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CURRENCY EQUIVALENTS 
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Currency unit ï yuan (CNY) 

CNY1.00 = $0.16129 

$1.00 = CNY6.2 

In this report, ñ$ò refers to US dollars. 

 

ABBREVIATIONS 

ADB Asian Development Bank 

APG Anhui Provincial Government 

AQG Air Quality Guideline 

As Arsenic 

B Boron 

Ba Barium 

Be Beryllium 

BOD5 5-day biochemical oxygen demand 

C&D Construction and demolition 

CaCO3 Calcium carbonate 

Cd Cadmium 

CESFMT Community Environmental Supervision & 

Flood Management Team 

CH3SH Methylmercaptan 

Cl
-
 Chloride 

CN Cyanide 

CNY Chinese Yuan 

Co Cobalt 

CO Carbon monoxide 

COD Chemical oxygen demand 

Cr Chromium 

Cr
6+

 Hexavalent chromium 

CSS Combined sewer system 

Cu Copper 

DDT Dichlorodiphenyltrichloroethane 

DEP Department of Environmental Protection 

DO Dissolved oxygen 

EA Executing Agency 

EIA Environmental impact assessment 

EIR Environmental Impact Report 

EIRF Environmental Impact Registration Form 

EIT Environmental Impact Table 

EMP Environmental Management Plan 

EPB Environmental Protection Bureau 

F
-
 Fluoride 

Fe Iron 

FSR Feasibility Study Report 

FYP Five Year Plan 

GDP Gross domestic product 

GHG Greenhouse gas 

GRM Grievance redress mechanism 

HDD Horizontal directional drill 

HEMS Huainan Environmental Monitoring Station 

HEPB Huainan Environmental Protection Bureau 

Hg Mercury 

HMAMB Huainan Municipal Administration Management 

Bureau 

HMG Huainan Municipal Government 

HMLMB Huainan Municipal Landscaping Management 

Bureau 

HMSC Huainan Municipal Sewage Company 

HPMO Huainan Project Management Office 

I
-
 Iodide 

IMn Permanganate index 

IA Implementing Agency 

IUCN International Union for Conservation of Nature 

LAS Linear alkylbenzene sulfonate (= anionic 

surfactant) 

LPG Liquefied petroleum gas 

Mn Manganese 

Mo Molybdenum 

MOE Ministry of Environment 

MSW Municipal solid waste 

MWR Ministry of Water Resource 

NH3-N Ammonia nitrogen 

N Nitrogen 

NO2 Nitrogen dioxide 

NO2
-
 Nitrite 

NO3
-
 Nitrate 

P Phosphorus 

PO4 Phosphate 

PAM Polyacrylamide 

PAM Project Administration Manual 

Pb Lead 

pH Measure of acidity (<7) and alkalinity (>7) based on 

hydrogen ion concentration 
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PM2.5 Particulate matter with particle diameter Ò 2.5 

micron 

PM10 Particulate matter with particle diameter Ò 10 

micron 

PME Power mechanical equipment 

PMO Project Management Office 

PO4
2-

 Phosphate 

PS Pump station 

RP Resettlement Plan 

RSP Respirable suspended particulate 

Se Selenium 

SO2 Sulfur dioxide 

SO4
2-

 Sulfate 

SOE State Owned Enterprise 

SPS Safeguard Policy Statement 

SS Suspended solid 

SSS Sanitary sewer system 

TDS Total dissolved solids 

TN Total nitrogen 

TP Total phosphorus 

TPH Total petroleum hydrocarbon 

TSP Total suspended particulate 

USEPA United States Environmental Protection Agency 

WHO World Health Organization 

WRB Water Resources Bureau 

WTP Water Treatment Plant 

WWTP Wastewater Treatment Plant 

Zn Zinc 

 

WEIGHTS AND MEASURES 
o
C degree centigrade 

ɛ micron 

ɛg/L microgram per liter 

Bq/L Bacquerel per liter 

dB decibel 

HU hazen unit 

km kilometer 

km
2
 square kilometer 

km
3
 cubic kilometer 

kW kilowatt 

L liter 

L/s liter per second 

m meter 

m
2
 square meter 

m
3
/a cubic meter per annum 

m
3
/d cubic meter per day 

m
3
/s cubic meter per second 

mg/kg milligram per kilogram 

mg/L milligram per liter 

mg/m
3
 milligram per cubic meter 

no./L number per liter 

NTU nephelometric turbidity unit 

t metric ton 

t/a ton per annum 

t/d ton per day 

t/y ton per year 

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. 



