental monitoring covering a three-year period to document 
environmental improvements achieved through ADB intervention. 
 
 
 

 
III. DESCRIPTION OF THE PROJECT 

 
A. General 

 
45. The project comprises four outputs (i) increased control of municipal point sources of 
wastewater emissions; (ii) improved control of several different sources of NPS pollution 
within the catchment; (iii) strengthened institutional capacity within the Chao Lake 
Management Authority (CLMA); and, (iv) strengthened project management capacity within 
participating project management offices and implementing agencies. 
 
46. The project is organized through 13 sub-projects (Map III.1). Of these 13 sub-projects, 
10 are located in the Hefei Municipality and one each in the Lu‘an Municipality, Hanshan 
County and Wuwei County respectively. These sub-projects and their respective components 
are summarized in Table III.1.  
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47. This project has activities that are not covered by this consolidated EIA because they do 
not have any environmental implication. One is a pilot study on agricultural non-point source 
pollution in the Chao Lake basin. The other is capacity building for the newly created CLMA. 
 

Map III.1: Sub-projects and Their Locations 
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Table III.1: Summary of Sub-projects and Components 

No. Sub-project 

Component 
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H1 
Hefei City Binhu New District Beilaowei 

Environment Improvement 
√ √ √  √ 

H2 

Feidong County Chao Lake Basin (Changlin 

River Region) Water Environment Integrated 

Improvement 

√   √  

H3 

Feidong County Chao Lake Basin (Cuo Town 

Region) Water Environment Integrated 

Improvement 

√ √   √ 

H4 
Feixi County Integrated Improvement for 

Rivers Flowing into Chao Lake 
√ √ √   

H5 
Banqiao River Upstream Area Water 

Environment Integrated Improvement 
√ √    

H6 

Hefei City Chao Lake Bank Water 

Environment Improvement and Ecological 

Rehabilitation  

√    √ 

H7 
Chaohu City Urban District Water 

Environment Integrated Improvement 
√ √ √   

H8 

Chaohu City Water Environment Integrated 

Improvement of Zhegao River and Tongyang 

River 

√ √ √   

H9 
Chao Lake Huatang River outflow Ecological 

Wetland 
    √ 

H10 

Lujiang County Water Environment 

Integrated Improvement of Xian River and Its 

Tributaries 

√ √    

L1 
Chao Lake Basin Lu'an Eastern New Town 

District Water Environment Improvement 
 √ √   

HS1 
Hanshan County Qingxi River Water 

Environment Integrated Improvement 
√ √ √   

WW1 

Wuwei County Wucheng Water Environment 

(Wuwei Section of Xi River) Integrated 

Improvement 

 √ √   

 Total 10 10 7 1 4 

Notes: “H” denotes sub-projects in Hefei Municipality; “L” denotes sub-project in Lu’an Municipality; “HS” denotes sub-project in 

Hanshan County; “WW” denotes sub-project in Wuwei County. 

 
 

B. Municipal Point Source Pollution Control 
 
48. . General. This output includes two categories of interventions: (i) construction of 
wastewater collection systems in developed urban areas that are currently un-sewered and 
interception of sewer discharges that currently flow directly and untreated into tributaries of 
Chao Lake; and (ii) design and construction of WWTPs in areas where collection systems will 
be constructed under the project but there is currently no WWTP or the present one is 
undersized. All WWTPs constructed under the project will be of Class 1A design which 
provides for active nutrient removal.   
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49. Wastewater Collection. This component intercepts wastewater that is currently 
discharged into Chao Lake and the rivers flowing into it. This will improve the living 
environment of the residents and protect public health. Component contents are summarized 
in Table III.2 and the locations are shown in Attachment II. 
 

Table III.2: Summary of the Wastewater Collection Component 

No. Sub-project 
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H1 
Hefei City Binhu New District Beilaowei Environment 

Improvement 
85.150 1 113,000 2,707 

H3 
Feidong County Chao Lake Basin (Cuo Town Region) 

Water Environment Integrated Improvement  
46.180 1 30,000 1,550 

H4 
Feixi County Integrated Improvement for Rivers 

Flowing into Chao Lake 
133.610 1 60,000 5,020 

H5 
Banqiao River Upstream Area Water Environment 

Integrated Improvement 
30.185 --- 138,500 3,534 

H7 
Chaohu City Urban District Water Environment 

Integrated Improvement 
28.567 1 20,000 600 

H8 
Chaohu City Water Environment Integrated 

Improvement of Zhegao River and Tongyang River 
77.12 1 29,600 2,173 

H10 
Lujiang County Water Environment Integrated 

Improvement of Xian River and Its Tributaries 
22.2 --- 14,900 768 

L1 
Chao Lake Basin Lu'an Eastern New Town District 

Water Environment Improvement 
87.97 2 43,100 2,902 

HS1 
Hanshan County Qingxi River Water Environment 

Integrated Improvement 
27.68 --- 10,500 680 

WW1 
Wuwei County Wucheng Water Environment (Wuwei 

Section of Xi River) Integrated Improvement 
45.304 1 24,900 2,535 

Total 583.966 8 484,500 22,469 

 
 
50. A total of 584 km of wastewater collection pipes will be installed—423 km in Hefei 
Municipality, 88 km in Lu‘an City, 28 km in Hanshan County, and 45 km in Wuwei 
County—which will provide incremental collection capacity of 484,500 m3/day and serve an 
incremental area of 22,500 ha. The collection systems will include construction of 8 pump 
stations—5 in Hefei Municipality, 2 in Lu‘an City, and 1 in Wuwei County. Eight WWTPs will 
be constructed with a total design capacity of 166,000 m3/day; including 5 WWTPs in Hefei 
Municipality (110,000 m3/day), one in Lu‘an City (20,000 m3/day), one in Hanshan County 
(10,000 m3/day), and one in Wuwei County (25,000 m3/day).  
 
51. Of the 484,500 m3 of wastewater each day, 318,500 m3 (from sub-projects H3, H5, 
H10 and part of H4) will be conveyed to existing wastewater treatment plants (WWTP) for 
treatment and the remaining 166,000 m3 will be conveyed to WWTPs to be built under this 
project. In sub-project H4, wastewater collected by 13.6 km of the network will be conveyed 
to an existing WWTP, with the rest going to a new WWTP to be built under this project. 
 
52. Materials selected include PE/HDPE for pipes with diameters less than 500mm and 
reinforced/prestressed concrete for pipes with diameters larger than 500mm. Construction 
methods include both horizontal directional drill (HDD) [also called pipe jacking] and open cut. 
When pipes are to be installed 6.0m below ground, underneath rivers, or going through 
obstacles, HDD will be applied. While open cut is a conventional method for pipeline 
installation, HDD should be considered whenever the geotechnical and external conditions 
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allow, since it causes less destruction to the road surface and less social, environmental and 
traffic impacts to the public. 
 
53. Wastewater Treatment. This component treats wastewater that is currently 
discharged into Chao Lake and the rivers flowing into it. This will improve the water quality of 
the receiving water bodies, as well as the living environment of residents and protect public 
health. Component contents are summarized in Table III.3 and the locations are shown in 
Attachment II. 
 
54. The newly constructed WWTPs are expected to generate dewatered sludge. The sludge 
of 2 t/day from Wuwei County will be sent to the Wuhu City incinerator power plant and the 
remainder will be disposed of in municipal solid waste landfills either directly, or after further 
drying--9 t/day from Beilaowei WWTP in Hefei Municipality—or solidification—3.9 t/day from 
Lintouzhen WWTP in Lu‘an County. 
 

Table III.3: Summary of the Wastewater Treatment Component 

No. Sub-project 
Name of 

WWTP 

Design 

Capacity 

(m3/d) 

Treatment Process 

Discharge 

to Water 

Body 

Size of 

Service 

Area (ha) 

H1 

Hefei City Binhu New 

District Beilaowei 

Environment 

Improvement 

Beilaowei 

WWTP 
30,000 

Biological aeration 

filter + flocculation 

filtration + UV 

disinfection 

Beilaowei 2,707 

H4 

Feixi County 

Integrated 

Improvement for 

Rivers Flowing into 

Chao Lake 

Feixi County 

Zhongpai 

WWTP 

50,000 

A
2
/O oxidation ditch 

+ flocculating 

filtration + UV 

disinfection 

Pai River 4,990 

H7 

Chaohu City Urban 

District Water 

Environment 

Integrated 

Improvement 

Chao Lake 

South Bank 

WWTP 

20,000 

Carrousel-AC 

oxidation ditch + 

flocculating filtration 

+ UV disinfection 

Yuxi River 600 

H8 

Chaohu City Water 

Environment 

Integrated 

Improvement of 

Zhegao River and 

Tongyang River 

Xiagezhen 

WWTP 
5,000 

A
2
/O oxidation ditch 

+ flocculating 

filtration + UV 

disinfection 

Xiage 

River 
760 

Tongyangzhen 

WWTP 
6,000 

Tongyang 

River 
833 

L1 

Chao Lake Basin 

Lu'an Eastern New 

Town District Water 

Environment 

Improvement 

Lu‘an Eastern 

New Town 

District WWTP 

20,000 

A
2
/O oxidation ditch 

+ flocculating 

filtration + UV 

disinfection 

Pihang 

Trunk 

Culvert 

2,613 

HS1 

Hanshan County 

Qingxi River Water 

Environment 

Integrated 

Improvement 

Lintouzhen 

WWTP 
10,000 

A
2
/O oxidation ditch 

+ flocculating 

filtration + UV 

disinfection 

Tian River, 

then Yuxi 

River 

680 

WW1 

Wuwei County 

Wucheng Water 

Environment (Wuwei 

Section of Xi River) 

Integrated 

Improvement 

Wuwei County 

Town East 

WWTP 

25,000 

Carrousel-AC 

oxidation ditch + 

flocculating filtration 

+ UV disinfection 

Xi River 1,359 

Total 8 166,000   14,542 
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55. Eight WWTPs with 166,000 m3/d combined treatment capacity will be built, servicing a 
combined catchment of 14,542 ha. All WWTPs will adopt tertiary treatment with ultra-violet 
(UV) disinfection, discharging effluent meeting Class 1A standard, which is the most stringent 
standard, under PRC‘s GB 18918-2002: Discharge Standard of Pollutants for Municipal 
Wastewater Treatment Plant. Class 1A standard is the basic requirement for effluent reuse. It 
applies to treated effluent discharging into small rivers and lakes with limited assimilative 
capacity for scenic or general reuse purposes. Standard for Class 1A effluent discharge is 
shown in Table III.4. 
 
Table III.4: Maximum Allowable Concentrations of General Control Parameters (Daily 

Average) for Class 1A Effluent Discharge according to GB 18918-2002. 

No. General Control Parameter Class 1A, mg/l 

1 Chemical Oxygen Demand (COD) 50 

2 Biological Oxygen Demand (5-day) (BOD5) 10 

3 Suspended Solid (SS) 10 

4 Oil and Grease (O&G) 1 

5 Petroleum oil 1 

6 Linear Alkylbenzene Sulfonates (LAS) [see note 1] 0.5 

7 Total Nitrogen [as N] 15 

8 Ammonia Nitrogen (NH3-N) [as N] 5 (8) [see note 2] 

9 Total Phosphorus [as P] 0.5 

10 Color (dilution multiplier) 30 

11 pH 6 - 9 

12 Fecal Coliform (number per liter) 10
3
 

Notes: 1: LAS is also known as anionic surfactant 

 2: Data outside bracket are applied to water temperature > 12
o
C, while data in bracket are applied ≤ 12

o
C 

 
 
56. Due to stringent discharge standard, all WWTPs will adopt secondary treatment 
followed by tertiary treatment then disinfection. To tackle the odor problem, all plants will 
install odor removal systems using activated carbon, chemical absorber or biological 
absorber.  
 
57. For secondary treatment, most adopt the A2/O oxidation ditch process. This is a 
mature and dependable process developed in the 1970s. The wastewater goes through 
anaerobic-anoxic-oxic (thus A2/O) treatment in the oxidation ditch (which is a modified 
activated sludge process) for effective removal of BOD, nitrogen and phosphorus. One 
sub-project proposes the Carrousel oxidation ditch process, which adopts the Carrousel AC 
process, featuring an efficient oxidation system in oxygen transfer and mixing, and partitioned 
anoxic zones within the Carrousel basin. This process enables solid suspension to be 
maintained, and with easily adjustable dissolved oxygen levels by varying oxygen input, 
making the system adaptable to nutrient removal.  
 
58. The tertiary treatment process involves filtration with flocculation/coagulation. 
Filtration media include membrane, bio-membrane and activated carbon, with different types 
of filtration tanks. 
 
59. All sub-components will use UV radiation to disinfect the wastewater prior to 
discharge. UV disinfection is superior to chlorination because no chlorination by-product will 
be formed and it is safer to use than chlorine. However, UV disinfection requires a relatively 
‗clear‘ liquid, meaning the wastewater flowing around the UV lamps has to have low turbidity. 
Wastewater meeting PRC Class 1A standard should be suitable for UV disinfection. UV 
lamps contain mercury and broken or worn out lamps are deemed as hazardous waste upon 
disposal. 
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60. All sub-projects are looking for effluent reuse opportunities in the long term, in form of 
supplementary water to rivers and lakes for scenic use, street cleaning, or irrigation of 
landscape. 
 
61. Proper disposal of wastewater sludge is important to prevent polluting the land or water. 
Sludge disposal strategies for the sub-projects are shown in Table III.5. 
 

Table III.5: Disposal Strategies for Wastewater Sludge 

No. Sub-project 
Sludge Quantity 

after Dewatering 
Disposal Facility 

H1 
Hefei City Binhu New District Beilaowei 

Environment Improvement 
9 t/d 

Feidong Fuxing Sludge 

Treatment Facility for further 

drying, then to Municipal 

solid waste landfill 

H4 
Feixi County Integrated Improvement for Rivers 

Flowing into Chao Lake 
3.75 t/d Municipal soild waste landfill 

H7 
Chaohu City Urban District Water Environment 

Integrated Improvement 
21 m

3
/d Municipal solid waste landfill 

H8 

Chaohu City Water Environment Integrated 

Improvement of Zhegao River and Tongyang 

River 

1.71 t/d 
Wanshan Solid Waste 

Landfill 

L1 
Chao Lake Basin Lu'an Eastern New Town 

District Water Environment Improvement 
3.9 t/d 

Lu‘an Sludge Treatment 

Facility for solidification, 

then to Lu‘an Municipal 

Solid Waste Landfill 

HS1 
Hanshan County Qingxi River Water 

Environment Integrated Improvement 
3.5 t/d 

Hanshan County Municipal 

Solid Waste Sanitary 

Landfill 

WW1 

Wuwei County Wucheng Water Environment 

(Wuwei Section of Xi River) Integrated 

Improvement 

2.0 t/d 
Wuhu City Incinerator 

Power Plant 

 
 
62. After dewatering by belt-press or centrifuge, the sludge will be sent to disposal facilities. 
This is the most common practice in the PRC, and of the seven sub-projects with WWTP 
component, six will send their dewatered sludge to local municipal solid waste landfills. 
Among these, two will send the sludge to sludge treatment facilities first for further drying or 
solidification, before disposal to municipal solid waste landfills. One sub-component, WW1, 
will send the sludge to an existing waste-to-energy facility for incineration to produce 
electricity. The PPTA consultant has recommended the consideration of building biogas 
facilities for sludge treatment, where the sludge could be digested to generate methane gas, 
which will then be harvested for use as fuel or for generating electricity. 
 

C. Non-Point Pollution Control 
 
63. . General. This output includes five categories of intervention; (i) dredging of nutrient rich 
sediments from the beds of rivers flowing into Chao Lake; (ii) stabilization of eroding 
embankments on selected sections of rivers flowing into Chao Lake; (iii) implementation of a 
solid waste collection and transfer project in Feidong County to control a troublesome source 
of floatables in that area; (iv) construction of engineered wetlands in Chao Lake itself; (v) 
construction of an engineered wetland on the banks of one of the lake‘s tributaries; and, (vi) 
supported for a pilot NPS pollution control activity focusing on the control of agricultural 
pollution sources. 
 
64. The river rehabilitation component involves 25 rivers with river dredging to remove 
sediment laden with nutrients, and embankment construction to reduce soil erosion and to 
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improve drainage for flood control. Component contents are summarized in Table III.6 and 
the locations are shown in Attachment III. 
 

Table III.6 Summary of the River Rehabilitation Component 

No. Sub-project Names of Rivers 
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H1 
Hefei City Binhu New District 

Beilaowei Environment Improvement 
 Beilaowei Channel 3.878 7.756 23,268 1 

H2 

Feidong County Chao Lake Basin 

(Changlin River Region) Water 

Environment Integrated Improvement 

 Yaobuwei East Bank 

 Yaobuwei Shizhi 

Channel 

 Shibalianwei East 

Bank 

 Qinglongqiao River 

13.900 9.000 184,703 1 

H3 

Feidong County Chao Lake Basin 

(Cuo Town Region) Water 

Environment Integrated Improvement 

 Zhennan River 

 Xuguang Shiba 

Stream 

6.025 2.560 64,620 4 

H4 
Feixi County Integrated Improvement 

for Rivers Flowing into Chao Lake 
 Fengle River 4.579 9.158 52,600 1 

H5 
Banqiao River Upstream Area Water 

Environment Integrated Improvement 

 Xu River Channel 

upstream of Banqiao 

River 

3.000 5.888 51,300 1 

H6 

Hefei City Chao Lake Bank Water 

Environment Improvement and 

Ecological Rehabilitation  

 Tangxi River mouth 

 Shiwuli River mouth 
1.800 --- 286,700 

(see 

note) 

H7 
Chaohu City Urban District Water 

Environment Integrated Improvement 

 Yuxi River 

 Tian River 
10.312 13.202 665,800 1 

H8 

Chaohu City Water Environment 

Integrated Improvement of Zhegao 

River and Tongyang River 

 Zhegao River 

 Xiage River 

 Tongyang River 

36.860 11.100 892,500 16 

H10 

Lujiang County Water Environment 

Integrated Improvement of Xian River 

and Its Tributaries 

 Xian River 

 Dongdai River 

 Dongdai River Right 

Tributary 

 Dongdai River Left 

Tributary 

 Zhongtang River 

 Zhongtang River 

Right Tributary 

 Sujia River 

 Xipiehonggou 

13.590 27.180 197,200 2 

HS1 
Hanshan County Qingxi River Water 

Environment Integrated Improvement 
 Qingxi River 2.000 38.400 8,900 1 

Total: 25 95.944 124.244 2,427,591 28 

Note: The dredged materials from H6 will all be used for wetland construction along the shorelines of Chao Lake under the same 

sub-project. 

 
 
65. Dredging. Dredging of about 2.4 million m3 of sediments from 25 rivers over a 
combined length of about 96 km will reduce re-suspension of nutrient rich bottom sediments 
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(an important source of periodic sediment and nutrient emissions into the lake) and increase 
the flow capacity of the rivers, thus improving water quality and reducing flooding frequency. 
Dredged materials will be used as backfill for the embankments, to fill in low spots, for 
artificial wetland construction, or as covering material at sanitary landfills.  
 
66.  Dredging will be done either manually in a dry condition or by mechanical or hydraulic 
machines in a dry or wet condition. The choice on dredging method is dependent on factors 
such as river width, water depth, the amount (depth) of sediment that needs to be removed, 
etc. The following methods will be used in dredging operations in this project. Each 
sub-project will likely deploy a combination of these methods. 
 
67. Dry dredging involves constructing upstream and downstream barriers (e.g. a 
cofferdam or an earth bund) along a section of the river to be dredged. The length of this 
section may vary from 500m to 800m. Water inside the barriers will be pumped out. Sediment 
will be removed by three methods. The first is to use manual labor to remove the sediment. 
The second is by mechanical dredging which is an excavation operation similar to 
conventional earth moving. Removed sediment will be loaded onto trucks with containers that 
could be closed and sealed during transport to the disposal site. The third method is to spray 
the sediment with high pressure water, creating a slurry that will be suction pumped directly to 
the disposal site provided that the site is nearby (e.g. within 500m). 
 
68. Wet dredging is done under water using mechanical or hydraulic equipment. For 
rivers that are narrow and with shallow depth where a dredger cannot be deployed, 
mechanical dredging using a long-arm grab positioned on the river bank will be used. For 
rivers with adequate depths for dredger, mechanical or hydraulic equipment could be 
deployed. Mechanical equipment generally consists of a grabbing device that could be 
lowered into the water for sediment grabbing either directly from the dredger or loaded onto a 
pontoon depending on water depth. Hydraulic dredging involves the deployment of a cutter 
suction dredger, which loosens the sediment with the cutter edge then sucks the loosened 
sediment into the storage tanks on the dredger. Similarly, the dredged sediment will be 
transported to the disposal sites in sealed containers or suction pumped directly from the 
dredger or pontoon if they could be maneuvered close to the disposal site.  
 
69. Twenty eight disposal sites have been identified for the disposal of approximately 2.14 
million m3 of dredged river sediment (approximately 0.29 million m3 in sub-project H6 will be 
used for constructing shoreline wetland). These are abandoned pits in close proximity to the 
rivers to be dredged. These pits are abandoned dry ponds or abandoned excavated (for 
materials used in other construction projects) areas. These disposal sites will be bunded on 
four sides and the bottom lined with 1.0 mm HDPE geo-membrane with 0.5m clay on top to 
prevent seepage of the interstitial water from the dredged sediment into the surrounding soil 
and ground water. Upon settling of the sediment, the top water layer will be discharged back 
into the nearby river, provided that the SS levels meet the discharge standard. To facilitate 
sediment settling, flocculants such as catonic polyacryl amide (PAM) could be used, at a 
dosage ranging from 1 - 6 mg/l. 
 
70. To prevent the washing of dredged sediments from the disposal pits to nearby 
farmland or water bodies by storm water run-off during heavy rainfall, the PPTA team has 
suggested improving the design of these deposal sites by either building higher perimeter 
bunds or by having a perimeter drainage ditch to divert the overland run-off away from the 
disposal sites. 
 
71. Upon completion of dredging and the closure of these disposal sites, vegetation will 
be planted at these sites to prevent soil erosion and for scenic landscaping. For planting on 
these sites, the soil condition must meet PRC GB 4282-84: Control Standards for Pollutants 
in Sludges from Agricultural Use. These standards, although primarily established for 
wastewater sludge, are also applicable to dredged materials from waterways, lakes and 
reservoirs. These standards are shown in Table III.7. 
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Table III.7: Pollutant Control Standards for Sludge for Agricultural Use  

(PRC GB 4282-84) 

Item 

Maximum Allowable Concentration (in mg/kg 

dry weight) 

Acidic soil  

(pH < 6.5) 

Neutral and Alkaline Soil  

(pH ≥ 6.5) 

Cd and its compound (as Cd) 5 20 

Hg and its compound (as Hg) 5 15 

Pb and its compound (as Pb) 300 1000 

Cr and its compound (as Cr) 600 1000 

As and its compound (as As) 75 75 

B and its compound (as soluable B) 150 150 

Mineral Oil 3000 3000 

Benzo(a)pyrene 3 3 

Cu and its compound (as Cu) 250 500 

Zn and its compound (as Zn) 500 1000 

Ni and its compound (as Ni) 100 200 

 
 
72. Embankment. Approximately 124 km of embankment will be constructed (both 
banks). Embankments help confine water to the river course and protect adjoining land from 
flooding. They also protect the riverbanks from erosion. Embankments are basically either 
rectangular or trapezoidal in shape. The former requires less land area and is predominant 
where houses have already been built alongside the river. The latter provides a wider flood 
channel for river flow, and could have environmental and ecological benefits besides flood 
control if appropriate slope grading and embankment materials are selected. Both shapes are 
used in the sub-projects with predominantly trapezoidal shape except on river sections 
passing through populated areas, where land constraint dictates the use of rectangular 
shape. 
 
73. Revetments are embankment structures that protect the earthen river bank from 
scour and erosion. There are two types of revetment: (i) gravity type revetment, i.e. masonry 
stone retaining wall, and (ii) composite revetment comprising of masonry stone retaining wall 
for the lower part and ecological protection slope for the upper part. Most sub-projects use 
the composite revetment type except in river sections through populated areas where land 
constraint dictates using vertical masonry stone retaining wall. 
 
74. On composite revetment‘s ecological protection slope, different materials (mostly a 
combination of different materials) will be used in different sub-projects taking into account 
protection strength, anti-erosion and anti-scour performance, vegetation coverage, 
landscaping and ecological effect, and construction cost. These materials include vegetation 
slope protection, three-dimensional geomat slope protection, gabion revetment, eco-bag 
revetment and vegetated concrete revetment. Vegetation slope, three-dimensional geomat 
slope and eco-bag revetment have comparatively better ecological effect than gabion 
revetment and vegetated concrete revetment. 
 
75. Solid Waste Management. The municipal solid waste collection and transfer project in 
Feidong County will comprise construction of two 60-t/day transfer stations, provision of 
collection and transportation equipment, and procurement and distribution of 1,240 trash 
collection bins. 
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76. Refuse from the bins will be collected and transported to the refuse collection stations, 
then transported to the refuse transfer stations. At the refuse transfer stations, the refuse will 
be compacted using vertical compression machines, which are less costly and more efficient 
in loading and unloading refuse containers onto trucks for transport to landfill. Each 
compression system is equipped with odor removal and washing systems. 
 
77. Refuse from the refuse transfer stations will be transported to the Longquanshan 
Solid Waste Landfill, about 35.5 km from Hefei Municipality. Leachates collected at the refuse 
transfer stations will be regularly pumped to a contract waste collection vehicle and 
transported to the leachate treatment facility at the Longquanshan Solid Waste Landfill for 
treatment.  
 
78. Wetlands. Wetland is defined as ―any land which is intermittently or periodically 
waterlogged by surface or ground water at a frequency and duration sufficient to support a 
prevalence of vegetation typically adapted for life in saturated soil conditions‖.9 Wetland 
protects lakes and water bodies in a number of ways. It provides habitats and breeding and 
nursery grounds for a variety of wildlife. It stores water providing replenishment to surface 
and ground water systems. It functions as a natural flood water retention area. Wetland 
vegetation takes up nutrients from the water and sediment, removing pollutants. According to 
one FSR for this project, wetlands have the capacity to remove 85-95% of BOD, >95% SS, 
50-70% TP and 40-60% TN. Water evaporated from wetland could improve the surrounding 
micro-climate by increasing nearby humidity and harmonizing the surrounding air 
temperature. 

 
79. Approximately 337 ha of wetland habitat will be rehabilitated or constructed via 4 
sub-projects. Three lake wetlands will be constructed covering a total area of approximately 
318 ha and will be located where rivers and channels enter the Chao Lake. The wetland 
vegetation will remove nutrients as it grows and also provide physical protection from 
wind-induced waves that break down the natural banks around the lake.  A total of 0.3 
million m3 of dredge spoil from two of the river dredging outputs—Tangxi and Shiwuli river 
mouths— will be used for some of this wetland construction and the remainder of the fill will 
be dredged from the bottom of the lake, which will also have water quality benefits.10  The 
riverbank wetland will cover an area of about 19 ha. on Xuguangshiba Stream in Cuo town to 
provide embankment stabilization, protection against erosion, and sediment capture. 
 
80. Component contents are summarized in Table III.8 and the locations are shown in 
Attachment IV. 
 

                                                             
9
 U.S. Environmental Protection Agency. 2007. Wetlands and water quality trading. EPA/600/R-06/155. Cincinnati, 

Ohio. 
10

 The lake‘s bottom sediments contain high concentrations of dissolved and adsorbed nutrients which move into 
solution whenever concentrations in the water column decline; this creates substantial chemical inertia in the lake 
which masks the benefits of reduced pollutant emissions. 
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Table III.8: Summary of the Wetland Rehabilitation Component 

No. Sub-project Location 
Area 

(ha) 

Wetland Type 

and Purpose 
Major Plant Species 

H1 

Hefei City Binhu New 

District Beilaowei 

Environment 

Improvement 

Chao Lake 

shoreline at the 

Beilaowei Channel 

mouth 

30 

Flood plain 

wetland 

rehabilitation for 

flood water 

holding and river 

water purification 

Reeds, wild rice glass, 

cattail, water onion, 

Lythrum, water arum, 

Canna, IrisCalamus, 

water lily 

H3 

Feidong County Chao 

Lake Basin (Cuo 

Town Region) Water 

Environment 

Integrated 

Improvement 

Xuguangshiba 

Stream in Cuo Town 
18.98 

River bank 

wetland 

construction for 

soil stabilization 

and uptake of 

nutrients from 

non-point runoff 

Canna, Calamus, Iris, 

water onion, reeds, 

Thalia, Hydrilla, 

Potamogenton 

malaianus, water lily, 

water snowflake, water 

chestnut 

H6 

Hefei City Chao Lake 

Bank Water 

Environment 

Improvement and 

Ecological 

Rehabilitation 

Chao Lake 

shoreline between 

Tangxi River mouth 

and Shiwuli River 

mouth 

256 

Ecological 

wetland 

construction for 

creation of 

wetland habitats 

for wildlife 

Submerged plants: 

Bog pondweed, 

Myriophyllum 

verticillatum, eel grass. 

Emerged plants: reed, 

reed mace, wild rice, 

softstem bulrush, Acorus 

gramineus Soland, 

water arum, Lythrum 

salicaria. 

Floating-leaved plants: 

water lily, water 

snowflake 

H9 

Chao Lake Huatang 

River outflow 

Ecological Wetland 

Chao Lake 

shoreline at the 

Huatang River 

mouth 

32.22 

Surface flow and 

ecological wetland 

rehabilitation and 

construction for 

river water 

purification and 

nutrient removal 

Reed, wild rice, reed 

mace, cress, lotus 

flower, Sagittaria trifolia, 

Chinese willow, weeping 

willow, white mulberry, 

camphorwood, acacia, 

ginko, cherry bay 

Total  337.20   

 
 
81. Different sub-projects build their wetlands for different functions. Sub-project H1 will 
rehabilitate wetland at the Beilaowei channel mouth entering Chao Lake, which will function 
as a flood water holding area and for river water purification. Vegetation includes emergent 
plants and wetland plants, utilizing natural terrain features resulting in parts of the wetland 
only seasonally flooded. The bottom will be lined with gravel to facilitate the formation of 
biological membrane for filtration and absorption of nutrients in subsurface flow. Subproject 
H3 will construct wetland along the river bank of Xuguangshiba Stream, which will provide 
soil stabilization against scouring as well as uptake of nutrients from non-point runoff into the 
stream. Subproject H6 will construct new wetland along the shoreline of Chao Lake, using 
dredged sediment from the mouths of Tangxi River and Shiwuli River, as well as dredged 
sediment from Chao Lake at a location that is more than 800m lakeward of the wetland 
construction site. New wetland habitats will be created by planting submerging and emerging 
vegetation on gentle slopes conducive to wildlife usage, thus promoting biodiversity. Wetland 
built by sub-project H9 is for water purification and ecological restoration. It involves pumping 
the water from Huatang River through surface flow wetland, followed by rehabilitated wetland 
and finally through re-constructed wetland for water purification and removal of nutrients and 
suspended solids from the mouth of Huatang River. The rehabilitated and re-constructed 
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wetland areas also functions as aesthetic areas and wildlife habitats, promoting biodiversity. 
Only native vegetation with local provenance will be used for the constructed wetlands and 
re-vegetated areas after construction. 

 
82. NPS pollution control pilot. The pilot project for NPS pollution control will comprise a 
series of demonstration projects for: (i) collection, treatment and disposal of sewage and 
garbage in rural areas; (ii) livestock industry pollution control technology; and, (iii) farming 
industry pollution control technology. It will include development and trial of an 
eco-compensation mechanism to provide market-based incentives for farmers and rural 
residents to participate. 
 

D. Strengthened capacity within the CLMA 
 
83. This output will comprise an institutional development and capacity building program for 
CMLA. The program will include staff training through domestic and international educational 
programs, equipment procurement, and a series of priority studies on: (i) management of 
Chao Lake basin based on the division of functional districts, (ii) early-warning capacity for 
cyano-bacterial algae blooms, and (iii) mechanisms to apply and promote achievements of 
demonstration projects in controlling NPS pollution.  
 

E. Strengthened capacity within the project management offices (PMOs) 
 
84. This output will provide support through an international consulting company recruited to 
provide technical advice to PMO in engineering design review, procurement, and project 
management and supervision. Relevant PMO staff will receive training at the start of the 
project, including training on financial management and reporting, disbursement and 
procurement procedures, safeguards requirements, and reporting.  
 

F. Climate Change Adaptation Considerations 
 
85. The Chao Lake Basin could experience more frequent extreme weather events, specially 
flooding in the middle and lower reaches of the Yangtze River Basin. This project provides 
climate change adaptation to flooding. Embankments constructed in the river rehabilitation 
component will increase the flood control functions of the rivers in the sub-project areas. 
Wetlands constructed in this project will have flood water retention functions. These will make 
the sub-project areas more adaptable to more frequent and intense flooding events due to 
climate change. 
 
 
 

IV. DESCRIPTION OF THE ENVIRONMENT 
 

A. General 
 
86. The description of the pre-project environment (biophysical and socio-economic) 
establishes (i) the environmental setting within which the project will be implemented, and 
therefore needs to be designed to suit, and (ii) the environmental values which will be changed 
(either negatively or positively) by the project. Both these roles are encompassed by the 
concept of the ―baseline‖ environment. 
 
87. The baseline environmental surveys undertaken for sub-projects were determined by the 
kinds of components proposed and the environmental parameters which were relevant to their 
impact assessment.  
 

B. Physical Setting 
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88. Geography. Chao Lake Basin is characterized by hilly area, low-relief terrain and 
low-lying plain. The land elevation ranges from 1,539m in the upstream mountains to 7-10m 
in the downstream alluvial plain. The types of soil include paddy soil, drab soil, purple soil, 
brunisonic soil, yellow soil, and calcareous soil. 
 
91 This project involves four locations in the Chao Lake Basin: Hefei Municipality, Lu‘an 
Municipality, Hanshan County and Wuwei County. Hefei is located in the Jianghuai hilly area, 
higher in the southwest, southeast and north and lower in the mid-south. Soils in Hefei are 
primarily yellow brown earth and paddy soil, as well as calcareous soil, purple soil and black 
soil. Landform in Lu‘an consists of complex wind-erosion hilly area and alluvial plain, sloping 
from southeast to northwest with elevation ranging from 104.3m to 35.0m. Soils include river 
bend sandy soil, silty clay, clay grit, red sandstone and lime stone. Elevation in Hanshan 
ranges from 8m to 60 m, sloping from the east to the west. The soil is structured with clay 
blanket and grit stratum. Wuwei shows higher elevation in the middle and west, sloping to the 
east and south. The elevation varies from 9.5m to 14m. The soils of this area are composed of 
silty clay, silt loam and fine silty sand with silty clay. 
 
89. Climate. Chao Lake Basin is located in the northern subtropical humid monsoon climate 
zone, characterized by distinct seasons and mild climate, with annual average temperature of 
16 oC, relative humidity of 76% and annual average wind speed of 2.8 m/s. Extreme 
temperatures could reach as high as 41.3 oC and as low as -15.7 oC. The area enjoys a 
comparatively long icing-free period that is conducive to this project‘s construction stage, 
ranging from approximately 220 to 235 days from the end of March till the beginning of 
November. 
 
90. Annual precipitation has averaged 1215 mm for years. Precipitation in the wet season 
from May to August accounts for 51% of the annual precipitation. The highest precipitation in 
the Chao Lake Basin was 1986 mm in 1991; the lowest was 672 mm in 1978. Average annual 
runoff has been about 5.92 billion m3, with 51% of the runoff occurring in the wet season. 
 
91. Air Quality. The PRC ranks air quality into 3 classes according to air quality standards 
stated in GB 3095-1996: Ambient Air Quality Standard, with Class I being having the best air 
quality and Class III the worst air quality. According to the 2010 Environmental Status Report 
published by the Anhui Provincial Government11, air quality in the project area in 2010 was 
ranked Class II except Hefei Municipality, which had a Class III ranking. The overall annual 
average concentrations of SO2, NO2 and PM10 in the province compared with the end of the 
10th Five-Year period (2005) decreased by 10.0%, 16.1% and 3.6% respectively. 
 
92. Baseline monitoring of ambient air quality at the sub-project sites or at sensitive 
receptors in the vicinity of the sub-project sites was carried out by the LDIs who conducted 
the domestic EIRs. Typically, ambient air quality baseline monitoring consists of measuring 
the daily average concentration levels of total suspended particulates (TSP), PM10 (also 
known as respirable suspended particulates, RSP), sulphur dioxide (SO2) and nitrogen 
dioxide (NO2) on seven consecutive days. The ambient air quality in all sub-project areas has 
been assigned the ranking of Class II in accordance with GB 3095-1996, meaning that the 
baseline data should meet Class II standards. 
 
93. Since odor from river dredging and disposal as well as future wastewater treatment plant 
and pumping station operations is a potential environmental issue, one-time measurement of 
ammonia (NH3) and hydrogen sulfide (H2S) was also conducted on each day. The 
compliance standards for these chemicals are provided in TJ 36-79: Highest Allowable 
Concentration of Atmospheric Toxic Substance in Residential Areas.  
 
94. Ambient air quality baseline data are summarized in Table IV.1. For each parameter, the 
highest concentration level measured in the seven days for each sub-project is presented. 

                                                             
11

 Anhui Provincial Environmental Protection Bureau. 2011. Anhui Province 2010 Environmental Status Report. 
20 pp. 
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GB 3095-1996 Class II and TJ 36-79 standards are included in the table for compliance 
checking. Data in Table IV.1 show that the concentrations of ambient air quality parameters 
measured on the days of baseline monitoring at 42 locations in the sub-project areas all met 
GB 3095-1996 Class II and TJ 36-79 standards, with sub-projects H8 and H9 approaching 
PM10 and TSP limit values and sub-project WW1 approaching TSP limit value.  
 

Table IV.1: Ambient Air Quality Baseline Monitoring Results in 2011 

Sub-project 
No. 