 

4 

 

TABLE OF CONTENTS 

I. EXECUTIVE SUMMARY ...................................................................................................................... 5 

II. INTRODUCTION .................................................................................................................................. 8 

A. Background .................................................................................................................................... 8 

B. The proposed project ..................................................................................................................... 9 

C. Project rationale ............................................................................................................................. 9 

III. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK ................................................................. 10 

IV. DESCRIPTION OF THE PROPOSED PROJECT .............................................................................. 14 

A. Project components ...................................................................................................................... 14 

B. Expected environmental and social benefits ................................................................................ 28 

V. DESCRIPTION OF THE ENVIRONMENT (BASELINE DATA) .......................................................... 30 

A. Introduction ................................................................................................................................... 30 

B. Location and setting ..................................................................................................................... 30 

C. Topography, geology and soils ..................................................................................................... 31 

D. Climate ......................................................................................................................................... 32 

E. Water resources ........................................................................................................................... 32 

1. Overview .............................................................................................................................. 32 

2. Water quality, pollution, treatment, and supply .................................................................... 34 

3. Flooding and waterlogging .................................................................................................. 38 

F. Environmental quality (baseline sampling)................................................................................... 42 

1. Assessment areas (project zone of influence) and evaluation standards ........................... 42 

2. Air ........................................................................................................................................ 44 

3. Noise ................................................................................................................................... 48 

4. Water ................................................................................................................................... 51 

5. Soil and sediments .............................................................................................................. 64 

6. Flora, fauna and protected areas ........................................................................................ 69 

7. Socio-economic conditions .................................................................................................. 87 

8. Physical cultural resources .................................................................................................. 88 

9. Greenhouse gas emissions and climate change ................................................................ 88 

VI. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES ................................ 91 

A. Detailed design and pre-construction phase: measures to be undertaken .................................. 91 

B. Construction phase: potential impacts and their mitigation.......................................................... 92 

1. Impacts on physical resources ............................................................................................ 92 

2. Impacts on biological resources, ecology and biodiversity ................................................. 98 

3. Impacts on physical cultural resources ............................................................................... 99 

4. Impacts on socio-economic conditions ............................................................................... 99 

5. Impacts on health and safety ............................................................................................ 100 

C. Operational phase: potential impacts and their mitigation ......................................................... 101 

D. Climate change and greenhouse gas emissions ....................................................................... 102 

E. Cumulative, indirect, and induced impacts ................................................................................. 104 

F. Associated facilities .................................................................................................................... 105 

VII. ANALYSIS OF ALTERNATIVES ....................................................................................................... 106 

VIII. INFORMATION DISCLOSURE, CONSULTATION AND PARTICIPATION ...................................... 109 

IX. GRIEVANCE REDRESS MECHANISM ............................................................................................ 110 

X. CONCLUSIONS AND RECOMMENDATIONS .................................................................................. 111 

ATTACHMENT A. ENVIRONMENT MANAGEMENT PLAN ........................................................................ 1 



 

5 

 

I. EXECUTIVE SUMMARY 

 

1. Project design. This environmental impact assessment (EIA) is for the Anhui Huainan 

Urban Water Systems Integrated Rehabilitation Project (óthe projectô) in Huainan Municipality, 

Anhui Province, the Peopleôs Republic of China (PRC). It has been prepared in accordance with 

the PRCôs regulatory requirements for EIA and the Asian Development (ADB) Safeguard Policy 

for the Environment (SPS, 2009). The project is classified óCategory Aô under the SPS. The 

project has four components: (i) improved wastewater collection (construction of wastewater 

collection pipelines and wastewater pump stations); (ii) improved urban water channel 

environment and flood management (dredging six urban water channels and constructing storm 

water pump stations, embankments along these urban channels and the western shore of 

Gaotang Lake); (iii) improved urban lake environment (constructing wetlands in five urban lakes); 

and (iv) project management support. Non-structural measures include consulting services in 

water quality and lake and flood management: these components do not have adverse 

environmental implications and are not assessed in this EIA. Expected environmental and social 

benefits include a reduction in the volume of untreated wastewater that enters the Huai River, 

improved water quality and supply, and improved flood protection capacity. Overall, the project is 

expected to benefit over 962,000 people in the municipality.  

 

2. Baseline environmental conditions. Baseline sampling was conducted by domestic 

environmental institutes and compared with applicable PRC standards and the World Bank 

Group environmental, health and safety (EHS) guidelines. For ambient air quality and noise 

levels, some parameters currently exceed PRC and/or EHS standards at some locations. For 

water quality, the project urban water channels are Category V (the lowest quality), due to high 

levels of nutrients and ammonia nitrogen. Of the five urban lakes, three have water quality worse 

than Category V and two, Gaotang and Shijian, are Category IV. Mercury is present in the five 

lakes, at levels equivalent to Category IV. Sediments in the six channels and five lakes possess 

high levels of nitrogen and phosphorus. Groundwater quality at the proposed disposal sites for 

dredge spoil is low (Category V) due to high levels of nitrate and total fecal coliform bacteria. 

 

3. Vegetation communities and wetland habitats in the project area are largely modified and 

degraded by human use. Records for nine globally threatened species on the IUCN Red List are 

present for the project area: one mammal (Arctonyx collaris), five birds (Siberian Crane, Oriental 

White Stork, Hooded Crane, Great Bustard, Swan Goose), two freshwater turtles, and one frog. 