Monitoring Locations 
Highest Measured Concentrations of Ambient 

Air Quality Parameters in mg/m
3
 

PM10 TSP SO2 NO2 NH3 H2S 

H1 
2 locations at the upstream and 
downstream boundaries of river dredging 
site 

0.124 --- 0.033 0.049 --- --- 

H2 
3 locations at the dredged sediment 
disposal site and the two refuse transfer 
station sites 

0.093 --- 0.031 0.039 0.09 <0.005 

H3 
4 locations at the wetland site and 
sensitive receptors near the dredged 
sediment disposal site 

--- 0.024 --- --- ND ND 

H4 
6 locations at the WWTP site and sensitive 
receptors near the WWTP and dredged 
sediment disposal sites 

0.097 0.117 0.025 0.024 ND ND 

H5 
2 locations at the upstream and 
downstream boundaries of the river 
dredging site 

0.140 --- 0.054 0.045 --- --- 

H6 2 locations at the river dredging sites 0.129 --- 0.027 0.033 --- --- 

H7 
5 locations at sensitive receptors near the 
dredged sediment disposal site 

--- 0.25 --- --- ND ND 

H8 
5 locations at the WWTP sites and nearby 
sensitive receptors 

0.143 0.271 0.052 0.039 0.009 0.004 

H9 
2 locations upwind and downwind of the 
wetland site 

0.133 0.282 0.037 0.052 0.039 ≤0.003 

H10 4 locations at nearby sensitive receptors 0.064 0.119 0.061 0.034 <0.01 <0.01 

L1 
3 locations at the pumping station site and 
WWTP sensitive receptors 

--- 0.157 0.013 0.012 --- --- 

HS1 5 locations at WWTP sensitive receptors --- 0.250 0.083 0.119 <0.01 <0.001 

WW1 3 locations at WWTP sensitive receptors --- 0.274 0.028 0.017 <0.007 <0.001 

Ambient Air Quality Standard (GB 3095-1996): Class II 
daily average 

0.15 0.30 0.15 0.12   

Highest Allowable Concentration of Atmospheric Toxic 
substance in Residential Areas (TJ 36-79) 

    0.20 0.01 

Notes: “---“ means no measurement was taken; ND means not detected 

 
 
95. Noise. According to the Anhui Province 2010 Environmental Status Report, the LAeq in 
the province in 2010 averaged 54.1 dB(A), with Hefei Municipality showing slight noise 
pollution with noise levels ranging from >55.0 to 60.0 dB(A) and the other three locations 
showing noise levels ranging from >50.0 to 55.0 dB(A). 
 
96. Noise standards in the PRC are prescribed in GB 3096-2008: Environmental Quality 
Standard for Noise. GB 3096-2008 grades 5 functional regions based on their tolerance to 
noise pollution: from Grade 0 to Grade 4. Grade 0 is for regions with health recovery facilities 
that are the least tolerant to noisy environment and therefore has the most stringent day and 
night time noise standards. Grade 1 is for regions predominated by residential areas, 
hospitals and clinics, educational institutions and research centers. Grade 2 is for regions 
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with mixed residential and commercial functions. Grade 3 is for regions with industrial 
production and storage and logistics functions. Grade 4 is for regions adjacent to traffic noise 
sources such as major roads and highways, and is sub-divided into 4a and 4b with the former 
applicable to road and marine traffic noise and the latter applicable to rail noise. 
 
97. The sub-project sites consist of Grades 1, 2 and 4a functional regions, but predominated 
by the Grade 2 functional region. Baseline noise monitoring was carried out by the LDIs 
conducting the EIRs, typically on two consecutive days with noise measurements during the 
day time and the night time on each day. Table IV.2 summarizes the baseline noise 
monitoring results, showing the highest noise levels measured during day time and night time 
at each monitoring location, as well as respective functional groups for the sub-projects and 
the noise limits under GB 3096-2008 for compliance checking. 
 

Table IV.2: Baseline Noise Monitoring Results in 2011 

Sub-project 

No. 
Sensitive Receptor 

Day Time 

LAeq [dB(A)] 

Night Time 

LAeq [dB(A)] 

Noise 

Functional 

Region 

H1 

Wawucheng Village (SW of WWTP) 48.7 43.2 

Grade 1 

WWTP site 49.5 43.5 

Intersection of Guizhou Road & Zunyi Road 48.0 41.6 

Intersection of Huizhouda Road & Guiyang Road 49.6 44.0 

Fish pond near the sediment disposal site 51.3 44.9 

Intersection of Huancheng North Road & Zhujiang 

Road 

48.4 42.5 

Intersection of Yunnan Road & Lasa Road 48.4 42.5 

Wastewater pumping station site 46.4 43.6 

H2 

Huilong Village 48.9 41.6 

Grade 2 

Wanghu Village 49.2 43.1 

Liujiagang Village 49.0 43.5 

Hetieguan Village 49.3 43.1 

Xiaochengniu 51.7 42.8 

Liushouda Village 49.1 42.5 

Zhangwang Village 50.6 43.8 

Miaowang Village 49.2 42.1 

Zhangzongsan Village 48.9 40.5 

Wanghuibao 50.4 43.7 

Zhanghongge Village 51.3 42.9 

Fanxiliu Village 51.8 42.5 

Zhangdun Village 52.8 41.7 

Changlin Kiln Factory (refuse transfer station site) 51.7 41.5 

Hubin Kiln Factory (refuse transfer station site) 52.8 40.8 

Brick Factory Employee Dormitory 52.1 41.7 

H3 

Xiaojia Village 52.3 46.7 

Grade 2 
Luxi Village 51.5 46.5 

Changle Village 53.4 47.2 

Cuozhen Town 56.7 48.1 

H4 

Sanhe Middle School 54.2 44.3 

Grade 2 

Sanhezhen Center Primary School 55.4 45.2 

Tianranyuan Estate 53.3 44.9 

Wuliandui Village 51.3 43.3 

Nan Street Residents' Committee 54.7 45.6 

Shucheng County Taiping Village 53.4 45.2 

Sanhezhen Town area 53.2 44.1 

Huangshuijing Kindergarten 54.4 45.4 

Chendundui 53.7 43.9 

Sanhezhen Dongjie Village 56.4 45.2 
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Sub-project 

No. 
Sensitive Receptor 

Day Time 

LAeq [dB(A)] 

Night Time 

LAeq [dB(A)] 

Noise 

Functional 

Region 

Sanhezhen Hupingqiao Village 54.2 45.7 

Jiunian Village 52.5 43.8 

East boundary of WWTP site 48.8 41.8 

South boundary of WWTP site 49.4 42.1 

West boundary of WWTP site 49.4 41.6 

North boundary of WWTP site 49.3 42.1 

Wastewater pumping station site 49.2 42.6 

H5 

Sensitive Receptor #1 54.8 44.6 

Grade 2 

Sensitive Receptor #2 57.9 45.2 

Sensitive Receptor #3 55.6 44.5 

Sensitive Receptor #4 52.6 43.3 

Sensitive Receptor #5 53.8 48.5 

Sensitive Receptor #6 60.3 49.7 

Sensitive Receptor #7 56.8 45.9 

Sensitive Receptor #8 57.0 46.1 

H6 
Tangxi River mouth 55.3 41.8 

Grade 2 
Shiwuli River mouth 56.8 41.9 

H7 

Daximen Community #1 54.2 44.3 

Grade 2 

Diesel Engine Factory Staff Dormitory 55.4 45.2 

Caijiagang 53.3 44.9 

Zhanggang 51.3 43.3 

Dai Village 54.7 45.6 

Dongtu Village 53.4 45.2 

Guojiahu Village 53.2 44.1 

Fangjiadun Village 54.4 45.4 

Wangjia Village 53.7 43.9 

Zhongfen Village 56.4 45.2 

Daximen Community #2 54.2 45.7 

H8 

Zhegaozhen WWTP site 43.8 38.2 

Grade 2 

Xiagezhen WWTP site 42.8 37.7 

Tongyangzhen WWTP site 48.8 44.8 

Zhegaozhen Tianbu Village 43.4 38.7 

Tongyangzhen Henan Village 43.6 38.7 

H9 

East boundary of wetland rehabilitaton site 46.8 42.4 Grade 2 

South boundary of wetland rehabilitaton site 46.5 41.8  

West boundary of wetland rehabilitaton site 46.2 41.6  

North boundary of wetland rehabilitaton site 45.9 41.5  

H10 

Dingjiadunzi 51.2 51.9 Grade 4a 

Liuqiao Village 48.7 45.3 

Grade 2 

County Hospital Staff Dormitory 52.2 42.8 

Xiushuiting Sub-division 51.4 43.3 

Lianhuapo Park 50.8 44.5 

Kangqiao Estate 50.5 43.9 

Lujiang County No. 8 Middle Schoool 46.9 41.9 

Zhangwa Village 43.6 42.3 

County Shipyard 45.1 42.7 

Haina International Building 46.2 48.6 

Power Company Building 63.7 62.1 Grade 4a 

Sanligang 61.9 52.7 

Grade 2 Yuecheng Sub-division 52.6 41.4 

County Benefit Center 53.1 42.5 
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Sub-project 

No. 
Sensitive Receptor 

Day Time 

LAeq [dB(A)] 

Night Time 

LAeq [dB(A)] 

Noise 

Functional 

Region 

Zhudun Primary School 54.9 43.7 

County No. 3 Middle School 55.8 43.5 

County No. 4 Middle School 54.6 41.2 

Fucheng Village 57.7 43.6 

Chengnan Primary School 57.5 41.2 

Dongyuan 58.1 43.9 

L1 

Sanshipu Government Building 58.6 47.6 

Grade 2 

Laojiacheng Village 55.3 45.5 

Guantang Village 56.2 46.5 

Xishipu Village 58.6 47.9 

Dongshu Village 57.2 46.7 

Houzaoshu Village 54.8 44.2 

Hongqi Village 55.4 43.7 

Songhe Village 56.5 45.7 

Shuntaiju 55.5 44.8 

Gelintonghua Sub-division 56.7 46.5 

Fangshiliu 53.4 42.5 

HS1 

WWTP site SE boundary 44.6 41.6 

Grade 2 
WWTP site SW boundary 44.0 43.2 

WWTP site NW boundary 45.0 44.7 

WWTP site NE boundary 46.5 46.7 

WW1 

WWTP site E boundary 52.8 48.2 

Grade 2 
WWTP site S boundary 53.1 54.8 

WWTP site W boundary 54.8 49.1 

WWTP site N boundary 54.1 47.0 

Environmental Quality Standard for Noise (GB 3096-2008) 

55 45 Grade 1 

60 50 Grade 2 

70 55 Grade 4a 

Note: noise level in     exceeded the noise standard for its functional region 

 
 
98. Table IV.2 shows that baseline noise levels on the days when measurements were taken 
complied with both day time and night time standards for their respective noise functional 
regions, except at one sensitive receptor in sub-projects H5 and WW1, and two sensitive 
receptors in sub-project H10. Exceedance in sub-project H10 at the Power Company Building 
during night time was due to traffic noise from a nearby major road. Exceedance of day time 
and night time noise standards at Sanligang in sub-project H10 was due to nearby 
construction activities. Table IV.2 also shows the types of sensitive receptors in the 
sub-project areas, which include residential and commercial premises, village settings, 
schools, and hospitals, etc. Night time noise levels were approximately 8 to 10 dB(A) lower 
than day time noise levels on average, except at some WWTP sites where there were small 
differences between day time and night time noise levels due to their locations in open field 
away from human activities. 
 
99. Surface Water Quality. Surface water in the project area belongs to the Chao Lake 
hydrological system. Chao Lake is situated in the central part of Anhui Province and to the 
west of the Yangtze River Basin. It is the fifth largest freshwater lake in the PRC, with an area 
of 760 km2. The Chao Lake basin covers an area of 13,000 km2. There are 32 river systems 
flowing into Chao Lake and one river, the Yuxi River, flowing out of Chao Lake into the 
Yangtze River. Major river systems flowing into Chao Lake include Nanfei River, Shiwuli River, 
Pai River, and Zhegao River from the north; Fengle River, Hangbu River, Baishitian River 
from the west; and Zhao River from the south. These 8 rivers contribute more than 70% of the 
total flow into Chao Lake. Of these 8 rivers, this project provides interventions for 
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environmental improvement to the following 6 either directly or their tributaries: Nanfei River, 
Shiwuli River, Pai River, Zhegao River, Fengle River and Hangbu River. 
 
100. Chao Lake provides a surface water source totaling 5.36 billion m3. Input from river 
systems average 3.49 billion m3 annually. The highest input of 8.94 billion m3 occurred in 
1991; and the lowest input of 0.79 billion m3 occurred in 1978. 
 
101. Table III.1 has already shown that Chao Lake Basin received 380 million tonnes of 
wastewater in 2010 and the pollutant loadings in the wastewater and relative contributions 
from various sources. Domestic wastewater and agricultural runoff were the major polluting 
sources to the surface water quality of Chao Lake Basin in 2010. Both contributed similarly to 
COD loadings, with domestic wastewater dominating NH3-N loadings and agricultural runoff 
dominating TN and TP loadings. 
 
102. Chao Lake and its river systems in the basin provide drinking water sources for the 
population in the basin. There are drinking water intakes along many of the rivers and 7 
drinking water intake locations along the northeastern and southeaster shoreline of Chao 
Lake. Of the 5 grades of surface water quality defined under GB 3838-2002: Environmental 
Quality Standard for Surface Water, only Grades I, II and III are deemed suitable for use as 
drinking water source. Table IV.3 shows the grading of surface water quality at 26 
state-controlled surface water quality monitoring points in the Chao Lake Basin in 2010 based 
on the results of 21 water quality parameters. 
 
Table IV.3: Grading of Surface Water Quality in the Chao Lake Basin at State Controlled 

Monitoring Points in 2010. 

Type of Water 

Body 
Description Grades I-III Grades IV-V 

Worse than 

Grade V 
Total 

Rivers 
No. of monitoring points  4 2 6 12 

Percentage 33.3% 16.7% 50.0% 100% 

Chao Lake & 

Reservoirs 

No. of monitoring points 2 12 0 14 

Percentage 14.3% 85.7% 0% 100% 

Source: Chao Lake Basin Water Pollution Prevention and Control 2011-2015 (revised version) 

 
103. Data in Table IV.3 indicate that of the 12 river monitoring points, only 1/3 showed 
river water quality that was suitable for use as drinking water, and 1/2 were ranked worse 
than Grade V. Of the 14 monitoring points in Chao Lake and reservoirs, the 2 monitoring 
points in reservoirs showed Grades I-III in surface water quality while the other 12 monitoring 
points, which were in Chao Lake, all showed Grades IV to V surface water quality, 
threatening the use of Chao Lake water as a drinking water source.  
 
104. Chao Lake is suffering from eutrophication due to the discharge of nitrogen and 
phosphorus from domestic waste water and agricultural runoff. Water quality in the eastern 
half of Chao Lake was apparently better than the western half, with the former being in a mild 
eutrophic state and the latter in a medium eutrophic state. This condition has resulted in 
frequent blue-green algal blooms threatening the drinking water intake points in the Lake. 
 
105. Baseline surface water quality monitoring at the sub-project sites and vicinity was 
carried out by the LDIs conducting EIRs for this project. Typically, baseline surface water 
quality monitoring was conducted on two consecutive days with measurements on each day.  
Table IV.4 presents the monitoring results showing the worse data from the two-day 
monitoring, the assigned grading using GB for the respective water bodies, and comparison 
with the surface water quality standards in GB 3838-2002 with their respective grades for 
compliance checking. 
 
106. Table IV.4 shows that only sub-projects H9 and WW1 meet their respective assigned 
Grade III standards, based only on the surface water quality parameters measured in the 
baseline monitoring. Some rivers and tributaries within some sub-projects also met the 
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standards for their respective grades although these sub-projects as a whole did not meet 
their assigned standards. Examples are the Zhegao River in sub-project H8 and several 
tributaries of the Xian River in sub-project H10. A few sub-projects or their river systems did 
not meet the standards for their respective assigned grades because of exceedance only in 
TP and/or TN. These include sub-project HS1 and the Huangpo Lake and Yihu Reservoir in 
sub-project H10. Sub-projects H8 and L1 only failed on the COD standard for their respective 
grades. 
 
107. Baseline monitoring data in Table IV.4 also show that 8 of the 13 sub-projects had 
surface water quality worse than Grade V, due to high levels of BOD5, COD, mineral oil, TP, 
TN, NH3-N and fecal coliform. Sub-project H7 was probably the worst, substantially failing the 
assigned Grade III standards. Project intervention to improving the surface water quality in 
the Chao Lake Basin is fully justified. 
 
108. Ground Water Quality. Baseline ground water quality monitoring was carried out by 
the LDIs conducting the EIRs for this project. Most monitoring locations were at or near the 
proposed dredged sediment disposal sites, in view of potential seepage of pore water from 
the dredged river sediment into the ground water aquifers. Other monitoring locations were 
near proposed WWTP sites or at existing water wells near the sub-project areas. 
 
109. Similar to surface water, ground water in the PRC are categorized into 5 Grades (I to 
V, I being the best and V best the worst) with ground water quality standards for each grade 
specified in GB/T 14849-93: Quality Standard for Ground Water. Ground water meeting the 
standards for Grade III or better is deemed to be suitable for use as drinking water source. 
Ground water in all the sub-project areas is assigned to meet Grade III standards.  
 
110. Table IV.5 presents the baseline ground water monitoring results and the quality 
standards for Grade III ground water. Monitoring results indicate fecal coliform and COD to be 
the major source of ground water pollution in the sub-project areas, with scattered 
exceedance in Pb, Cr, Ni and NH3-N. 
 
111. Soil and River Sediment Quality. Sub-project components include dredging of river 
sediment followed by disposal on land at pre-determined sites. The dredged sediment would 
eventually be used for planting of vegetation. Baseline soil and river sediment quality 
monitoring was carried out by the LDIs conducting the EIRs to characterize the soil and river 
sediment conditions for identification of potential environmental issues during dredging and 
disposal, as well as suitability for planting. Most monitoring locations are at river dredging and 
sediment disposal sites, with some soil quality monitoring locations at WWTP sites. 
 
112. Soil quality in the PRC is divided into three classes according to GB 15618-1995: 
Environmental Quality Standard for Soils. Class 1 represents the best and Class 3 the worst. 
Soil in the sub-project areas has been assigned to meet Class 2 standards, for the protection 
of agricultural products and human health. 
 
113. The PRC does not have standard for sediments in waterways such as rivers, lakes, 
reservoirs and the sea. It is common practice in the PRC to use GB 15618-1995: 
Environmental Quality Standard for Soils to assess sediment quality since most sediment 
would be disposed on land and mostly likely for future agricultural or planting uses. Some 
EIRs in the PRC have also used GB 4284-84: Control Standards for Pollutants in Sludges 
from Agricultural Use for assessing sediment quality. The rationale being that the physical 
nature of river sediment is similar to sludge. GB 15618-1995 standards are more stringent 
than GB 4284-84. Therefore GB 15618-1995 will be used in this project for assessing 
sediment quality, applying the same Class 2 standards for soil quality in the sub-project area. 
 
114. Table IV.6 presents the baseline soil quality monitoring results. Table IV.7 presents 
the baseline sediment quality monitoring results based on sediment dry weight. Baseline soil 
monitoring results complied with Class 2 standards. Baseline sediment monitoring results 
show low levels of metals and pesticides in the sediment samples collected from the rivers to 
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be dredged, except two samples which exceeded the Hg and Ni Class 2 standards 
respectively, relative to their pH values. Both occurred in the Fengle River system in 
sub-project H4 area. However, both Hg (0.73 mg/kg) and Ni (43.8 mg/kg) levels in these two 
samples are substantially below their respective standards in GB 4284-84: Control Standards 
for Pollutants in Sludges from Agricultural Use, which for acidic soil, are 5 mg/kg for Hg and 
100 mg/kg for Ni.  
 
115. Data in Table IV.7 also show that sub-project H7 had the lowest metals levels 
compared to other sub-project areas. Sub-project H7 involves the Yuxi River system, located 
in the eastern part of Chao Lake and is the only river flowing out of Chao Lake, into the 
Yangtze River. This correlates with better water quality in the eastern part of Chao Lake 
compared to the western part that was described in the surface water quality section. 
 
116. GB 15618-1995 does not have standards for nutrients. Sediment quality monitoring 
results in Table IV.7 shows high TN and TP levels in sediment. One feasibility study report for 
this project indicated that approximately 5-10% of the nutrients in river sediment could be 
released into the water column annually, causing eutrophication in the river system and 
eventually Chao Lake. This justifies the river dredging component in this project, which will 
remove nutrient laden sediments from the rivers. Low levels of metals and pesticides in the 
river sediment that is rich in nutrients also indicate that the dredged sediments should be 
suitable for agricultural or planting use. 
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Table IV.4: Baseline Surface Water Quality Monitoring Results in 2011 

Sub-pr

oject 

No. 

Monitoring Location pH 
SS Turbidity BOD5 COD DO 

Mineral 

Oil 
TP TN NH3-N 

Fecal 

Coliform 
Grade 

mg/l NTU mg/l mg/l mg/l mg/l mg/l mg/l mg/l no./l Assign Actual(i) 

H1 

Beilaowei Channel mouth (4 km downstream 

of WWTP discharge point) 
7.24 50.2 --- 13.72 13.1 7.78 0.636 0.047 0.997 --- 190000 

IV > V 
Beilaowei Channel 500m upstream of WWTP 

discharge point 
7.25 38.1 --- 8.24 16.1 7.76 0.848 0.029 1.56 --- 230000 

Beilaowei Channel 500m downstream of 

WWTP discharge point 
7.19 44.6 --- 10.51 14.1 7.49 0.721 0.079 1.59 --- 240000 

In Chao Lake, 100m downstream of 

Beilaowei and Chao Lake confluence 
7.57 30.5 --- 3.53 5.85 6.90 0.028 0.198 1.62 --- 625 

III V 
In Chao Lake, 300m downstream of 

Beilaowei and Chao Lake confluence 
7.85 34.2 --- 3.74 6.96 7.25 0.025 0.199 1.64 --- 451 

H2 

Yaobuwei East Bank River near Wanghuibao 

Village 
7.59 134 --- 27.2 46.6 3.53 1.88 1.24 --- 4.34 240000 

IV > V 

Yaobuwei Shizi Channel near Miaowang 

Village 
7.72 134 --- 26.31 46.3 3.08 2.32 1.35 --- 4.39 280000 

Shibalianwei East Bank River near flood 

drainage pumping station 
7.64 138 --- 26.12 49.2 3.82 2.73 1.69 --- 5.71 560000 

Xinglongqiaoda River near Zhangwang 

Village 
7.70 139 --- 24.41 47.6 3.12 1.96 1.36 --- 5.35 320000 

H3 
Zhennan River at Dianbu River confluence 8.5 --- 171 25.3 53.5 2.52 1.82 1.54 --- 6.42 570000 

V > V 
Xuguangxiba Stream at Xiaojia Village 8.2 --- 155 22.2 46.0 3.09 1.07 1.21 --- 3.92 490000 

H4 

Fengle River 300m downstream of the main 

gate 
8.30 --- --- 5.74 34.5 4.35 0.072 0.048 --- 0.346 --- 

IV > V 

Fengle River 200m upstream of Tianjiuku 8.24 --- --- 6.78 57.2 3.42 0.215 0.071 --- 0.230 --- 

Fengle River 100m downstream of Xiaonan 

Bridge 
8.27 --- --- 5.23 26.2 5.08 0.097 0.062 --- 0.318 --- 

Fengle River 800m upstream of Yaokou 8.52 --- --- 7.82 73.8 2.15 0.768 0.210 --- 2.120 --- 

Fengle River 500m downstream of Taiping 

Bridge 
8.42 --- --- 5.20 29.4 5.12 0.072 0.060 --- 0.564 --- 

Pai River 2 km upstream of WWTP discharge 

point 
8.16 --- --- 6.30 32.9 --- --- 0.214 1.77 1.62 --- IV V 
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Sub-pr

oject 

No. 

Monitoring Location pH 
SS Turbidity BOD5 COD DO 

Mineral 

Oil 
TP TN NH3-N 

Fecal 

Coliform 
Grade 

mg/l NTU mg/l mg/l mg/l mg/l mg/l mg/l mg/l no./l Assign Actual(i) 

Pai River 7 km downstream of WWTP 

discharge point 

 

8.18 --- --- 7.06 36.8 --- --- 0.236 2.04 1.84  

 Pai River 12 km downstream of WWTP 

discharge point 
8.24 --- --- 6.68 34.6 --- --- 0.215 1.86 1.71 --- 

H5 

Chu River Drainage Channel at project site 

upstream boundary 
7.26 --- --- 6.5 24 --- 0.32 --- --- 1.23 --- 

III V Chu River Drainage Channel at midstream 7.32 --- --- 7 26 --- 0.32 --- --- 1.56 --- 

Chu River Drainage Channel at project site 

downstream boundary 
7.34 --- --- 6.9 28 --- 0.33 --- --- 1.15 --- 

Banqiao River near Shuangfeng Lake 7.28 --- --- 5.4 22 --- <0.05 --- --- 0.897 --- 

V >V 

Banqiao River 500m downstream of 

Beicheng WWTP discharge point 
7.31 --- --- 5.6 24 --- <0.05 --- --- 0.797 --- 

Banqiao River 2000m downstream of 

Beicheng WWTP discharge point 
7.31 --- --- 5.5 21 --- <0.05 --- --- 0.678 --- 

Banqiao River 500m upstream of Caitianpu 

WWTP discharge point 
7.35 --- --- 6.93 48.4 --- 0.54 --- --- 10.06 --- 

Banqiao River 500m downstream of 

Caitianpu WWTP discharge point 
7.34 --- --- 6.58 48.5 --- 0.55 --- --- 10.42  

Banqiao River 2000m downstream of 

Caitianpu WWTP discharge point 
7.46 --- --- 6.83 46.9 --- 0.48 --- --- 10.25 --- 

H6 

Tangxi River 500m upstream of river mouth 7.55 --- --- 7.45 41.2 --- 0.269 0.214 --- 4.20 --- 

V > V 
Tangxi River mouth entering Chao Lake 7.25 --- --- 8.31 45.0 --- 0.394 0.179 --- 4.25 --- 

Shiwuli River 500m upstream of river mouth 7.76 --- --- 8.85 58.4 --- 0.451 1.19 --- 15.52 --- 

Shiwuli River mouth entering Chao Lake 7.65 --- --- 8.96 61.8 --- 0.450 1.30 --- 16.21 --- 

H7 

Yuxi River 500m upstream of WWTP 

discharge point 
9.7 --- 40 6.05 36.5 5.63 0.13 0.48 --- 1.12 35000 

III > V 
Yuxi River 500m down stream of WWTP 

discharge point 
9.7 --- 82 8.96 55.4 4.18 0.11 0.52 --- 1.53 19000 

Yuxi River 3500m down stream of WWTP 

discharge point 
9.7 --- 53 11.15 48.6 3.20 0.09 0.47 --- 2.54 22000 



35 
 

Sub-pr

oject 

No. 

Monitoring Location pH 
SS Turbidity BOD5 COD DO 

Mineral 

Oil 
TP TN NH3-N 

Fecal 

Coliform 
Grade 

mg/l NTU mg/l mg/l mg/l mg/l mg/l mg/l mg/l no./l Assign Actual(i) 

Tian River 800m upstream of Xibakou 

section 
9.7 --- 62 8.76 55.6 4.19 0.14 0.37 --- 2.69 29000 

Tian River 500m down stream of Xibakou 

section 
9.7 --- 62 11.23 68.9 2.16 0.15 0.42 --- 3.84 38000 

H8 

Zhegao River 500m upstream of 

Zhegaozhen WWTP discharge point 
7.5 <5 --- --- 14.9 --- <0.01 --- --- 0.42 --- 

III IV 

Zhegao River 1000m downstream of 

Zhegaozhen WWTP discharge point 
7.45 <5 --- --- 18.6 --- <0.01 --- --- 0.39 --- 

Zhegao River 2000m downstream of 

Zhegaozhen WWTP discharge point 
7.38 <5 --- --- 15.8 --- <0.01 --- --- 0.42 --- 

Zhegao River 200m upstream of confluence 

at Chao Lake 
--- --- --- --- --- --- --- 0.24 1.31 --- --- 

Xiage River 500m upstream of Xiage WWTP 

discharge point 
7.36 10 --- --- 20.3 --- 0.02 --- --- 0.42 --- 

III IV Xiage River 1000m downstream of Xiage 

WWTP discharge point 
7.91 9 --- --- 20.7 --- 0.01 --- --- 0.25 --- 

Xiage River 2000m downstream of Xiage 7.90 16 --- --- 20.6 --- 0.01 --- --- 0.46 --- 

Tongyang River 500m upstream of Tongyang 

WWTP discharge point 
7.56 27 --- --- 33.9 --- 0.01 --- --- 0.30 --- 

III V 

Tongyang River 1000m downstream of 

Tongyang WWTP discharge point 
7.51 19 --- --- 18.0 --- <0.01 --- --- 0.29 --- 

Tongyang River 2000m downstream of 

Tongyang WWTP discharge point 
7.42 15 --- --- 16.2 --- <0.01 --- --- 0.28 --- 

Tongyang River 200m upstream of 

confluence at Chao Lake 
--- --- --- --- --- --- --- 0.25 1.39 --- --- 

H9 

Huatang River 500m upstream of river mouth 7.35 <5 --- --- 14.8 --- 0.01 --- --- 0.39 --- 

III IV 

Huatang River wetland rehabilitation site 7.39 6 --- --- 18.3 --- 0.02 --- --- 0.48 --- 

Huatang River mouth entering Chao Lake 7.61 11 --- --- 14.2 --- 0.03 --- --- 0.70 --- 

Huatang River 200m upstream of confluence 

at Chao Lake 
--- --- --- --- --- --- --- 0.27 1.27 --- --- 

H10 Sujia River 7.19 --- --- 2.55 23.2 5.55 <0.05 0.135 0.509 0.471 --- IV > V 
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Sub-pr

oject 

No. 

Monitoring Location pH 
SS Turbidity BOD5 COD DO 

Mineral 

Oil 
TP TN NH3-N 

Fecal 

Coliform 
Grade 

mg/l NTU mg/l mg/l mg/l mg/l mg/l mg/l mg/l no./l Assign Actual(i) 

Zhongtang River 7.38 --- --- 11.9 67.5 3.21 <0.05 0.622 1.25 1.14 --- 

Xian River 7.42 --- --- 7.89 50.6 3.97 <0.05 0.407 1.98 1.82 --- 

Xi Drainage Channel 7.24 --- --- <2 22.4 5.86 <0.05 0.114 0.428 0.408 --- 

Second Ring North Road Drainage Channel 7.55 --- --- 2.31 24.9 5.90 <0.05 0.112 0.511 0.469 --- 

Dongda River 7.24 --- --- 4.59 27.5 5.98 <0.05 0.203 0.856 0.798 --- 

Dongyuanshan Drainage Channel 7.39 --- --- <2 21.1 6.03 <0.05 0.096 0.418 0.363 --- 

Huangpo Lake 7.52 --- --- <2 16.8 6.34 <0.05 0.087 0.585 0.353 --- III(ii) IV 

Second Ring East Road Drainage Channel 7.54 --- --- 2.18 24.6 5.92 <0.05 0.102 0.404 0.385 --- 

IV IV 
Zhongtang River Right Tributary 7.27 --- --- <2 18.5 5.74 <0.05 0.135 0.652 0.591 --- 

Dongda River Left Tributary 7.46 --- --- <2 15.7 7.43 <0.05 0.156 0.924 0.852 --- 

Dongda River Right Tributary 7.40 --- --- <2 15.9 7.35 <0.05 0.158 0.998 0.894 --- 

Yihu Reservoir 7.31 --- --- <2 13.7 7.24 <0.05 0.139 1.120 0.910 --- III(ii) V 

L1 

Sanyuan River at Gaocheng East Road 

Bridge 
7.47 --- --- 2.6 25 --- --- 0.057 --- 0.252 --- 

III IV 

Pi River Drainage Channel at Luoguan Gate 7.53 --- --- <2.0 15 --- --- 0.060 --- 0.205 --- 

Qinglongyan 7.26 --- --- 2.7 21 --- --- 0.041 --- 0.161 --- 

Pihang Drainage Channel 500m upstream of 

WWTP discharge point 
7.78 --- --- 1.4 10 --- --- 0.063 --- 0.168 --- 

Pihang Drainage Channel 1000m 

downstream of WWTP discharge point 
7.81 --- --- 1.5 10 --- --- 0.065 --- 0.169 --- 

Pihang Drainage Channel 3000m 

downstream of WWTP discharge point 
7.82 --- --- 1.5 10 --- --- 0.065 --- 0.168 --- 

HS1 

Cao River 200m upstream of WWTP 

discharge point 
7.20 --- --- 2.00 16.7 5.52 0.043 0.170 0.433 0.27 1850 

III IV 

Cao River 200m downstream of WWTP 

discharge point 
6.94 --- --- 2.00 16.5 5.48 0.044 0.155 0.431 0.26 95 

Cao River 1800m downstream of WWTP 

discharge point 
7.04 --- --- 2.29 17.5 5.57 0.042 0.144 0.324 0.28 195 

Yuxi River 200m upstream of confluence with 

Cao River 
6.99 --- --- 2.25 18.6 6.12 0.027 0.184 0.334 0.32 280 

Yuxi River 200m upstream of confluence with 

Cao River 
8.75 --- --- 3.45 19.2 6.20 0.046 0.148 0.431 0.25 1200 
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Sub-pr

oject 

No. 

Monitoring Location pH 
SS Turbidity BOD5 COD DO 

Mineral 

Oil 
TP TN NH3-N 

Fecal 

Coliform 
Grade 

mg/l NTU mg/l mg/l mg/l mg/l mg/l mg/l mg/l no./l Assign Actual(i) 

Yuxi River 1800m downstream of confluence 

with Cao River 
8.22 --- --- 2.10 18.9 6.15 0.036 0.146 0.538 0.20 265 

Yuxi River 5000m downstream of confluence 

with Cao River 
8.33 --- --- 2.00 18.0 5.97 0.043 0.170 0.688 0.25 1350 

Qingxi River at Qinghezhen town section 7.54 --- --- 2.00 18.3 6.15 0.027 0.124 0.766 0.25 140 

Qingxi River at Jiajia Village section 7.85 --- --- 2.50 16.1 5.91 0.040 0.136 0.499 0.26 290 

WW1 

Xi River Tributary 7.35 --- --- 2.3 16.5 5.70 0.042 0.040 0.815 0.456 --- 

III III 

Xi River at 200m upstream of the Xi River 

Tributary confluence 
7.33 --- --- 2.4 19.7 5.42 0.048 0.047 0.780 0.521 --- 

Xi River at 200m downstream of the Xi River 

Tributary confluence 
7.15 --- --- 2.8 18.4 5.12 0.040 0.048 0.880 0.517 --- 

Xi River at 1500m downstream of the Xi 

River Tributary confluence 
7.34 --- --- 3.0 19.2 5.01 0.042 0.055 0.825 0.496 --- 

Xi River at 5000m downstream of the Xi 

River Tributary confluence 
7.21 --- --- 3.3 19.8 5.46 0.047 0.058 0.825 0.496 --- 

Environmental Quality Standard for 

Surface Water (GB 3838-2002) 

Grade III 6 - 9   ≤ 4 ≤ 20 ≥ 5 ≤ 0.05 ≤ 0.2 ≤ 1.0 ≤ 1.0 ≤ 10000 

 Grade IV 6 - 9   ≤ 6 ≤ 30 ≥ 3 ≤ 0.5 ≤ 0.3 ≤ 1.5 ≤ 1.5 ≤ 20000 

Grade V 6 - 9   ≤ 10 ≤ 40 ≥ 2 ≤ 1 ≤ 0.4 ≤ 2.0 ≤ 2.0 ≤ 40000 

Notes: 

(1) The actual grades given in this table are only based on the parameters measured during baseline surface water quality monitoring 

(2) The Grades in GB 3838-2002 have more stringent standards for TP in lakes and reservoirs as follows: Grade III: ≤0.05; Grade IV: ≤ 0.1; Grade V: ≤ 0.2 (units in mg/l) 

Data in     indicate values that exceed the standards for their assigned Grades 

“---“: indicates no measurement was taken 
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Table IV.5: Baseline Ground Water Quality Monitoring Results in 2011 

Sub-pr

oject 

No. 

Monitoring Location pH 
Hg Pb Cr As Cu Cd Ni COD NH3-N 

Permanganate 

Salt 

Fecal 

Coliform 

mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l no./l 

H1 

Wawucheng Village water well 7.38 0.00020 <0.0002 <0.04 0.0035 --- --- --- 2.64 0.077 --- <3.0 

2814 Fish Farm water well #1 7.30 0.00026 <0.0002 <0.04 0.0033 --- --- --- 2.59 0.034 --- <3.0 

2814 Fish Farm water well #2 7.19 0.00026 <0.0002 <0.04 0.0044 --- --- --- 2.54 0.048 --- <3.0 

Zhenggang Village water well 7.38 0.00019 <0.0002 <0.04 0.0041 --- --- --- 2.64 0.077 --- <3.0 

Wannianpu Village water well 7.38 0.00020 <0.0002 <0.04 0.0035 --- --- --- 2.64 0.077 --- <3.0 

 
Dredged sediment disposal site near 

Shibalianwei 
7.45 --- --- <0.004 <0.0001 --- --- --- --- 0.065 --- --- 

 
Changlin Kiln Factory (refuse transfer 

station site) 
7.38 --- --- 

<0.004 <0.0001 
--- --- --- --- 0.074 --- --- 

 
Hubin Kiln Factory (refuse transfer 

station site) 
7.35 --- --- 

<0.004 <0.0001 
--- --- --- --- 0.070 --- --- 

H3 

Zhennan River near the dredged 

sediment disposal site 
7.05 <0.00005 0.06 <0.01 0.03 <0.01 <0.003 --- 3.45 0.21 --- --- 

Xuguangxiba Stream near Xiaojia Village 7.50 <0.00005 0.05 <0.01 0.01 <0.01 <0.003 --- 3.15 0.15 --- --- 

Xuguangxiba Stream near Dingxi Village 7.65 <0.00005 0.07 <0.01 0.02 <0.01 <0.003 --- 4.52 0.18 --- --- 

Xuguangxiba Stream near the wetland 

rehabilitation site 
7.23 <0.00005 0.06 <0.01 0.01 <0.01 <0.003 --- 3.12 0.25 --- --- 

H4 

Jiunian Village at the dredged sediment 

disposal site 
7.14 <0.00005 0.05 0.16 0.032 0.12 <0.0001 0.08 2.55 0.12 --- --- 

Caiyuan Village near the WWTP site 7.12 <0.00005 0.05 0.16 0.034 0.10 <0.0001 0.06 2.36 0.16 --- --- 

H5 

Chu River Drainage Channel north bank 

upstream 
--- --- --- --- --- --- --- --- --- 0.152 1.54 <3 

Chu River Drainage Channel north bank 

mid-stream 
--- --- --- --- --- --- --- --- --- 0.136 1.60 3 

Chu River Drainage Channel north bank 

down stream 
--- --- --- --- --- --- --- --- --- 0.126 1.62 4 

Chu River Drainage Channel south bank 

upstream 
--- --- --- --- --- --- --- --- --- 0.142 1.88 11 

Chu River Drainage Channel south bank 

mid-stream #1 
--- --- --- --- --- --- --- --- --- 0.115 1.62 <3 

Chu River Drainage Channel south bank --- --- --- --- --- --- --- --- --- 0.147 1.80 <3 
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Sub-pr

oject 

No. 