The five birds and both turtles are also listed on the PRC National Protection List, and additional 

species are listed on the Anhui Province Protection List (Sections IV.B.5-B.8). Waterbird 

communities (ducks, geese, swans, cranes, storks, shorebirds) are the key group of concern for 

this project. The project sites with the highest ecological values are Gaotang and Shijian Lakes, 

which retain a mosaic of wetland habitats (vegetation, shorelines, shallow and deep water). No 

physical cultural resources were recorded during surveys. 

 

4. Project impacts and mitigation measures. Project impacts and mitigation are 

described in a project Environmental Management Plan (EMP; Attachment A). Channel dredging 

and construction of embankments, pipelines and embankments will result in impacts to air and 

water quality, noise, ecology, solid waste and potentially, occupational health and safety. Air 
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quality may be impacted by dust generated from construction. The use of powered mechanical 

equipment during construction and dredging activities will generate noise. Dredging will stir up 

sediment, releasing suspended solids and nutrients. The proposed 14.47 km embankment at 

Gaotang Lake may disturb feeding and/or roosting migrant and resident waterbirds. Construction 

works will produce construction and demolition wastes including earth cut materials, dredged 

sediment and channel soil, and worker wastewater. Workers may face occupational health and 

safety issues working on construction sites. The project will permanently utilize ~1,900 mu (127 

ha) of land, mainly comprising farmland and land allocated for construction.  

 

5. For the waterbirds, embankment construction at Gaotang Lake may cause noise and/or 

visual disturbance to feeding or roosting flocks. Direct loss of feeding or roosting habitats is not 

anticipated as the proposed embankment will be located 400-1,000 m inland from the lake shore. 

For all other species, the project is expected to have low or negligible impacts; at Shijian Lake, 

revetment will be only be implemented for eroded sections of the lake banks with few habitats, 

reducing the possibility that fish, turtle or frog feeding or breeding sites will be affected. No 

project activities involve works within the actual waterbodies of any of the project lakes. 

 

6. Project operational impacts will include odor from the wastewater pump stations, noise 

from the wastewater and storm water pump stations, and wastewater and solid waste from the 

workers operating the pump stations.  

 

7. Mitigation measures include dust and noise suppression, landscaping of completed sites, 

and staged construction works for embankments and pipelines, ensuring that impacts are 

managed in discrete sections. At the dredge sediment disposal sites, bottom liners will be placed 

to prevent pore water from seeping into groundwater. For physical cultural resources, discovery 

of buried artefacts during construction will be reported, recorded and handled in accordance with 

PRC regulations. A resettlement and compensation plan has been developed and meets the 

PRC and ADB applicable policies and requirements. During project operation, odor generated by 

the wastewater pump stations will be treated by odor removal systems. Pump stations will be 

designed with acoustic features to contain operational noise. Refuse and other solid waste will 

be collected and disposed at the Huainan Sanitary Landfill. 

 

8. For waterbirds at Gaotang Lake, embankment construction activities will be suspended 

from DecemberïFebruary (the winter migration season), and at all other times of year, 

construction will be limited between 0900ï1600 h to avoid dawn and dusk, when bird activity is 

usually highest. A waterbird monitoring program will be implemented under the EMP, to be 

conducted by a waterbird specialist (possibly from the Huainan Normal University, which 

conducted the project baseline bird survey), which will help identify potential impacts during 

construction.   

 

9. Information disclosure, consultation, and participation. Details of the project were 

placed on the website of the Huainan Municipal Government (HMP) on 5 November 2012 and 25 

February 2013. Two rounds of public consultation and participation were conducted during 

preparations of the domestic and project EIA. The first round was by questionnaire surveys of 

stakeholders and affected people at the beginning of the domestic EIA process in November 
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2012. The main public concerns recorded were of air, noise, and water quality, solid waste 

management, and impacts to ecology, during construction. The second round was by public 

forum on 27 February 2013, after completion of the draft domestic Environmental Impact Report 

(EIR). A key public concern raised was the need for a ócomplaint centerô to be established for the 

project. Explanations were given by the HPMO and the environmental design institute to all 

questions and concerns raised, and which subsequently guided the project design process. 

 

10. EMP implementation. The HMG, through the Huainan Project Management Office 

(HPMO), will be responsible for overall implementation of the project EMP, including inspection, 

monitoring, reporting, and initiating corrective actions or measures. The HPMO will assign a 

qualified environment specialist on its staff to undertake the project environmental management 

activities. The EMP includes a Grievance Redress Mechanism (GRM) to document and resolve 

complaints from affected people. Multiple points of entry and modes of access for the public will 

be developed in the project pre-construction phase and details distributed to residents at project 

site, including face-to-face meetings, written complaints, telephone conversations, or e-mail.  