Monitoring Location pH 
Hg Pb Cr As Cu Cd Ni COD NH3-N 

Permanganate 

Salt 

Fecal 

Coliform 

mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l no./l 

mid-stream #2 

Chu River Drainage Channel south bank 

down stream 
--- --- --- --- --- --- --- --- --- 0.142 1.84 3 

H7 

Dredged sediment disposal site near 

Chaohu Gate 
7.3 <0.00005 0.0028 <0.008 0.0041 <0.01 <0.0002 --- 2.67 0.11 --- 22 

Wangcheng dredged sediment disposal 

site 
7.6 <0.00004 0.0059 <0.007 0.0032 <0.02 <0.0003 --- 1.85 0.13 --- 17 

Nie Village dredged sediment disposal 

site 
7.1 <0.00005 0.0098 <0.006 0.0036 <0.07 <0.0008 --- 2.73 0.17 --- 20 

Hongdun dredged sediment disposal site 7.2 <0.00004 0.0027 <0.007 0.0029 <0.01 <0.0008 --- 2.65 0.14 --- 20 

Nanweigeng dredged sediment disposal 

site 
7.4 <0.00003 0.0059 <0.005 0.0035 <0.03 <0.0007 --- 2.65 0.12 --- 20 

H8 

Zhegaozhen Tianbu Village dredged 

sediment disposal site 
7.47 <0.0001 <0.0025 <0.004 <0.001 --- --- --- --- <0.02 2.27 34 

Tongyangzhen Henan Village dredged 

sediment disposal site 
7.21 <0.0001 <0.0025 <0.004 <0.001 --- --- --- --- <0.02 1.59 49 

Zhegaozhen WWTP site 7.12 <0.0001 <0.0025 <0.004 <0.001 --- --- --- --- 0.04 0.96 540 

Xiagezhen WWTP site 7.34 <0.0001 <0.0025 <0.004 <0.001 --- --- --- --- <0.02 0.78 ND 

Tongyangzhen WWTP site 7.22 <0.0001 <0.0025 <0.004 <0.001 --- --- --- --- <0.02 0.69 ND 

H10 

Water well opposite Sanligang Primary 

School 
7.24 --- <0.02 <0.004 <0.0002 --- <0.005 --- 2.09 0.029 --- --- 

County EPB premises 7.25 --- <0.02 <0.004 <0.0002 --- <0.005 --- 2.92 0.039 --- --- 

Water well inside Chenguang 

Sub-division 
7.23 --- <0.02 <0.004 <0.0002 --- <0.005 --- 2.98 0.044 --- --- 

Water well inside County Sixth Middle 

School 
7.20 --- <0.02 <0.004 <0.0002 --- <0.005 --- 2.12 

<0.02

5 
--- --- 

Water well at Xian River Bridge 7.01 --- <0.02 <0.004 <0.0002 --- <0.005 --- 4.05 0.0321 --- --- 

Water well in Luogang Village 7.46 --- <0.02 <0.004 <0.0002 --- <0.005 --- 2.09 0.028 --- --- 

L1 

Planned industrial land (from previous 

EIA report) 
8.40 <0.000026 <0.006 <0.002 0.0005 --- --- --- --- --- 0.6 100 

Planned residential land(from previous 7.77 <0.000026 <0.006 <0.002 0.0004 --- --- --- --- --- 0.5 70 
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Sub-pr

oject 

No. 

Monitoring Location pH 
Hg Pb Cr As Cu Cd Ni COD NH3-N 

Permanganate 

Salt 

Fecal 

Coliform 

mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l no./l 

EIA report) 

Planned storage/warehouse land (from 

previous EIA report) 
7.89 <0.000026 <0.006 <0.002 0.0005 --- --- --- --- --- 0.4 70 

HS1 

Xuwanzi 7.68 0.00006 <0.001 <0.002 0.0006 --- --- --- --- --- 2.72 1400 

Xiagangkou Village 6.96 0.00005 <0.001 <0.04 0.0007 --- --- --- --- --- 2.15 460 

WWTP site 7.86 0.00005 <0.001 <0.04 0.0012 --- --- --- --- --- 2.20 1300 

JiajiaVillage 7.80 0.00005 <0.001 <0.04 0.0011 --- --- --- --- --- 2.69 440 

Shengjiawan 7.67 0.00005 <0.001 <0.04 0.0002 --- --- --- --- --- 2.24 460 

WW1 

Wangzhuang 7.12 <0.0002 <0.0002 --- <0.001 --- --- --- 0.985 0.015 --- --- 

Zhanglao Village 7.25 <0.0002 <0.0002 --- <0.001 --- --- --- 1.05 0.015 --- --- 

Zhoujiazhuang 7.21 <0.0002 <0.0002 --- <0.001 --- --- --- 1.15 0.017 --- --- 

Quality Standard for Ground Water 

(GB/T 14849-93) 
Grade III 6.5-8.5 ≤0.001 ≤0.05 ≤0.05 ≤0.05 ≤1.0 ≤0.01 ≤0.05 ≤3.0 ≤0.2 ≤3.0 ≤3.0 

Note: Data in      indicate exceedance of standard; “---“ indicates no measurement was taken; ND = not detect
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Table IV.6: Baseline Soil Quality Monitoring Results in 2011 

Sub-project 

No. 
Monitoring Location pH 

As Hg Pb Cu Zn Cr Cd Ni 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

H1 Beilaowei dredged sediment disposal site 6.84 0.268 0.0162 20.2 23.0 61.9 59.1 0.0962 --- 

H2 Dredged sediment disposal site near Shibalianwei 5.93 13.6 0.0162 32.5 32 60.2 58.5 0.055 --- 

H3 

Zhennan River at the dredged sediment disposal site --- 18 0.170 55.5 52 125 132 0.025 47.3 

Xuguangxiba Stream at the mid-stream dredged sediment 

disposal site 
--- 20 0.125 42.0 45 185 115 0.035 46.2 

Xuguangxiba Stream at the upstream dredged sediment 

disposal site 
--- 15 0.230 43.0 37 108 89 0.028 38.8 

Xuguangxiba Stream at the downstream dredged sediment 

disposal site near the wetland rehabilitation site 
--- 17 0.145 52.0 48 113 75 0.042 41.5 

H4 Jiunian Village at the dredged sediment disposal site --- 6.2 0.038 23.5 18.4 40.2 47.3 0.079 13.5 

H5 Dredged sediment disposal site 6.14 10.5 0.0162 34.5 41.4 72.3 29.8 0.050 --- 

H7 

Dredged sediment disposal site near Chaohu Gate --- 21 0.32 186 78.5 208 191 0.042 32.5 

Wangcheng dredged sediment disposal site --- 23 0.39 225 76.8 213 180 0.038 33.5 

Nie Village dredged sediment disposal site --- 21 0.27 243 80.8 219 178 0.040 37.8 

Hongdun dredged sediment disposal site --- 19 0.33 269 81.8 208 167 0.039 41.5 

Nanweigeng dredged sediment disposal site --- 20 0.35 251 82.5 224 182 0.046 35.6 

H8 
Zhegaozhen Tianbu Village dredged sediment disposal site 7.02 13.4 <0.002 21.1 23.7 39.3 50.1 0.12 --- 

Tongyangzhen Henan Village dredged sediment disposal site 7.09 7.39 <0.002 20.6 22.3 39.9 65.9 0.10 --- 

H10 

Dredged sediment disposal site #1 7.5 15.2 0.018 36.3 38.0 65.2 61.5 0.06 --- 

Dredged sediment disposal site #2 7.4 15.5 0.015 35.4 40.5 66.5 59.3 0.06 --- 

Dredged sediment disposal site #3 7.4 15.2 0.016 36.2 38.2 66.1 59.3 0.06 --- 

Dredged sediment disposal site #4 7.5 14.9 0.015 35.9 39.8 66.2 58.8 0.06 --- 

HS1 
Dredged sediment disposal site near Qingxi Middle School 6.92 9.5 0.054 29.4 24.7 54.5 --- 0.088 --- 

WWTP site 6.69 17.6 0.052 23.0 28.2 60.1 --- 0.092 --- 

WW1 WWTP site 7.22 1.73 <0.004 32 48.5 103 --- <0.006 --- 

Environmental Quality Standard for Soils (GB 15618-1995) Class 2 

< 6.5 40 0.30 250 50 200 150 0.30 40 

6.5-7.5 30 0.50 300 100 250 200 0.30 50 

≥0307 25 1.0 350 100 300 250 0.60 60 

Note: “---“ represents no measurement was taken 
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Table IV.7: Baseline Sediment Quality Monitoring Results in 2011 

Sub-project 

No. 
Monitoring Location pH 

As Hg Pb Cu Zn Cr Cd Ni Lindane DDT TP TN 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

H1 

Beilaowei Channel at upstream end of the 

dredging works 
7.22 0.394 0.0129 20.8 24.2 58.8 74.5 --- 38.4 <0.0004 <0.0004 488 520 

Beilaowei Channel at mid-section of the 

dredging works 
7.45 0.354 0.0091 24.4 28.6 68.0 --- --- 40.3 <0.0004 <0.0004 552 610 

Beilaowei Channel at downstream end of 

the dredging works 
7.15 0.250 0.0227 20.0 18.3 98.0 --- --- 24.0 <0.0004 <0.0004 634 4370 

H2 

Yaobuwei East Bank River near 

Wanghuibao Village 
7.24 14.2 0.0122 32.2 35.2 88.5 76.6 --- 32.3 <0.0004 <0.0004 884.9 1156 

Yaobuwei Shizhi Channel near Miaowang 

Village 
7.15 14.7 0.0125 28.7 34.7 87.8 74.6 --- 31.9 <0.0004 <0.0004 912.8 1247 

Shibalianwei East Bank River near flood 

drainage pumping station 
7.34 15.6 0.0132 32.5 32.6 83.5 75.2 --- 30.8 <0.0004 <0.0004 862.1 1189 

Xinglongqiaoda River near Zhangwang 

Village 
7.46 13.5 0.0114 35.3 38.3 84.2 74.8 --- 28.9 <0.0004 <0.0004 796.3 1394 

H3 
Zhennan River at Dianbu River confluence 7.79 25.8 0.235 156 85 312 210 --- 3.52 <1.5E-6 <3.0E-5 175 1150 

Xuguangshiba Stream at Xiaojia Village 7.82 19.5 0.245 134 56 214 205 --- 3.01 <1.5E-6 <3.0E-5 145 830 

H4 

Fengle River 300m downstream of the 

main gate 
7.59 35.0 0.252 137.2 55.4 250.2 212 --- 31.1 <2.2E-5 <8.9E-6 2565.8 2146 

100m downstream of Xiaonan Bridge 6.55 13.4 0.232 59.7 38.7 159.8 118 --- 36.6 <4.1E-6 <1.6E-5 1214.2 2563 

200m upstream of Tianjiuku 5.37 4.9 0.084 35.9 21.2 100.3 67 --- 26.5 <2.0E-6 <3.0E-6 1328.1 1788 

Wangyuege 5.72 7.9 0.270 58.2 48.3 187.2 99 --- 43.8 <3.8E-6 <9.8E-6 2812.0 2821 

800m upstream of Yaokou 6.39 5.7 0.111 36.3 24.8 103.9 72 --- 24.2 <2.0E-6 <2.4E-5 1289.1 1622 

500m downstream of Taiping Bridge 6.37 5.6 0.730 37.2 24.6 101.7 94 --- 28.4 <2.0E-6 <3.0E-6 1115.9 1212 

H5 

Chu River Drainage Channel at project 

site upstream boundary 
--- --- --- 52.41 42.1 77.32 35.65 --- 5.15 <0.0004 <0.0004 0.28 5.01 

Chu River Drainage Channel at project 

site midstream 
--- --- --- 51.15 47.17 93.08 21.17 --- 5.03 <0.0004 <0.0004 0.46 6.03 

Chu River Drainage Channel at project 

site downstream boundary 
--- --- --- 67.1 39.42 78.23 30.77 --- 5.41 <0.0004 <0.0004 0.31 5.03 

H6 

Tangxi River 500m upstream of river 

mouth 
--- 13.1 --- 28.3 17.5 38.2 40.8 --- 13.4 --- --- --- --- 

Tangxi River mouth entering Chao Lake --- 12.2 --- 28.7 18.8 39.8 41.3 --- 13.8 --- --- --- --- 
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Sub-project 

No. 
Monitoring Location pH 

As Hg Pb Cu Zn Cr Cd Ni Lindane DDT TP TN 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

Shiwuli River 500m upstream of river 

mouth 
--- 18.2 --- 30.5 19.3 37.5 40.2 --- 12.9 --- --- --- --- 

Shiwuli River mouth entering Chao Lake --- 17.3 --- 32.0 19.9 39.0 40.7 --- 12.5 --- --- --- --- 

H7 

Yuxi River at Chao Lake confluence 6.67 0.17 0.03 0.4 0.6 0.4 --- --- --- <0.0015 <0.003 568.3 2975.2 

Tian River and Yuxi River confluence 6.71 0.15 0.05 0.3 0.8 0.5 --- --- --- <0.0015 <0.003 418.2 2898.1 

Tian River 500m upstream 6.65 0.20 0.06 0.4 0.9 0.5 --- --- --- <0.0015 <0.003 500.2 --- 

Tian River 6.66 0.21 0.07 0.4 1.0 0.5 --- --- --- <0.0015 <0.003 635.8 --- 

H8 

Zhegao River near Tianbu Village in 

Zhegaozhen 
7.92 7.84 0.027 24.7 25.1 61.9 81.1 --- 29.1 <0.001 <0.001 350 590 

Tongyang River near Henan Village in 

Tongyangzhen 
7.52 6.66 0.043 24.9 18.2 41.7 63.3 --- 22.3 <0.001 <0.001 460 760 

H9 Huatang River mouth 7.68 9.32 0.034 27.9 27.2 60.7 79.1 --- 32.4 <0.001 <0.001 --- --- 

H10 

Huangpo Lake outflow location 7.6 --- --- 28.91 38.04 --- 42.74 <0.006 --- --- --- 220 580 

Middle of Huangpo Lake 7.5 --- --- 25.62 93.40 --- 55.49 <0.006 --- --- --- 390 620 

Xian River South Gate Bridge at 

confluence of Xian River and Dongda 

River 

7.6 --- --- 49.34 51.85 --- 45.97 <0.006 --- --- --- 1560 740 

Dongda River 7.6 --- --- 16.64 40.49 --- 52.07 <0.006 --- --- --- 960 1000 

Xian River Bridge 7.5 --- --- 32.23 27.78 --- 44.51 <0.006 --- <0.40 <0.40 3080 1840 

Confluence of Dongyuanshan Drainage 

Channel and Xian River 
7.5 --- --- 27.70 30.26 --- 54.33 <0.006 --- --- --- 1800 1490 

Dongyuanshan Drainage Channel 7.7 --- --- 24.22 35.99 --- 74.07 <0.006 --- --- --- 430 720 

Xian River confluence at Huangpo Lake 7.6 --- --- 18.36 50.95 --- 46.00 <0.006 --- --- --- 840 660 

Downstream of Xian River South Gate 

Bridge 
7.7 --- --- 42.07 60.23 --- 45.96 <0.006 --- --- --- 500 830 

Xian River upstream dredging works 

boundary 
7.6 ---  24.23 26.65 --- 40.22 <0.006 --- --- --- 550 1120 

Sujia River at Xian River confluence 7.4 --- --- 26.81 33.94 --- 39.65 <0.006 --- --- --- 510 950 

Xi Drainage Channel #1 7.5 --- --- 25.35 31.89 --- 42.16 <0.006 --- --- --- 1520 700 

Sujia River Hetong Road Bridge 7.5 --- --- 18.22 22.53 --- 50.62 <0.006 --- --- --- 460 720 

Zhongtang River Right Tributary 7.4 --- --- 26.83 31.89 --- 47.28 <0.006 --- --- --- 420 960 

Zhongtang River #1 7.6 ---  24.84 29.82 --- 39.66 <0.006 --- --- --- 600 1020 

Zhongtang River #2 7.6 --- --- 24.23 29.14 --- 35.46 <0.006 --- --- --- 440 810 
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Sub-project 

No. 
Monitoring Location pH 

As Hg Pb Cu Zn Cr Cd Ni Lindane DDT TP TN 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

Xi Drainage Channel #2 7.6 --- --- 32.27 61.60 --- 67.76 <0.006 --- --- --- 2440 1280 

Dongda River Second Ring North Road 

Bridge 
7.6 --- --- 72.94 94.49 --- 38.66 <0.006 --- --- --- 920 740 

Dongda River Left Tributary 7.5 --- --- 41.25 53.04 --- 30.35 <0.006 --- --- --- 360 890 

Dongda River Right Tributary 7.4 --- --- 10.93 16.74 --- 41.93 <0.006 --- --- --- 590 1130 

HS1 
Qingxi River at Jiajiawan 6.99 12.3 0.034 13.2 22.5 35.4 --- 0.081 --- ND ND 64.5 335 

Qingxi River at Qingxizhen 6.22 20.2 0.011 22.8 18.9 38.0 --- 0.087 --- ND ND 87.8 585 

Environmental Quality Standard for Soils (GB 

15618-1995) 
Class 2 

< 6.5 40 0.30 250 50 200 150 0.30 40 ≤0.5 ≤0.5 --- --- 

6.5-7.5 30 0.50 300 100 250 200 0.30 50 ≤0.5 ≤0.5 --- --- 

≥--07 25 1.0 350 100 300 250 0.60 60 ≤0.5 ≤0.5 --- --- 

Note: Data in      indicate exceedance of standard; “---“ indicates no measurement was taken
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C. Biological Resources, Ecology and Biodiversity 
 
117. Ecological baseline monitoring and review of relevant literature by the LDIs 
conducting the EIRs revealed the absence of rare, protected or threatened species in the 
sub-project areas. A summary of the biological resources in the sub-project areas based on 
information provided in the EIRs are presented in Table IV.8 and described below. 
 
118. Flora. Terrestrial vegetation in the sub-project areas typically consists of farmland, 
plantations, grassland and shrubbery. Farmlands are used to grow predominantly rice, wheat 
and broad bean; and to lesser extent radish, Brassica napus, potato, melon and vegetables. 
Common plantation vegetation includes willow trees, pine trees, Chinese fir, Tung-oil trees 
and fruit trees. Grassland is dominated by Imperata cylindrical, Zoysia japonica, Galium aparine, 
Xanthium sibiricum, and Artemisia lavandulaefolia, underlying the plantation and shrubbery 
areas as well as the river banks and slopes. Shrubbery vegetation is dominated by Lycium 
chinense and Broussonetia papyrifera, commonly found on river banks and slopes. 
 
119. River banks in the sub-project areas that are subject to embankment works are 
covered (up to 90% or more) with herbaceous vegetation communities. Dominant vegetation 
includes Bermuda grass and centipede grass; mixed with knotgrass (Paspalum distichum), 
crabgrass (Digitalia spp.), vetches (Vicia spp.) and goosegrass (Eleusine spp.). 
 
120. Aquatic plants in the sub-project areas include macrophytes, floating-leaved plants, 
floating plants, submerged plants, hydrophyte and phytoplankton. Major macrophytes include 
Phragmites communis (common reed) and Zizania canduciflora (Manchurian wildrice). 
Floating-leaved plants are dominated by Trapa bispinosa (water chestnut), Nelumba spp. 
(lotus) and Marsilea quadrifolia (Four Leaf Clover). Floating plants are dominated by the family 
Lemnaceae, such as duckweed (Lemna minor). Submerged plants predominantly belong to 
the families Potamogetonaceae (pond weed), Hydrocharitaceae (tape grasses), 
Haloragidaceae (water milfoil) and Ceratophyllaceae (hornworts). Hydrophytes, those 
inhabiting the water edges, are mainly members of the families Poaceae (the grass family), 
Cyperaceae (sedges), Polygonaceae (knotweed family). Phytoplankton is dominated by 
blue-green algae, green algae (Chlorophyta) and diatoms. 
 
121. Fauna. There is no natural habitat of forest, woodland and grassland of significant 
size within the construction footprint of the sub-project areas to support a high diversity of 
terrestrial wildlife. Mammals found in the sub-project areas were dominated by hamster, 
house mice (Mus musculus), field mice (Apodemus agrarius ningpoensis) and weasel (Mustela 
sibirica).  
 
122. Zooplankton is dominated by protozoa, rotifers, Cladorcera (a sub-order of 
Crustacea) such as Daphnia (water flea), and copepods. Benthic organisms are dominated by 
polychaetes, oligochaetes, small bivalves, clams, snails and chironomid larvae. Fish include 
pollution-tolerant species of carps, minnows, and loaches; dominating over other species 
such as scad, catfish, eel, rice fish and snakehead. Amphibians are mostly toads and frogs. 
 
123. From information and descriptions provided by the LDI, the sub-project areas appear 
to have low diversity and abundance of flora and fauna due to lack of sizable natural habitats. 
These areas have already been impacted by human activities and pollution. 
 
124. Bird survey. Chen el al (2010) recorded 103 species of birds in the shore habitats of 
Chao Lake from surveys taken in February and July in 2008, and from November 2008 to July 
2009.

12
 Their data are summarized in Table IV.9. Among the 103 species recorded, 3 were 

national Grade II protected species.  The Black-eared Kite is a resident species of palaearctic 
origin found in thickets of trees and shrubs. The Hen Harrier is a winter migrant also of palaearctic 
origin that was observed at lake shoal habitat.  The Lesser Coucal is a summer migrant of 

                                                             
12

 Chen J. L., Zhou L. Z., Xu R. X., Han D. M., Liu B., Cao L. L., Wang X. and Xue W. W. 2010.  A preliminary 
study on bird diversity in shore habitats of Chao Lake.  In: Chinese Journal of Zoology, 2010, 45(3): 139-147. 
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oriental origin found in thickets of trees and shrubs.  Among the 103 species recorded, 33 were 
on the Anhui provincial protection list.  Most are winter or summer migrants.   
 
125. Information provided in the EIRs did not reveal the presence of these bird species in the 
sub-project areas. The five dominant species included the Common Moorhen that were mostly 
found in ponds near the lake; the Black-headed Gull which was the main bird species on the lake 
surface in winter; the Spotted Dove, the Light-vented Bulbul and the White-cheeked Starling.  
The last three dominated the terrestrial habitat in the lake shore area. Analysis of seasonal types 
show that 37 species were summer migrants, 33 species were residents, 27 species were winter 
migrants and 9 species were passing migrant.  A few species showed multiple seasonal types.  
Breeding birds (residents and summer migrants) were represented by 69 species, which 
constituted 67% of the bird species recorded. Approximately half (52 species) were palaearctic 
species, 30 were oriental species and the remaining 21 species were cosmopolitan. 
 
126. Of the 6 habitat types surveyed, the thicket of trees and shrub habitat showed the 
highest biodiversity with 64 species recorded. This was likely due to less human disturbance and 
food abundance. The lake surface (within 500m from the lake shore) and the lake shoal habitats 
showed the lowest biodiversity, possibly due to small tidal flats and sandy shoals with scarce food 
sources, combined with human disturbance and development activities. 
 
127. Chen et al. (2010) concluded that the biodiversity of birds in Chao Lake was low 
compared to shore habitats along other lakes of similar latitude.  They further postulated that the 
low biodiversity, especially the low number of water bird species, was closely related to the lack 
and poor quality of wetlands along the Chao Lake shore. 
 



47 
 

Table IV.8: Summary of Biological Resources in the Sub-project Areas 

Sub- 

project 

No. 

Data Sources Biological Resources Recorded 

H1 Ecological baseline survey data collected 

in the following projects: 

 Environmental impact report for phase 2 

of dredging and treatment of 

contaminated sediment in Chao Lake 

(2006) 

 Integrated environmental improvement 

project in the commencement region of 

the Binhu New District of Hefei City 

(2008) 

 Dianpu River navigation channel 

upgrade project 

 Terrestrial habitats Consisted of farmland (scattered along both banks of the river, mainly wheat and broadbean 

with some radish and Brassica napus), plantation (dominated by Populus simonii), grass/abandoned land (mainly 

distributed along river banks and slopes, dominated by Imperata cylindrical, Zoysia japonica, Galium aparine, 

Xanthium sibiricum and Artemisia lavandulaefolia), and shrubbery (mainly distributed along river banks and slopes, 

dominated by Lycium chinense and Broussonetia papyrifera). 

 Terrestrial plants: 53 species belonging to 24 families dominated by Asteraceae (15 species), followed by Poaceae, 

Labiatac, Leguminosae,  Apiaceae, Polygonarubiaceae, ceae, Liliaceae, Plantaginacea, Cruciferae, 

Scrophulariaceae, Amaranthaceae, Moraceae, Salicaceae, Caryophyliaceae, Euphorbiaceae, Malvaceae, 

Solanaceae, Verbenaceae Geraniaceae, Rubiaceae, Equisetaceae and Ulmaceae. 

 Aquatic plants: 28 species of vascular plants belonging to 22 families and 22 genera, dominated by Phragmites 

commujis, Zizania caduciflora, Trapa bispinsoa, Marsilea quadrifolia, Lemna minor, Potamongeton, Certaophyllum, 

Polygonum, Spirodeia, Typha, Alternanthera, Vallisnera, Oryza. Wetland herbaceous plants were dominated by 

Zoysia, Eleusine, Equisetum, Xanthiuim and Imperata. 

 Phytoplankton: 21 species belonging to 7 phyla dominated by Bacillariophyta (diatoms). Dominant species included 

Cryptomonas erosa, C. ovate, Navicula sp., Colacium vesiculosum, Synedra sp., Phacus orbicularis, Fragilaria sp., 

Chronomonas caudata, Cyclotella sp., Ankistrodesmus sp. and Uroglena volvox. However, Cyanophyta (blue-green 

algae) dominated in terms of numerical abundance with 15 million individuals per m
3
 and biomass with 44.95 g per 

m
3
. 

 Zooplankton: 12 species consisting of rotifers (dominant), protozoa and copepods. Dominant species included 

Branchionus urceus, B. calyciflorus and Polyarthra euryptera. Zooplankton numerical abundance was 257,000 

individuals per m
3
, with biomass of 0.1276 g per m

3
. 

 Benthic fauna: 31 species consisted of gastropods, Lamellibranchia, annelids, crustaceans and insects. Dominant 

species included Branchiura sowerbyi, Bellamya purificata, and Anodonta woodiana. The freshwater mussel Unio 

douglasiae was also found mainly in shallow water with herbaceous vegetation. Average abundance was 39 

individuals per m
2
 dominated by B. purificata. Average biomass was 16.1 g per m

2
 with mollusks making up 92% of 

the average biomass. 

 Fish: 45 species dominated by cyprinids (carps and loaches, 26 species). Others included Siluriformes (catfish), 

Perciformes (e.g. bass and perch), Clupeiformes (herring), Salmoniformes and eels. Carps and catfish are of 

economic value. 

 Amphibians and Reptiles: 7 species of amphibians and 9 species of reptiles that are common and with wide 

distribution 

 Birds: Literature has historically recorded 82 species of birds in the area and vicinity. Site survey has recorded 31 

species dominated by Passeriformes (perching birds), followed by Charadriiformes, Coraciiformes, Columbiformes, 
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Sub- 

project 

No. 

Data Sources Biological Resources Recorded 

Falconiformes, Galliformes and Ciconiiformes. Of these 31 species, approximately 13 to 20 species dominated by 

sparrows, grey starlings and magpies were mainly distributed at villages, farmland, plantation and marshy areas; 

while 5 to 7 species dominated by Gruiformes were mainly found at rivers and ponds. Based on historical record and 

site surveys, 22 species of water birds have been recorded visiting wetland areas in the vicinity, dominated by 

Charadriiformes, Anseriformes and Ciconiiformes. 

 

There was no rare, protected or endangered wildlife species in the sub-project area based on literature and survey 

information provided by the domestic EIR. 

 

H2  Ecological baseline survey in the 

sub-project area 

 Ecological baseline survey data from 

Sub-project H6 

 Ecosystems in the sub-project area consisted of farmland (with agricultural products such as rice, Brassica 

campestris, radish.etc), road side (with planted as well as wild herbaceous vegetation) and aquatic (with freshwater 

flora and fauna) ecosystems. 

 Phytoplankton: 45 species belonging to Cyanophyta (blue-green algae), Chlorophyta (green algae) and 

Bacillariophyta (diatom). Dominant species included Microcystis aeruginosa, Oscillatoria, Melosira and Closterium. 

 Zooplankton: 46 species consisting of protozoa, rotifers and Cladocera. Dominant species included protozoa 

Tintinopsis and Difflugia, rotifer Keratella, cladoceran Eosmina, and copepods Sinocalanus and Limnoithona. 

 Benthic fauna: 13 species: Branchiura sowerbyi, Limnodrilus hoffmeisteri, Tubifex sinicus, Branchiodrilus hortensis, 

Bellama sp., Stenothyra glabra, Semisulcospira cancellata, Limnoperna lacustris, Coricula sp., Anodonta sp., Unio 

douglasiae, Gammarus sp., Cmronomus sp., Palaemon modestus, Macrobrachium nipponense. 

 Fish: 35 species dominated by demersal species tolerant to polluting environment such as Cyprinus carpio, 

Carassius auratus auratus, Aristichthys nobilis and Hypophthalmichthys molitrix. Other species included Coilia 

ectenes, Neosalanx tailhuensis, Protosalanx hyalocranius, Toxabramis winhonis, Hemiculter leucisculus, H. bleekeri 

bleekeri, Culter erythropterus, Erythroculter ilishaeformis, E. mingolicus, E. dabryi, Rhodeus sinensis, R. ocellatus, 

R. lighti, Pseudorashora parva, Sarcocheilichthys nigripinnis nigripinnis, Squalidus wolterstorffi, Abbotinna rivularis, 

Hemibarbus maculatus, Saurogobio dabryi, Misgurnus anguillicaudatus, Parasilurus asotus, Pelteobagrus 

fulvidraco, Orizias latipes, Hemiramphus kurumeus, Monopterus albus, Odontobutis obscura, Hyseleotris, 

Ctenogobius qiurinus, Macropodus chinensis, Channa argus, Mastacembelus aculeatus. 

 Aquatic and wetland plants: 40 species but with low biodiversity due to domination (50% areal coverage) by a few 

species such as Typha, Zizania latifolia,Miscanthus and Polygonum lapathifolium. 

 Terrestrial woody plants: 41 species: Cedrus deodara, Pinus thumbergii, Taxodium ascendens, Metasequoia 

glyptostroboides, Platycladus orientalis, Sabina chinensis, Pterocarya stenoptera, Populus simonii, P. Canadensis, 

Salix matsudana, S. babylonica, Ulmus pumila, U. parvofolia, Celtis tetrandra, Cudrania tricuspidata, Morus alba, 

Broussonetia papyrifera, Magnolia grandiflora, Photinia serrulata, Amygdalus persica, Prunus ceraiifera f. 

atropurpurea, Caesalpinia decapetala, Cercis chinensis, Sophora japonica, Robinia pseudoacacia, Bischofia 
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Sub- 

project 

No. 

Data Sources Biological Resources Recorded 

polycarpa, Sapium sebiferum, Ailanthus altissima, Toona sinensis, Melia azedarach, Acer mono, Ilex cornuta, 

Euonymus japonicas, E. bungeanus, Zizyphus jujube, Hibiscus syriacus, Diospyros kaki, Osmanthus fragrans, 

Ligustrum lucidum, L. quihoui, Paulownia tomentosa. 

 Amphibians: Bufo raddei and Rana limncharis. 

 Birds: Literature has recorded 43 species of birds in the sub-project area and vicinity dominated by passerines. 

Survey undertaken during the EIA study recorded 31 species with passerines more than 50% of the species 

recorded. Others were Charadriiformes, Coraciiformes, Columbiformes, Falconiformes, Galliformes, Ciconiiformes. 

 Terrestrial mammals: 10 species dominated by Cricetulus barabensis, Mus musculus and Apodemus agrarius 

ningpoensis distributed near villages and open fields. Other species included Erinaceus europaeus dealbataus, 

Crocidula suaveolens shantungensis, Pipistrellus abramus, Mustela sibirica, Lepus capensis swinhoei, Rattus 

flavipectus flavipectus, Rattus norvegicus soccer. 

 

There was no rare, protected or endangered wildlife species in the sub-project area based on literature and survey 

information provided by the domestic EIR. 

 

H4 Ecological information on WWTP site and 

catchment based on literature and site visit 

 Terrestrial habitats: Predominantly farmland growing rice and wheat, followed by cotton, potato, melons and 

vegetables. Natural forests no longer exist and woodlands in the area are mostly planted, consisting of (i) coniferous 

plantations with pine, willow, cedar and fir trees; (ii) secondary shrubbery in limestone hilly areas with oak, rosewood, 

jujube, Pistacia chinensis and Lithocarpus; (iii) farmland shelterbelts along dikes, ditches and roads with maple, 

mulberry, willow, redwood and Robinia pseudoacacia. 

 Terrestrial fauna: 371 species have been recorded in literature, among these were 8 species of reptiles, 2 species 

of mammals, 107 species of birds and 6 species of amphibians, dominated by rodents and commonly observed bird 

species. 

 Phytoplankton: dominated by blue-green algae, Cryptomonas sp., green algae, euglenoids and diatoms 

 Zooplankton: dominated by protozoa and rotifers 

 Fish: dominated by carps. 

 

There was no rare, protected or endangered wildlife species in the sub-project area based on literature and survey 

information provided by the domestic EIR. 

 

H5 Ecological data from: 

 Group Planning for Northern Hefei 

2007-2020. 

 Aquatic plants: Emergent plants were dominated by Phragmites communis and Zizania caduciflora. Floating leave 

plants were mainly in the Lemnaceae and Trapaceae families, including Marsilea quadrifolia and Trapa bisponosa. 

Floating plants were dominated by Lemna minor. Submerged plants were from the families of Potamogetonaceae, 

Hydrocharitaceae, Haloragidaceae and Ceratophllaceae. 
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 Wetland plants: Mainly distributed in wetland and river banks. Dominated by the Gramineae, Cyperaceae and 

Plygonaceae families and a few ferns. 

 Terrestrial plants: 53 species belonging to 24 families dominated by Asteraceae (15 species), followed by Poaceae, 

Labiatac, Leguminosae, , Apiaceae, Polygonarubiaceae, ceae, Liliaceae, Plantaginacea, Cruciferae, 

Scrophulariaceae, Amaranthaceae, Moraceae, Salicaceae, Caryophyliaceae, Euphorbiaceae, Malvaceae, 

Solanaceae, Verbenaceae Geraniaceae, Rubiaceae, Equisetaceae and Ulmaceae. Terrestrial habitats consisted 

of farmland (scattered along both banks of the river, mainly wheat and broadbean with some radish and Brassica 

napus), plantation (dominated by Populus simonii), grass/abandoned land (mainly distributed along river banks and 

slopes, dominated by Imperata cylindrical, Zoysia japonica, Galium aparine, Xanthium sibiricum and Artemisia 

lavandulaefolia), and shrubbery (mainly distributed along river banks and slopes, dominated by Lycium chinense and 

Broussonetia papyrifera). 

 Phytoplankton: 21 species belonging to 7 phyla dominated by Bacillariophyta (diatoms). Dominant species included 

Cryptomonas erosa, C. ovate, Navicula sp., Colacium vesiculosum, Synedra sp., Phacus orbicularis, Fragilaria sp., 

Chronomonas caudata, Cyclotella sp., Ankistrodesmus sp. and Uroglena volvox. However, Cyanophyta (blue-green 

algae) dominated in terms of numerical abundance with 15 million individuals per m
3
 and biomass with 44.95 g per 

m
3
. 

 Zooplankton: 12 species consisting of rotifers (dominant), protozoa and copepods. Dominant species included 

Branchionus urceus, B. calyciflorus and Polyarthra euryptera. Zooplankton numerical abundance was 257,000 

individuals per m
3
, with biomass of 0.1276 g per m

3
. 

 Benthic fauna: 31 species consisted of gastropods, Lamellibranchia, annelids, crustaceans and insects. Dominant 

species included Branchiura sowerbyi, Bellamya purificata, and Anodonta woodiana. The freshwater mussel Unio 

douglasiae was also found mainly in shallow water with herbaceous vegetation. Average abundance was 39 

individuals per m
2
 dominated by B. purificata. Average biomass was 16.1 g per m

2
 with mollusks making up 92% of 

the average biomass. 

 Fish: 45 species dominated by cyprinids (carps and loaches, 26 species). Others included Siluriformes (catfish), 

Perciformes (e.g. bass and perch), Clupeiformes (herring), Salmoniformes and eels. Carps and catfish are of 

economic value. 

 Amphibians and Reptiles: 7 species of amphibians and 9 species of reptiles that are common and with wide 

distribution 

 Birds: Literature has historically recorded 82 species of birds in the area and vicinity. Site survey has recorded 31 

species dominated by Passeriformes (perching birds), followed by Charadriiformes, Coraciiformes, Columbiformes, 

Falconiformes, Galliformes and Ciconiiformes. Of these 31 species, approximately 13 to 20 species dominated by 

sparrows, grey starlings and magpies were mainly distributed at villages, farmland, plantation and marshy areas; 

while 5 to 7 species dominated by Gruiformes were mainly found at rivers and ponds. Based on historical record and 
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site surveys, 22 species of water birds have been recorded visiting wetland areas in the vicinity, dominated by 

Charadriiformes, Anseriformes and Ciconiiformes. 

 

There was no rare, protected or endangered wildlife species in the sub-project area based on literature and survey 

information provided by the domestic EIR. 

 

H6 Based on literature review  Ecological setting of Chao Lake: Chao Lake was rich in wetland resources historically with high biodiversity of 

aquatic plants and animals. In the early years after the establishment of the PRC, Chao Lake wetland totaled nearly 

200,000 mu. However, due to extensive reclamation in the 1950‘s and 1960‘s, more than 100,000 mu of wetland 

were lost. After the Chao Lake gate was built, higher and more stable water levels were maintained for storage of 

irrigation water in the spring. This resulted in flooding the shoreline wetlands and destroyed the conditions conducive 

to the growth and propagation of emergent aquatic plants. Furthermore, water quality in Chao Lake continued to 

deteriorate. These factors caused obvious changes to the composition and community structure of aquatic plants 

and animals, resulting in a sharp decline in biodiversity, disappearance of emergent aquatic plants and considerably 

fewer floating and submerged aquatic plant species. Due to cumulative impacts from the high nutrient background in 

Chao Lake and human activities in the basin, Chao Lake has maintained a highly eutrophic state. Blue-green algal 

blooms have suppressed the survival of other aquatic organisms, resulting in a decline in biodiversity. The number of 

fish, shrimp and water bird species has declined by more than 1/3 from the original 49, 8 and 44 species 

respectively. Shoreline wetland areas have disappeared, together with substantial loss of large emergent, floating 

and submerged aquatic plants. Zizania community alone has declined by more than 80%. Comparatively Chao Lake 

still has rich planktonic flora and fauna. This would form a strong food chain to support organisms in higher trophic 

levels should water quality in Chao Lake improve. 

 Phytoplankton: According to monitoring data from 2004-2005, Chao Lake had 119 species of phytoplankton, 

consisting of 19 species of blue-green algae, 41 species of diatoms, 40 species of green algae, 2 species of 

euglenophyte, 5 species of chrysophytes, 6 species of xanthophytes, 2 species of pyrrophytes and 4 species of 

crytophytes. Dominant species included the blue-green algae Microcystis aeruginosa and Nostoc sp.; the diatoms 

Melosira islarica and the green algae Closterium lanceolatum. Phytoplankton abundance showed seasonal 

fluctuations, with highest abundance in July and August reaching 380 x 108 individuals per m3; and lowest 

abundance in January and February with approximately 8.0 x 108 individuals per m3. Blue-green algae dominated 

the phytoplankton abundance (over 70%) in the summer. Correspondingly, chlorophyll a levels were high in the 

summer (about 18.00 mg/m3) and low in the winter (about 6.00 mg/m3). 

 Zooplankton: According to monitoring data from 2004-2005, Chao Lake had 46 species of zooplankton, dominated 

by protozoa (6 species), rotifers (22 species) and Cladocera (8 species). Protozoa were dominated by Tintinnopsis 

and Difflugia. Rotifers were dominated by Keratella quadrala. Cladocera were dominated by Eosmina coregoni. 
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Copepods were dominated by Sinocalanus and Limnoithona. Zooplankton abundance usually peaked in the summer 

and fall, following spring algae growth when food was plentiful. 

 

There was no rare, protected or endangered wildlife species in the sub-project area based on literature and survey 

information provided by the domestic EIR. 

 

H7 Based on literature review  Ecological setting: Dominated by aquatic ecosystems and farmland. No virgin forest and nature reserve, paucity of 

wildlife. Road side and river banks dominated by herbaceous plants.  

 Terrestrial vegetation: Dominated by crops grown for food, economic gain, livestock feed, horticulture and 

vegetables. 

 Phytoplankton: Consisted of Cyanophyta, Cryptophyta, Chlorophyta, Euglenophyta and Bacillariophyta 

 Zooplankton: Consisted of protozoa, rotifers 

 Fish: mainly carps 

 

There was no rare, protected or endangered wildlife species in the sub-project area based on literature and survey 

information provided by the domestic EIR. 

 

H8 Based on literature review and site visit  Ecological setting: (i) Farmland scattered along both sides of the rivers growing food crops and vegetables; (ii) 

villages scattered within the sub-project area; (iii) road-side habitat dominated by planted vegetation and wild 

herbaceous plants; (iv) aquatic ecosystem with freshwater flora and fauna 

 Aquatic plants: dominated by Phragmites communis, Alternanthera philoxeroides, Hydrocharis dubia, Trapa 

bisponosa, Ceratophyllum demersum and Potamogeton. 

 Phytoplankton: Dominated by green and blue-green algae. Common species included Pediastrum sp., Microcystis 

aeruginosa, Anabaena flos-aquae, Melosira sp. and Navicula sp. 

 Zooplankton: Dominated by protozoa, rotifers and copepods. Common species included Hexamitus crassus, 

Cochliopodium minutum, Difflugia corona, Lecane niothis, Trichocerca bicrislata, Keratella quadrata, Diaphanosoma 

brachyurum, Bosmina fatalis, B. longirostris and Limnoithona sinensis. 

 Terrestrial fauna: Relatively poor faunal diversity due to the lack of diverse vegetation and habitats. Most are 

animals commonly found in fields such as pheasants and hares. Birds are mostly Passeriformes such as magpies, 

tits and sparrows. 

 

There was no rare, protected or endangered wildlife species in the sub-project area based on literature and survey 

information provided by the domestic EIR. 
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H9 Based on literature review and site visit  Ecological setting: Characterized by farmland, village and aquatic ecosystems 

 Aquatic plants: Dominated by Gramineae and Asteraceae at the Huatang River mouth entering Chao Lake. 

Common aquatic plants included water hyacinth and Phragmites communis. 

 Phytoplankton: Dominated by blue-green algae in terms of species composition 

 Zooplankton: Dominated by protozoa, rotifers and Cladocera. Common species included Hexamitus crassus, 

Cochliopodium minutum, Difflugia corona, Lecane niothis, Trichocerca bicrislata, Keratella quadrata, Diaphanosoma 

brachyurum, Bosmina fatalis, B. longirostris and Limnoithona sinensis. 

 Terrestrial fauna: Relatively poor faunal diversity due to the lack of diverse vegetation and habitats. Most are 

animals commonly found in fields such as pheasants and hares. Birds are mostly Passeriformes such as magpies, 

tits and sparrows. 

 

There was no rare, protected or endangered wildlife species in the sub-project area based on literature and survey 

information provided by the domestic EIR. 

 

H10 Based on literature review and site visit  Ecological setting: Characterized by farmland, plantations, and inland shoals and ponds. (i) Farmland is used for 

growing crops, mainly, rice, corn, potato and wheat. (ii) Plantations mainly consisted of fruit trees and tung oil trees 

as well as those commonly found in villages such as chinaberry, elm, peach, apricot, date, camphor, cedar, mao 

bamboo, black bamboo, Chinese tallow, liquidambar, Platycarya strobilacea). (iii) Inland shoals and ponds consisted 

of aquatic plants such as reeds, lotus roots, Scirpus yagara and algae. 

 Phytoplankton: Dominated by blue-green algae and diatoms 

 Zooplankton: Dominated by protozoa and rotifers, with Cladocera and copepods less abundant 

 Benthic fauna: Dominated by clams, snails and chironomid larvae in the rivers and ditches 

 Aquatic fauna and fish: crabs, shrimps, carps 

 Amphibians and reptiles: Bufo gargarizans, Fejervarya limnocharis, Rana nigromaculata Eumeces elegans, 

Takydromus wolteri 

 Birds: Woodpeckers, magpies, crows, pheasants, starlings, and herons and waders such as the Pond Heron and 

Little Egret. 

 

There was no rare, protected or endangered wildlife species in the sub-project area based on literature and survey 

information provided by the domestic EIR. 

 

L1 Based on literature review and site visit  Ecological setting: Farmland and urban environ for the WWTP site and wastewater pipeline routes. Wasteland for 

the pumping station site. 
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There was no rare, protected or endangered wildlife species in the sub-project area based on literature and survey 

information provided by the domestic EIR. 

 

HS1 Based on literature review and site visit  Ecological setting: Characterized by farmland, ponds and villages. No large area of forest and meadow with natural 

vegetation. Common terrestrial animals included weasels. Birds were mainly Azure-winged Magpie and sparrows. 

 Levee vegetation community: Dominated by herbaceous plants Medicago lupulina and Aster subulatus 

 Wasteland vegetation community: Dominated by Artemisia annua, Xanthium sibiricum, Setaria viridis, 

Achyranthes bidentata and Roegneria kamoji 

 Village vegetation community: Dominated by maple, mulberry and willow trees 

 Aquatic plants: Dominated by Zizania caduciflora, lotus, Polygonum lapathifolium, Alternanthera philoxeroides, 

Typha orientalis, and Spirodela polyrhiza 

 Phytoplankton: Major green algae species included Chlorella vulgaris, C. ellipsoidea and Ankistrodesmus spiralis. 

Major blue-green algae included Gloeocapsa punctate, Merismopedia, Anabaena fios-aquae and Chroococeus 

minor. Major diatoms included Melosira granulate and Synedra acus. 

 Zooplankton: Dominated by Chydorus ovalis, Limnoithona sinensis, Bosmina coregoni and Ceriodaphnia cornuta. 

 Benthic fauna: dominated by the fresh water snail Bellamya. 

 Fish and shellfish: Carps and shrimps were most common  

 

There was no rare, protected or endangered wildlife species in the sub-project area based on literature and survey 

information provided by the domestic EIR. 

 

WW1 Based on literature review and site visit  Ecological setting: Dominated by farmland, plantations and villages. Crops such as rice, wheat, canola, cotton and 

vegetables were found growing on farmland. Nearby villages had small woodlands dominated by shrubs and poplar 

and willow trees. 

 Amphibians: Mainly toads, Hyla arbore immaculate and Rana nigromaculatta. 

 Birds: Dominated by passerines. Common ones included Great Tit, Skylark, Chinese Hwamei, Siskin, Wild Goose, 

Azure-winged Magpie, Oriental Turtle Dove, and Little Egret. 

 Mammals: Mainly rodents and hedgehogs 

 

There was no rare, protected or endangered wildlife species in the sub-project area based on literature and survey 

information provided by the domestic EIR. 
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Table IV.9: Bird Species recorded in the Shore Habitats of Chao Lake (source: Chen et al., 2010) 

Scientific Name Common Name Dominance 
Seasonal Type Fauna Type Habitat Type 

Protection 

Status 

R W S P Os Ps Cs A B C D E F AH II 

Podicipediformes                  

 Podicipedidae                  

 1 Tachybaptus ruficollis Little Grebe ++++ √      √ √  √      

Pelecaniformes                  

 Phalacrocoracidae                  

 2 Phalacrocorax carbo Great Cormorant +  √    √  √      √  

Ciconiformes                  

 Ardeidae                  

 3 Ardea cinerea Grey Heron ++++ √      √  √ √    √  

 4 Butorides striatus Striated Heron +   √    √   √    √  

 5 Ardeola bacchus Chinese Pond Heron +++   √  √    √ √    √  

 6 Bubulcus ibis Cattle Egret ++   √  √     √ √ √  √  

 7 Egretta alba Great Egret ++++  √     √  √ √ √   √  

 8 Egretta garzetta Little Egret ++++   √  √    √ √ √ √  √  

 9 Egretta intermedia Intermediate Egret +   √  √     √ √     

 10 
Nycticorax nycticorax Black-crowned Night 

Heron 
++++ √      √  √ √      

 11 Ixobrychus sinensis Yellow Bittern +   √  √     √  √    

 12 Ixobrychus cinnamomeus Cinnamon Bittern +   √  √      √ √    

Anseriformes                  

 Anatidae                  

 13 Anser cygnoides Swan Goose ++++  √    √  √      √  

 14 Tadorna ferruginea Ruddy Shelduck +  √    √  √ √     √  

 15 Anas crecca Common Teal +++  √    √  √  √    √  

 16 Anas falcata Falcated Duck ++  √    √  √        

 17 Anas platyrhynchos Mallard ++  √    √  √  √    √  

 18 Anas poecilorhyncha Spotbill +++ √ √     √ √  √      

Falconiformes                  

 Accipitridae                  

 19 Milvus lineatus Black-eared Kite + √     √     √    √ 

 20 Circus cyaneus Hen Harrier +  √    √   √      √ 
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Scientific Name Common Name Dominance 
Seasonal Type Fauna Type Habitat Type 

Protection 

Status 

R W S P Os Ps Cs A B C D E F AH II 

Galliformes                  

 Phasianidae                  

 21 Phasianus colchicus Chinese Pheasant +++ √     √     √ √  √  

Gruiformes                  

 Rallidae                  

 22 Amaurornis akool Brown Crake +   √  √     √      

 23 
Amaurornis phoenicurus White-breasted 

Waterhen 
+   √    √   √  √    

 24 Gallinula chloropus Common Moorhen +++++ √  √  √    √ √      

 25 Fulica atra Eurasian Coot +++  √    √   √       

Charadriiformes                  

 Charadriidae                  

 26 Vanellus cinereus Grey-headed Lapwing +   √   √     √   √  

 27 Vanellus vanellus Northern Lapwing +++  √    √    √    √  

 28 Charadrius dubius Little Ringed Plover ++   √   √   √ √      

 Scolopacidae                  

 29 Tringa erythropus Spotted Redshank ++  √    √   √ √      

 30 Tringa totanus Common Redshank ++++    √   √  √ √      

 31 Tringa nebularia Common Greenshank ++  √     √  √ √      

 32 Tringa ochropus Green Sandpiper +++  √    √   √ √      

 33 Gallinago gallinago Common Snipe ++  √    √    √ √ √    

Lariformes                  

 Laridae                  

 34 Larus argentatus Herring Gull ++  √     √   √    √  

 35 Larus ridibundus Black-headed Gull +++++  √    √  √        

 36 Chlidonias hybridus Whiskered Tern +++   √    √ √  √      

Columbiformes                  

 Columbidae                  

 37 Streptopelia orientalis Oriental Turtle Dove ++ √      √    √ √ √ √  

 38 Streptopelia chinensis Spotted Dove +++++ √    √     √ √ √ √ √  

 39 Streptopelia tranquebarica Red Collared-Dove ++   √  √       √  √  

Cuculiformes                  
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Scientific Name Common Name Dominance 
Seasonal Type Fauna Type Habitat Type 

Protection 

Status 

R W S P Os Ps Cs A B C D E F AH II 

 Cuculidae                  

 40 Cuculus micropterus Indian Cuckoo +   √    √     √  √  

 41 Cuculus canorus Common Cuckoo ++   √    √     √  √  

 42 Centropus bengalensis Lesser Coucal +   √  √       √   √ 

Coraciiformes                  

 Alcedinidae                  

 43 Ceryle rudis Pied Kingfisher ++ √    √    √ √      

 44 Alcedo atthis Common Kingfisher + √      √  √ √    √  

 45 Halcyon pileata Black-capped Kingfisher +   √  √     √    √  

Upupiformes                  

 Upupidae                  

 46 Upupa epops Eurasian Hoopoe ++ √      √    √ √ √ √  

Piciformes                  

 Picidae                  

 47 
Dendrocopos major Great Spotted 

Woodpecker 
+ √      √     √  √  

Passeriformes                  

 Alaudidae                  

 48 Alauda arvensis Skylark +++  √    √     √ √    

 49 Alauda gulgula Oriental Skylark +++   √  √      √ √    

 Hirundinidae                  

 50 Hirundo rustica Barn Swallow ++++   √   √     √ √ √ √  

 51 Hirundo daurica Red-rumped Swallow +++   √    √    √ √ √ √  

 Motacillidae                  

 52 Motacilla cinerea Grey Wagtail ++   √   √     √ √    

 53 Motacilla alba White Wagtail + √     √     √ √    

 54 Motacilla lugens Black-backed Wagtail ++++    √  √   √ √ √ √ √   

 55 Anthus rufulus Paddyfield Pipit +   √   √     √     

 56 Anthus hodgsoni Olive-backed Pipit +    √  √      √    

 Pycnonotidae                  

 57 Spizixos semitorques Collared Finchbill +   √  √       √    

 58 Pycnonotus sinensis Light-vented Bulbul ++++ √    √     √ √ √ √   
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Scientific Name Common Name Dominance 
Seasonal Type Fauna Type Habitat Type 

Protection 

Status 

R W S P Os Ps Cs A B C D E F AH II 

 Laniidae                  

 59 Lanius tigrinus Tiger Shrike +   √   √       √ √  

 60 Lanius bucephalus Bull-headed Shrike +   √   √      √  √  

 61 Lanius cristatus Brown Shrike ++   √   √      √ √ √  

 62 Lanius schach Long-tailed Shrike ++++ √    √     √ √ √ √ √  

 Oriolidae                  

 63 Oriolus chinensis Black-naped Oriole +   √  √        √ √  

 Dicruridae                  

 64 Dicrurus macrocercus Black Drongo +++   √  √      √ √ √ √  

 Sturnidae                  

 65 Sturnus sericeus Red-billed Starling ++++   √  √      √ √ √   

 66 Sturnus cineraceus White-cheeked Starling +++++ √ √    √   √ √ √ √ √   

 67 Sturnus nigricollis Black-collared Starling +++   √  √      √ √    

 68 Acridotheres cristatellus Crested Myna ++++ √    √     √ √ √ √   

 Corvidae                  

 69 Urocissa erythrorhyncha Red-billed Blue Magpie + √    √       √  √  

 70 Cyanopica cyana Azure-winged Magpie ++++ √     √    √ √ √    

 71 Pica pica Eurasian Magpie ++++ √     √    √ √ √ √   

 72 Corvus macrorhynchos Large-billed Crow + √     √      √    

 Turdidae                  

 73 Luscinia cyane Siberian Blue Robin +    √  √      √    

 74 Tarsiger cyanurus Red-flanked Bluetail +  √    √      √    

 75 Copsychus saularis Oriental Magpie Robin + √    √       √    

 76 Phoenicurus auroreus Daurian Redstart ++    √  √     √ √    

 77 Saxicola torquata African Stonechat +   √   √      √    

 78 Saxicola ferrea Gray Bushchat ++   √  √      √ √    

 79 Turdus merula Eurasian Blackbird +++ √      √    √ √ √   

 80 Turdus naumanni Naumann's Thrush ++++  √     √    √ √ √   

 Timaliidae                  

 81 Garrulax perspicillatus Masked Laughingthrush ++ √    √       √ √   

 Paradoxornithidae                  

 82 Paradoxornis webbianus Vinous-throated Parrotbill +++ √    √     √  √    
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Scientific Name Common Name Dominance 
Seasonal Type Fauna Type Habitat Type 

Protection 

Status 

R W S P Os Ps Cs A B C D E F AH II 

 Sylviidae                  

 83 Cettia diphone Japanese Bush Warbler ++   √   √      √ √   

 84 Acrocephalus orientalis Oriental Reed-warbler +   √   √    √      

 85 Phylloscopus proregulus Pallas's Warbler +    √  √      √    

 86 Phylloscopus borealis Arctic Warbler +    √  √      √    

 87 Phylloscopus reguloides Blyth's Leaf-warbler ++   √   √      √    

 Cisticolidae                  

 88 Cisticola juncidis Streaked Fantail Warbler ++   √  √      √ √    

 89 Prinia inornata Plain Prinia + √    √      √     

 Paridae                  

 90 Parus major Great Tit ++++ √      √     √ √   

 91 Parus palustris Marsh Tit + √     √    √      

 Aegithalidae                  

 92 Aegithalos caudatus Long-tailed Tit ++ √     √      √ √   

 93 Aegithalos concinnus Black-throated Tit + √    √       √    

 Fringillidae                  

 94 Fringilla montifringilla Brambling ++    √  √      √    

 95 Carduelis sinica Oriental Greenfinch ++ √     √      √    

 96 Eophona personata Japanese Grosbeak +++    √  √      √ √   

 97 Eophona migratoria Chinese Grosbeak +++  √    √      √ √   

 98 
Coccothraustes 

coccothraustes 

Hawfinch 
+  √    √       √   

 Emberizidae                  

 99 Emberiza elegans Yellow-throated Bunting ++  √    √      √ √   

 100 Emberiza spodocephala Black-faced Bunting +++  √    √      √ √   

 101 Emberiza cioides Meadow Bunting ++ √     √      √ √   

 102 Emberiza rustica Rustic Bunting +++  √    √     √ √ √   

 103 Emberiza pusilla Little Bunting ++  √    √     √ √ √   

Total: 33 27 37 9 30 52 21 10 18 39 37 64 30 33 3 

Notes: Seasonal Type: R = resident; W = winter migrant; S = summer migrant; P = passing migrant;  Fauna Type: Os = oriental species; Ps = palaearctic species; Cs = cosmopolitan species;  

Habitat Type: A = the lake surface within 500m from the lakeshore; B = lake shoal; C = pond and bulrush everglade; D = farmland (cotton field, cornfield and reaped paddy field); E = thicket of trees 

and shrubs; F = residential area;   Protection Status: AH = Anhui provincial protection list; N II = National Grade II protected wild animal 
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D. Socio-economic Conditions 

 
128. Population. The total population of the Chao Lake Basin in 2010 was 10.6 million.13 
Among this, 5.72 million lived in urban areas, giving an urbanization rate of 54%. The Chao 
Lake Basin is the central region for socio-economic development in Anhui Province. The 
Basin has a relatively high level of agricultural-based economy, with structures combining 
farming, fisheries and livestock operations. Major industries include machinery, electronics, 
petrochemical, metallurgy, textile, food processing and building materials. GDP for the Chao 
Lake Basin in 2010 was approximately 335.9 billion CNY. GDP per capita was approximately 
32,000 CNY, slightly higher than the national average. The primary to secondary to tertiary 
industry ratio was 17.4 : 47.0: 35.6.  
 

E. Physical Cultural Resources  
 
129. In sub-project H4, the dredging of Fengle River and tributaries (4.579 km) and the 
installation of a portion of the wastewater collection pipeline (13.6 km out of a total of 133.61 
km) will occur at Sanhezhen. Sanhezhen means the town with three rivers. The three rivers 
flowing through Sanhezhen are Fengle River, Hangbu River and Xiaonan River. It is a 
historical town dating back 2,500 years. The town has many historical and cultural vintage 
locations and relicts. A small part of the town with historical setting has been preserved for 
tourism. In 2007, the town was established as “Environmentally Beautiful Town in Anhui 
Province‖, “PRC Famous Historical and Cultural Town‖ and “National Class AAAA Tourist 
Attraction‖. Implementation of this sub-project will take place in the Fengle River and along 
the river banks, and will not affect the historical setting of the town. 
 
130. Other than Sanhezhen, investigations by the LDIs conducting the EIRs did not reveal 
the presence of other physical cultural resources in the sub-project area. 
 
131. Water Supply and Wastewater Treatment. Anhui Province apparently has a high 
wastewater treatment rate of 92%, based on the total design capacity of 4.68 million m3/d 
treatment capacity from 108 existing WWTPs in the province, and total wastewater quantity 
of 1.849 billion tonnes in 2010 (equivalent to 5,065,753 m3/d).14  
 
132. The Chao Lake Basin has 20 WWTPs in operation as of the end of 2010, with a total 
treatment capacity of 1,167,000 m3/d. 15  Based on the quantity of wastewater being 
380,000,000t from the Chao Lake Basin in 201016, equivalent to 1,041,095 m3/d, it appears 
that the design capacity of existing wastewater treatment infrastructure in the Chao Lake 
Basin should be adequate to treat all wastewater generated. However, these facilities are not 
evenly distributed to cover all wastewater sources and there are still areas in the Basin that 
lack wastewater treatment facility. Some lack adequate wastewater collection network, as 
evidenced by several sub-projects with wastewater collection component to install pipelines 
leading to existing WWTPs. The Chao Lake Basin is also undergoing rapid urbanization. New 
wastewater infrastructure is urgently needed to keep pace with the rapidly growing 
population. 
 
133. With water quality being at Grade IV or worse, Chao Lake is no longer suitable for 
use as a drinking water source. There are two major centralized water sources that serve the 
Chao Lake Basin including the sub-project areas: the Dongpu Reservoir and the Dafangying 
Reservoir. Other sources that provide drinking water to the sub-project areas include 
Zhongxing reservoir, Tanchong Reservoir, Guoyuanshan Reservoir, Dongshan Reservoir, 

                                                             
13

 Chao Lake Basin Water Pollution Prevention and Control 2011-2015 (revised version) 
14

 Anhui Provincial Environmental Protection Bureau. 2011. Anhui Province 2010 Environmental Status Report. 
20 pp. 
15

 Anhui Provincial Environmental Protection Bureau. 2011. Anhui Province 2010 Environmental Status Report. 
20 pp. 
16

 Chao Lake Basin Water Pollution Prevention and Control 2011-2015 (revised version) 
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Wabu Lake, Xiage River, Yuxi River, Xi River and Pi River. 
 
133 Solid Waste. As of the end of 2010, Anhui Province has 33 municipal solid waste landfills 
with a combined capacity of 12,013 t/d.17 
 
134. Green House Gas Emissions. The APG in 2009 approved the Climate Change 
Program of Anhui Province and explicitly formulated the overall objective of addressing 
climate change and GHG emissions. According to the program, Anhui should decrease its 
energy consumption per 10,000 CNY of GDP in 2010 by 20% based on the 2005 level, and 15% 
in 2015 based on the 2010 level. By 2010, the proportion of coal among the primary energy 
source should decrease to 80%, the comprehensive utilization of industrial solid waste energy 
source should reach approximately 85%, water consumption per 10,000 CNY of industrial added 
value should decrease by 30% compared to that of 2005.

18
 

 
 
 

V. ANTICPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
 
A. Positive Impacts and Environmental Benefits 
 
135. Table V.1 summarizes the benefits of this project, which include flood control 
improvement, prevention of soil erosion, interception of wastewater, enhancement of 
biodiversity through wetland rehabilitation, and solid waste management. This project will 
benefit a population of 2.14 million in the Chao Lake Basin in terms of better environmental 
quality and public health conditions. 
 

Table V.1: Summary of Project Benefits 

Component Benefits 

River dredging Dredging of 96 km of river sections would remove over 2 million m
3
 of nutrient 

laden sediment in the Chao Lake Basin. 

Embankment construction 124 km of embankment will no longer suffer from soil erosion. Flood control 

will also be improved to 50-year return period in most rivers and main 

tributaries, and 10-year or 20-year return periods in small tributaries. 

Wastewater collection 584 km of pipelines installed will collect 484,500 m
3
 of wastewater per day 

from a catchment of 22,469 ha for treatment 

Wastewater treatment 8 WWTP constructed will treat 166,000 m
3
 of wastewater per day from a 

catchment of 14,542 ha. 

Solid waste collection and 

transfer 

Eliminate up to 95.27t of garbage from being dumped onto river banks per day, 

improving sanitary and public health conditions 

Wetland rehabilitation and 

construction 

337 ha of wetland restored or constructed will provide important habitats for 

wildlife, improving biodiversity; as well as having the functions of polishing river 

water quality and shoreline protection. 

Total population benefiting from 

this project 

2.14 million 

 
 
136. One important positive impact and environmental benefit of this project is the 
removal of pollutants from river sediment through dredging, river water through wetland 
cleansing, and wastewater through collection and treatment. Table V.2 shows pollutants to be 
removed from the environment by various components in this project. The amounts of 
nutrients removed from river sediments were calculated by the PPTA consultant, using the 
baseline sediment quality data (see Table IV.7), and river sediment density of 1.3 g/ml 

                                                             
17

 Anhui Provincial Environmental Protection Bureau. 2011. Anhui Province 2010 Environmental Status Report. 
20 pp. 
18

 Source: 
http://www.linkschina.com/eN/index.php?option=com_content&view=article&id=486:anhui-province-energy-consu
mption-per-10000-yuan-of-gdp-to-drop-by-15-in-2015-based-on-2010-level&catid=5:climate-change&Itemid=8 

http://www.linkschina.com/eN/index.php?option=com_content&view=article&id=486:anhui-province-energy-consumption-per-10000-yuan-of-gdp-to-drop-by-15-in-2015-based-on-2010-level&catid=5:climate-change&Itemid=8
http://www.linkschina.com/eN/index.php?option=com_content&view=article&id=486:anhui-province-energy-consumption-per-10000-yuan-of-gdp-to-drop-by-15-in-2015-based-on-2010-level&catid=5:climate-change&Itemid=8
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average with a moisture content of 60% based on a recent study by AECOM on investigation 
and remediation of contaminated sediments in the Shenzhen River. The quantities of 
pollutants removed through wetlands and wastewater treatment were obtained from FSRs 
and domestic EIRs. 
 

Table V.2: Reduction of Pollutants through this Project 

Sub- 

project 

No. 

River 

Dredging 
Wetland Purification Wastewater Treatment 

TN TP TN TP NH3-N BOD5  COD TN TP NH3-N BOD5 COD SS 

(t) (t/y) (t/y) 

H1 22 7 20 2 --- --- --- 329 50 274 1,577 2,957 2,081 

H2 120 83 --- --- --- --- --- --- --- --- --- --- --- 

H3 33 5 --- --- --- --- --- 329 27 329 1,643 3,176 1,971 

H4 55 47 --- --- --- --- --- --- 64 475 3,245 6,231 4,500 

H5 <1 <1 --- --- --- --- --- --- --- --- --- --- --- 

H6 --- --- 27 6 --- --- --- --- --- --- --- --- --- 

H7 1,017 184 --- --- --- --- --- --- 18 183 1,387 2,555 1387 

H8 313 188 --- --- --- --- --- 100 14 88 624 1,157 799 

H9 --- --- --- 4 28 168 56 --- --- --- --- --- --- 

H10 96 95 --- --- --- --- --- 136 19 --- 816 1,577 1,088 

L1 --- --- --- --- --- --- --- 183 33 219 1,533 2,701 1,533 

HS1 2 <1 --- --- --- --- --- 73 13 --- 511 913 767 

WW1 --- --- --- --- --- --- --- 183 27 146 1,460 2,555 1,643 

Total 1,658 610 47 12 28 168 56 1,333 265 1714 12796 23822 15769 

 
 
137. Table V.2 shows the dredging of over 2 million m3 of river sediment would remove 
nutrients amounting to 1,658t TN and 610t TP from the river systems in the Chao Lake Basin. 
Wetland purification of river water and wastewater treatment would reduce nutrient input to 
Chao Lake by 1,380t TN, 277t TP and 1,742t NH3-N every year. BOD5, COD and SS will also 
be reduced through wetland purification of river water and wastewater treatment, amounting 
to almost 13,000t, 24,000t and 15,800t respectively each year. 
 
138. Improvement of river water quality and rehabilitation of wetland habitats through 
interventions in this project will have the long term benefit of improving the conditions of Chao 
Lake, at some point in time when it will again be used as a drinking water source for the Basin 
population and as valuable habitats for various wetland plants and animals. 
 
139. Climate Change. This project addresses climate change through reductions in GHG 
emissions and adaptation approaches to future flooding. Reduction in GHG emissions will be 
achieved through the use of energy efficient equipment in constructing and operating the 
facilities, and long term consideration on sludge treatment with biogas digester followed by 
methane capture and re-use. Adaptation to more frequent and intense flooding due to climate 
change has been addressed in this project through river and embankment improvements to 
increase the flood control functions of these rivers, as well as using rehabilitated wetlands to 
temporarily store flood water. Despite the above, the benefits of this project on climate 
change are only secondary and may be low in reality, since the project is not specifically 
designed for climate change mitigation and adaptation. 
 
B. Impacts Associated with Project Location, Planning and Design 
 
140. The siting of facilities such as WWTPs, PS and dredged sediment disposal areas will 
either temporarily or permanently take up land. Land that is to be taken up temporarily for 
construction works or for the disposal of dredged river sediment would be restored, although 
the restored landscape could be different from the present. An example is using depressed 
pits or abandoned ponds for dredged sediment disposal. After which these areas will be filled 
with vegetation planted on top. 
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141. Land that is to be taken up permanently will be unavailable to existing users and 
inhabitants in these areas. This is an irreversible impact. Compensation will be in accordance 
with PRC and ADB requirements. Table V.3 summarizes temporary and permanent land take 
due to the location, planning and design of this project, based on information provided in the 
FSRs and domestic EIRs for this project. 
 

Table V.3: Temporary and Permanent Land Take by this Project 

Sub-project 

No. 

Temporary 

Land Take (ha) 

Permanent 

Land Take (ha) 
Remarks on Permanent Land Take 

H1 10.47 5.29 
For WWTP, PS and river improvement. No agricultural or 

cultivated land, no resettlement 

H2 11.56 0.37 
For the refuse transfer stations and the vehicle 

maintenance center. No resettlement needed. 

H3 281.43 45.79 

For river widening. Common agricultural land off river 

banks. Demolition of 890.4 m
2
 area off the banks of 

Zhennan River. 

H4 0 9.00 
Earth pit. For dredged sediment disposal. Affect 20 

households and 75 persons. No resettlement needed. 

H7 0 68.67 For river widening. No resettlement needed. 

H8 125.67 4.27 For WWTP. Industrial land, no resettlement 

H9 0 32.20 
Collective cultivated land for aquaculture. Affects 252 

households and 900 persons. Demolition of 400 m
2 
area. 

H10 0.54 14.87 
Of which 14.87 ha is collective land affecting 318 

households and 5151 persons. The rest is government land 

HS1 0.63 1.71 Land for WWTP already acquired 

WW1 8.03 3.50 
0.3 ha cultivated land affecting 9 households and demolition 

of 1760 m
2
 area 

Total 438.33 185.66  

 
 
142. Project design on the disinfection of treated wastewater would have environmental 
implications. Process design for all eight WWTPs in this project specifies the use of UV lamps 
for disinfection. One FSR estimated that for a WWTP with a treatment capacity of 25,000 
m3/d using UV disinfection, approximately 50 spent lamps would need to be replaced each 
year and these 50 spent lamps would need to be disposed of. UV lamp contains mercury and 
is deemed as a hazardous waste. The IAs are interested in setting up agreements with the 
UV lamp suppliers for taking back the spent lamps for recycling. This could best be done 
through a collective effort of all WWTP operators to improve the bargaining power. Otherwise, 
the spent UV lamps must be rendered non-hazardous prior to final disposal at existing 
hazardous waste treatment facilities.  There are three licensed existing facilities available for 
treating hazardous wastes from this project.  These facilities are located in Jinggang Village 
(for hazardous wastes from Hefei and Wuwei), Chengnan Township (for hazardous wastes 
from Lu‘an), and Xiage Township (for hazardous wastes from Hanshan). 
 
143. The discharge standard for all WWTPs is Class 1A, the most stringent standard. 
Therefore, technical design of these WWTPs must achieve the desired treatment to meet 
Class 1A standard and safety of plant operation. 
 
144. The technical design of the WWTPs and pumping stations must be able to contain 
the operational noises from pumps, blowers and other noisy equipment with proper acoustic 
design of these facilities. 
 
145. The technical design of the dredged sediment disposal sites must be able to prevent 
the seepage or leakage of sediment pore water into the surrounding surface and ground 
water bodies. The design must provide adequate sedimentation of the dredged sediment so 
that discharge of the supernatant will meet applicable discharge standards. The design must 
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also provide adequate drainage surrounding the perimeter of the disposal site to prevent 
overland runoff during heavy rainfall washing the sediment off the disposal site. 
 
146. The design and construction plan of the wastewater collection pipelines must be 
adequate to prevent pipe burst and to ensure that connections to existing users will not be 
adversely affected.  
 
147. Sensible construction planning is important to minimize environmental and traffic 
impacts and to minimize busy and noisy activities at nighttime, during school examination 
periods, and during morning and afternoon peak traffic hours. Temporary traffic management 
will be needed during the construction stage to maintain proper traffic flow. 
 
C. Impacts and Mitigation Measures during the Construction Stage 
 
148. Air Quality. Air quality impacts during the construction stage include dust and odor. 
Dust (which includes both TSP and PM10 (also known as RSP)) would be emitted during site 
formation of the WWTPs, pumping stations and refuse transfer stations; excavation and 
backfilling for wastewater pipeline installation; and earth works during embankment 
construction. Odor would be emitted during dredging, transportation and disposal of river 
sediment since the sediment is likely to be anoxic with high organic content thereby 
generating H2S, a chemical that smells like rotten egg. 
 
149. Mitigation measures will be implemented to suppress dust during the above activities. 
These include paving frequently used haul roads, frequently watering unpaved areas and 
haul roads, minimizing on-site storage time of construction and demolition (C&D) wastes, 
covering stockpiles, using tarpaulin to cover trucks carrying dusty materials, controlling 
vehicle speeds on construction sites, washing the wheels of vehicles before they leave the 
site, and timely restoring disturbed land to minimize adverse impacts on humans and crops. 
To reduce impacts from the asphalt or cement plant, the plant should be equipped with dust 
removal mechanism and an enclosed mixing chamber, and be located at least 500m 
downwind from sensitive receptors. 
 
150. For pipeline construction, HDD (horizontal directional drilling, also commonly known 
as pipe jacking), is recommended over open-cut. HDD does not need to cut open a trench 
along the pipeline route, thus avoiding piling up soil along-side creating dust problems and 
nuisance to pedestrians and traffic.  
 
151. Fugitive odor is difficult to mitigate. The siting of the dredged sediment disposal 
locations in this project has taken into consideration potential odor impacts and these 
disposal locations are distant from sensitive receptors. However, there are households living 
along river banks on some sections of the rivers to be dredged, especially those sections 
passing through towns and villages. These households are sensitive receptors to odor 
emission during river dredging. Dredging, similar to pipeline works, is a linear operation along 
the river. Once the dredging activity moves beyond 500m from the sensitive receptor, the 
odor problem if any should no long affect that receptor. Based on construction durations 
provided in the EIRs, the dredging of 500m of river section should take approximately 1 to 2 
months depending on the width of the river and the dredging method used. Potential odor 
impact therefore should be short term. Directly pumping the sediment slurry through a 
pipeline to the disposal site should minimize odor emission. However, this could only be 
adopted if the disposal site is within 500m of the dredging site. Once dredged, the sediment 
will be transported either on land or river to the disposal site immediately, thereby reducing its 
exposure time and thus odor emission to river-side sensitive receptors. 
 
152. Noise. Noise is emitted by powered mechanical equipment used for the construction 
of WWTPs and pumping stations, excavation for pipeline installation, construction of waste 
transfer stations and river embankments, and dredging operations. Noise impacts during 
WWTP and refuse transfer station construction are likely to be less than other components 
because these facilities are sited distant from sensitive receptors.  
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153. The worst noise impact is likely to occur during pipeline installation because the 
purpose is to connect wastewater pipelines to households or communities. By nature pipeline 
construction works generally occur close to sensitive receptors. However, pipeline 
construction is a linear activity. Once a section is finished, the activity moves away. Therefore 
a sensitive receptor to pipeline construction noise would only be affected for short duration, 
generally in terms of weeks. Again, HDD is recommended over open-cut for pipeline 
construction. 
 
154. Construction noise will be mitigated by using quiet equipment; observing good O&M 
of machinery; using temporary hoardings or noise barriers to shield off noise sources; and 
stopping construction between 18.00 and 07.30 hours near residential areas, hotels, and 
hospitals. If there are schools and worshipping places near construction activities, the 
contractors must maintain continual communication with these to avoid noisy activities during 
examination and worship periods. 
 
155. Water Quality. Uncontrolled wastewater and muddy runoff from construction sites 
could potentially pollute nearby water bodies and clog up drains. Portable toilets and small 
package WWTPs will be provided for the workers and canteens. If there are nearby public 
sewers, interim storage tanks and pipelines will be installed to convey wastewater to those 
sewers. Sedimentation tanks will be installed on-site to treat wastewater and muddy runoff 
with high concentrations of suspended solids. If necessary, flocculants such as PAM will be 
used to facilitate sedimentation. 
 
156. Discharge of supernatant water from the dredged sediment disposal sites could also 
pollute nearby water bodies. The suspended solids in the supernatant water will be allowed to 
settle, assisted with flocculants such as PAM if needed, and monitored for compliance with 
discharge standards before discharging into nearby water bodies. 
 