 

11. Risks and project assurances. The key project environmental risk is low institutional 

capacity by the HPMO and IAs to fully implement the EMP as well as overall environmental 

activities of the loan components. These risks will be mitigated by (i) providing training in 

environmental management under the project; (ii) appointing qualified project implementation 

consultants, (iii) following the project implementation monitoring and mitigation arrangements, 

and (iv) ADB conducting project reviews. Loan covenants include four project-specific 

environmental assurances: (i) final engineering designs will be reviewed by a waterbird specialist 

to avoid impacts to waterbird communities recorded in some project sites; (ii) the suspension of 

Gaotang Lake embankment construction from DecemberïFebruary (see above); (iii) 

identification of five proposed disposal sites for excess soil generated from construction, and 

assessment of any potential environmental and social impacts (to be conducted in the detailed 

design phase); and (iv) HMG shall ensure that the existing and proposed WWTP treatment 

capacities will be able to accommodate the increased efficiency in supply of wastewater to 

WWTPs to be achieved by this project, including completion of the planned expansion to two 

existing plants. 

 

12. Conclusion. Based on the information assessed in this EIA, it is concluded that the net 

environmental impacts from project construction and operation, assuming full and effective 

implementation of the project EMP, are in compliance with PRC regulations and the ADB 

Safeguard Policy Statement (2009). 
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II. INTRODUCTION 

 

A. Background 

 

1. This environmental impact assessment (EIA) is for the Anhui Huainan Urban Water 

Systems Integrated Rehabilitation Project, Peopleôs Republic of China (PRC). The project is 

classified óCategory Aô for environment under the Asian Development Bank (ADB) Safeguard 

Policy (SPS, 2009), requiring preparation of an EIA. Under the PRCôs national EIA regulation, 

the project is classified as óClass Iô (equivalent to ADBôs Category óAô for environment) and 

preparation of an Environmental Impact Report (EIR) is required.1 This EIA has been prepared 

based on information in the EIR (Coal Industry Hefei Design and Research Academy, 2013) and 

Feasibility Study Report (FSR; Anhui Transport Consulting and Design Institute Co. Ltd., 2013). 

The EIR was approved by the Huainan Environment Protection Bureau on 5 May 2013.  

 

2. Huainan is a prefecture-level city located in the northern-central part of Anhui Province 

(Figure I.1), 110 km north of the provincial capital, Hefei, at latitudes 116o21ô21ôôï117o11ô59òE and 

longitudes 32o32ô45òï33o00ò24òN. It is situated in the middle reach of the Huai River and spans 

both banks of this river. The municipality administers 6 districts (Panji, Bagongshan, Xiejiaji, 

Tianjiaôan, Datong, Shannan, Maoji) and one county (Fengtai), over a total area of 2,585 km2. In 

2011 its population was 2.4 million, of which 55% was urban. Most of this population is located in 

an urban center of 520 km2, bound by the Huai River in the north, Caoôan Township in the south, 

Bagongshan Scenic Region and Provincial Road 102 in the west, and Gaotang Lake in the east. 

 

 
Figure I.1: Location of Huainan Municipality 

 

                                                
1
 The PRCôs Directory for the Management of Different Categories of Construction Project Environmental Impact Assessment 

classifies EIAs for construction projects into 3 categories with different reporting requirements: (i) Environmental Impact Report 

(EIR) ï for projects with potentially significant environmental impacts; (ii) Environmental Impact Table (EIT) ï for projects with less 

significant impacts; (iii) Environmental Impact Registration Form (EIRF) ï for projects with the least environmental impacts. 

Huai River 
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B. The proposed project 

 

3. The aim of the project is improved management of surface water resources in Huainan 

municipality. The project comprises four inter-linked components, which are intended to improve 

wastewater collection (by constructing wastewater pipelines and pump stations), the urban water 

environment and flood management (by dredging and embankment construction on urban water 

channels and Gaotang Lake to improve water flow and increase flood protection capacities), and 

the urban lake environment (by the creation of wetlands, including planting of native aquatic 

vegetation in five lakes, Gaotang, Shijian, Long, Caoling, and Dajiangou). The fourth component, 

project management, is to strengthen the capacity of the Huainan Project Management Office 

(HPMO) and Implementing Agencies (IAs) to implement the project. 

 

C. Project rationale 

 

4. Huainan municipality is a major national center for the production of coal, electricity, and 

chemicals. The Huainan Municipality Master Plan (2010ï2020) describes it as having óThree 

Basesô: coal production, supplier of electrical power in eastern PRC, and production base for the 

chemical industry (e.g. ammonia, fertilizers). Intensive economic development has resulted in 

heavy pollution to the municipal urban water systems, including urban water channels and lakes, 

which are clogged with sludge and severely polluted. Flood control capacity of the urban water 

systems is insufficient and the municipality suffers flood damage once every two years on 

average. The Huainan municipal government (HMG) has been implementing various projects to 

improve the urban water systems, including improvement of wastewater treatment systems, 

annual dredging of urban water channels and lakes, public awareness raising to reduce garbage 

dumping in waterways, improvement of urban water channels and drains to increase flood flow 

capacity, preparedness for floods, and post-flood recovery. Although much improvement has 

been made, the municipality still has fundamental problems with its water systems, including (i) 

insufficient wastewater treatment systems, (ii) wastewater discharge into urban water channels 

and lakes without treatment, which causes sludge sedimentation and water quality deterioration, 

and (iii) insufficient flood control facilities and capacities of the urban water systems. 