157. Different dredging methods to be adopted in this project for the removal of river 
sediment have been described in Section III. Dry methods that involve damming up the 
section of the river to be dredged, pumping the water out, then removing the river sediment 
manually, mechanically or hydraulically are likely to cause minimal impact to water quality 
because of the presence of barriers between the dredging site and the river water. 
 
158. Wet dredging using mechanical grabs or cutter-suction dredgers would stir up the 
river sediment, bringing the sediment particles into suspension, and releasing the pollutants 
in the sediment into the water column. Sediment quality baseline data showed low levels of 
heavy metals and pesticides but high levels of nutrients (TP and TN). Therefore potential 
downstream impact from release of heavy metals and pesticides from river sediment during 
dredging should be negligible and water quality impact during river dredging works would be 
limited to the increase of suspended solids (SS) levels and nutrients (TP and TN) in the water 
column. The dispersion of SS and nutrients and their levels would depend on the river flow 
and the dredging rate. With the release of nutrients into the water column, algal bloom in the 
rivers is unlikely due to high turbidity. The nutrients are likely to be taken up by floating plants, 
whose prolific growth could cause temporary nuisance to waterway users.  
 
159. Recommendation has been made in domestic EIRs to conduct wet dredging during 
the dry season, minimizing the dispersion of suspended solids and nutrients. In the 
Environmental Management Plan (EMP), a monitoring mechanism has also been established 
to address water quality problems during dredging. Water quality monitoring during dredging 
would include one location upstream of the dredging site (thus not to be affected by dredging 
and will serve as a control station), and two locations downstream of the dredging site 
(serving as impact stations). Comparisons will be made on SS concentrations between the 
control and impact stations. If the concentration of SS at impact locations are more than 30% 
of the control station, mitigation measures such as reducing dredging rates or changing the 
dredging method (such as using a sealed grab instead of open grab) would need to be 
implemented. 
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160. Ecology and Biodiversity. This project will remove vegetation and habitats from 
approximately 438 ha of land temporarily and 186 ha of land permanently. Temporary land 
take will be used mainly for the disposal of dredged river sediment or construction staging 
areas. These areas will be re-vegetated and landscaped after completion of construction 
works. Permanent land take will be used for WWTP and pumping station facilities. In addition, 
vegetation and habitats dominated by herbaceous vegetation communities in areas 
designated for embankment construction will be removed, followed by construction of 
ecological embankments, resulting in improvements of ecological habitats compared to the 
present conditions. 
 
161. Ecological baseline survey conducted in this project did not reveal the presence of 
rare, threatened, protected or endangered species in the above areas, nor are these habitats 
of conservation value. 
 
162. River dredging will affect aquatic and benthic organisms inhabiting these rivers. Due 
to the polluted state of these rivers, biodiversity was reported to be low. Aquatic organisms 
include phytoplankton dominated by blue-green algae, green algae and diatoms; zooplankton 
dominated by protozoa, rotifers, Cladorcera and copepods. Benthic organisms are dominated 
by polychaetes, oligochaetes, small bivalves, clams, snails and chironomid larvae. Fish 
include pollution-tolerant species of carps, minnows, and loaches. These are ubiquitous 
organisms with no commercial or conservation value and dredging works would not have 
irreversible impacts on their population dynamics and community structure. Upon completion 
of dredging works, these communities should be able to recover. Benthic communities will 
recolonize the riverbed. Impact is therefore temporary. Future communities would benefit 
from better water and sediment quality. 
 
163. Table V.4 summarizes the human activities and fishery resources in areas on both 
sides and downstream of the dredging works, based on information gathered by the Anhui 
PMO. The information indicates that impact to these activities and resources is minimal. 
Although there is freshwater fishery downstream especially in Chao Lake, such activities are 
at some distances from the works areas and should not be impacted by dredging activities. 
The long term benefit of flood control to the livelihood of residents near the river and sediment 
nutrient removal to the water quality improvement and fisheries in Chao Lake should 
outweigh short term disruption, if any, caused by dredging. Mitigation measures and 
monitoring programs specified in the EMP for implementation during dredging would provide 
mechanisms to minimize impacts to nearby residents and downstream resources. For 
instance, the upstream control/downstream impact station approach to water quality 
monitoring during dredging would provide information on the extent of pollutant dispersion 
downstream from dredging, which would provide useful information and justification 
warranting changes in the dredging method if needed. 
 
164. Wetland rehabilitation and construction will have positive impacts to biological 
resources, ecology and biodiversity. Rehabilitated and constructed wetlands will provide 
resting, feeding, nesting and nursery habitats for wildlife. All wetland rehabilitation activities 
should use native plant species for local provenance. ‗Local provenance‘ means that the 
seedlings and plants to be used for the replanting are collected from vegetation communities 
around the lake, and then propagated in local nurseries, before being planted in the project 
sites. 
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Table V.4: Description of Areas Adjacent to and Downstream from Dredging Sites 

Sub- 

project 

No. 

Names of Rivers 
Dredging 

Length (km) 
Description of Area on both sides of Dredging Description of Area downstream from Dredging 

H1 Belaowei Channel 3.878 
No resident on both sides of dredging Wetland rehabilitation area of this sub-project, at 

confluence with Chao Lake 

H2 

Yaobuwei East 

Bank 
4.9 

Two villages but with buffer distances between the river and houses Flows into Dianbu River with freshwater fisheries 

but are distant downstream and should not be 

affected by the dredging site 

Yaobuwei Shizi 

Channel 
0.8 

Concrete road on left bank. Levee on right bank beyond which there 

are houses at approximately 30m from the river and the residents‘ 

livelihood does not depend on the river. No agricultural land on both 

sides 

No fisheries downstream 

Shiablianwei East 

Bank 
4.5 

Two villages with nearest houses at approximately 10m from the river 

and the residents‘ livelihood does not depend on the river. 

Approximately 340 ha of agricultural land on both sides. 

Flows into Chao Lake. No fisheries in the river 

downstream. Fisheries in Chao Lake are distant 

and should not be affected. 

Xinglong Qiao 

River 
3.7 

Agricultural land and fish ponds. No resident within 50m of the river. No fisheries downstream in the river. The river flows 

into Nanfei River which is a shipping river. 

H3 

Zhennan River 1.28 

Flows through Cuo Town with residents on both sides of the river. 

Residents basically work some places else and their livelihood does 

not depend on the river. No fisheries on the river 

Flows into Dianbu River with freshwater fisheries 

but are distant downstream and should not be 

affected by the dredging site 

Xuguangshiba 

Stream 
4.745 

Approximately 516 ha agricultural land. Residents basically work some 

places else and their livelihood does not depend on the river. No 

households on both sides. 

No fisheries downstream in the river. The river flows 

into Nanfei River which is a shipping river. 

H4 Fengle River 4.579 

Part of the river section has houses. Residents basically work some 

places else and their livelihood does not depend on the river. No 

fisheries on the river. 

Flows into Chao Lake. Fisheries in Chao Lake are 

distant and should not be affected. 

H5 Chu River Channel 3 

Residents at distances beyond 100m from the river, whose livelihood 

does not depend on the river. 

A reservoir downstream. The purpose of river 

dredging is to improve the quality of water entering 

the reservoir. No impact on fisheries and shipping. 

H6 
Tangxi River mouth 0.9 

No resident on both sides of the river up to 300m upstream of the 

dredging site 

No fisheries at the river mouth entering Chao Lake. 

Shiwuli River 0.9 No resident on both sides of the river up to 300m upstream of the No fisheries at the river mouth entering Chao Lake. 
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Sub- 

project 

No. 

Names of Rivers 
Dredging 

Length (km) 
Description of Area on both sides of Dredging Description of Area downstream from Dredging 

mouth dredging site 

H7 

Yuxi River 2.82 No resident on both sides No fisheries in the river and downstream 

Tian River 7.492 
About 100 residents living along the river, whose livelihood does not 

depend on the river. 

The river is devoid of fish. No fisheries in the river 

and downstream 

H8 

Zhegao River 21.5 No resident on both sides No fisheries 

Xiage River 5.3 No resident on both sides No fisheries 

Tongyang River 10.06 No resident on both sides No fisheries 

H10 

Xian River 

13.59 

No resident on both sides No fisheries 

Dongda River No resident on both sides No fisheries 

Dongda River 

Right Tributary 

No resident on both sides No fisheries 

Dongda River Left 

Tributary 

No resident on both sides No fisheries 

Zhongtang River No resident on both sides No fisheries 

Zhongtang River 

Right Tributary 

No resident on both sides No fisheries 

Sujia River No resident on both sides No fisheries 

Xipiehonggou No resident on both sides No fisheries 

HS1 Qingxi River 2 
Residents along the river, whose livelihood does not depend on the 

river 

No fisheries 
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165. Solid Waste. Solid waste generated during construction will include dredged river 
sediment, construction and demolition (C&D) waste dominated by excavated spoil from 
embankment and pipeline works as well as site formation for WWTPs and pumping stations, 
and refuse generated by construction workers on construction sites. 
 
166. The quantity of dredged river sediment has been estimated to be approximately 
2.428 million m3. Twenty eight sites have been identified for its disposal. Although monitoring 
data showed that the river sediments were not contaminated with heavy metals and 
pesticides, as a precautionary measure these disposal sites will be designed to contain all 
dredged sediment, with the bottom lined with HDPE membrane to prevent seepage of pore 
water and adequate sedimentation for the suspended solids. Based on sediment quality 
baseline data, these sediments are low in heavy metals and pesticides in compliance with 
national standards for use as agricultural soil. Upon completion of dredging, these disposal 
sites will be vegetated and landscaped. The high nutrient contents in these sediments would 
facilitate plant growth. Garbage dredged up from the river bed will be removed from the 
dredged sediment for disposal with other construction solid waste at landfills.  
 
167. Attempts will be made to re-use excavated spoil for backfill materials in embankment 
and pipeline construction. Facilities to be used for storage and/or disposal of excavated spoil 
and acquisition of backfill materials will be identified in the detailed design stage. The 
selection criteria will include environmental considerations such as favorable geological 
conditions, land use, habitats and vegetation on site, impacts on affected people, and 
distance to the sub-project areas. 
 
168. To minimize adverse impacts from the refuse generated by the workers and C&D 
waste, refuse will be stored in closed containers and regularly transported off-site for disposal 
at landfills. C&D wastes will be cleared and removed regularly. 
 
169. Physical Cultural Resources. As described in Section IV, the only known physical 
cultural resource within sub-project sites is Sanhezhen in Sub-project H4, a historic town of 
“National Class AAAA Tourist Attraction‖ status. Sub-project components in Sanhezhen 
include improvement of 4.58 km of the Fengle River and tributaries with river dredging, and 
installation of 13.6 km of wastewater collection pipeline. River dredging works will be carried 
out on the river that should have no impact on the physical cultural resources in the town, with 
the dredged sediment disposal site located approximately 7 km from the town. The pipeline 
route has been designed to run along the river banks for interception of wastewater before 
entering the river and therefore should have no adverse impact to the physical cultural 
resources within the town. 
 
170. Should physical cultural resources be discovered during the course of construction, 
provisions under the PRC‘s Cultural Relics Protection Law and Cultural Relics Protection 
Enforcement Regulations will be followed in reporting, protecting and preserving such 
resources. 
 
171. Green House Gas Emissions. Green house gas (GHG) emissions during the 
construction phase will mainly come from construction equipment, vehicles and dredgers. 
Recommendations have been made to reduce GHG emissions by throttling down or shutting 
off the construction equipment, vehicles and dredgers when they are not in operation. 
 
D. Impacts and Mitigation Measures during the Operational Stage 
 
172. Air Quality. Operation of WWTP and PS would emit odor. Potential odor sources in 
WWTP include the intake screen, oxidation ditch, sludge dewatering pump house and sludge 
storage tank. Odor dispersion estimation by domestic EIA institutes indicated that the 
concentrations of odorous chemicals NH3 and H2S emitted during the operation of WWTPs in 
this project would meet PRC‘s GB 14554-93: Emission Standards for Odor Pollutants, Class 
2 standards (1.5 mg/m3 for NH3 and 0.06 mg/m3 for H2S) at the boundary of the WWTP. Odor 
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absorbents such as activated carbon or biochemical system will be installed in the PS‘s and 
the sludge dewatering and storage areas of WWTPs for odor removal. In addition, a minimum 
distance of 50m will be established as a buffer distance from the WWTP to the nearest 
sensitive receptor. 
 
173. Odor removal systems will also be installed in the refuse transfer stations in 
sub-project H2 to mitigate potential odor impacts during solid waste compacting. 
 
174. With the implementation of these mitigation measures, odor from the PSs, WWTPs 
and refuse transfer stations is unlikely to adversely affect nearby sensitive receptors in the 
sub-project areas. 
 
175. Noise. Operational noise impact could potentially come from the WWTPs, PS‘s and 
the refuse transfer stations during refuse compaction. Noise levels from equipment in these 
facilities range from 80-105 dB(A) according to estimates provided in domestic EIRs. To 
mitigate potential noise impacts, recommendations have been made to use low noise 
equipment, submerged pumps and building walls with adequate thickness and acoustic 
measures such as barriers or sound absorbing materials if needed. Recommendations have 
also been made to diligently maintain such equipment to keep them in good working 
conditions. With the above mitigation measures in place, noise levels from equipment could 
be reduced to 70-95 dB(A). Noise levels at the boundaries of these facilities were predicted to 
range from 52-55 dB(A) during day time and 48.7-49.8 dB(A) at night, which comply with 
Grade II noise requirements of 60 dB(A) during day time and 50 dB(A) at night under GB 
12348-2008: Noise Standards at the Boundary of Industries and Enterprises. 
 
176. Water Quality. Potential water quality impact would result from the discharge of 
treated effluent from the WWTPs. Treatment level for all WWTPs will be tertiary with 
disinfection using UV radiation. The discharge standard prescribed for all WWTPs is Class 
1A, which is the most stringent standard for domestic wastewater discharge in the PRC (see 
Table III.4). Despite such high level treatment, the concentrations of COD, BOD, TP, TN and 
NH3-N in the treated effluent still exceed the water quality standards for Grade V surface 
water under GB 3838-2002 Environmental Quality Standard for Surface Water (see Table 
IV.3 on the surface water quality standards for Grades III to V under GB 3838-2002). The 
quality of the treated effluent is good enough for re-use as landscape irrigation or street 
cleaning water, and recommendations have been made to have all WWTPs explore 
opportunities for effluent reuse. This will reduce the amount of treated effluent discharging 
into water bodies. 
 
177. Despite the above potential impact, wastewater treatment has the benefit of 
removing untreated wastewater from discharging into water bodies. WWTPs to be built in this 
project will treat 166,000 m3 of wastewater per day. Another 318,500 m3 of wastewater will 
also be collected per day by pipelines built under this project for conveyance to existing 
WWTPs for treatment. This project therefore eliminates a total of 484,400 m3 of untreated 
wastewater from discharging into the Chao Lake Basin each day. The benefits in terms of 
pollutant reduction through wastewater treatment from this project have been presented in 
Table V.2. 
 
178. The extent of dredging and embankment works on the rivers would change the 
hydrodynamics of water flow in these rivers. Yet such changes have been fully investigated in 
the FSRs, and formed the basis for designing the extent of dredging and embankment works 
that would be needed to upgrade the rivers‘ flood control function for the protection of human 
lives and livelihood. 
 
179. The refuse transfer stations built under sub-project H2 would generate leachate, 
which if not collected and treated probably, would potentially contaminate nearby surface or 
ground water. Leachate generated from these refuse transfer stations will be collected in a 
sump at the stations, pumped regularly to a suction wastewater collection truck and 
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transported to the leachate treatment plant at the Longquanshan Solid Waste Landfill for 
treatment. 
 
180. Solid Waste. General refuse generated at the WWTPs, PS‘s and refuse transfer 
stations will be collected regularly for disposal at landfills. Hazardous waste will be generated 
from two sources under this project: petroleum products and other chemicals used at the 
vehicle maintenance center in sub-project H2, and spent UV lamps (containing Hg) from the 
WWTPs. These will be transported to hazardous waste treatment facility for treatment. 
Further, the WWTP operators will negotiate with the UV lamp suppliers to have the latter take 
back spent lamps for recycling, thus removing these from the waste stream. 
 
181. Ecology. This project will have positive impact on ecology. Vegetation or eco-bag 
revetment used for slope protection on embankments would enhance the ecological value of 
the existing eroded river bank slopes dominated by grasses and weeds. Improvement in river 
quality from removal of bottom pollutants by dredging and from interception and treatment of 
wastewater going into these rivers will provide considerably improved environmental 
conditions for aquatic and benthic flora and fauna in these rivers. 
 
182. The wetland rehabilitation component in this project will improve biodiversity. Though 
less beneficial to wildlife than natural wetlands, wetlands rehabilitated or constructed will 
provide important habitats to a wide variety of wildlife for resting, feeding, nesting, breeding 
and nursery functions. At present, Chao Lake surface (within 500m of shoreline) and lake 
shoal have low bird biodiversity compared to other lakes at similar latitudes (Chen et al., 
2010). Chen et al. (2010) described the benefits of wetlands at the shoreline of Chao Lake to 
water birds especially the waders for nesting and breeding and recommended increasing the 
shoreline wetland areas by transforming some shoreline fields into wetlands and by actively 
restoring wetland vegetation to provide suitable habitats for birds. The Environmental 
Management Plan for this project includes ecological monitoring during the operational stage 
of these wetlands to document habitat use by wildlife. 
 
183. Physical Cultural Resources. This project should have no impact on physical 
cultural resources during the operational stage. 
 
184. Green House Gas Emissions. This project generates GHG mainly through the use 
of electricity. The IAs are keen to use energy efficient equipment for their facilities, such as 
pumps, blowers, compaction machines, and light fixtures, since these will reduce their 
operating cost. In view of the long term planning of wastewater infrastructure, which will 
involve future expansion on the treatment capacities of wastewater treatment plants, the IAs 
may consider the use of biogas digesters for sludge treatment. Methane gas generated could 
be harvested for use as either electricity or fuel at the WWTPs. This will help reducing GHG 
emissions.  
 
E. Cumulative Impacts 
 
185. No cumulative impacts from other infrastructure have been identified that can be 
linked with the project. The Project provides positive environmental benefits, which are not 
impacts by external projects being implemented by the Government. Cumulative impact from 
this project is positive.  
 
F. Associated Facilities 
 
186. Due diligence. The project does not comprise typical associated facilities, as 
defined under ADB‘s SPS (2009). There are no facilities that are not funded by the project, 
but whose viability and existence are entirely dependent upon the project, and whose goods 
or services are essential for the project‘s successful operation. However, the project will 
require some external services to achieve the full environmental benefits envisaged by the 
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project. These include the treatment of wastewater to be collected in the future, and the 
disposal of solid waste that will be collected under the project.  
 
187. During the project preparation phase due diligence on the operation of the facilities 
has been jointly carried out by the EA and the ADB to determine the level of risk to the 
environment and affected people. Due diligence was undertaken through a review of 
documentation, a site visit, and discussion with relevant agencies involved in wastewater 
treatment and solid waste disposal   
 
188. Wastewater treatment. Of the 10 sub-projects with the wastewater collection 
component, 7 also include provision of WWTP to treat the wastewater collected. Three 
sub-projects (H3, H5 and H10) will convey the wastewater collected to existing WWTPs; 
while one sub-project (H4) will convey only the wastewater collected at Sanhezhen to an 
existing WWTP for treatment.  
 
189. For sub-project H3, wastewater collected will be conveyed to the Cuo Town WWTP, 
which has a 30,000 m3/d design capacity with the construction of 10,000 m3/d capacity 
completed at the end of 2011. The remaining capacity will be built using other financial 
sources to match the amount of wastewater collected by pipelines provided by this project.  
 
190. Wastewater collected in Sanhezhen under sub-project H4 will be treated at the 
Sanhezhen WWTP, an existing facility located in Sanhezhen Shendun Village that 
commenced operation in 2009 with 10,000 m3/d treatment capacity.  
 
191. For sub-project H5, part of the wastewater collected will be treated at the Beicheng 
WWTP and the remaining will be treated at the Caitianpu WWTP. The ultimate design 
capacity of Beicheng WWTP is 200,000 m3/d. Construction of the first phase of 25,000 m3/d 
was near completion at the end of 2011 and therefore should be finished and in operation 
long before the wastewater pipelines for H5 are installed under this project. Caitianpu WWTP 
commenced operation in 2007 with expansion completed in 2009 reaching the present day 
50,000 m3/d capacity. The ultimate design capacity for Caitianpu WWTP is 200,000 m3/d. 
 
192. Wastewater collected by pipelines in sub-project H10 will be treated at the Lujiang 
County Lucheng WWTP. The first phase of 20,000 m3/d treatment capacity is already in 
operation. Construction of the second phase of another 20,000 m3/d treatment capacity is 
being planned and should commence imminently. 
 
193. Disposal of solid waste. Solid waste collected in sub-project H2 will be transported 
to the Longquanshan Landfill for disposal. It is located 35.5 km from urban Hefei. The first 
phase of 1000 t/d capacity commenced operation in 2004. Construction of the second phase 
of another 2,527 t/d capacity commenced in early 2010 and is scheduled for completion in 
January 2012.  
 
194. Main findings. The due diligence showed that the operation and the environmental 
management practices of the wastewater facilities comply with PRC environmental standards 
and are in line with international good practices. The relevant documentation has been 
provided to the ADB, and it has been concluded that the facilities will not adversely impact the 
environment or surrounding communities. No specific actions are considered needed to bring 
the facilities into compliance with PRC regulations or ADB safeguards. 
 
195. To ensure that also the envisaged environmental benefits for the project can be fully 
achieved, the loan and project agreements will include specific environmental assurances to 
ensure proper wastewater treatment and solid waste disposal (see Section IX). APG will 
ensure that (i) solid waste collection will be improved for all sub-project areas so that no more 
solid waste or garbage will be dumped in the rehabilitated rivers; (ii) the collected solid waste 
will be disposed off in a landfill operating in compliance with PRC regulations; and (iii) the 
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wastewater collected through the project infrastructure will be treated to meet PRC discharge 
standards. If the collection exceeds the treatment capacity, the APG, through the IAs, will 
ensure that sufficient treatment capacity will be added in a timely manner. The assurances 
have been included in the EMP and will be subject to regular project monitoring.  
 
F. Environmental Health and Safety 
 
196. This consideration combined occupational health and safety of staff/workers during 
the construction and operation of the component facilities and community health and safety of 
people living nearby or potentially affected by failures or poor operation of facilities. The 
considerations of environmental health and safety in this consolidated EIA include (i) 
occupational health and safety issues of workers on construction sites with measures to be 
taken described in the EMP; and (ii) environmental and public health issues related to odor, 
noise, river dredging, dredged sediment disposal, illegal garbage dumping, WWTP and 
refuse transfer station operation, etc. and how interventions from this project address these 
issues. 
 
 
 

VI. ANALYSIS OF ALTERNATIVES 
 
A. No Project Alternative 
 
197.  The project comprises four outputs (i) increased control of municipal point sources 
of wastewater emissions; (ii) improved control of several different sources of NPS pollution 
within the catchment; (iii) strengthened institutional capacity within the Chao Lake 
Management Authority (CLMA); and, (iv) strengthened project management capacity within 
participating project management offices and implementing agencies. All are for improving 
environmental and flood control functions of the sub-project areas in the Chao Lake Basin.  
 
198. The river rehabilitation component will remove nutrients from the river sediments and 
improve the flood control capacity of the rivers through embankment construction. 
Eutrophication in the Chao Lake is already a serious problem, with blooms of blue-green 
algae in the Lake. This has degraded the ecological and aesthetic values of Chao Lake 
Without this component, nutrients would slowly be released from the river sediment into the 
water column, flowing into Chao Lake causing further eutrophication and degradation of 
ecological and aesthetic values of the Lake. Flooding has socio-economic and public health 
consequences, causing economic losses, water-borne diseases and possibly loss of human 
lives. Without embankment improvements, residents living near these rivers will continue to 
suffer potential flooding threats. 
 
199. Without the wastewater collection and treatment components, approximately 
484,400 m3 of untreated wastewater will be discharged into the river systems in the Chao 
Lake Basin each day. This will cause further deterioration of Lake water quality, which is 
already ranked as Grade IV or worse. These components therefore are essential in improving 
Chao Lake water quality, without which Chao Lake water would continue to be unsuitable for 
use as a drinking water source. 
 
200. Wetlands are disappearing in Chao Lake due to shoreline development projects. The 
wetland rehabilitation component will replenish a portion, though small comparatively, of the 
wetland habitats in the Lake, which will provide important habitats to wildlife. Without this 
component, wildlife will have 337 ha fewer habitats for their resting, feeding, nesting, 
breeding and nursing, causing a decline in the biodiversity of the area.  
 
201. The solid waste management component is important not only in improving the 
sanitary conditions of residents but also improving the environmental conditions of rivers and 
river banks. Prolific littering and illegal dumping of garbage onto river banks was observed in 
the sub-project H2 area. This component provides facilities for the disposal, collection and 
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transport of domestic solid waste in the area. Without this component, the river banks will 
continue to be unsightly and unsanitary, creating public health threats to the nearby residents 
and causing pollution to the river. 
 
B. Alternatives Considered 
 
202. Various alternatives have been considered for each of the components in this project. 
Alternatives eventually selected were due to either being the least cost or the best 
environmental merit, or both. 
 
203. River Rehabilitation. Various dredging methods have been considered. These 
include dredging in the dry by putting up bunds blocking the water flow then pumping out the 
river water before removing the river sediment in the dry; and wet dredging using mechanical 
grabs on the river or off river banks, as well as using cutter suction dredgers.  Although 
dredging in the dry is preferred due to least water quality impact, the choice of dredging 
alternative will depend on the river, how wide and how deep. It is likely that a combination of 
dredging methods will be adopted. 
 
204. Locations of alternative dredged sediment disposal sites have been considered. Site 
selection was based on land availability, existing land use, distances from the dredging works, 
proximity to nearby residents, and soil and environmental conditions. Sites chosen are mostly 
abandoned depressed pits or ponds near the dredging areas but at some distances to nearby 
residents, thus minimizing transport distance, eliminating site excavation needs and avoiding 
potential odor impact and nuisance to nearby residents. 
 
205. Embankment construction has considered alternatives on revetment materials. 
Materials considered include vegetation slope protection, three-dimensional geomat slope 
protection, gabion revetment, eco-bag revetment and vegetated concrete revetment. 
Vegetation slope, three-dimensional geomat slope and eco-bag revetment have 
comparatively better ecological effect than gabion revetment and vegetated concrete 
revetment, and have been considered for use to the greatest extent possible for embankment 
construction in this project. 
 
206. Wastewater Collection. Analyses on alternative pipeline alignments have been 
carried out in sub-projects with this component. The least cost alternative, i.e. shortest 
alignment and least pumping need has been selected in these sub-projects. If pumping is 
needed, alternative sites for the pumping station have also been considered and the least 
cost option has also been selected. 
 
207. Pipe materials considered include HDPE, reinforced concrete, steel and 
unplasticized PVC. HDPE and reinforced concrete have been selected mainly due to cost 
and ease of obtaining the material and construction. Pipe installation methods considered 
include HDD (horizontal directional drill, also known as pipe jacking) and open-cut. HDD has 
been preferred because it creates less nuisance to pedestrians, and has less dust and noise 
impacts than open-cut during installation. Both installation methods will be adopted with 
recommendations on using HDD to the maximum extent possible. 
 
208. Wastewater Treatment. Alternatives on treatment processes have been considered. 
Secondary treatment processes considered include oxidation ditch, sequencing batch reactor 
(SBR), modified sequencing batch reactor (MSBR) aerobic-anoxic-oxic (A2/O), biological 
aerated filter (BAF), and Carrousel oxidation ditch. Of the eight WWTPs to be built in this 
project, seven selected A2/O oxidation ditch and one selected Carrousel oxidation ditch, for 
nutrient removal abilities and cost factors. For the treated wastewater to meet Class 1A 
discharge standards, secondary treatment alone will not be sufficient. Tertiary treatment will 
be adopted by all WWTPs and alternatives considered include membrane filtration, 
bio-membrane filtration, activated carbon, and flocculation/coagulation with or without 
sedimentation, followed by filtration. Flocculation followed by filtration has been selected by 
all WWTPs, some with alternative considerations on the types of filtration equipment to be 
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used as well. 
 
209. For disinfection, both chlorination and UV radiation have been considered. All adopt 
UV radiation which has environmental merit over chlorination because UV radiation, unlike 
chlorination, will not form potentially carcinogenic chlorination-by-products during the 
disinfection process. 
 
210. Various odor removal systems have been considered. These include activated 
carbon, catalytic combustion, chemical absorber, ozone oxidation and biological absorber. 
Activated carbon and biological absorber have been preferred over the other systems for 
odor removal at WWTPs. 
 
211. Alternative sites for the WWTPs have also been considered, based on factors such 
as land availability, least land resumption and resettlement, buffer distances to nearest 
receptors, etc. 
 
212. Solid Waste Management. Alternative sites have been considered for the two 
refuse transfer stations. The final sites selected are at two kiln plants that have ceased 
operation. Both sites have no household within 100m of the sites.  
 
213. For refuse compaction at the transfer stations, vertical compacting and horizontal 
compacting have been compared. Vertical compacting has been selected since it takes up 
less space and is easier to load the compacted refuse onto trucks for transport to the landfill. 
 
214. Wetland Rehabilitation. Various design and layout of the wetland have been 
considered especially in sub-projects H1 and H9 where they function for river water 
purification. Different species of submerging, emerging and floating vegetation have been 
considered to maximize the intended functions of these wetlands. 
 
 
 

VII. INFORMATION DISCLOSURE, CONSULTATION AND PARTICIPATION 
 
A. Public Participation during Project Preparation 
 
215. Two rounds of public participation were conducted during project preparation: at 
domestic EIR commencement and on completion of the draft domestic EIRs. 
 
216. The first round was conducted in September 2011 in the 13 sub-project areas by the 
domestic EIR institutes on commencement of the domestic EIRs. Questionnaire surveys 
were used in 12 sub-project areas and public forum by invitation was used in one sub-project 
area. Approximately 100 participants were surveyed in each sub-project area using 
questionnaire surveys. Participants included local residents and government officials.  
 
217. The purpose of the first round of consultation was to introduce the project and the 
content of project components to the participants, at the same time to seek their views on the 
environmental issues that might arise during project implementation so that such issues could 
be adequately addressed in the EIA reports. The majority was in favor of the project and its 
components since the intent of the project is to improve water quality and flood control that 
are directly related to the quality of life, public health and safety of the participants. The main 
concern was environmental impacts during construction, particularly construction activities 
being carried out at night or near schools. The majority view was to have sound pollution 
prevention and control measures as well as environmental management plans implemented 
during the construction stage and to complete construction as quickly as possible. 
 
218. The second round of public participation was conducted in November 2011, after 
completion of the draft EIRs by the LDIs. This round was conducted using public forums. 
Sub-projects that are relatively close by were grouped, resulting in 9 public forums at 9 
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different locations for the 13 sub-projects. These public forums were by invitation and 
approximately 500 people consisting of local residents, government officials, village 
representatives and community representatives attended the 9 forums. The PPTA team 
assisted in organizing these 9 public forums. The purpose of the second round is to report the 
EIA findings and to obtain feedback from the participants.  
 
219. Questions and concerns raised in these forums were comprehensive and 
summarized below: 
  

 Construction impact was the major environmental concern raised by the participants, 
including impacts on air quality, noise, water quality and ecology; dredged sediment 
disposal site selection and odor and soil contamination concerns during the disposal; 
future use of these sites, different dredging methods and their environmental impacts; 
duration of the construction stage. 

 Effect of dredging on quantity of river flow and whether the discharge of irrigation 
water would be affected by the dredged sediment disposal sites  

 Discharge of wastewater from construction sites onto cultivated land 
 Disposal of garbage into rivers. 
 Impacts from the operation of the WWTP and refuse transfer stations, in particular 

odor from these facilities and adequacy of odor removal equipment.  
 

220. The local LDIs provided answers based on EIR findings to these questions. Despite 
these questions, the participants endorsed the sub-projects and their components, again 
taking the view of the need to implement sound environmental management plan and 
pollution prevention and control measures to mitigate impacts on them and the environment. 
 
B. Future Plans for Public Participation 
 
221. Since some participants raised their concerns on construction programs and impacts, 
it is important to maintain a dialogue with the stakeholders throughout the construction stage. 
Continued public participation will facilitate such dialogue so that the stakeholders‘ concerns 
are understood and dealt with in a timely manner. The EMP has accordingly provided plans 
for future public participation. 
 
222. Based on suggestion from the PPTA team‘s social specialist, allowance has been 
made in the EMP to include the establishment of a 3-member community team on each 
sub-project, who will participate in monitoring the environmental performance of sub-project 
components during the first three years of the operational stage. 
 
223. The EMP for this project is included as Attachment I to this consolidated EIA. 
Besides public participation plans, the EMP specifies the mitigation measures to be adopted 
and the environmental monitoring to be undertaken during project implementation, as well as 
institutional strengthening and training for the IAs. 
 
 
 

VIII. GRIEVANCE REDRESS MECHANISM 
 
224. Public participation, consultation and information disclosure undertaken as part of the 
local EIA process, assessment and development of resettlement plans, and consultations 
undertaken by the project consultants have discussed and addressed major community 
concerns. Continued public participation and consultation has been emphasised as a key 
component of successful project implementation. As a result of this public participation and 
safeguard assessment during the initial stages of the project, major issues of grievance are 
not expected. However, unforeseen issues may occur. In order to settle such issues 
effectively, an effective and transparent channel for lodging complaints and grievances has 
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been established, in parallel with the mechanism developed under the resettlement planning 
process (refer to subproject resettlement plans). 
 
225. The details of the Grievance Redress Mechanisms are described in the EMP 
(Attachment I). 
 
226. In addition to the established project specific channel above, ADB's overall 
accountability mechanism (2003) applies. 19  The mechanism provides opportunities for 
people adversely affected by ADB-financed projects to express their grievances; seek 
solutions; and report alleged violations of ADB‘s operational policies and procedures, 
including safeguard policies. ADB‘s accountability mechanism comprises two separate, but 
related, functions: (i) consultation, led by ADB‘s special project facilitator, to assist people 
adversely affected by ADB-assisted projects in finding solutions to their problems; and (ii) 
providing a process through which those affected by projects can file requests for compliance 
review by ADB‘s Compliance Review Panel. 20 
 
 
 

IX. ENVIRONMENTAL MANAGEMENT PLAN 
 
A. Objectives 
 
227. The EMP for the Project is presented in Attachment I. The EMP proposes 
appropriate mitigation measures and describes the involved institutions or mechanisms to 
monitor and ensure compliance with environmental regulations and implementation of the 
proposed mitigation measures. Such institutions and mechanisms will seek to ensure 
continuously improving environmental protection activities during preconstruction, 
construction, and operation in order to prevent, reduce, or mitigate adverse impacts. The 
EMP draws on the individual domestic EIRs and on the PPTA discussions and agreements 
with the relevant government agencies. The EMP will be reviewed and updated at the end of 
the detailed design in order to be consistent with the final detailed design. 
 
B. Organizational Structure for Environmental Management 
 
228. APG, through the provincial Project Management Office (PMO) in the CLMA, will be 
responsible for the overall implementation and compliance with the EMP and monitoring plan, 
including inspection, monitoring, reporting, and initiating corrective actions or measures. The 
PMO established an environmental and social management unit staffed with at least 3 
qualified environmental specialists to undertake environmental management activities 
including (i) managing the environmental activities carried out under the project; (ii) ensuring 
effective EMP implementation; (iii) recruiting and supervising the environmental management 
consultant responsible for providing assistance and training on inspecting, monitoring, and 
evaluating implementation of mitigation measures; and (iv) coordinating with other municipal 
agencies and ADB on all relevant environmental matters. The PMO also has the final 
responsibility for implementation of a grievance mechanism for handling any disputes.  
 
229. Municipal and county Project Management Offices will be established at the city and 
county levels for each of the sub-projects. They will assume day-to-day responsibility for 
supervising implementation of environmental mitigation measures and reporting to the 
provincial PMO, ensuring that mitigation measures are implemented as described in the EMP. 
Where necessary, the EMP will be updated at the end of the detailed design, and finally be 
passed to the construction contractors. Each municipal and county PMO will appoint one 

                                                             
19

 The accountability mechanism replaced ADB‘s Inspection Function (1995). 
20

 ADB Compliance Review Panel website: http://compliance.adb.org  

http://compliance.adb.org/
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environment officer to supervise the work of the contractors, report to the environment 
coordinator in the provincial PMO, and coordinate with the local government agencies.  
 
230. To ensure that contractors comply with the EMP‘s provisions, the provincial PMO 
and municipal and county PMOs will prepare and provide the following specification clauses 
for incorporation into the bidding procedures: (i) a list of environmental management 
requirements to be budgeted by the bidders in their proposals, (ii) environmental clauses for 
contractual terms and conditions, and (iii) full EIAs for compliance. The municipal and county 
PMOs will also initially handle any disputes arising from noncompliance with the EMP. 
 
231. Environmental training will be essential for the provincial PMO, municipal and county 
PMOs and contractors to implement the EMP. The provincial PMO, with the support of the 
environmental management consultant, will be responsible for organizing training programs, 
which will cover (i) environmental laws, regulation, and policies; (ii) implementing mitigation 
measures; (iii) environmental technologies and procurement; (iv) operating and maintaining 
environmental facility; (v) environmental monitoring, and supervision; and (vi) documentation 
and reporting.  
 
C. Inspection, Monitoring, and Reporting 
 
232. Compliance monitoring. During project implementation, ADB and the provincial 
PMO will closely monitor the compliance of all the covenants under the project and will take 
necessary remedy actions for any noncompliance. The compliance status will be reported in 
the semi-annual environmental monitoring reports by the provincial PMO and will be reviewed 
during project review missions. Quarterly progress reports will include environmental  
 
233. Safeguards monitoring. Safeguards monitoring will be undertaken by the provincial 
PMO through the environmental and social management unit. The provincial PMO will 
monitor and assess overall project activities under the project design and monitoring 
framework, including environmental targets. The provincial PMO will report to ADB the 
progress of the EMP, information on project implementation, environmental performance of 
the contactors, and environmental compliance through quarterly project progress reports and 
semiannual internal environmental monitoring reports. The progress reports on the EMP will 
pay particular attention to consultation and participation, and to public and worker safety and 
health. 
 
234. During construction, the environmental management consultant will support the 
provincial PMO and municipal and county PMOs to conduct internal environmental 
monitoring and inspections to ensure that environmental mitigation measures are properly 
implemented. Inspections or audits will mainly cover construction activities, but these will also 
review the affected environment. External monitoring and inspection will be conducted by 
local environmental monitoring stations under the local environment protection bureaus. They 
will be responsible to undertake regular and random environmental monitoring and inspection 
activities before, during, and after construction as well as in the event of emergencies. 
 