 

5. The Huainan Municipality Master Plan sets targets for 2020 for wastewater treatment 

(treatment rate of more than 90%), water environment (water quality in the urban water systems 

improved to class IV or above of the PRC water quality standards), and flood management (flood 

frequency in the urban area reduced from 1/2 years to 1/20 years). To implement components of 

the master plan related to the urban water systems, the HMG requested ADB to provide lending 

support for the current project. The project is included in ADBôs country operations business plan, 

2012ï2014 and the ensuing loan is in ADBôs 2013 lending pipeline for the PRC.    
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III. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK 

 

6. Policy framework. During the PRC 9th, 10th, and 11th Five-Year Plans (FYP) for 

National Environmental Protection (1995-2010), the Huai River was one of ñThree Rivers and 

Three Lakesò2 identified as a special priority for water pollution control. The PRCôs 12th FYP 

(2011-2015) supports the long-term goal of building a harmonious and moderately prosperous 

(xiaokang) society through livelihood improvement and regionally balanced and environmentally 

sustainable growth. In Huainan Municipality, these goals are expressed through the Huainan 

Municipality National Economy and Social Development 12th FYP (2011-2015), which sets 

environmental, economic and social targets for 2015. The plan includes the current proposed 

project. Another key plan is the Huainan Municipality Urban Master Plan (2010-2020), approved 

by the State Council in October 2010, and which includes spatial planning and urban 

development targets for land use, industrial development, transport, landscaping, natural 

reserves, public facilities, disaster prevention and response, flood control, environmental 

protection, water supply, wastewater treatment, and power supply. These and additional relevant 

municipal plans are listed in Table III.1.  

 

Table III.1: Huainan Municipal Government plans which involve water resources management 

Plan Targets relevant to project 

National Economy and Social 

Development 12
th

 FYP 

 ̧ CNY 127 billion GDP; CNY 50,000 per capita GDP; 70% urbanization; urban and 

rural resident per capita disposable income targets of CNY30,600 and 

CNY10,800 CNY respectively; Promote urbanization in 3 areas: Eastern Urban 

Area (1
st
 priority), Western Urban Area, Mountain South New Area. Eastern 

Urban Area focuses on development along Huai River and Gaotang Lake  

 ̧ WWTPs at >80% capacity; 85% wastewater treatment rate; >250 mg/L COD 

removal; Combat climate change; build low carbon city; public education on low 

carbon living 

Urban Master Plan (2010-2020)  ̧ Water quality in urban water bodies Category IV or better; 90% centralized 

wastewater treatment rate; 30% wastewater reuse rate; Separation of storm and 

sanitary sewers; wastewater treatment capacity of 560,000 m3/d 

 ̧ 100-year flood control standard; 20-year waterlogging
3
 standard in urban area 

Urban Water Supply Plan (2009-2020)  ̧ Water supply capacity of 1.13 million m3/d 

Special Plan for Sewerage Works in the 

Western Urban Area (2004-2020) 

 ̧ Wastewater flow of 165,000 m3/d in Western urban area 

Detailed Control Plan for the Binhe New 

District 

 ̧ Wastewater flow of 50,000 m
3
/d in the Binhe New District; Domestic wastewater 

to be treated at the No. 1 WWTP; Planned 50,000 m
3
/d WWTP to treat industrial 

wastewater from the planned low-carbon industrial park and the Ancheng 

Economic Development Area 

Special Plan for Drainage Works in the 

Gaotang Lake New District (2010-2030) 

 ̧ Planned WWTP with 10,000 m3/d capacity in short term, and 40,000 m
3
/d in long 

term 

River System Rehabilitation Plan for the  ̧ Focus on flood/waterlogging control and flood safety, with landscaping and 

                                                
2
 Liao, Huai, and Hai rivers, and Tai, Chao, and Dianchi lakes. 

3
 ñUrban waterloggingò is a term used in the PRC to refer to flooding in urban areas where storm water runoff in excess of the urban 

drainage system capacity converges in low-lying areas, causing traffic disruption, and loss/damage of property and life. 
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Plan Targets relevant to project 

Eastern and Western Old Urban Areas aesthetics as a secondary goal 

Plan for Urban Drainage Works  ̧ Rehabilitate 19 catchment areas incl. Longwang, Shijian, Donghua, Caozuizi 

Plan for Municipal Infrastructure 

Upgrades in the Old Urban Area 

(2008-2011) 

 ̧ Rehabilitate 14 catchment areas, including channel dredging and stabilization; 

Increase storm water discharge rates by 47 m
3
/s; Rehabilitate / construct 

Longwang, Caozuizi and Dajiangou pump stations; Build 49.15 km new drainage 

channels; Increase storm water retention capacities by 0.29 km
3
 

 

7. ADBôs country partnership strategy for the PRC (2011-2015) supports the governmentôs 

overarching strategic goal of building a xiaokang society by focusing on three strategic pillars: 

inclusive growth, environmentally sustainable growth, and regional cooperation and integration. 

This project comes under pillar II, environmentally sustainable growth. ADB is assisting the PRC 

in enhancing environmental sustainability in urban areas through improvements in wastewater 

treatment and in storm water conveyance. The project includes two of the four ADB priority 

sectors, (i) natural resources and agriculture (i.e. flood management) and (ii) urban development 

(i.e. access to new and/or improved municipal services for wastewater treatment). 

 

8. Overall, the project is consistent with the PRCôs 12th FYP, Huainanôs urban master plan, 

and ADBôs country partnership strategy, by improving urban water environment, public health, 

and quality of life. 

 

9. Legal and administrative framework. The administrative framework for EIA in the PRC 

comprises 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 EIA and pollution prevention and control, and which is represented at 

the provincial level by the Environment Protection Department (EPD). These are usually 

delegated authority by MEP to approve EIA reports for provincial construction projects, except for 

those with national interest and/or inter-provincial projects. Local or city-level Environmental 

Protection Bureaus (EPBs) enforce environmental laws and conduct environmental monitoring. 

In the project, the Huainan EPB has been delegated authority to approve the domestic EIA by 

the Anhui Provincial EPD. 

 

10. The PRC has a wide range of laws, regulations, technical guidelines and standards that 

govern the way in which environmental protection and environmental impact assessment for 

construction projects must be implemented, including for pollution prevention and control on air, 

noise, water, ecology and solid waste, and technical guidelines on assessing atmospheric, noise, 

water and ecological impacts. The following national laws, regulations, guidelines, and standards, 

are relevant to the project: 

¶ Overall environmental protection: Environmental Protection Law, December 26, 1989; 

Environmental Impact Assessment Law, September 1, 2003; 

¶ Protection of air, water, soil, and noise pollution: Atmospheric Pollution Prevention and 

Control Law, September 1, 2000; Noise Pollution Prevention and Control Law, March 1, 

1997; Water Pollution Prevention and Control Law, June 1, 2008; Solid Waste 

Environmental Pollution Prevention and Control Law, April 1, 2005; Environmental Quality 

Standard for Soils (GB 15618-1995); Water Law, October 1, 2002; Water and Soil 
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Conservation Law, June 29, 1991, amended December 25, 2010; Promotion of Clean 

Production Law, January 1 2003; 

¶ Energy efficiency: Energy Conservation Law, January 1, 1998; 

¶ Flora, fauna, and cultural resources: Wild Animal Protection Law, August, 2004; Cultural 

Relics Protection Law, 2002; 

¶ Preparation of EIAs: Construction Project Environmental Protection and Management 

Regulation, (State Department Order No. 253), November 29, 1998; Directory for the 

Management of Different Categories of Construction Project Environmental Impact 

Assessment, (MEP Order No. 2), October 1, 2008; Environmental Impact Assessment 

Public Participation Interim Guideline, (MEP Announcement No. [2006]28); Circular on 

Strengthening the Management of Environmental Impact Assessment for Construction 

Projects Financed by International Financial Organizations, (MEP Announcement No. 

[1993]324); Technical Guidelines for Environmental Impact Assessment: General Program 

(HJ 2.1-2011); Guidelines for Environmental Impact Assessment: Atmospheric Environment 

(HJ 2.2-2008);  

¶ Technical guidelines for EIAs and environmental monitoring: Technical Guidelines for 

Noise Impact Assessment (HJ 2.4-2009); Technical Guidelines for Environmental Impact 

Assessment: Surface Water Environment (HJ/T 2.3-93); Technical Guidelines for 

Environmental Impact Assessment: Ground Water Environment (HJ 610-2011); Technical 

Guideline for Environmental Impact Assessment: Ecological Impact (HJ 19-2011); Technical 

Guidelines for Environmental Impact Assessment: Public Participation (public comment 

version, January 2011); Technical Guideline on Environmental Monitoring Quality 

Management (HJ 630-2011). 

¶ Technical standards for air, water, soil, and noise pollution, and pollutants: Technical 

Guideline for Construction Project Environmental Risk Assessment (HJ/T 169-2004); 

Ambient Air Quality Standard (GB 3095-1996); Ambient Air Quality Standards (GB 

3095-2012) [to replace GB 3095-1996 on January 1, 2016] ; Air Pollutant Integrated 

Emission Standard (GB 16297-1996); Hygienic Standard for the Design of Industries and 

Enterprises (TJ 36-79); Hygienic Standard for Methylmercaptan in Air of Residential Area 

(GB 18056-2002); Environmental Quality Standard for Noise (GB 3096-2008); Technical 

Specifications to Determine the Suitable Areas for Environmental Noise of Urban Area, 

(GB/T 15190-94); Environmental Quality Standards for Surface Water (GB 3838-2002); 

Quality Standard for Ground Water (GB/T 14848-93); Control Standard for Pollutants in 

Sludges for Agricultural Use (GB 4284-84); 

¶ Technical standards for construction sites: Emission Standard of Environmental Noise 

for Boundary of Construction Site (GB 12523-2011); 

¶ Technical standards for wastewater management: Integrated Wastewater Discharge 

Standard (GB 8978-1996); Discharge Standard of Pollutants for Municipal Wastewater 

Treatment Plant (GB 18918-2002); Classification and Assessment Standards for Municipal 

Solid Waste (CJJ/T 102-2004). 