235. Moreover, within three months after each sub-project completion, or no later than 1 
year with permission of the EPBs, environmental acceptance monitoring and audit reports of 
each sub-project completion shall be: (i) prepared by a licensed environmental monitoring 
institute in accordance with the PRC Regulation on Project Completion Environmental Audit 
(MEP, 2001), (ii) reviewed for approval of the official commence of individual subcomponent 
operation by environmental authorities, and (iii) finally reported to ADB. The environmental 
acceptance reports of the subproject completions will indicate the timing, extent, 
effectiveness of completed mitigation and of maintenance, and the needs for additional 
mitigation measures and monitoring during operations. 
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D. Environmental Project Assurances 
 
236. General and specific environmental project assurances are required to ensure that 
the project can achieve its envisaged outcome. The following assurances will be included in 
the loan and project agreements:  
 

(i) APG will ensure that each sub-project and IA will construct, operate, maintain, 
and monitor the facilities in strict conformity with (a) all applicable national, Anhui 
provincial, and local laws and regulations and standards on environmental 
protection, health, labor, and occupational safety; and (b) all environmental 
mitigation and monitoring measures described in the design and construction 
contract and in the operational guidelines 

(ii) APG will cause each sub-project and IA to ensure that an adequate number of 
full-time personnel and sufficient resources are provided to monitor the 
implementation of the environmental monitoring program, under the guidance of 
the Anhui EPD. 

(iii) APG will cause each sub-project and IA to ensure that Anhui EPD and Anhui 
PMO will review any changes to the project design that may have a potential for 
causing negative environmental impacts, so that environmental monitoring and 
mitigation measures are adjusted accordingly in consultation with ADB. 

(iv) APG will ensure that each sub-project will take necessary actions to minimize the 
impact of interruptions to water supply, wastewater collection and other utility 
services during the construction of the project. 

(v) APG will ensure that a Grievance Redress Mechanism with complaint handling 
procedures for environmental matters related to this project will be established by 
the Anhui PMO and the Anhui EPD.  

(vi) APG will ensure that the Anhui PMO will prepare and submit to ADB semiannual 
environmental reports in a format acceptable to ADB, until loan closure. 

(vii) APG will ensure that solid waste collection will be improved for all sub-project 
areas so that no more solid waste or garbage will be dumped in the rehabilitated 
rivers. 

(viii) APG will ensure that the collected solid waste will be disposed of in a landfill 
operating in compliance with PRC regulations. 

(ix) APG will ensure that hazardous waste from wastewater treatment plans will be 
recycled where possible and otherwise disposed off in a safe manner in 
compliance with PRC regulations. 

(x) APG will ensure that the wastewater collected through the project infrastructure 
will be treated to meet PRC discharge standards. If the collection exceeds the 
treatment capacity, the APG, through the IAs, will ensure that sufficient treatment 
capacity will be added in a timely manner. 

 
 
 

X. CONCLUSIONS AND RECOMMENDATIONS 
 

A. Expected Project Benefits 
 
237. The project will remove over 2.4 million m3 of nutrient laden sediments from the 
rivers and purification of river water by rehabilitated wetlands will improve the water quality of 
major rivers flowing into Chao Lake. Wastewater collection and treatment provided by this 
project will eliminate the discharge of 484,500 m3 of raw sewage into the rivers each day, 
contributing further to water quality improvement in the Chao Lake Basin. Rivers and the 
sanitary conditions of nearby residents also benefit from the solid waste management 
component, by removing illegal dumping of garbage onto river banks.  
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238. Flooding could be expected to occur more frequent with higher intensity in the future 
due to climate change. Close to 124 km of embankments constructed under the river 
rehabilitation component will improve the flood control functions of rivers, providing protection 
of nearby population against flooding and associated damages and economic losses.  
 
239. The ultimate beneficiary of this project is Chao Lake, the fifth largest freshwater lake 
in the PRC. Interventions from this project will ultimately improve the water quality and 
wetland habitats of Chao Lake, promoting biodiversity and eco-tourism, which contribute to 
environmental and socio-economic improvements. 
 
B. Adverse Impacts 
 
240. This project will permanently resume approximately 186 ha of land, which is an 
irreversible impact. Compensation and resettlement will fully meet the PRC and ADB 
applicable policies and requirements. No rare, threatened, or protected species has been 
recorded in the sub-project areas. No physical cultural resources would be affected by this 
project. 
 
241. During construction, dust from construction sites, noise from power mechanical 
equipment, water quality from river dredging and discharge of supernatant water from 
dredged sediment disposal sites, wastewater and solid wastes generated on construction 
sites, and construction traffic are the main adverse impacts. Good housekeeping and 
effective mitigation measures will be implemented to reduce these impacts to acceptable 
levels. The dredged sediment disposal sites upon completion of the construction stage will be 
vegetated and landscaped. 
 
242. Impacts during operation include odor from the WWTP, PS and refuse transfer 
stations, discharge of treated wastewater into nearby water bodies and solid waste disposal 
such as wastewater sludge and spent UV lamps for wastewater disinfection. Odor will be 
treated by odor removal systems installed at these facilities. Wastewater will be treated to 
Class 1A standards, the most stringent discharge standard in the PRC and therefore should 
have minimal impact on water bodies. Nevertheless, recommendations have been made by 
the PPTA consultants on effluent reuse, to reduce or eliminate the discharge of wastewater 
into the rivers. Recommendations have also been made to build biogas digester in the future 
for sludge treatment, harvesting the methane generated for use as fuel or electricity thereby 
reducing GHG emissions. For spent UV lamps, recommendations have been made to have 
the supplier take back the spent lamps for recycling. 
 
243. Based on information gathered and assessments performed by the domestic EIA 
institutes, it is concluded that environmental impacts during the construction and operational 
stages of the project would be acceptable and in compliance with PRC regulations and 
standards. 
 
C. Risks 
 
244. The main project risks include the low institutional capacity in environmental 
management and failure of the PMOs, IAs and O&M organizations to monitor environmental 
impacts and implement the EMP during construction and operational stages, and for the 
project associated facilities to be built on time. These risks will be mitigated by (i) providing 
training in environmental management under the Project; (ii) appointing qualified project 
implementation consultants, (iii) following appropriate project implementation monitoring and 
mitigation arrangements, and (iv) ADB conducting project reviews. 
 
D. Follow-up Monitoring and Environmental Management Requirements 
 
245. An EMP has been developed for the design, construction, and operational stages of 
the project. It is an appropriate environmental safeguarding for the planned works and forms 
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part of a comprehensive set of environmental management documents. The EMP includes 
institutional responsibilities and costs for implementing the mitigation measures and the 
monitoring requirements. 
 



1 
 

 
 

 
 
 
 
 
 
 

ATTACHMENT I 
 
 
 
 
 
 
 
 
 
 
 
 
 

ENVIRONMENTAL MANAGEMENT PLAN 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

People’s Republic of China: Anhui Chao Lake Environmental Rehabilitation Project 
 
 

May 2012 
 



2 
 

Table of Contents 

A. Introduction .............................................................................................................................. 1 

B. Potential Impacts and Mitigation Measures ....................................................................... 1 

C. Monitoring ................................................................................................................................ 2 

D. Public Consultations .............................................................................................................. 0 

E. Institutional Strengthening and Training ............................................................................. 1 

F. Performance Indicators ......................................................................................................... 3 

G. Environmental Responsibility for EMP Implementation.................................................... 4 

H. Reporting and Supervision ................................................................................................... 5 

I. Work Plan ................................................................................................................................ 7 

J. Cost Estimates ........................................................................................................................ 7 

K. Grievance Redress Mechanism ........................................................................................... 8 
 

 
 
 



1 
 

A. Introduction 
 
1. The Environmental Management Plan (EMP) describes the mitigations measures 
and monitoring arrangements for implementing this project in an environmentally 
acceptable manner. This EMP covers the design, construction, commissioning and 
operation of the sub-projects and their components in this project. It has four 
components: mitigation, monitoring, public consultation, and training. Its function is to 
specify who will do what, when and where in terms of implementing measures or 
safeguards to mitigate environmental impacts and conducting monitoring to measure 
environmental impacts; to train project personnel on environmental matters so that 
they are capable of implementing the mitigation measures and conducting the 
monitoring, and to involve the stakeholders during project implementation. 
 
2. Environmental mitigation measures or safeguards will (i) mitigate environmental 
impacts, (ii) achieve compliance with national or local environmental regulations, (iii) 
provide compensation for lost environmental resources, and (iv) enhance 
environmental resources. 
 
3. Environmental 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 
project EMP. 
 
B. Potential Impacts and Mitigation Measures 
 
4. A summary of potential impacts and mitigation measures to be applied for the 
project are listed in Table A.I-1. Potential impacts of the project were described by the 
domestic EIRs during the construction and operational stages, as well as the 
corresponding mitigation measures designed to minimize the impacts, are 
summarized in the consolidated EIA report. 
 
5. Mitigation or safeguard includes two types of environmental measures:  
 

(i) Those that will permanently become part of the infrastructure such as 
odor removal and noise reduction systems in WWTP, PS and refuse 
transfer station. These will need to be included in the design of these 
facilities by the design institutes, otherwise they won’t be built. The costs 
of building and maintaining these systems have already been included in 
the infrastructure construction and operating costs and therefore will not 
be double-counted as part of the EMP costs. 

(ii) Those that are temporary measures particularly during only the 
construction stage, such as dust suppression by watering and wheel 
washing (which might involve purchasing of equipment), the use of quiet / 
low noise powered mechanical equipment (which might have a premium 
over the regular costs of such equipment), flocculants used to facilitate 
sedimentation of suspended solids in construction site runoff and 
supernatant water at dredged sediment disposal sites, etc. These will 
need to be included in the tender documents, otherwise they are not 
budgeted by the contractor and they won’t be done. The costs for 
implementing these measures will be included in the EMP. The budgets 
for implementing these measures in the 13 sub-projects add up to the 
amount of $1,310,810. 

 
6. The mitigation measures are to be (i) checked and were necessary re-designed 
by the design institutes, (ii) incorporated into tender documents (where appropriate), 
construction contracts, and operational management plans; and (iii) implemented by 
contractors and IAs under supervision of the municipal and county PMOs. The 
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effectiveness of these measures will be evaluated based on the results of the 
environmental monitoring to determine whether to continue or make improvements. 
Improvement measures need to be confirmed through stipulated environmental 
management procedures. 
 
C. Monitoring 
 
7. Table A.I-2 show the environmental monitoring programs specifically designed 
for the 13 sub-projects, stating the requirements on the scope, location, parameter, 
duration and frequency of monitoring during the construction and operational stages. 
A 3-year monitoring duration is proposed in the program for the operational stage. 
Such duration would facilitate the determination and quantification on improvements 
to water quality and river and wetland ecology, therefore the benefits of this project. 
 
8. Internal Monitoring. The monitoring programs described in the EMP are for 
internal monitoring to be implemented by the IA or the O&M companies, using the 
local Environmental Monitoring Station and ecology specialists to carry out the 
monitoring tasks. Monitoring reports will be made available to the local EPBs and 
Provincial EPD as required. The budget for internal monitoring has been estimated at 
$1,304,476. The Provincial PMO, municipal and county PMOs, the implementing 
agencies (IAs) or O&M companies, the environmental management consultants 
(EMCs), and the construction supervision companies (CSCs) will, at the outset of 
project implementation, prepare more detailed internal environmental monitoring 
programs with detailed cost breakdowns to be implemented during the construction 
and operation phases if necessary. These monitoring programs and budgets will be 
included in the project tendering documents and budgets, as well as the construction 
and operation contracts. During implementation, the cost required can be adjusted 
based on actual requirements. If there are unpredictable environmental impacts found 
during the implementation of the environmental monitoring, EIA and EMP should be 
updated in timely manner and mitigation measures will be put forward to reduce the 
impacts to the environment.  
 
9. External (Compliance) Monitoring. Compliance monitoring will follow the 
methodology provided in the national standard methods for monitoring pollutants. 
Other associated standards are national environmental quality standards and 
pollutant discharge and/or emission standards. Licensed Environmental Monitoring 
Stations will carry out external monitoring on behalf of the Environmental Protection 
Bureau (EPB) during construction and operation. It should be noted that the IA will pay 
for external, or compliance, monitoring although carried out on behalf of the EPB. The 
external monitoring program is to ensure that the IA and its contractors and operators 
are in compliance with PRC environmental standards and regulations.  
 
10. Project Design and Monitoring Framework. At the outset of project 
implementation, the Provincial PMO, municipal and county PMOs, IAs, and 
Environmental Monitoring Stations will develop (i) comprehensive project design and 
monitoring framework (DMF) procedures to systematically generate data on inputs 
and outputs of the project components, and (ii) detailed environmental and related 
social economic indicators to measure project impacts. The DMF indicators for the 
project may include (i) public satisfaction with living environment; (ii) increased 
employment; (iii) wastewater collection and treatment rate; (iv) increased solid waste 
collection and treatment facilities; (v) increased portable water coverage; (vi) 
decreased flooding incidences and related economic loss; (vii) increased local GDP; 
and (viii) increased tourism numbers. Under the DMF, baseline and progress data will 
be reported at the requisite time intervals by the IAs. The IAs will be responsible for 
analyzing and consolidating the data through their management information system. 
The DMF will be designed to permit adequate flexibility to adopt remedial action 
regarding project design, schedules, activities, and development impacts. The 
Provincial PMO, municipal and county PMOs and IAs will refine the DMF, confirm 
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achievable goals, firm up monitoring and recording arrangements, and establish 
systems and procedures no later than 6 months after loan effectiveness. 
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Table A.I-1: Summary of Potential Impacts and Mitigation Measures 

 

Sub-projects 
Impact 

Factor 

Potential Impacts 

and/or Issues 
Mitigation Measures 

Implementing 

Company 

Supervising 

Agency 

Budget 

(USD) 

A. Design/Pre-construction Stage      

Construction site good 

practice [sub-projects H1, 

H2, H3, H4, H5, H6, H7, H8, 

H9, H10, L1, HS1, WW1] 

Air quality Dust (TSP and PM10) 

impact to sensitive 

receptors during 

construction 

Put into tender documents dust suppression 

measures from the EIRs 

Design institute Local IA, 

municipal and 

county PMO 

 

Noise Construction 

equipment noise 

impact to sensitive 

receptors 

Put into tender documents noise mitigation measures 

from the EIRs 

Design institute Local IA, 

municipal and 

county PMO 

 

 Water quality Construction site 

wastewater impact on 

water sensitive 

receptors 

Put into tender documents measures to treat 

wastewater and runoff from construction sites 

Design institute Local IA, 

municipal and 

county PMO 

 

 Solid waste Disposal of excavated 

spoil 

Specify the spoil disposal site in tender documents 

and that all spoil disposal must use this site 

Design institute Local IA, 

municipal and 

county PMO 

 

Wastewater collection and 

treatment [sub-projects H1, 

H3, H4, H5, H7, H8, H10, 

L1, HS1, WW1] 

Air quality Odor from pump 

station and treatment 

plant 

Pump station and treatment plant design to include 

odor removal equipment/facility 

Design institute Local IA, 

municipal and 

county PMO 

 

Noise Noise from pump 

station 

Pump station design includes noise reduction Design institute Local IA, 

municipal and 

county PMO 

 

 Solid waste Disposal of sludge Confirm the treatment and re-use of WW sludge Design institute Local IA, 

municipal and 

county PMO 

 

River dredging and Water quality Leaching and Design of the dredged sediment disposal site Design institute Local IA,  
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Sub-projects 
Impact 

Factor 

Potential Impacts 

and/or Issues 
Mitigation Measures 

Implementing 

Company 

Supervising 

Agency 

Budget 

(USD) 

embankment construction 

[sub-projects H1, H2, H3, 

H4, H5, H6, H7, H8, H10, 

HS1] 

discharge of 

supernatant water 

from dredged 

sediment disposal 

sites 

includes leaching prevention and treatment of 

supernatant water 

municipal and 

county PMO 

 Dredged sediment 

disposal site drainage 

for heavy rain storm 

Design of the dredged sediment disposal site 

includes perimeter drainage for diverting overland 

runoff during rain storm 

Design institute Local IA, 

municipal and 

county PMO 

 

 Solid waste Disposal of dredged 

river sediment 

Specify the disposal site(s) in tender documents and 

that all dredged sediment disposal must use this 

site(s), and design after-use of the site 

Design institute Local IA, 

municipal and 

county PMO 

 

Solid waste management 

[sub-project H2] 

Air quality Odor from refuse 

collection and refuse 

transfer stations 

Refuse collection point & refuse transfer station 

design includes odor removal equipment/facility 

Design institute Local IA, 

municipal and 

county PMO 

 

 Water quality Refuse leachate at 

refuse collection and 

refuse transfer 

stations 

Refuse collection point and refuse transfer station 

design includes leachate collection system 

Design institute Local IA, 

municipal and 

county PMO 

 

 Solid waste Storage of hazardous 

chemicals and waste 

at the vehicle 

maintenance center 

Confirm the storage location and safety design Design institute Local IA, 

municipal and 

county PMO 

164,286 

B. Construction Stage       

Construction site good 

practice [sub-projects H1, 

H2, H3, H4, H5, H6, H7, H8, 

H9, H10, L1, HS1, WW1] 

Air quality TSP and PM10 Regular watering of the work site: twice daily in 

summer and autumn, in the morning before work 

commencement and after lunch before work 

commencement; water 4 times daily in winter and 

spring, once every 4 hours. Amount of water used 

should effectively suppress dust without hindering 

Contractor Local IA, local 

EPB 
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Sub-projects 
Impact 

Factor 

Potential Impacts 

and/or Issues 
Mitigation Measures 

Implementing 

Company 

Supervising 

Agency 

Budget 

(USD) 

work due to over watering. 

   Regular  cleaning: twice daily at works areas, at 

noon and before getting off work in the evening 

Contractor Local IA, local 

EPB 

 

   Wheel washing: before vehicles exiting the site 

especially after rainfall 

Contractor Local IA, local 

EPB 

 

   Selection of vehicles: airtight vehicles should be used 

for transport of scrap.  Transport vehicles should be 

in good condition. 

Contractor Local IA, local 

EPB 

 

   Avoid backfilling, loading and unloading, and house 

demolition in windy conditions 

Contractor Local IA, local 

EPB 

 

   Regular inspection to ascertain implementation of 

environmental management measures, and increase 

watering and cleaning frequencies based on actual 

conditions 

Contractor Local IA, local 

EPB 

 

   Storage yard and lime-soil mixing station should be 

set up in open area, with no concentrated residential 

areas and schools etc within 200 m 

Contractor Local IA, local 

EPB 

 

   Cement and materials with fine particles should be in 

sealed storage.  Storage of lime and sand should be 

centralized and covered. 

Contractor Local IA, local 

EPB 

 

   Take administrative and financial penalty action on 

those violating 

Contractor Local IA, local 

EPB 

 

 Noise Noise on construction 

sites from equipment 

and vehicles 

Sensible scheduling of construction activities, avoid 

too many noisy equipment working concurrently 

Contractor Local IA, local 

EPB 

 

   Selection of equipment should give priority to 

advanced quiet equipment and construction method, 

and tight control on the use of self-provided 

generators 

Contractor Local IA, local 

EPB 
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Sub-projects 
Impact 

Factor 

Potential Impacts 

and/or Issues 
Mitigation Measures 

Implementing 

Company 

Supervising 

Agency 

Budget 

(USD) 

   Comply with local requirements in areas with 

sensitive receptors very close by, in particular forbid 

construction works from 2200 to 0600 hr in urban 

areas.  If necessary, set up temporary noise barrier. 

Contractor Local IA, local 

EPB 

 

   Speed control on bulldozer, excavator, crusher and 

other transport vehicles travelling on site，adopt noise 

reduction measures on equipment, strengthen 

equipment repair and maintenance to keep them in 

good working condition 

Contractor Local IA, local 

EPB 

 

   Operate the equipment in accordance with 
specifications. Minimize the use of whistles 

Contractor Local IA, local 
EPB 

 

   Limit the speed of vehicles travelling on site (less 

than 8 km/hr), forbid the use of horns unless 

absolutely necessary 

Contractor Local IA, local 

EPB 

 

 Water quality Construction site 

wastewater discharge 

Domestic WW and cafeteria WW will go through 

biochemical treatment and grease trap prior to 

discharge 

Contractor Local IA, local 

EPB 

 

   Timely cleanup of scattered materials on site, 

stockpiles must adopt measures to prevent being 

washed into water bodies by rain water. 

Contractor Local IA, local 

EPB 

 

   Reuse of equipment and wheel wash WW for dust 

suppression 

Contractor Local IA, local 

EPB 

 

 Solid waste Construction site 

refuse and spoil 

disposal 

Construction waste must be transported in enclosed 

containers 

Contractor Local IA, local 

EPB 

 

   Enclosed waste collection points should be 

established on site, with separation of domestic 

waste and construction waste 

Contractor Local IA, local 

EPB 

 

   Domestic waste must have unified collection point 

and transported offsite for disposal regularly by 

Contractor Local IA, local 

EPB 
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Sub-projects 
Impact 

Factor 

Potential Impacts 

and/or Issues 
Mitigation Measures 

Implementing 

Company 

Supervising 

Agency 

Budget 

(USD) 

sanitation department 

   Stockpiling of excavated spoil, besides adopting dust 

suppression measure, needs to be enclosed by 

hoarding to prevent being washing into water bodies 

or municipal storm drain especially during rainy 

season 

Contractor Local IA, local 

EPB 

 

   Spoil must be disposed off at designated disposal 

site.  Backfilled area if not being used must be 

planted with vegetation to prevent soil erosion 

Contractor Local IA, local 

EPB 

 

 Ecology Destruction of 

vegetation 

Avoid rainy season.  If necessary, construct berms 

to direct rainwater runoff away 

Contractor Local IA, local 

EPB 

 

   Pay close attention to the growth of vegetation cover 

on backfilled area to prevent soil erosion. 

Contractor Local IA, local 

EPB 

 

   On completion of construction works, temporary 

occupied land should be restored, leveled and 

planted with landscape. 

Contractor Local IA, local 

EPB 

 

  Invasive species Only native vegetation with local provenance will be 

used for the constructed wetlands and re-vegetated 

areas after construction.  

Contractor Local IA, local 

EPB 

- 

 Physical 

Cultural 

Resources 

Destruction of cultural 

relics in river bed, lake 

bed and soil 

Contractor must comply with PRC's Cultural Relics 

Protection Law and Cultural Relics Protection Law 

Implementation Regulations if such relics are 

discovered, stop work immediately and notify the 

relevant authorities, adopt protection measures and 

notify the Security Bureau to protect the site 

Contractor Local IA, local 

EPB 

 

 Health & 

Safety 

Construction site 

sanitation 

The site should be effectively cleaned and 

disinfected.  During site formation, spray with 

phenolated water for disinfection. Toilets and refuse 

piles should also be disinfected, with timely removal 

Contractor Local IA, local 

EPB 
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Sub-projects 
Impact 

Factor 

Potential Impacts 

and/or Issues 
Mitigation Measures 

Implementing 

Company 

Supervising 

Agency 

Budget 

(USD) 

of solid waste. 

   Exterminate rodents on site once every season, and 

exterminate mosquitos and flies twice each year. 

Contractor Local IA, local 

EPB 

 

   Provide public toilets in accordance with the 

requirements of labor management and sanitation 

departments in the living areas on construction site, 

and appoint designated staff responsible for cleaning 

and disinfection 

Contractor Local IA, local 

EPB 

 

  Food safety Cafeteria on site must have regular inspection and 

supervision on food hygiene. Cafeteria workers must 

have valid health permits.  Once food poisoning is 

discovered, effective control measures must be 

implemented immediately to prevent it from 

spreading 

Contractor Local IA, local 

EPB 

 

  Disease prevention 

and safety awareness 

Construction workers must have physical 

examination before start working on site.  If 

infectious disease is found, the patient must be 

isolated for treatment to prevent the disease from 

spreading.  From the 2nd year onwards, conduct 

physical examination on 20% of the workers every 

year.   

Contractor Local IA, local 

EPB 

 

   Establish health clinic at location where workers are 

concentrated, which should be equipped with 

common medical supplies and medication for simple 

treatment and emergency treatment for accidents 

Contractor Local IA, local 

EPB 

 

   The project management department and contractors 

should specify the person responsible for health and 

epidemic prevention responsible for the education 

and propaganda on food hygiene and disease 

Contractor Local IA, local 

EPB 
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Sub-projects 
Impact 

Factor 

Potential Impacts 

and/or Issues 
Mitigation Measures 

Implementing 

Company 

Supervising 

Agency 

Budget 

(USD) 

prevention to raise the awareness of workers 

 Soil Soil erosion Install drainage ditches and sedimentation tanks in 

temporary construction areas to prevent soil erosion 

Contractor Local IA, local 

EPB 

 

River dredging and 

embankment construction 

[sub-projects H1, H2, H3, 

H4, H5, H6, H7, H8, H10, 

HS1] 

Air quality Odor during river 

dredging 

Based on the odor monitoring data at the nearest 

sensitive receptor or complaints from residents, 

change the construction process such as using 

different dredging method or reducing the dredging 

rate 

Contractor Local IA, local 

EPB 

 

 Odor from dredged 

sediment disposal site 

Based on the odor monitoring data at the nearest 

sensitive receptor or complaints from residents, 

provide odor mitigation measures if needed 

Contractor Local IA, local 

EPB 

 

 Water quality Release of pollutants 

from sediment during 

dredging 

Based on water quality monitoring data during 

dredging, change dredging process if SS levels at 

downstream impact stations is more than 130% of SS 

levels at upstream control station, such as using 

different dredging method or reducing dredging rate 

Contractor Local IA, local 

EPB 

 

  Discharge of 

supernatant water at 

dredged sediment 

disposal sites 

Based on SS of supernatant water at dredged 

sediment disposal site, improve sedimentation of 

supernatant water prior to discharge if needed. 

Contractor Local IA, local 

EPB 

 

  Sediment from river 

dredging 

Dredged river sediment must be disposed of at 

designated disposal site 

Contractor Local IA, local 

EPB 

 

   Dredged sediment disposal site must be designed to 

prevent leaching and to allow for adequate 

sedimentation so that the discharge of supernatant 

water will meet relevant standards 

Contractor Local IA, local 

EPB 

 

   Dredged sediment could be used for landscaping or 

agriculture, and uniformly mixed with natural soil 

Contractor Local IA, local 

EPB 

 

 Soil Soil erosion After dredging is completed, the dredged sediment Contractor Local IA, local  
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Sub-projects 
Impact 

Factor 

Potential Impacts 

and/or Issues 
Mitigation Measures 

Implementing 

Company 

Supervising 

Agency 

Budget 

(USD) 

disposal site should be compressed using tractor or 

other compaction tool, then covered the surface with 

approximately 0.3 m clean soil for planting vegetation 

EPB 

   The disposal site should be surrounded with hoarding 

with installation of drainage ditch and sedimentation 

tank to prevent erosion.  Temporary and new roads 

in the disposal site area should be paved with 0.1 m 

pebble stones as a temporary erosion protection 

measure. 

Contractor Local IA, local 

EPB 

957,381 

 Ecology Invasive species Only native vegetation with local provenance will be 

used for the constructed wetlands and re-vegetated 

areas after construction.  

Contractor Local IA, local 

EPB 

- 

C. Operational Stage       

Wastewater collection and 

treatment [H1, H3, H4, H5, 

H7, H8, H10, L1, HS1, 

WW1] 

Air quality Odor from pump 

station and/or 

treatment plant 

Regular maintenance of odor removal 

equipment/facility and removal of sludge 

Local IA Municipal and 

county PMO, 

local EPB 

 

Noise Noise from pump 

station and/or 

treatment plant 

Keep the equipment in good working condition and 

with regular maintenance 

Local IA Municipal and 

county PMO, 

local EPB 

 

 Water quality Discharge of treated 

effluent from treatment 

plant 

Keep the treatment process in normal operating 

condition with regular maintenance of equipment 

Local IA Municipal and 

county PMO, 

local EPB 

 

   Prioritize effluent re-use for irrigation or street 

cleaning 

Local IA Municipal and 

county PMO, 

local EPB 

 

 Solid waste Disposal of sludge Prioritize ways and opportunities to re-use the sludge Local IA Municipal and 

county PMO, 

local EPB 

 

   Regular transport of sludge to designated treatment Local IA Municipal and  
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Sub-projects 
Impact 

Factor 

Potential Impacts 

and/or Issues 
Mitigation Measures 

Implementing 

Company 

Supervising 

Agency 

Budget 

(USD) 

or disposal facilities county PMO, 

local EPB 

  Disposal of spent UV 

lamps 

Regular transport of spent UV lamps to designated 

hazardous waste treatment facilities or arrange for 

the supplier to take back spent UV lamps for recycling 

Local IA Municipal and 

county PMO, 

local EPB 

 

River dredging and 

embankment construction 

[sub-projects H1, H2, H3, 

H4, H5, H6, H7, H8, H10, 

HS1] 

Air quality Odor from dredged 

sediment disposal site 

Expedite planting and re-use of dredged river 

sediment 

Local IA Municipal and 

county PMO, 

local EPB 

 

Wetland construction and/or 

rehabilitation [sub-projects 

H1, H3, H6, H9] 

Ecology Maintenance of 

wetland 

Carry out wetland maintenance at least once each 

year to maintain wetland functions 

Local IA Municipal and 

county PMO, 

local EPB 

 

Solid waste management 

[sub-project H2] 

Air quality Odor from refuse 

collection and refuse 

transfer stations 

Regular maintenance of odor removal 

equipment/facility 

Local IA Municipal and 

county PMO, 

local EPB 

 

  Emissions from 

garbage trucks 

Regular maintenance and repair of vehicles Local IA Municipal and 

county PMO, 

local EPB 

 

 Water quality Leachate from refuse 

collection and refuse 

transfer stations 

Use sewage suction truck to regularly transport 

leachate to the Longquanshan Landfill Leachate 

Treatment Plant 

Local IA Municipal and 

county PMO, 

local EPB 

 

 Solid waste Hazardous waste from 

the vehicle 

maintenance center 

Safe storage of hazardous waste at the center and 

regular transport to designated hazardous treatment 

facility 

Local IA Local PMO, 

local EPB 
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Sub-projects 
Impact 

Factor 

Potential Impacts 

and/or Issues 
Mitigation Measures 

Implementing 

Company 

Supervising 

Agency 

Budget 

(USD) 

All sub-projects [H1, H2, H3, 

H4, H5, H6, H7, H8, H9, 

H10, L1, HS1, WW1] 

Community Grievance and 

complaints 

Establish a grievance mechanism, provide a 

complaint hotline and post the number at each major 

entrance to the construction site.  Record each 

complaint and issue a written reply on resolving the 

issues within 7 days 

Local IA Municipal and 

county PMO, 

local EPB 

 

  Environmental audit 

by nearby community 

team (3-yr duration) 

Establish a 3-person community watch team to 

monitor the environmental conditons during project 

operation 

Local IA Municipal and 

county PMO, 

local EPB 342,794 

EIR = environmental impact report; EPB = Environmental Protection Bureau; IA = implementing agency; PM10 = particulate matter with a diameter of ≤10 micron; PMO = 

project management office; SS = suspended solids; TSP = total suspended particulates; UV = ultra-violet  
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Table A.I-2: Monitoring Program 

 

ITEM 

MONITORING PARAMETER MONITORING CONTENT 

SUB-PROJECT H1 

Construction Stage 

Air quality PM10 6 locations: Zhouchong、Magang、Zhenggang、Xiayegang、Qingang、Wawu Village 

  Duration: 1 day 24-hr continuous sampling 

  Frequency: 1 day per month 

 Odor (odor unit) 5 locations: Zhouchong、Magang、Zhenggang、Xiayegang、Qingang 

  Duration: 1 time per day 

  Frequency: 1 day per month 

Noise LAeq 6 locations: Zhouchong、Magang、Zhenggang、Xiayegang、Qingang、Wawu Village 

  Duration: 2 times per day, once in day time and once in night time (if construction occurs in night time), 

minimum 0.5 hr each time 

  Frequency: 1 day per week in the first 3 months，reduced to 1 day per month after 3 months if compliance is 

achieved。No monitoring for pipeline construction is needed for sensitive receptors more than 200 m away 

from pipeline construction 

Water quality DO,SS,TN,TP, Mineral Oil 5 locations: （1）100m upstream of dredging section（Control Station), (2) 300m downstream of dredging 

section (Impact Station), [If there are more than 1 dredging section, each section should have 1 upstream and 

1 downstream monitoring location]（3）Dredged sediment disposal site supernatant water discharge point,

（4）WWTP construction site WW discharge point (only monitor SS),（5）WW PS construction site discharge 

point（only monitor SS） 

  Duration: 1 time per day at river, WWTP and PS monitoring locations; at dredged sediment disposal site, 5 

times in 1 day with one time each hour for 5 consecutive hours, then composite the 5 samples 

  Frequency: 1 day per month 

Ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

2 locations: （1）River section underneath the Huizhou Road Bridge，（2）River section 100m upstream of 

the Huanhuxi Road Bridge 

 Duration: 1 time per day 

 Frequency: 1 day every 3 months 

Soil Soil erosion 10 locations: 5 drill rod observation locations in the main works area、4 drill rod observation locations at the 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

dredged sediment disposal site area、1 site inspection location at temporary works area 

  Duration: 1 time per day 

  Frequency: 1 day every 2 months at main works area、1 day every 3 months at disposal site and temporary 

works area 

 Implementation entity: Environmental Monitoring Station, ecologist 

 Supervision entity: IA, local EPB 

 Budget (USD): 25,556 

Operational Stage 

Air quality Odor (odor unit) 2 locations: Wawu Village (near WWTP)，boundary of PS 

  Duration: 1 time per day 

  Frequency: Monitor for 3 consecutive years，1 day per month in 1st year，1 day every 3 months in 2nd and 3rd 

year 

Noise LAeq 6 locations:（1）Wawu Village（near WWTP）,（2）each of the 4 boundaries of WWTP，（3）boundary of 

PS 

  Duration: 2 times per day, once in day time and once in night time, minimum 0.5 hr each time 

  Frequency: 1 day per month，monitoring could be terminated if compliance is achieved in 3 consecutive 

months 

Water quality pH、CODCr、BOD5、SS、TN、TP、fecal coliform 1 location: 500m downstream of the WWTP discharge point 

  Duration: 1 time per day 

  Frequency: 1 day every 3 months for 3 consecutive years 

Solid waste WWTP sludge：moisture content、Cu、Cd、

Cr、Pb、Zn 

1 location: Sludge dewatering plant 

 Duration:1 time per day 

  Frequency: 1 day every 6 months 

Rehabilitation 

of dredged 

sediment 

disposal site 

Heavy metal content (As, Hg,Pb,Cu,Zn,Cr,Ni) 

in the fruits, flowers and leaves of trees and 

vegetation planted in the dredged sediment 

disposal site 

1 location: dredged sediment disposal site 

Duration: 1 time per day 

Frequency: 1 day per year for 3 consecutive years 

River ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

2 locations: （1）River section underneath the Huizhou Road Bridge，（2）River section 100m upstream of 

the Huanhuxi Road Bridge 

 Duration: 1 time per day 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

 Frequency: 1 day every 3 months for 3 consecutive years 

Wetland 

ecology 

Water quality：pH、COD、TN、NH3-N、TP、

salinity 

1 time every 3 months for 3 consecutive years 

Hydrology：water level 1 time every 3 months for 3 consecutive years 

 Flora：species composition, density, biomass 1 time every season（in February, May, August and November) for 3 consecutive years 

 Benthic macroinfauna：species composition, 

density, biomass 

2 times per year for 3 consecutive years 

 Phytoplankton：species composition, density, 

biomass, chlorophyll-a 

1 time per month for 3 consecutive years 

 Zooplankton：species composition, density, 

biomass 

1 time per month for 3 consecutive years 

 Crustacean：species composition, numerical 

abundance, density, biomass 

1 time per month for 3 consecutive years 

 Fish：species composition 、size、fish age、

yield、fish diseases 

1 time per month for 3 consecutive years 

 Birds：species composition, numerical 

abundance, nesting and breeding grounds 

1 time per month for 3 consecutive years 

 Implementation entity: IA 

 Supervision entity: Municipal and county PMO, local EPB 

 Budget for 3 years (USD): 31,905 

   

   

SUB-PROJECT H2 

Construction Stage 

Air quality PM10 15 locations: Huilong Village, Wanghu Village, Liiujiagang Village, Hetieguan Village, Xiaoyingniu Village, 

Liushouda Village, Zhangwang Village, Miaowang Village, Zhangzongsan Village, Wanghuibao, 

Zhanghongge Village, Fangsiliu Village, Zhangdun Village, Kiln Plant dormitory, Meishou Village 

  Duration: 1 day 24-hr continuous sampling 

  Frequency: 1 day per month 

 Odor (odor unit) 1 location: Liujiagang Village 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

  Duration: 1 time per day 

  Frequency: 1 day per month 

Noise LAeq 15 locations: Huilong Village, Wanghu Village, Liiujiagang Village, Hetieguan Village, Xiaoyingniu Village, 

Liushouda Village, Zhangwang Village, Miaowang Village, Zhangzongsan Village, Wanghuibao, 

Zhanghongge Village, Fangsiliu Village, Zhangdun Village, Kiln Plant dormitory, Meishou Village 

  Duration: 2 times per day, once in day time and once in night time (if construction occurs in night time), 

minimum 0.5 hr each time 

  Frequency: 1 day per week in the first 3 months，reduced to 1 day per month after 3 months if compliance is 

achieved。No monitoring for pipeline construction is needed for sensitive receptors more than 200 m away 

from pipeline construction 

Water quality DO,SS,TN,TP, Mineral Oil 9 locations: (1) 100m upstream (control station) and 300 m downstream (impact station) of dredging section 

on each of the 4 rivers (Yaobuwei East Bank, Yaobuwei Shizigou, Shibalianwei East Bank, Xinglong Bridge 

River) [total 8 locations，if there are more than 1 dredging section on each river, each section should have 1 

upstream and 1 downstream monitoring location]; (2) 1 location at the dredging sediment disposal site 

supernatant water discharge point 

  Duration: 1 time per day at river monitoring locations; at dredged sediment disposal site, 5 times in 1 day with 

one time each hour for 5 consecutive hours, then composite the 5 samples 

  Frequency: 1 day per month 

Ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

2 locations: （1）Shibalianwei East Bank near Shizigou East flood water pumping station，（2）Shibalianwei 

East Bank near Shibalianwei flood water pumping station 

 Duration: 1 time per day 

 Frequency: 1 day every 3 months 

Soil Soil erosion 10 locations: 5 drill rod observation locations in the main works area、4 drill rod observation locations at the 

dredged sediment disposal site area、1 site inspection location at temporary works area 