 

11. In October 2012, the HPMO appointed the Environmental Protection Institute of the Coal 

Industry Hefei Design and Research Academy to prepare a Construction Project Environmental 

Impact Report (EIR) for domestic approval, in accordance with PRCôs Environmental Impact 

Assessment Law of 2003 and the Directory for the Management of Different Categories of 
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Construction Project Environmental Impact Assessment, (MEP Order No. 2), 1 October 2008. 

The HPMO also appointed the Huainan Environmental Monitoring Station (HEMS) under the 

Huainan Environmental Protection Bureau (HEPB) to carry out environmental baseline 

monitoring, and an expert from the Huainan Normal University to conduct bird surveys in the 

Gaotang Lake and Shijian Lake areas. The EIR was approved by the HEPB on 5 May 2013. This 

EIA is based on information and findings in the EIR and domestic FSR prepared by the Anhui 

Transport Consulting and Design Institute Co., Ltd., supplemented by additional desktop 

research, fieldwork, and public consultation by the PPTA team. 

 

12. International agreements. The PRC is a signatory to the following international 

agreements relevant to the project: 

¶ Convention on Biological Diversity, 29 December 1993. To develop national strategies for 

the conservation and sustainable use of biological diversity; 

¶ Ramsar Convention on Wetlands of International Importance Especially as Waterfowl 

Habitat, 21 December 1975. To stem loss of wetlands, recognizing their ecological functions 

and economic, cultural, scientific, and recreational value; 

¶ Kyoto Protocol to the United Nations Framework Convention on Climate Change, 23 

February 2005. To further reduce greenhouse gas emissions, including by establishing 

percentage reduction targets for the developed countries; 

¶ 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; 

¶ 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 programs that incorporate long-term 

strategies supported by international cooperation and partnership arrangements; 

¶ United Nations Framework Convention on Climate Change, 21 March 1994. To stabilize 

greenhouse gas concentrations to prevent dangerous interference with the climate system. 

 

13. ADB environmental safeguard requirements. The project is classified as Category A 

for environment on the basis of ADBôs Rapid Environmental Assessment (REA), requiring a 

comprehensive EIA report. For the EIA, ADBôs Safeguard Policy Statement (SPS, 2009) requires 

assessment of: (i) project risks (including to biodiversity, physical cultural resources, climate 

change, communities,) and mitigation measures and assurances; (ii) a Grievance Redress 

Mechanism; (iii) definition of the project area of influence (termed the óassessment areaô in the 

domestic EIR); (iv) climate change mitigation and/or adaptation; (v) meaningful consultation and 

participation; and (vi) preparation of an EMP, including implementation schedule and 

performance indicators. 
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IV. DESCRIPTION OF THE PROPOSED PROJECT 

 

A. Project components  

 

14. The proposed project comprises four components (Table IV.1). These aim to improve 

wastewater collection (by constructing wastewater pipelines and pump stations), the urban water 

environment and flood management (by dredging and embankment construction on urban water 

channels and Gaotang Lake to improve water flow and increase flood protection capacities), and 

the urban lake environment (by the creation of wetlands, including planting of native aquatic 

vegetation in five lakes, Gaotang, Shijian, Long, Caoling, and Dajiangou). The fourth component, 

project management, is to strengthen the capacity of the Huainan Project Management Office 

(HPMO) and Implementing Agencies (IAs) to implement the project. Project component 1 and 

sub-components 2-1, 2-2 and 3-1 are structural measures. Sub-components 2-3, 2-4, 3-2, and 4 

are non-structural measures, which do not have adverse environmental implications and are not 

assessed in this report. 

 

Table IV.1: Huainan Project Components and Sub-components.  

Component Sub-component Content IA 

1-Improved 

wastewater 

collection 

 1-Installation of sewers in the eastern and western areas (191.796 km) 

2-Construction of 1 pump station in eastern area (0.463 m
3
/s) 

3-Construction of 2 pump stations in western area (0.316 m
3
/s & 0.576 m

3
/s) 

HSMC 

2-Improved 

urban water 

environment 

and flood 

management 

2-1: Improvement 

of urban water 

channels 

1-Baogongshan Channel (7.578 km, for 1/20 years flood) 

2-Xiejiaji Channel (7.157 km, for 1/20 years flood) 

3-Donghua Channel (8.934 km, for 1/20 years flood) 

4-Old Longwang Channel (8.040 km, for 1/20 years flood) 

5-Longwang Channel (4.816 km, for 1/20 years flood) 

6-Longwang Flood Diversion Channel (12.650 km out of which 9.6 km will be 

newly constructed, for 1/20 years flood) 

HMAMB 

2-2. Improvement 

of flood control 

facilities 

1-Shijian Lake pump station (reconstruct, 30.0 m
3
/s for 1/20 year flood) 

2-Long Lake pump station (10.8 m
3
/s Ÿ 30.0 m

3
/s for 1/20 year flood) 