  Duration: 1 time per day 

  Frequency: 1 day every 2 months at main works area、1 day every 3 months at disposal site and temporary 

works area 

 Implementation entity: Environmental Monitoring Station, ecologist 

 Supervision entity: IA, local EPB 

 Budget (USD): 32,540 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

Operational Stage 

Air quality Odor (odor unit) 3 locations: Liujiagang Village, Kiln Plant dormitory, Meishou Village 

  Duration: 1 time per day 

  Frequency: Monitor for 3 consecutive years，1 day per month in 1st year，1 day every 3 months in 2nd and 3rd 

year 

Rehabilitation 

of dredged 

sediment 

disposal site 

Heavy metal content (As, Hg,Pb,Cu,Zn,Cr,Ni) 

in the fruits, flowers and leaves of trees and 

vegetation planted in the dredged sediment 

disposal site 

1 location: dredged sediment disposal site 

Duration: 1 time per day 

Frequency: 1 day per year for 3 consecutive years 

River ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

2 locations: （1）Shibalianwei East Bank near Shizigou East flood water pumping station，（2）Shibalianwei 

East Bank near Shibalianwei flood water pumping station 

 Duration: 1 time per day 

 Frequency: 1 day every 3 months for 3 consecutive years 

 Implementation entity: IA 

 Supervision entity: Municipal and county PMO, local EPB 

 Budget for 3 years (USD): 6,667 

   

   

SUB-PROJECT H3 

Construction Stage 

Air quality PM10 4 locations: Zhennan River Cuozhen town section、Xiaojiacun、Luxicun、Changlecun 

  Duration: 1 day 24-hr continuous sampling 

  Frequency: 1 day per month 

 Odor (odor unit) 4 locations: Zhennan River Cuozhen town section、Xiaojiacun、Luxicun、Changlecun 

  Duration: 1 time per day 

  Frequency: 1 day per month 

Noise LAeq 4 locations: Zhennan River Cuozhen town section、Xiaojiacun、Luxicun、Changlecun 

  Duration: 2 times per day, once in day time and once in night time (if construction occurs in night time), 

minimum 0.5 hr each time 

  Frequency: 1 day per week in the first 3 months，reduced to 1 day per month after 3 months if compliance is 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

achieved。No monitoring for pipeline construction is needed for sensitive receptors more than 200 m away 

from pipeline construction 

Water quality DO,SS,TN,TP, Mineral Oil 9 locations: （1）100m upstream (control station) and 300 m downstream (impact station) of dredging section 

on Zhennan River and Xuguangxiba Stream，[total 4 locations，if there are more than 1 dredging section on 

each river, each section should have 1 upstream and 1 downstream monitoring location];（2）1 location at 

each of the 4 dredged sediment disposal sites (Zhennan River, Dingxi, Qingyangtang, Xiaojia) supernatant 

water discharge point;（3）WW PS works area wastewater discharge point（only monitor SS） 

  Duration: 1 time per day at river and PS monitoring locations; at dredged sediment disposal site, 5 times in 1 

day with one time each hour for 5 consecutive hours, then composite the 5 samples 

  Frequency: 1 day per month 

Ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

2 locations:（1）Zhennan River near Dianbu River confluence，（2）Xuguangshiba Stream near Xiaojiacun 

 Duration: 1 time per day 

 Frequency: 1 day every 3 months 

Soil Soil erosion 10 locations: 5 drill rod observation locations in the main works area、4 drill rod observation locations at the 

dredged sediment disposal site area、1 site inspection location at temporary works area 

  Duration: 1 time per day 

  Frequency: 1 day every 2 months at main works area、1 day every 3 months at disposal site and temporary 

works area 

 Implementation entity: Environmental Monitoring Station, ecologist 

 Supervision entity: IA, local EPB 

 Budget (USD): 58,571 

Operational Stage 

Air quality Odor (odor unit) 1 location：boundary of PS 

  Duration: 1 time per day 

  Frequency: Monitor for 3 consecutive years，1 day per month in 1st year，1 day every 3 months in 2nd and 3rd 

year 

Noise LAeq 1 location：boundary of PS 

  Duration: 2 times per day, once in day time and once in night time, minimum 0.5 hr each time 

  Frequency: 1 day per month，monitoring could be terminated if compliance is achieved in 3 consecutive 

months 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

Water quality pH、CODCr、BOD5、SS、TN、TP、fecal coliform 2 locations:（1）Zhennan River near Dianbu River confluence，（2）Xuguangshiba Stream near Xiaojiacun 

  Duration: 1 time per day 

  Frequency: 1 day every 3 months for 3 consecutive years 

Rehabilitation 

of dredged 

sediment 

disposal site 

Heavy metal content (As, Hg,Pb,Cu,Zn,Cr,Ni) 

in the fruits, flowers and leaves of trees and 

vegetation planted in the dredged sediment 

disposal site 

4 locations: 1 at each of the 4 dredged sediment disposal sites (Zhennan River, Dingxi, Qingyangtang, 

Xiaojia) 

Duration: 1 time per day 

Frequency: 1 day per year for 3 consecutive years 

River ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

2 locations:（1）Zhennan River near Dianbu River confluence，（2）Xuguangshiba Stream near Xiaojiacun 

 Duration: 1 time per day 

 Frequency: 1 day every 3 months for 3 consecutive years 

Wetland 

ecology 

Water quality：pH、COD、TN、NH3-N、TP、

salinity 

1 time every 3 months for 3 consecutive years 

Hydrology：water level 1 time every 3 months for 3 consecutive years 

 Flora：species composition, density, biomass 1 time every season（in February, May, August and November) for 3 consecutive years 

 Benthic macroinfauna：species composition, 

density, biomass 

2 times per year for 3 consecutive years 

 Phytoplankton：species composition, density, 

biomass, chlorophyll-a 

1 time every 3 months for 3 consecutive years 

 Zooplankton：species composition, density, 

biomass 

1 time every 3 months for 3 consecutive years 

 Crustacean：species composition, numerical 

abundance, density, biomass 

1 time every 3 months for 3 consecutive years 

 Fish：species composition 、size、fish age、

yield、fish diseases 

1 time every 3 months for 3 consecutive years 

 Birds：species composition, numerical 

abundance, nesting and breeding grounds 

1 time every 3 months for 3  consecutive years 

 Implementation entity: IA 

 Supervision entity: Municipal and county PMO, local EPB 

 Budget for 3 years (USD): 168.571 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

   

SUB-PROJECT H4 

Construction Stage 

Air quality PM10 12 locations （1）Shenhezhen：Sanhe Middle School、Sanhezhen Central Primary School、Tianranyuan 

Community、Wuliandui Village、Hupingqiao Village、Wannian Temple、Sanhezhen town area、Huangshuijing 

Kindergarten、Dongjie Village、Shucheng County Qinjiadun Village、Lujiang County Chenwan Village；（2）

Zhongpai WWTP：Zhongpai Village Committee 

  Duration: 1 day 24-hr continuous sampling 

  Frequency: 1 day per month 

 Odor (odor unit) 13 locations (11 in Sanhezhen + 2 near dredged sediment disposal site): Sanhe Middle School、Sanhezhen 

Central Primary School、Tianranyuan Community、Wuliandui Village、Hupingqiao Village、Wannian Temple、

Sanhezhen town area、Huangshuijing Kindergarten、Dongjie Village、Shucheng County Qinjiadun Village、

Lujiang County Chenwan Village、Jiunian Village、Dongchengdui 

  Duration: 1 time per day 

  Frequency: 1 day per month 

Noise LAeq 12 locations（11 at Sanhezhen、1 at Zhongpai WWTP）: （1）Shenhezhen：Sanhe Middle School、Sanhezhen 

Central Primary School、Tianranyuan Community、Wuliandui Village、Hupingqiao Village、Wannian Temple、

Sanhezhen town area、Huangshuijing Kindergarten、Dongjie Village、Shucheng County Qinjiadun Village、

Lujiang County Chenwan Village；（2）Zhongpai WWTP：Zhongpai Village Committee 

  Duration: 2 times per day, once in day time and once in night time (if construction occurs in night time), 

minimum 0.5 hr each time 

  Frequency: 1 day per week in the first 3 months，reduced to 1 day per month after 3 months if compliance is 

achieved。No monitoring for pipeline construction is needed for sensitive receptors more than 200 m away 

from pipeline construction 

Water quality DO,SS,TN,TP, Mineral Oil 11 locations: (1) 100m upstream (control station) and 300m downstream of each of the 5 dredging areas on 

Fengle River (sections A, B, D, E, F) [total 10 locations, if there are more than 1 dredging section in each 

dredging area, each section should have 1 upstream and 1 downstream monitoring location] ; (2) Dredged 

sediment disposal site supernatant water discharge point 

  Duration: 1 time per day at river monitoring locations; at dredged sediment disposal site, 5 times in 1 day with 

one time each hour for 5 consecutive hours, then composite the 5 samples 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

  Frequency: 1 day per month 

Ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

5 locations:（1）300m downstream of Fengle River Main Gate，（2）200m upstream of Tianjiuku，（3）100m 

downstream of Xiaonan Bridge，（4）800m upstream of Yaokou，（5）500m downstream of Taiping Bridge 

 Duration: 1 time per day 

 Frequency: 1 day every 3 months 

Soil Soil erosion 10 locations: 5 drill rod observation locations in the main works area、4 drill rod observation locations at the 

dredged sediment disposal site area、1 site inspection location at temporary works area 

  Duration: 1 time per day 

  Frequency: 1 day every 2 months at main works area、1 day every 3 months at disposal site and temporary 

works area 

 Implementation entity: Environmental Monitoring Station, ecologist 

 Supervision entity: IA, local EPB 

 Budget (USD): 76,984 

Operational Stage 

Air quality Odor (odor unit) 2 locations: Zhongpai Village Committee，boundary of PS 

  Duration: 1 time per day 

  Frequency: Monitor for 3 consecutive years，1 day per month in 1st year，1 day every 3 months in 2nd and 3rd 

year 

Noise LAeq 6 locations:（1）Zhongpai Village Committee,（2）each of the 4 boundaries of WWTP，（3）boundary of PS 

  Duration: 2 times per day, once in day time and once in night time, minimum 0.5 hr each time 

  Frequency: 1 day per month，monitoring could be terminated if compliance is achieved in 3 consecutive 

months 

Water quality pH、CODCr、BOD5、SS、TN、TP、fecal coliform 6 locations:（1）300m downstream of Fengle River Main Gate，（2）200m upstream of Tianjiuku，（3）100m 

downstream of Xiaonan Bridge，（4）800m upstream of Yaokou，（5）500m downstream of Taiping Bridge，

（6）500m downstream of Zhongpai WWTP discharge point 

  Duration: 1 time per day 

  Frequency: 1 day every 3 months for 3 consecutive years 

Solid waste WWTP sludge：moisture content、Cu、Cd、

Cr、Pb、Zn 

1 location: Sludge dewatering plant 

 Duration:1 time per day 

  Frequency: 1 day every 6 months for 3 consecutive years 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

Rehabilitation 

of dredged 

sediment 

disposal site 

Heavy metal content (As, Hg,Pb,Cu,Zn,Cr,Ni) 

in the fruits, flowers and leaves of trees and 

vegetation planted in the dredged sediment 

disposal site 

1 location: dredged sediment disposal site 

Duration: 1 time per day 

Frequency: 1 day per year for 3 consecutive years 

River ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

5 locations:（1）300m downstream of Fengle River Main Gate，（2）200m upstream of Tianjiuku，（3）100m 

downstream of Xiaonan Bridge，（4）800m upstream of Yaokou，（5）500m downstream of Taiping Bridge 

 Duration: 1 time per day 

 Frequency: 1 day every 3 months for 3 consecutive years 

 Implementation entity: IA 

 Supervision entity: Municipal and county PMO, local EPB 

 Budget for 3 years (USD): 253,524 

   

   

SUB-PROJECT H5 

Construction Stage 

Air quality PM10 5 locations: Beicheng Shijicheng, Chengang Village, Shuangfengli Community, Shuangdunzhen, Sheba 

  Duration: 1 day 24-hr continuous sampling 

  Frequency: 1 day per month 

 Odor (odor unit) 5 locations: Beicheng Shijicheng, Chengang Village, Shuangfengli Community, Shuangdunzhen, Sheba 

  Duration: 1 time per day 

  Frequency: 1 day per month 

Noise LAeq 5 locations: Beicheng Shijicheng, Chengang Village, Shuangfengli Community, Shuangdunzhen, Sheba 

  Duration: 2 times per day, once in day time and once in night time (if construction occurs in night time), 

minimum 0.5 hr each time 

  Frequency: 1 day per week in the first 3 months，reduced to 1 day per month after 3 months if compliance is 

achieved。No monitoring for pipeline construction is needed for sensitive receptors more than 200 m away 

from pipeline construction 

Water quality DO,SS,TN,TP, Mineral Oil 3 locations: （1）100m upstream（control station）、300m downstream (impact station) of the dredging section 

on Chu River Drainage Channel [total 2 locations; If there are more than 1 dredging section, each section 

should have 1 upstream and 1 downstream monitoring location];（2）Dredged sediment temporary storage site 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

supernatant water discharge point 

  Duration: 1 time per day at river monitoring locations; at dredged sediment disposal site, 5 times in 1 day with 

one time each hour for 5 consecutive hours, then composite the 5 samples 

  Frequency: 1 day per month 

Ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

2 locations: Chu River Drainage Channel（1）Shuangdunji Qiening section，（2）Caitang Reservoir Tianfang 

section 

 Duration: 1 time per day 

 Frequency: 1 day every 3 months 

Soil Soil erosion 10 locations: 5 drill rod observation locations in the main works area、4 drill rod observation locations at the 

dredged sediment disposal site area、1 site inspection location at temporary works area 

  Duration: 1 time per day 

  Frequency: 1 day every 2 months at main works area、1 day every 3 months at disposal site and temporary 

works area 

 Implementation entity: Environmental Monitoring Station, ecologist 

 Supervision entity: IA, local EPB 

 Budget (USD): 19,048 

Operational Stage 

Water quality pH、CODCr、BOD5、SS、TN、TP、fecal coliform 2 locations: Chu River Drainage Channel（1）Shuangdunji Qiening section，（2）Caitang Reservoir Tianfang 

section 

  Duration: 1 time per day 

  Frequency: 1 day every 3 months for 3 consecutive years 

Rehabilitation 

of dredged 

sediment 

disposal site 

Heavy metal content (As, Hg,Pb,Cu,Zn,Cr,Ni) 

in the fruits, flowers and leaves of trees and 

vegetation planted in the dredged sediment 

disposal site 

1 location: dredged sediment disposal site 

Duration: 1 time per day 

Frequency: 1 day per year for 3 consecutive years 

River ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

2 locations: Chu River Drainage Channel（1）Shuangdunji Qiening section，（2）Caitang Reservoir Tianfang 

section 

 Duration: 1 time per day 

 Frequency: 1 day every 3 months for 3 consecutive years 

 Implementation entity: IA 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

 Supervision entity: Municipal and county PMO, local EPB 

 Budget for 3 years (USD): 25,238 

   

   

SUB-PROJECT H6 

Construction Stage 

Air quality PM10 1 location: Lirong Village 

  Duration: 1 day 24-hr continuous sampling 

  Frequency: 1 day per month 

Noise LAeq 1 location: Lirong Village 

  Duration: 2 times per day, once in day time and once in night time (if construction occurs in night time), 

minimum 0.5 hr each time 

  Frequency: 1 day per week in the first 3 months，reduced to 1 day per month after 3 months if compliance is 

achieved 

Water quality DO,SS,TN,TP, Mineral Oil 6 locations: （1）100m upstream（control station）、300m downstream (impact station) of the dredging section 

on Tangxi River and Shiwuli River River [total 4 locations; If there are more than 1 dredging section, each 

section should have 1 upstream and 1 downstream monitoring location]（2）200 m upstream and 200 m 

downstream off the shoreline of the lake sediment supply area [total 2 locations] 

  Duration: 1 time per day 

  Frequency: 1 day per month 

Ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

2 locations: Tangxi River mouth、Shiwuli River mouth 

 Duration: 1 time per day 

 Frequency: 1 day every 3 months 

Soil Soil erosion 10 locations: 5 drill rod observation locations in the main works area、4 drill rod observation locations at the 

dredged sediment disposal site area、1 site inspection location at temporary works area 

  Duration: 1 time per day 

  Frequency: 1 day every 2 months at main works area、1 day every 3 months at disposal site and temporary 

works area 

 Implementation entity: Environmental Monitoring Station, ecologist 

 Supervision entity: IA, local EPB 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

 Budget (USD): 10,635 

Operational Stage 

Water quality pH、CODCr、BOD5、SS、TN、TP、fecal coliform 2 locations: Tangxi River mouth; Shiwuli River mouth 

  Duration: 1 time per day 

  Frequency: 1 day every 3 months for 3 consecutive years 

River ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

2 locations: Tangxi River mouth; Shiwuli River mouth 

 Duration: 1 time per day 

 Frequency: 1 day every 3 months for 3 consecutive years 

Wetland 

ecology 

Water quality：pH、COD、TN、NH3-N、TP、

salinity 

1 time every 3 months for 3 consecutive years 

Hydrology：water level 1 time every 3 months for 3 consecutive years 

 Flora：species composition, density, biomass 1 time every season（in February, May, August and November) for 3 consecutive years 

 Benthic macroinfauna：species composition, 

density, biomass 

2 times per year for 3 consecutive years 

 Phytoplankton：species composition, density, 

biomass, chlorophyll-a 

1 time every 3 months for 3 consecutive years 

 Zooplankton：species composition, density, 

biomass 

1 time every 3 months for 3 consecutive years 

 Crustacean：species composition, numerical 

abundance, density, biomass 

1 time every 3 months for 3 consecutive years 

 Fish：species composition 、size、fish age、

yield、fish diseases 

1 time every 3 months for 3 consecutive years 

 Birds：species composition, numerical 

abundance, nesting and breeding grounds 

1 time every 3 months for 3 consecutive years 

 Implementation entity: IA 

 Supervision entity: Municipal and county PMO, local EPB 

 Budget for 3 years (USD): 9,841 

   

   

SUB-PROJECT H7 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

Construction Stage 

Air quality PM10 14 locations: (1) Yuxi River town section: Dai Village, Dongtu Village, Guojiahu Village, Fangjiadun Village, 

Wangjia Village, Zhongfen Village; (2) Tian River: Henanwang Community, Daximen Community, Diesel 

Engine Factory dormitory, Caijia Village, Zhanggang, (3) Disposal site: Zhangcong Village, Nie Village; (4) PS 

works area: Biguiyuan Community 

  Duration: 1 day 24-hr continuous sampling 

  Frequency: 1 day per month 

 Odor (odor unit) 2 locations: Zhangcong Village, Nie Village 

  Duration: 1 time per day 

  Frequency: 1 day per month 

Noise LAeq 14 locations: (1) Yuxi River town section: Dai Village, Dongtu Village, Guojiahu Village, Fangjiadun Village, 

Wangjia Village, Zhongfen Village; (2) Tian River: Henanwang Community, Daximen Community, Diesel 

Engine Factory dormitory, Caijia Village, Zhanggang, (3) Disposal site: Zhangcong Village, Nie Village; (4) PS 

works area: Biguiyuan Community 

  Duration: 2 times per day, once in day time and once in night time (if construction occurs in night time), 

minimum 0.5 hr each time 

  Frequency: 1 day per week in the first 3 months，reduced to 1 day per month after 3 months if compliance is 

achieved。No monitoring for pipeline construction is needed for sensitive receptors more than 200 m away 

from pipeline construction 

Water quality DO,SS,TN,TP, Mineral Oil 7 locations: (1) 100m upstream (control station) and 300m downstream (impact station) of the dredging 

section on Yuxi River and Xi River [total 4 locations, if there are more than 1 dredging section on each river, 

each section should have 1 upstream and 1 downstream location]; (2) Dredged sediment disposal site 

supernatant water discharge point; (3) WWTP construction site WW discharge point (only monitor SS); (4) 

WW PS construction site discharge point (only monitor SS) 

  Duration: 1 time per day at river, WWTP and PS monitoring locations; at dredged sediment disposal site, 5 

times in 1 day with one time each hour for 5 consecutive hours, then composite the 5 samples 

  Frequency: 1 day per month 

Ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

2 locations: 1 on Yuxi River, 1 on Tian River 

 Duration: 1 time per day 

 Frequency: 1 day every 3 months 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

Soil Soil erosion 10 locations: 5 drill rod observation locations in the main works area、4 drill rod observation locations at the 

dredged sediment disposal site area、1 site inspection location at temporary works area 

  Duration: 1 time per day 

  Frequency: 1 day every 2 months at main works area、1 day every 3 months at disposal site and temporary 

works area 

 Implementation entity: Environmental Monitoring Station, ecologist 

 Supervision entity: IA, local EPB 

 Budget (USD): 25,556 

Operational Stage 

Air quality Odor (odor unit) 1 location: Biguiyuan Community 

  Duration: 1 time per day 

  Frequency: Monitor for 3 consecutive years，1 day per month in 1st year，1 day every 3 months in 2nd and 3rd 

year 

Noise LAeq 5 locations: (1) each of the 4 boundaries of WWTP; (2) boundary of PS 

  Duration: 2 times per day, once in day time and once in night time, minimum 0.5 hr each time 

  Frequency: 1 day per month，monitoring could be terminated if compliance is achieved in 3 consecutive 

months 

Water quality pH、CODCr、BOD5、SS、TN、TP、fecal coliform 3 locations: (1) 1 on Yuxi River; (2) 1 on Tian River; (3) 500m downstream of WWTP discharge point 

  Duration: 1 time per day 

  Frequency: 1 day every 3 months for 3 consecutive years 

Solid waste WWTP sludge：moisture content、Cu、Cd、

Cr、Pb、Zn 

1 location: sludge dewatering plant 

 Duration:1 time per day 

  Frequency: 1 day every 6 months for 3 consecutive years 

Rehabilitation 

of dredged 

sediment 

disposal site 

Heavy metal content (As, Hg,Pb,Cu,Zn,Cr,Ni) 

in the fruits, flowers and leaves of trees and 

vegetation planted in the dredged sediment 

disposal site 

1 location: dredged sediment disposal site 

Duration: 1 time per day 

Frequency: 1 day per year for 3 consecutive years 

River ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

2 locations: 1 on Yuxi River, 1 on Tian River 

 Duration: 1 time per day 

 Frequency: 1 day every 3 months for 3 consecutive years 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

 Implementation entity: IA 

 Supervision entity: Municipal and county PMO, local EPB 

 Budget for 3 years (USD): 8,571 

   

   

SUB-PROJECT H8 

Construction Stage 

Air quality PM10 8 locations: Tianbu Village, Zhangjiawei, Sunjiawei, Xinxiaowei Village, Xiaohebao Village, Hebaowei Village, 

Wangqiao Village, Tongyangzhen Henan Village 

  Duration: 1 day 24-hr continuous sampling 

  Frequency: 1 day per month 

 Odor (odor unit) 7 locations: Tianbu Village, Zhangjiawei, Sunjiawei, Xinxiaowei Village, Xiaohebao Village, Hebaowei Village, 

Wangqiao Village 

  Duration: 1 time per day 

  Frequency: 1 day per month 

Noise LAeq 8 locations: Tianbu Village, Zhangjiawei, Sunjiawei, Xinxiaowei Village, Xiaohebao Village, Hebaowei Village, 

Wangqiao Village, Tongyangzhen Henan Village 

  Duration: 2 times per day, once in day time and once in night time (if construction occurs in night time), 

minimum 0.5 hr each time 

  Frequency: 1 day per week in the first 3 months，reduced to 1 day per month after 3 months if compliance is 

achieved。No monitoring for pipeline construction is needed for sensitive receptors more than 200 m away 

from pipeline construction 

Water quality DO,SS,TN,TP, Mineral Oil 24 locations:（1）100m upstream (control station) and 300m downstream (impact station) of the dredging 

sections on Zhegao River, Xiage River and Tongyang River [Total 6 locations; if there are more than 1 

dredging section on each river, each section should have 1 upstream and 1 downstream monitoring location]

（2）each of the 7 Zhegao River dredged sediment disposal site（Liuyang、Jincun、Fenhankou、Jiangjiawei、

Sunjiawei、Zhennan）supernatant water discharge points；（3）each of the 3 Xiage River dredged sediment 

disposal site （Zhangcun、Zhoujiawei、Xinxiaowei) supernatant water discharge points；（4）each of the 6 

Tongyang River dredged sediment disposal site（Xiaohebao、Hebaowei、Huangzhuang、Henancun、

Donghuang Temple、Wang Bridge）supernatant water discharge points;（5）Xiagezhen WWTP work site WW 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

discharge point；（6）Tongyangzhen WWTP work site WW discharge point 

  Duration: 1 time per day at river and WWTP monitoring locations; at dredged sediment disposal site, 5 times 

in 1 day with one time each hour for 5 consecutive hours, then composite the 5 samples 

  Frequency: 1 day per month 

Ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

8 locations:（1）3 on Zhegao River (Jincun section #1, Shenhang section, Zhegaozhen section)；（2）2 on 

Xiage River (Zhangcun section, Chengziwei section)；（3）3 on Tongyang River (Hebaowei section, Tong River 

Donghuang Temple section, Yang River Huangzhuang section 

  Duration: 1 time per day 

  Frequency: 1 day every 3 months 

Soil Soil erosion 10 locations: 5 drill rod observation locations in the main works area、4 drill rod observation locations at the 

dredged sediment disposal site area、1 site inspection location at temporary works area 

  Duration: 1 time per day 

  Frequency: 1 day every 2 months at main works area、1 day every 3 months at disposal site and temporary 

works area 

 Implementation entity: Environmental Monitoring Station, ecologist 

 Supervision entity: IA, local EPB 

 Budget (USD): 25,714 

Operational Stage 

Air quality Odor (odor unit) 2 locations: Zhegaozhen Tianbu Village, Tongyangzhen Henan Village 

  Duration: 1 time per day 

  Frequency: Monitor for 3 consecutive years，1 day per month in 1st year，1 day every 3 months in 2nd and 3rd 

year 

Noise LAeq 9 locations: (1) each of the 4 boundaries of Xiagezhen WWTP; (2) each of the 4 boundaries of Tongyangzhen 

WWTP; (3) boundary of PS 

  Duration: 2 times per day, once in day time and once in night time, minimum 0.5 hr each time 

  Frequency: 1 day per month，monitoring could be terminated if compliance is achieved in 3 consecutive 

months 

Water quality pH、CODCr、BOD5、SS、TN、TP、fecal coliform 10 locations:（1）3 on Zhegao River (Jincun section #1, Shenhang section, Zhegaozhen section)；（2）2 on 

Xiage River (Zhangcun section, Chengziwei section)；（3）3 on Tongyang River (Hebaowei section, Tong River 

Donghuang Temple section, Yang River Huangzhuang section;（4）500m downstream of Xiagezhen WWTP 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

discharge point;（5）500m downstream of Tongyangzhen WWTP discharge point. 

  Duration: 1 time per day 

  Frequency: 1 day every 3 months for 3 consecutive years 

Solid waste WWTP sludge：moisture content、Cu、Cd、

Cr、Pb、Zn 

2 locations: sludge dewatering plants at Xiagezhen WWTP and Tongyangzhen WWTP 

 Duration:1 time per day 

  Frequency: 1 day every 6 months for 3 consecutive years 

Rehabilitation 

of dredged 

sediment 

disposal site 

Heavy metal content (As, Hg,Pb,Cu,Zn,Cr,Ni) 

in the fruits, flowers and leaves of trees and 

vegetation planted in the dredged sediment 

disposal site 

16 locations:（1）each of the 7 Zhegao River dredged sediment disposal site（Liuyang、Jincun、Fenhankou、

Jiangjiawei、Sunjiawei、Zhennan）；（2）each of the 3 Xiage River dredged sediment disposal site （Zhangcun、

Zhoujiawei、Xinxiaowei) ；（3）each of the 6 Tongyang River dredged sediment disposal site（Xiaohebao、

Hebaowei、Huangzhuang、Henancun、Donghuang Temple、Wang Bridge） 

Duration: 1 time per day 

Frequency: 1 day per year for 3 consecutive years 

River ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

8 locations:（1）3 on Zhegao River (Jincun section #1, Shenhang section, Zhegaozhen section)；（2）2 on 

Xiage River (Zhangcun section, Chengziwei section)；（3）3 on Tongyang River (Hebaowei section, Tong River 

Donghuang Temple section, Yang River Huangzhuang section 

  Duration: 1 time per day 

  Frequency: 1 day every 3 months for 3 consecutive years 

 Implementation entity: IA 

 Supervision entity: Municipal and county PMO, local EPB 

 Budget for 3 years (USD): 33,016 

   

   

SUB-PROJECT H9 

Construction Stage 

Water quality DO,SS,TN,TP, Mineral Oil 2 locations: 100m upstream (control station) and 300m downstream（in Chao Lake) of the wetland 

rehabilitation site at the Huatang River mouth 

  Duration: 1 time per day 

  Frequency: 1 day per month 

Soil Soil erosion 10 locations: 5 drill rod observation locations in the main works area、4 drill rod observation locations at the 

dredged sediment disposal site area、1 site inspection location at temporary works area 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

  Duration: 1 time per day 

  Frequency: 1 day every 2 months at main works area、1 day every 3 months at disposal site and temporary 

works area 

 Implementation entity: Environmental Monitoring Station 

 Supervision entity: IA, local EPB 

 Budget (USD): 5,873 

Operational Stage 

Wetland 

ecology 

Water quality：pH、COD、TN、NH3-N、TP、

salinity 

1 time per year for 3 consecutive years 

Hydrology：water level 1 time per year for 3 consecutive years 

 Flora：species composition, density, biomass 1 time every season（in February, May, August and November) for 3 consecutive years 

 Benthic macroinfauna：species composition, 

density, biomass 

2 times per year for 3 consecutive years 

 Phytoplankton：species composition, density, 

biomass, chlorophyll-a 

1 time per year for 3 consecutive years 

 Zooplankton：species composition, density, 

biomass 

1 time per year for 3 consecutive years 

 Crustacean：species composition, numerical 

abundance, density, biomass 

1 time per year for 3 consecutive years 

 Fish：species composition 、size、fish age、

yield、fish diseases 

1 time per year for 3 consecutive years 

 Birds：species composition, numerical 

abundance, nesting and breeding grounds 

1 time per year for 3 consecutive years 

 Implementation entity: IA 

 Supervision entity: Municipal and county PMO, local EPB 

 Budget for 3 years (USD): 4,762 

   

   

SUB-PROJECT H10 

Construction Stage 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

Air quality PM10 11 locations: Liuqiaocun、Dingcun、County Hospital dormitory、Xiushuiting Community、Fumin Development 

Community、Lianhuapo Park、Sanjian Company dormitory、Kangqiaohuayuan、Lujiang County #8 Middle 

School、Zhangwacun、Sanlicun 

  Duration: 1 day 24-hr continuous sampling 

  Frequency: 1 day per month 

 Odor (odor unit) 11 locations: Liuqiaocun、Dingcun、County Hospital dormitory、Xiushuiting Community、Fumin Development 

Community、Lianhuapo Park、Sanjian Company dormitory、Kangqiaohuayuan、Lujiang County #8 Middle 

School、Zhangwacun、Sanlicun 

  Duration: 1 time per day 

  Frequency: 1 day per month 

Noise LAeq 11 locations: Liuqiaocun、Dingcun、County Hospital dormitory、Xiushuiting Community、Fumin Development 

Community、Lianhuapo Park、Sanjian Company dormitory、Kangqiaohuayuan、Lujiang County #8 Middle 

School、Zhangwacun、Sanlicun 

  Duration: 2 times per day, once in day time and once in night time (if construction occurs in night time), 

minimum 0.5 hr each time 

  Frequency: 1 day per week in the first 3 months，reduced to 1 day per month after 3 months if compliance is 

achieved 

Water quality DO,SS,TN,TP, Mineral Oil 15 locations: (1) 100m upstream (control station) and 300m downstream (impact station) of the dredging 

section of 6 rivers (Xian River, Dongda River Left and Right Tributaries to Dongda River Second RingNorth 

Road section, Dongda River Changjiangxi Road to Xian River mouth section, Zhongtang River, Sujia River, Xi 

Drainage Channel， [Total 12 locations, if there are more than 1 dredging section on each river, each section 

should have 1 upstream and 1 downstream monitoring location];（2）300m downstream of the confluence of 

Zhongtang River entering Xian River; （３）each of the 2 dredged sediment disposal site supernatant water 

discharge points 

  Duration: 1 time per day at river monitoring locations; at dredged sediment disposal site, 5 times in 1 day with 

one time each hour for 5 consecutive hours, then composite the 5 samples 

  Frequency: 1 day per month 

Ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

5 locations: （1）Dongda River Left and Right Tributaries at Dongda River confluence，（2）Dongda River at 

Xian River confluence，（3）Sujia River at Xian River confluence，（4）Xi Drainage Channel at Xian River 

confluence，（5）Zhongtang River at Xian River confluence 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

  Duration: 1 time per day 

  Frequency: 1 day every 3 months 

Soil Soil erosion 10 locations: 5 drill rod observation locations in the main works area、4 drill rod observation locations at the 

dredged sediment disposal site area、1 site inspection location at temporary works area 

  Duration: 1 time per day 

  Frequency: 1 day every 2 months at main works area、1 day every 3 months at disposal site and temporary 

works area 

 Implementation entity: Environmental Monitoring Station, ecologist 

 Supervision entity: IA, local EPB 

 Budget (USD): 30,159 

Operational Stage 

Water quality pH、CODCr、BOD5、SS、TN、TP、fecal coliform 5 locations: （1）Dongda River Left and Right Tributaries at Dongda River confluence，（2）Dongda River at 

Xian River confluence，（3）Sujia River at Xian River confluence，（4）Xi Drainage Channel at Xian River 

confluence，（5）Zhongtang River at Xian River confluence 

  Duration: 1 time per day 

  Frequency: 1 day every 3 months for 3 consecutive years 

Rehabilitation 

of dredged 

sediment 

disposal site 

Heavy metal content (As, Hg,Pb,Cu,Zn,Cr,Ni) 

in the fruits, flowers and leaves of trees and 

vegetation planted in the dredged sediment 

disposal site 

2 locations: dredged sediment disposal site to the east of Dongda River at Xian River confluence、dredged 

sediment disposal site to the east of Second Ring East Road crossing Xian River 

Duration: 1 time per day 

Frequency: 1 day per year for 3 consecutive years 

River ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

5 locations: （1）Dongda River Left and Right Tributaries at Dongda River confluence，（2）Dongda River at 

Xian River confluence，（3）Sujia River at Xian River confluence，（4）Xi Drainage Channel at Xian River 

confluence，（5）Zhongtang River at Xian River confluence 

  Duration: 1 time per day 

  Frequency: 1 day every 3 months for 3 consecutive years 

 Implementation entity: IA 

 Supervision entity: Municipal and county PMO, local EPB 

 Budget for 3 years (USD): 15,873 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

SUB-PROJECT L1 

Construction Stage 

Air quality PM10 5 locations: Sanshipuzhen Government Building、Sishipu Village、Hongqi Village、Fangshiliuzu、Laojiaying 

Village Zhaoxiaozhuang 

  Duration: 1 day 24-hr continuous sampling 

  Frequency: 1 day per month 

Noise LAeq 10 locations: Sanshipuzhen Government Building、Laojiaying Village、Guantang Village、Sixipu Village、

Zaoshu Village、Houzaoshu Village、Hongqi Village、Sanghe Village、Fangshiliuzu、Laojiauying Village 

Zhaoxiaozhuang（If Gelintonghua is occupied during pumping station construction at Shengli Road, a 

monitoring location should be added to this sensitive receptor) 

  Duration: 2 times per day, once in day time and once in night time (if construction occurs in night time), 

minimum 0.5 hr each time 

  Frequency: 1 day per week in the first 3 months，reduced to 1 day per month after 3 months if compliance is 

achieved。No monitoring for pipeline construction is needed for sensitive receptors more than 200 m away 

from pipeline construction 

Water quality SS 3 locations: Wastewater discharge points at (1) WWTP works area, (2) Xunchun Road PS works area, (3) 

Shengli Road PS works area 

  Duration: 1 time per day 

  Frequency: 1 day per month 

Soil Soil erosion 10 locations: 5 drill rod observation locations in the main works area、4 drill rod observation locations at the 

dredged sediment disposal site area、1 site inspection location at temporary works area 

  Duration: 1 time per day 

  Frequency: 1 day every 2 months at main works area、1 day every 3 months at disposal site and temporary 

works area 

 Implementation entity: Environmental Monitoring Station 

 Supervision entity: IA, local EPB 

 Budget (USD) 37,143 

Operational Stage 

Air quality Odor (odor unit) 7 locations: Sanshipuzhen Government Building、Sishipu Village、Hongqi Village、Fangshiliuzu、Laojiaying 

Village Zhaoxiaozhuang、boundary of each of the 2 PS 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

  Duration: 1 time per day 

  Frequency: Monitor for 3 consecutive years，1 day per month in 1st year，1 day every 3 months in 2nd and 3rd 

year 

Noise LAeq 6 locations:（1）each of the 4 boundaries of the WWTP，（2）boundary of each of the 2 PS 

  Duration: 2 times per day, once in day time and once in night time, minimum 0.5 hr each time 

  Frequency: 1 day per month，monitoring could be terminated if compliance is achieved in 3 consecutive 

months 

Water quality pH、CODCr、BOD5、SS、TN、TP、fecal coliform 1 location: 500m downstream of the WWTP discharge point 

  Duration: 1 time per day 

  Frequency: 1 day every 3 months for 3 consecutive years 

Solid waste WWTP sludge：moisture content、Cu、Cd、

Cr、Pb、Zn 

1 location: Sludge dewatering plant 

 Duration:1 time per day 

  Frequency: 1 day every 6 months for 3 consecutive years 

 Implementation entity: IA 

 Supervision entity: Municipal and county PMO, local EPB 

 Budget for 3 years (USD): 58,095 

   

   

SUB-PROJECT HS1 

Construction Stage 

Air quality PM10 18 locations: Diao Village, Hexi Village, Zhougang Village, Shanggangkou Village, Xiagangkou Village, 

Xiaozheng Village, Langba Village, Jiawan, Handu, Tangxiao Village, Linjia Village, Shangjin Village, Xiajin 

Village, Shengwan, Xiaozhu Village, Shexiaowei, Lishu Village, Lijiadun 

  Duration: 1 day 24-hr continuous sampling 

  Frequency: 1 day per month 

 Odor (odor unit) 1 location:  Qingxizhen Middle School 

  Duration: 1 time per day 

  Frequency: 1 day per month 

Noise LAeq 18 locations: Diao Village, Hexi Village, Zhougang Village, Shanggangkou Village, Xiagangkou Village, 

Xiaozheng Village, Langba Village, Jiawan, Handu, Tangxiao Village, Linjia Village, Shangjin Village, Xiajin 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

Village, Shengwan, Xiaozhu Village, Shexiaowei, Lishu Village, Lijiadun 

  Duration: 2 times per day, once in day time and once in night time (if construction occurs in night time), 

minimum 0.5 hr each time 

  Frequency: 1 day per week in the first 3 months，reduced to 1 day per month after 3 months if compliance is 

achieved。No monitoring for pipeline construction is needed for sensitive receptors more than 200 m away 

from pipeline construction 

Water quality DO,SS,TN,TP, Mineral Oil 4 locations: （1）100m upstream of dredging section（Control Station) and 300m downstream of dredging 

section (Impact Station) on Qingxi River, [If there are more than 1 dredging section, each section should have 

1 upstream and 1 downstream monitoring location]（2）Dredged sediment disposal site supernatant water 

discharge point,（3）WWTP construction site WW discharge point（only monitor SS),（5）WW PS construction 

site discharge point（only monitor SS） 

  Duration: 1 time per day at river and WWTP monitoring locations; at dredged sediment disposal site, 5 times 

in 1 day with one time each hour for 5 consecutive hours, then composite the 5 samples 

  Frequency: 1 day per month 

Ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

1 location: Qingxizhen town section of the Qingxi River 

 Duration: 1 time per day 

 Frequency: 1 day every 3 months 

Soil Soil erosion 10 locations: 5 drill rod observation locations in the main works area、4 drill rod observation locations at the 

dredged sediment disposal site area、1 site inspection location at temporary works area 

  Location: 5 drill rod observation locations in the main works area、4 drill rod observation locations at the 

dredged sediment disposal site area、1 site inspection location at temporary works area 

  Frequency: 1 day every 2 months at main works area、1 day every 3 months at disposal site and temporary 

works area 

 Implementation entity: Environmental Monitoring Station, ecologist 

 Supervision entity: IA, local EPB 

 Budget (USD): 87,619 

Operational Stage 

Noise LAeq 4 locations: each of the 4 boundaries of WWTP 

  Duration: 2 times per day, once in day time and once in night time, minimum 0.5 hr each time 

  Frequency: 1 day per month，monitoring could be terminated if compliance is achieved in 3 consecutive 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

months 

Water quality pH、CODCr、BOD5、SS、TN、TP、fecal coliform 2 locations: Qingxizhen town section of the Qingxi River, 500m downstream of the WWTP discharge point 

  Duration: 1 time per day 

  Frequency: 1 day every 3 months for 3 consecutive years 

Solid waste WWTP sludge：moisture content、Cu、Cd、

Cr、Pb、Zn 

1 location: Sludge dewatering plant 

 Duration:1 time per day 

  Frequency: 1 day every 6 months for 3 consecutive years 

Rehabilitation 

of dredged 

sediment 

disposal site 

Heavy metal content (As, Hg,Pb,Cu,Zn,Cr,Ni) 

in the fruits, flowers and leaves of trees and 

vegetation planted in the dredged sediment 

disposal site 

1 location: dredged sediment disposal site 

Duration: 1 time per day 

Frequency: 1 day per year for 3 consecutive years 

River ecology Species composition, numerical abundance 

and density of phytoplankton、zooplankton、

benthic macroinfauna、crustaceans、fish 

1 location: Qingxizhen town section of the Qingxi River 

 Duration: 1 time per day 

 Frequency: 1 day every 3 months for 3 consecutive years 

 Implementation entity: IA 

 Supervision entity: Municipal and county PMO, local EPB 

 Budget for 3 years (USD): 149,365 

   

   

SUB-PROJECT WW1 

Construction Stage 

Air quality PM10 4 locations: Zhangmiao Village、Pengjiazhuang、Zhanglao Village、Fudu Village 

  Duration: 1 day 24-hr continuous sampling 

  Frequency: 1 day per month 

Noise LAeq 4 locations: Zhangmiao Village、Pengjiazhuang、Zhanglao Village、Fudu Village 

  Duration: 2 times per day, once in day time and once in night time (if construction occurs in night time), 

minimum 0.5 hr each time 

  Frequency: 1 day per week in the first 3 months，reduced to 1 day per month after 3 months if compliance is 

achieved。No monitoring for pipeline construction is needed for sensitive receptors more than 200 m away 

from pipeline construction 
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ITEM 

MONITORING PARAMETER MONITORING CONTENT 

Water quality SS 2 locations: （1）WWTP works area wastewater discharge point，（2）PS works area wastewater discharge 

point 

  Duration: 1 time per day 

  Frequency: 1 day per month 

Soil Soil erosion 10 locations: 5 drill rod observation locations in the main works area、4 drill rod observation locations at the 

dredged sediment disposal site area、1 site inspection location at temporary works area 

  Duration: 1 time per day 

  Frequency: 1 day every 2 months at main works area、1 day every 3 months at disposal site and temporary 

works area 

 Implementation entity: Environmental Monitoring Station 

 Supervision entity: IA, local EPB 

 Budget (USD) 20,317 

Operational Stage 

Air quality Odor (odor unit) 5 locations: Zhangmiao Village、Pengjiazhuang、Zhanglao Village、Fudu Village、boundary of PS 

  Duration: 1 time per day 

  Frequency: Monitor for 3 consecutive years，1 day per month in 1st year，1 day every 3 months in 2nd and 3rd 

year 

Noise LAeq 5 locations:（1）each of the 4 boundaries of the WWTP，（2）boundary of PS 

  Duration: 2 times per day, once in day time and once in night time, minimum 0.5 hr each time 

  Frequency: 1 day per month，monitoring could be terminated if compliance is achieved in 3 consecutive 

months 

Water quality pH、CODCr、BOD5、SS、TN、TP、fecal coliform 1 location: 500m downstream of the WWTP discharge point 

  Duration: 1 time per day 

  Frequency: 1 day every 3 months for 3 consecutive years 

Solid waste WWTP sludge：moisture content、Cu、Cd、

Cr、Pb、Zn 

1 location: Sludge dewatering plant 

 Duration:1 time per day 

  Frequency: 1 day every 6 months for 3 consecutive years 

 Implementation entity IA 

 Supervision entity: Municipal and county PMO, local EPB 

 Budget for 3 years (USD): 102,381 
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As = arsenic; BOD = biochemical oxygen demand; COD = chemical oxygen demand; Cd = cadmium; Cr = chromium; Cu = copper; DO = dissolved oxygen; EPB = 

Environmental Protection Bureau; Hg = mercury; IA = implementation agency; NH3-N = ammonia nitrogen; Ni = nickel; Pb = lead;  PM10 = particulate matter with a diameter of 

≤10 micron; PS = pumping station; SS = suspended solids; TN = total nitrogen; TP = total phosphorus; USD = US dollar; WW= wastewater; WWTP = wastewater treatment 

plant; Zn = zinc 
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D. Public Consultations 
 
11. Public Consultation during Project Preparation. Section VII of the 
consolidated EIA has described public participation during project preparation. Two 
rounds of public consultation have been conducted.  
 
12. Future Public Consultation Plan. Plans for public involvement during the 
design, construction, and operation stages have been developed during project 
preparation. These plans include public participation in (i) monitoring impacts and 
mitigation measures during the construction and operation stages, (ii) evaluating 
environmental and economic benefits and social impacts, and (iii) interviewing the 
public after the project is completed. These plans will include several types of public 
involvement, including site visits, workshops, investigation of specific issues, 
interviews, and public hearings, as indicated in Table A.I-3. The budget for public 
consultation is estimated at approximately $150,000. 
 

Table A.I-3: Public Consultation Plan 

Organizer Format 
No. of 

Times 
Subject Attendees Budget 

A. Construction stage 

Anhui PMO, local 
PMOs and IAs 

Public 
consultation 
and site 
visits 

At least 
once 

Adjusting of mitigation 
measures, if 
necessary; 
construction impact; 
comments and 
suggestions 

Residents 
adjacent to 
components, 
representatives 
of social 
sectors 

$1,270 each time 
for each of the 13 
sub-projects 

Anhui PMO, local 
PMOs and IAs 

Expert 
workshop 
or press 
conference 

As needed 
based on 
public 
consultatio
n 

Comments and 
suggestions on 
mitigation measures, 
public opinions 

Experts of 
various 
sectors, media 

$1,120 each time 
for each of the 13 
sub-projects 

Anhui PMO, local 
PMOs and IAs 

Resettleme
nt survey 

As required 
by relevant 
resettleme
nt plan 

Comments on 
resettlement, 
improvement of living 
conditions, livelihood, 
and poverty 
reduction; comments 
and suggestions 

Persons 
affected by 
resettlement 
and relocation 

Included in the 
resettlement plan 
update survey 
budget 

B. Operational stage 

Anhui PMO, local 
PMOs, IAs, O&M 
Companies 

Public 
consultation 
and site 
visits 

Once in the 
first 2 
years 

Effectiveness of 
mitigation measures, 
impacts of operation, 
comments and 
suggestions 

Residents 
adjacent to 
component 
sites, 
representatives 
of residents 
and 
representatives 
of social 
sectors 

$1,350 each time 
for each of the 13 
sub-projects 

Anhui PMO, local 
PMOs, IAs, O&M 
Companies 

Expert 
workshop 
or press 
conference 

As needed 
based on 
public 
consultatio
n 

Comments and 
suggestions on 
operational impacts, 
public opinions 

Experts of 
various 
sectors, media 

$1,200 each time 
for each of the 13 
sub-projects 

Note: The “No. of Times” is for each sub-project. Sub-projects whose locations are in close proximity could have the 

public consultation events combined. 
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E. Institutional Strengthening and Training 
 
13. The institutional arrangement for this project as shown in Figure A.I-1 indicates 
that there are 11 IAs for the 13 sub-projects. An assessment undertaken during the 
PPTA revealed that these IAs lack capacity in environmental management and 
monitoring. For proper implementation of the EMP, it is necessary to build up and 
strengthen the capacity of the implementation and supervision agencies. The IAs will 
therefore need EMP training. Table A.I-4 shows the institutional strengthening and 
training plan. This will also be an element in the policy dialogue on the institutional 
component. 
 

Figure A.I-1: Institutional Setup  

 
 
14. With the help of the Environmental Management Consultant and support from the 
loan consultancy services, the municipal and county PMOs and the IAs will develop 
expertise in efficient operation of the completed facilities. All IAs will receive 
environmental training on the relevant ADB procedures during project implementation. 
Capacity building will be provided during the PPTA and loan stages. 
 
15. Loan consultants will train environmental specialists of local EPBs and the IAs in 
environmental management, monitoring and supervision, mitigation planning, 
emergency response, environmental policymaking, and other environmental 
management techniques.  
 
16. Funding for this training will be included in the project budget and in the operation 
and maintenance budgets during the operational phase. Table A.I-4 shows that the 
estimated budget is $106,400. 
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Table A.I-4: Institutional Strengthening and Training Plan 

Strengthening 
Activities 

Agencies Strengthening Plan Timing 

Capacity 
Building 

Anhui PMO, 
local PMOs, 
IAs  

Institutional organization, 
development of 
responsibilities for each 
position 

During project preparation and implementation 

Monitoring Local PMOs, 
IAs, 
Contractors 

Procurement of related 
monitoring instruments 
and equipment 

During project preparation and implementation 

Training Attendees Contents Times 
Period 
(days) 

Number 
of 

persons 

Cost ($/ 
person/ 

day) 

Total 
Cost ($) 

EMP 
implementation 
and adjustment, 
dispute 
handling, 
environmental 
policies and 
plans 

Local PMOs, 
IAs, 
Contractors 

Development and 
adjustment of the EMP, 
emergency response, 
environmental laws and 
regulations, environmental 
management 

1 2 70 80 11,200 

Environmental 
technologies 
and processes 

Local PMOs, 
IAs, 
Contractors, 
O&M 
companies 

Engineering technologies; 
control; equipment 
selection and 
procurement; operation, 
control and maintenance 
of wastewater treatment 
processes, sludge 
treatment/disposal 
process, operation and 
maintenance of refuse 
transfer stations, river and 
wetland management 

2 5 30 190
(1)

 57,000 

Environmental 
monitoring 

Local PMOs, 
IAs, 
Contractors, 
O&M 
companies 

Monitoring methods, data 
collection and processing, 
reporting systems 

1 1 50 80 4,000 

Wastewater 
management 

Local PMOs 
and IAs 

Study of wastewater 
management 

2 1 30 80 4,800 

Solid waste 
management  

Hefei PMO 
and relevant 
IA,  

Study of waste separation, 
collection, recycling and 
disposal 

1 1 10 80 800 

Water course 
management 

Local PMOs 
and IAs 

Hydrodynamic monitoring 
and maintenance of water 
courses 

2 2 30 80 9,600 

Wetland 
Management 

Hefei PMO 
and relevant 
IAs, 

Wetland maintenance and 
ecological monitoring  

1 5 20 190
(1)

 19,000 

Total Budget:  106,400 

 Note: (1) includes travel expenses 

 
 
17. The institutional components of the project will also involve training by loan 
consultant in operation and maintenance of completed facilities. Part of this training 
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will focus on teaching staff how to use a set of indicators to monitor performance of the 
completed facilities. These indicators will be designed by loan implementation 
consultants prior to operation start-up. 
 
F. Performance Indicators 
 
18. Before construction, performance indicators, targets, or acceptance criteria 
should be specified for the EMP to describe the desired outcomes as measurable 
events. These indicators will flag the successful (or unsuccessful) pre-construction 
positioning of the IA which show that environmental commitments are being carried 
through and environmental systems and pre-requisites are in place before 
construction commences. The following performance indicators listed in the Table 
A.I-5 will show how well the EMP is being implemented. 
 

Table A.I-5: Environmental Management Performance Indicators prior to 
Construction 

Indicator Measurement Methods Measurement  

Public involvement 

effectiveness  

 The completion and agreements to Resettlement plans 

before the construction. 

 Appropriate rounds of public consultation completed. 

 Grievance Redress Mechanism established with contact 

points. 

Yes  No 

 

Yes  No 

Yes  No 

Bidding documents 

and contracts with 

environmental 

safeguards 

 Bidding documents and contracts incorporating the 

environmental activities and safeguards listed as loan 

assurances 

Yes  No 

 

 Bidding documents and contracts incorporating the 

impact mitigation and environmental management 

provisions of the EMP 

Yes  No 

 

 

EMP financial 

support 

 The fund from ADB has been used to support the EMP 

measurement according to the financial plan. 

 The fund from Anhui government has been used to 

support the EMP measurement according to the financial 

plan  

Yes  No 

 

Yes  No 

Contract documents  Environmental requirements of EMP included in contract 

documents for construction contractors. 

Yes  No 

 
 
19. During the construction and operation of the project, negative impacts might 
occur to the environment and appropriate mitigation measures have been defined to 
avoid or minimize these potential impacts. Construction management performance 
indicators are defined to measure the effectiveness of mitigation measures, including 
air quality; noise; and relevant public health indicators. Table A.I-6 below is a list of 
indicators that measure the environmental performance of the project. 
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Table A.I-6: Monitoring Indicators of Mitigation Measures and their Relevant 
Standard 

Period Indicators Standard 

Construction Soil erosion Class II Control Standards for Soil and Water Loss 

on Development and Construction Projects 

(GB50434-2008) 

TSP and PM10 Class II, Ambient Air Quality Standard 

(GB3095-1996) 

Noise limits of power mechanical 

equipment at boundary of 

construction site 

Noise Limits for Construction Site (GB12523-90) 

Discharge of wastewater from 

construction sites and 

supernatant water from dredged 

sediment disposal sites 

Class 1 or Class 2 standards (where appropriate 

depending on the Grade of the receiving water 

body under GB3838-2002) of Integrated 

Wastewater Discharge Standard (GB8978-1996) 

Operation Odor (NH3 and H2S) Highest Allowable Concentration of Atmospheric 

Toxic Substance in Residential Areas (TJ36-79) 

Noise from WWTP, PS and refuse 

transfer station 

Class II standard of Noise Environment Quality 

Standards (GB3096-2008) 

Emission Standard for Industrial Enterprises 

Noise at Boundary (GB12348-2008) 

Water quality of treated 

wastewater 

Class 1A standard of Discharge Standard of 

Pollutants for Municipal Wastewater Treatment 

Plant (GB18918-2002) 

River water quality Grades III, IV or V where appropriate of 

Environmental Quality Standards for Surface 

Water (GB3838-2002) 

Quality of wastewater sludge and 

dredged sediment for agricultural 

use 

Control Standards for Pollutants in Sludges from 

Agricultural Use (GB4284-84) 

 
 
G. Environmental Responsibility for EMP Implementation 
 
20. Each IA will nominate dedicated, trained, and qualified environment specialists to 
undertake environmental management activities and ensure effective EMP 
implementation. Table A.I-7 shows the environmental responsibilities in different 
stages of the project. 
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Table A.I-7: Environmental Responsibility 

Phase Responsible Agencies Environmental Responsibility 

Preparation Design Institute (EIA) on behalf of IA Prepare EIA and EMP for sub-projects, conduct 

public consultation 

 EPB Review and approve the sub-project EIRs and 

EMPs 

 PPTA consultant Provide technical assistance, review domestic 

EIRs, prepare consolidated EIA. 

 ADB Review and approve the consolidated EIA, 

including the integrated EMP 

Design Design Institute on behalf of IA Update the EMP in cooperation with EIA institutes, 

incorporate mitigation measures in the EMP in 

engineering detail designs, and tender documents 

 IA and municipal and county PMO Review and approve environmental measures 

Tendering 

and 

contracting 

Municipal and county PMO, IA, 

contractors 

Incorporate EMP clauses in tender documents 

and contracts 

Construction IA and EPB Advise on implementation of mitigation measures 

and monitoring 

 IA and municipal and county PMO Conduct public consultation 

 Contractors Implement mitigation measures and internal 

monitoring 

 Environmental Monitoring Stations, 

on behalf of IA 

Undertake internal inspection and monitoring, and 

public consultation 

 Environmental Monitoring Stations, 

on behalf of EPB 

Undertake external (compliance) monitoring and 

inspect implementation of mitigation measures 

Operation Operators Ensure proper operation of component facilities 

according to design standards, and 

implementation of mitigation measures and public 

consultations 

 IA, Environmental Supervisor (on 

behalf of IA) 

Undertake internal environmental monitoring and 

inspection, and public consultation 

 EPB Undertake periodical and random environmental 

monitoring and inspect environmental compliance, 

supervise implementation of EMP, and conduct 

public consultations 

 
 
21. The IA will be responsible for environmental management and implementation of 
mitigation measures. It will ensure that the EMP is followed at the preparation, design, 
construction, and operational stages. The IA will incorporate environmental 
management activities into construction management plans. Construction contractors 
will be responsible for implementing mitigation measures during construction, while 
the IA and operators will be responsible for implementing such measures during 
operation. The IA will be responsible for arranging environmental monitoring reviews 
and responding to any adverse impacts beyond those foreseen in the EIA. 
 
22. The EPB will enforce compliance with PRC and local environmental regulations 
through spot checks and regular compliance monitoring and inspection during 
construction and operation (external monitoring). Penalties may be levied to the IA, 
operators and contractors for non-compliance.  
 
H. Reporting and Supervision 
 
23. Internal Monitoring Reports. During the construction period, results from 
internal monitoring conducted by the contractors and the IA will be recorded in the 
periodic construction reports (see Table A.I-8). The reports will summarize (i) 
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environmental issues during construction; (ii) mitigation measures taken, if any; and 
(iii) consequences of the impacts on the environment and/or surrounding 
communities. 
 
24. The contractors will be trained and mandated to take immediate actions to 
remedy unexpected adverse impacts or ineffective or inefficient mitigation measures. 
The IA will also respond to these reports to ensure that contractors have taken 
appropriate and timely action. Additional measures may be taken, if needed, to 
ensure that all issues raised by the reports are appropriately addressed. 
 
25. Results from internal environmental monitoring and mitigation actions for the 
construction phase will be submitted weekly to the IA, monthly to the EPB and 
municipal and county PMO, and two times a year to the provincial PMO. The EPB 
may request that further environmental mitigation actions be taken, as they deem 
necessary, and may determine further mitigation measures for different stages, if 
necessary. 
 
26. During the operational stage, internal monitoring of the functioning or 
performance of the sub-projects and their components will be an integral part of 
responsible operational management. Monitoring of environmental parameters will be 
part of this and internal monitoring reports during operations will be used to adjust 
operations and will be forwarded to the EPB. 
 
27. External (Compliance) Monitoring Reports. Environmental Monitoring Stations 
will carry out compliance monitoring on behalf of the EPB during construction and 
operation. The contractors, operators and IA will pay for their services as appropriate. 
The compliance monitoring reports will include (i) project background, (ii) construction 
and operation activities, (iii) environmental conditions, (iv) measurement or sampling 
locations, (v) analytical results, (vi) interpretation and implication of the monitoring 
results, (vii) determination of the compliance status with regard to applicable 
regulations and standards, and (viii) recommendations for improvement. These 
reports will be submitted 4 times per year to the EPB with a copy to the provincial as 
well as the municipal and county PMOs. 
 
28. Reports to ADB. The provincial PMO will submit to ADB the EMP progress 
reports and information on project implementation and the environmental 
performance of the contractors, operators and IA. These reports will include (i) 
semi-annual environmental reports on EMP implementation, and (ii) environmental 
compliance monitoring and audit report of the completion of each major component. 
ADB may request that further environmental mitigation actions be taken, as they 
deem necessary, and may determine further mitigation measures for different stages, 
if necessary. 
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Table A.I-8: Reporting Plan 

Reports From To 
Frequency of 

reporting 

Construction Phase 

Internal 

monitoring and 

inspection 

Weekly internal monitoring reports by 

construction contractors 

Contractors IA Weekly 

Monthly internal monitoring reports by IA (or 

through environmental supervision 

consultants contracted by IA) 

IA EPB and 

municipal 

and county 

PMO 

Monthly 

 Semi-annual internal and external 

environmental monitoring and inspection 

reports based on the monthly reports 

EPB Provincial 

PMO 

Twice a year 

External 

monitoring and 

inspection 

Semi-annual external environmental 

monitoring and inspection reports based on 

the monthly reports 

EPB Provincial 

PMO and 

municipal 

and county 

PMO 

Twice a year 

Reports to 

ADB 

Semi-annual progress reports based on all 

the internal and external reports 

Provincial 

PMO in 

conjunction 

with LIEC 

ADB Twice a year 

Operation 

Internal 

monitoring 

Routine environmental monitoring reports IA/Operators EPB and 

provincial 

and 

municipal 

and county 

PMOs 

Monthly 

External 

monitoring and 

inspection 

Environmental compliance reports EMCs on 

behalf of 

EPB 

Provincial 

and 

municipal 

and county 

PMOs 

Quarterly 

Reports to 

ADB 

Semi-annual reports based on all the 

internal and external monitoring inspection 

reports during operations 

Provincial 

PMO in 

conjunction 

with LIEC 

ADB Semi-annually 

(for 3 years 

following 

commencement 

of operation) 

 
 
I. Work Plan 
 
29. Before construction, the municipal and county PMO and IA will define the 
responsibilities and requirements for contractors and will provide itemized cost 
estimates of mitigation measures and environmental monitoring in the construction 
contracts. The municipal and county PMO and IA will also detail the responsibilities of 
their environmental management offices and prepare their work schedules. 
 
30. Before operation, the IA will develop work plans for environmental management 
and monitoring during operation based on the EMP. These work plans will be 
submitted to the EPB to help them to supervise implementation. 
 
J. Cost Estimates 
 
31. Cost estimates for mitigation measures, internal monitoring, public consultation 
and training under this EMP are $1,310,810, $1,304,476, $150,000 and $106,400 
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respectively (see Tables A.I-3 and A.I-4). Total budget for implementing these 4 items 
of the EMP is therefore $2,871,686, which amounts to approximately 0.7% of the total 
project construction cost.  
 
32. The IA will bear all compliance monitoring costs and will ensure the necessary 
budgets are available for the municipal and county PMO and the Environmental 
Monitoring Stations. Internal monitoring costs will be borne by the IA and contractors 
during construction, and by the IA during operation. Before implementing a monitoring 
plan, responsible agencies will present a more detailed breakdown of the estimated 
budget. During sub-project implementation, the budgets will be adjusted based on 
actual requirements. 
 
33. Contractors will 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 IA will bear the 
costs related to mitigation measures during operation and the costs related to 
environmental supervision during construction and operation. The project as a whole 
will bear the costs for training and the Loan Implementation Environment Consultant. 
Training budget will be included in the construction and operation contracts. During 
the operational stage the training budget will be included in the operation and 
maintenance budget. 
 
K. Grievance Redress Mechanism 
 
34. Public participation, consultation and information disclosure undertaken as part of 
the local EIA process have discussed and addressed major community environmental 
concerns. Continued public participation and consultation has been emphasized as a 
key component of successful project implementation. As a result of this public 
participation and safeguard assessment during the initial stages of the project, major 
issues of grievance are not expected. However, unforeseen issues may occur. To 
settle such issues effectively, an effective and transparent channel for lodging 
complaints and grievances has been established 
 
35. ADB’s Safeguard Policy requires the IAs to establish and describe a mechanism 
to receive and facilitate resolution of affected peoples’ concerns, complaints, and 
grievances about the project’s environmental performance. The grievance redress 
mechanism should be scaled to the risks and adverse impacts of the project. It should 
address affected people’s concerns and complaints promptly, using an 
understandable and transparent process. It should also be readily accessible to all 
sections of the community at no cost and without retribution. 
 
36. The 2005 PRC Decree 431: the Petition System (by letter or visit), established 
provisions for a Complaint Handling Mechanism by all levels of government, and for 
protection of petitioners from any retaliation. This was adopted for environmental 
matters by the Ministry of Environment in 2007, under MOE Decree 34, an 
Environmental Petition System. 
 
37. The above Decree delegates provincial governments to establish local Complaint 
Handling Mechanism. In September 2006, the Anhui Provincial EPB issued its 
Petition System, appointed the responsible environmental protection authorities 
(basically the EPBs at various administrative levels) for implementing their own 
Complaint Handling Mechanism, and listed three principles: (1) the responsible 
environmental protection authority who has the power to resolve problems; (2) those 
complaints not receiving satisfactory answers could be dealt with by going to 
administrative authorities at higher levels; (3) related authorities should effectively use 
existing government information network resources to establish its own information 
system for its administrative region, and link up with the information systems of other 
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higher or lower level governments and related departments. The Anhui Provincial 
EPB has since established an environmental complaint hotline: 12369. 
 
38. Under the existing mechanism, those affected by adverse environmental impacts 
from projects could take their cases to the contractor, the local EPB, the local 
government or the court. In handling environmental complaints, the role of the local 
EPB is to provide leadership and coordination. When environmental problems arise 
during the construction stage of projects and if the affected people deem that the 
problems originate from construction activities of the project, they would usually 
complain to the contractor first. If the contractor’s solution is unsatisfactory, they would 
then complain to the local government. If they complain to the local EPB, the local 
EPB would discuss with the implementation agency (IA) or the environmental 
supervision engineer means to achieve consensus. As such the IA, who is most 
familiar with the project, plays a major role in resolving the problems. 
 
39. The Proposed Project Mechanism. The following proposed grievance redress 
mechanism for environmental matters in construction and operational stages of the 
project uses existing village administrative structures (affected persons/ village 
committees/ village groups), any of which can be complainants. It may use diverse 
complaint media that are culturally appropriate, including self-identified, confidential, 
or anonymous procedures such as professional letter writers, suggestion boxes, 
mail-in forms, hotlines, and electronic submission through a website. 
 
40. This system also mirrors the approach of the grievance redress mechanism for 
the project’s resettlement and asset compensation. The mechanism will be accessible 
to diverse members of the community, including more vulnerable groups such as 
women and youth. Multiple means of using this mechanism, including face-to-face 
meetings, written complaints, telephone conversations, or e-mail, should be available. 
Confidentiality and privacy for complainants should be honored where this is seen as 
necessary or important. 
 
41. In consultation with the project EAs and IAs, the Provincial PMO will establish a 
complaints center for the project. Contact details for the complaints center will be 
publicly disseminated on information boards at construction sites and nearby 
communities/villages. In the construction period and the initial operational period 
covered by loan covenants the Provincial PMO will report progress to the ADB, and 
this will include reporting complaints and their resolution. 
 
42. The complaint pathway is as follows: 
 

(i) The affected persons complain to the municipal and county PMO (the EAs) 
or local EPB verbally or in writing. 

(ii) The municipal and county PMO and the local EPB will use their existing 
resources and assigned power to find a solution and to implement the 
solution. 

(iii) For cases that could not be resolved, the municipal and county PMO and 
the local EPB will take these up to the Provincial PMO and the Provincial 
EPD for resolution. 

(iv) For extreme or special cases, the affected persons could complain directly 
to the ADB. 

 
43. Basic steps for resolving complains are as follows: 
 

(i) Step 1: For environmental problems during the construction stage, the 
affected persons could register their complaints directly with the contractor. 
If the problems are resolved and the complainants are satisfied with the 
solution, the grievance handling ends here and no further action is needed. 
As such, contractors are required to set up a manned complaint hotline 
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and advertise the hotline number at the main entrance to each 
construction site. The contractors are required to maintain and update a 
Complaint Register to document all complaints. The contractors are also 
required to respond to the complainant in writing within 7 calendar days 
on their proposed solution and how it will be implemented. The 
contractors are required to report complaints received, handled, resolved 
and unresolved to the IA, relevant EA and Provincial PMO monthly. 

(ii) Step 2: For environmental problems that could not be resolved at the 
contractor level, the affected persons take their grievance to the municipal 
and county PMO and/or local EPB. On receiving complaints by the 
municipal and county PMO or local EPB, the party receiving the 
complaints must notify the other party and document the complaint in 
writing in a Complaint Register. The municipal and county PMO and local 
EPB must reply to each complain in writing within 14 calendar days on the 
proposed solution and how it will be implemented. If the problems are 
resolved and the complainants are satisfied with the solution, the 
municipal and county PMO should notify the Provincial PMO, and the 
Provincial PMO should document the complaint and resolution process in 
its Complaint Register. 

(iii) Step 3: If the complainants are not satisfied with the proposed solutions in 
Step 2, they could, upon receiving the reply, take their grievance to the 
Provincial PMO. Upon receiving the complaints, the Provincial PMO must 
deal with them within 14 calendar days. Once a complaint is documented 
and put on file, the Provincial PMO should immediately notify the ADB. 
After discussing the complaint and potential solutions among the ADB, the 
Provincial PMO, the municipal and county PMO and environmental 
management consultants (EMC), the Provincial PMO must provide clear 
answers to the complainants within 30 calendar days from when the 
complaints are documented and put on file.  

 
44. The tracking and documenting of grievance resolutions within the municipal and 
county PMOs will include the following elements: (i) tracking forms and procedures for 
gathering information from project personnel and complainant(s); (ii) dedicated staff to 
update the database routinely; (iii) systems with the capacity to analyze information so 
as to recognize grievance patterns, identify any systemic causes of grievances, 
promote transparency, publicize how complaints are being handled, and periodically 
evaluate the overall functioning of the mechanism; (iv) processes for informing 
stakeholders about the status of a case; and (v) procedures to retrieve data for 
reporting purposes, including the periodic reports to the Provincial PMO and the 
Provincial PMO’s report to the ADB. 
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MAPS FOR THE WASTEWATER COLLECTION AND 
TREATMENT ACTIVITIES 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

  



H1 ��������	
�������������	
�������������	
�������������	
�����—— � � � �� � � �� � � �� � � �
H1 Heifei City Binhu New District Beilaowei Environment Improvement Project – Wastewater Treatment



H4 ��������	
�������������	
�������������	
�������������	
�����
H4 Feixi County Integrated Improvement Project for Rivers Flowing into 

Chao Lake – Wastewater Treatment

��������	
�������������	
�������������	
�������������	
�����——� � � �� � � �� � � �� � � �
County Integrated Improvement Project for Rivers Flowing into 

Wastewater Treatment



H8 � � �� � �� � �� � ������ � �� � � 	
���� � �� � � 	
���� � �� � � 	
���� � �� � � 	
���
H8 Chaohu City Water Environment Integrated Improvement Project of 

Zhegao River and Tongyang River 

� � �� � � 	
���� � �� � � 	
���� � �� � � 	
���� � �� � � 	
���——� � � �� � � �� � � �� � � �
City Water Environment Integrated Improvement Project of 

River – Wastewater Treatment



H8����������������� � �� � 	 
 � �  � �� � �� � 	 
 � �  � �� � �� � 	 
 � �  � �� � �� � 	 
 � �  � � —— � � � � � � � � � � � � 
H8 Chaohu City Water Environment Integrated Improvement Project of Zhegao River and Tongyang

River – Wastewater Treatment



HS1 ����������������������������� 	 
 � � � 	 
 � � � 	 
 � � � 	 
 � � 

HS1 Hanshan County Qingxi
Environment Integrated Improvement Project 

Wastewater Treatment

� 	 
 � � � 	 
 � � � 	 
 � � � 	 
 � �  � �� �� �� � —— � �� � �� � �� � �� 

Qingxi River Water 
Environment Integrated Improvement Project –

Wastewater Treatment



L1 � � � � � � � � � � � � � 	 �  � �� � � � � � � � � � � � � 	 �  � �� � � � � � � � � � � � � 	 �  � �� � � � � � � � � � � � � 	 �  � � —— � � � � � � � � � � � � 
L1 Chao Lake Basin Lu’an Eastern New Town District Water Environment Improvement Project –

Wastewater Treatment



WW1 � � � � � � � 	� � � � � � � 	� � � � � � � 	� � � � � � � 	     ! �� � "! �� � "! �� � "! �� � " ####
 � �  � �
 � �  � �
 � �  � �
 � �  � � —— � � � � � � � � � � � � 
WW1 Wuwei County Wucheng Water Environment (Wuwei Section of Xi River) Integrated 

Improvement Project – Wastewater Treatment
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MAPS FOR THE RIVER REHABILITATIONS ACTIVITIES 
 
 
 

 
 
 

  



H1 ��������	
�������������	
�������������	
�������������	
�����
H1 Hefei City Binhu New District 

Improvement Project –

��������	
�������������	
�������������	
�������������	
�����——� �� �� �� � ����
New District Beilaowei Environment 

– River Improvement



H2 �� � � �� ��� � � �� ��� � � �� ��� � � �� � ����� � � ��� � � ��� � � ��� � � �� ����
H2 Feidong County Chao Lake Basin (
Environment Integrated Improvement Project 

����� ��� ����� ��� ����� ��� ����� ��� ����——� �� �� �� � ����
County Chao Lake Basin (Changlin River Region) Water 

Environment Integrated Improvement Project – River Improvement



H3 �� � � �� ��� � � �� ��� � � �� ��� � � �� � ����� �  �� �  �� �  �� �  ������ ��� ����� ��� ����� ��� ����� ��� ����
H3 Feidong County Chao Lake Basin (

Environment Integrated Improvement Project 

� ��� ����� ��� ����� ��� ����� ��� ����——� �� �� �� � ����
County Chao Lake Basin (Cuo Town  Region) Water 

Environment Integrated Improvement Project – River Improvement



H4 �! � " � �� � � ��# $�! � " � �� � � ��# $�! � " � �� � � ��# $�! � " � �� � � ��# $
H4 Feixi County Integrated Improvement Project for Rivers Flowing into 

Chao Lake – River 

�! � " � �� � � ��# $�! � " � �� � � ��# $�! � " � �� � � ��# $�! � " � �� � � ��# $ ——� �� �� �� � ����
County Integrated Improvement Project for Rivers Flowing into 

River Improment



H5 % & � ' ( ) �� ��� ����% & � ' ( ) �� ��� ����% & � ' ( ) �� ��� ����% & � ' ( ) �� ��� ����
H5 Banqiao River Upstream Area Water Environment 
Integrated Improvement Project 

% & � ' ( ) �� ��� ����% & � ' ( ) �� ��� ����% & � ' ( ) �� ��� ����% & � ' ( ) �� ��� ����——� �� �� �� � ����
River Upstream Area Water Environment 

Integrated Improvement Project – River Improvement



H6 ��������	
����������������	
����������������	
����������������	
��������—— � �� �� �� � ��������
H6 Hefei City Chao Lake Bank Water Environment Improvement and Ecological Rehabilitation 

Project – River Improvement



H7 � ��* �� ��� ����� ��* �� ��� ����� ��* �� ��� ����� ��* �� ��� ����
H7 Chaohu City Urban District Water Environment Integrated 

Improvement Project 

� ��* �� ��� ����� ��* �� ��� ����� ��* �� ��� ����� ��* �� ��� ����——� �� �� �� � ����
City Urban District Water Environment Integrated 

Improvement Project – River Improvement



H8 ���� � ����� � ����� � ����� � � ����� � � �	
� ��� ��� � � �	
� ��� ��� � � �	
� ��� ��� � � �	
� ��� ��—— � �� �� �� � ��������
H8 Chaohu City Water Environment Integrated Improvement Project of Zhegao River and Tongyang

River – River Improvement



H10 ���������	���������	���������	���������	
H10 Lujiang County Water Environment Integrated Improvement 

Project of Xian River and Its Tributaries 

���������	���������	���������	���������	
 � �  � �
 � �  � �
 � �  � �
 � �  � � � �� �� �� � ——�������� � �� �� �� �
County Water Environment Integrated Improvement 

Project of Xian River and Its Tributaries – River Improvement



HS1 + , � - . � � ��� ����+ , � - . � � ��� ����+ , � - . � � ��� ����+ , � - . � � ��� ����
HS1 Hanshan County Qingxi River Water Environment Integrated 

Improvement Project 

+ , � - . � � ��� ����+ , � - . � � ��� ����+ , � - . � � ��� ����+ , � - . � � ��� ����——� �� �� �� � ����
River Water Environment Integrated 

Improvement Project – River Improvement
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MAPS FOR THE WETLAND REHABILITATION ACTIVITIES 
 

 



H1 ��������	
�������������	
�������������	
�������������	
�����
H1 Hefei City Binhu New District 

Improvement Project – Ecological Rehabilitation

��������	
�������������	
�������������	
�������������	
�����——� �� �� �� � � �� �� �� �
New District Beilaowei Environment 

Ecological Rehabilitation



H6 ��������	
����������	
����������	
����������	
�� � � � � � � � � � � � �� � � �� � � �� � � � � �� �� �� �
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H6 Heifei City Chao Lake Bank Water Environment 
Improvement and Ecological Rehabilitation Project –

Ecological Rehabilitation



H9 ���������	
���������	
���������	
���������	
� �� �� �� � ——�� ��� ��� ��� �

H9 Chao Lake Huatang River Estuary Ecological Wetland Project – Ecological Rehabilitation
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