3-Dajianggou pump station (6.0 m
3
/s Ÿ 26.0 m

3
/s for 1/20 year flood) 

4-Gaotang Lake pump station No. 1 (new, 9.5 m
3
/s for 1/20 year flood) 

5-Gaotang Lake pump station No. 2 (new, 14.5 m
3
/s for 1/20 year flood) 

6-Gaotang Lake pump station No. 3 (new, 2.8 m
3
/s for 1/20 year flood) 

7-Gaotang Lake pump station No. 4 (new, 1.2 m
3
/s for 1/20 years flood) 

8-Gaotang Lake embankment (new, 14.47 km for 1/50 year flood) 

2-3. Sustainable 

urban water 

environment 

management 

Consulting services; Procurement of equipment for sustainable water 

environment management 

HPMO 

2-4. Urban flood 

management and 

forecasting and 

warning system 

Consulting services; Procurement of equipment for flood forecasting and 

warning system 

3-Improved 3-1. Improvement 1-Water quality improvement by constructing sedimentation ponds and HMLMB 
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Component Sub-component Content IA 

urban lake 

environment 

of urban lake 

environment 

planting aquatic vegetation: Gaotang Lake 570,000 m
2
;
 
Shijian Lake 212,400 

m
2
;
 
Caoling Lake 6,100 m

2
; Long Lake 40,000 m

2
; Dajiangou 18,000 m

2
 

2-Dredging of unconsolidated sediment: Long Lake: dredge area 40,000 

m
2
x1.5 m depth i.e. dredge volume 60,000 m

3
 

3-2. Sustainable 

urban lake 

environment 

management 

Consulting services; Procurement of equipment for sustainable urban lake 

environment management 

HPMO 

4-Project 

management 

support 

 Consulting services for project management: support for environmental 

management and monitoring, land acquisition and resettlement, procurement, 

consultant recruitment, equipment, training, workshops, monitoring and 

evaluation 

HPMO 

Key: HMSC-Huainan Municipal Sewage Company; HMAMB-Huainan Municipal Administration Management Bureau; 

HPMO-Huainan Project Management Office; HMLMB-Huainan Municipal Landscaping Management Bureau; 

IA-Implementing agency. Sources: FSR; ADB Aide Memoir for Mid-term Review Mission. 

  

15. Component 1: improvement of wastewater collection. Three types of improvements 

will be made in the existing urban areas under this project: 

i  New sanitary sewers will be installed to separate collection of wastewater and storm 

water in areas currently served by combined sewer systems (CSS). Buildings already 

connected will be disconnected from the existing CSS then reconnected to the new 

sanitary sewer system (SSS). In these areas, wastewater will be sent to a wastewater 

treatment plant (WWTP) through the new SSS and storm water will be discharged to 

drainage channels through the storm sewers (previously the combined sewers). 

ii  New intercepting sewers will be installed along open sections of drainage channels to 

prevent combined wastewater and storm water from directly discharging into the drainage 

channels. These intercepting sewers are designed to collect and deliver wastewater to 

the WWTP for treatment during dry periods, but will allow overflow into the drainage 

channels during wet periods when the combined wastewater and storm water flow 

exceeds a certain amount. 

iii  New sanitary sewers will be installed for sections of the existing urban area that are 

currently unsewered but marked for future development. These new sections will not 

have any CSS and will be served by separate sanitary and storm water systems. 

iv  Three wastewater pump stations will be built to deliver the wastewater collected by the 

sanitary sewers installed in this project to the WWTPs (Table IV.2; Figure IV.2). 

v  Household/Property Connection. This will include only sanitary sewers, manholes, and 

interceptors. For old urban areas, actual building and household connections to the 

sewers will be financed either by property/community management or by HMG and local 

district governments. Design, construction, and supervision of the work will be performed 

by contractors selected through the governmentôs tender process. 

vi  Design specifications for Component 1 are summarized in Table IV.3.  
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Table IV.2: Summary of Wastewater Pump Stations. 

Pump Station 
Flow Rate 

Lift (m) Floor Area (m
2
) 

Installed 

Capacity (kW) 

Associated Collection 

System (L/s) (m
3
/d) 

Shiyaowan 463 40,003 18 1792.8 165 Binhe New District 

Western No. 4 316 27,302 17 1755 135 W2 

Western No. 5 576 49,766 19.1 1755 220 W3 

 

16. For new developments and districts, individual property developers will be responsible for 

connecting new developments to the sewer lines as stipulated in local regulations. 

 

17. Component 2: Improvement of Urban Water Environment and Flood Management 

(4 sub-components). Sub-components 2-1 and 2-2 involve structural interventions to improve 

water channels and flood control facilities such as storm water pump stations and embankment 

(Figure IV.3). Sub-components 2-3 and 2-4 involve non-structural measures such as consulting 

services and procuring equipment for water quality and flood management. Sub-component 2-1 

will improve six urban water channels (Figure IV.3) totaling 49.175 km. These channels will be 

dredged to increase their drainage capacities to meet the design standards for 1-in-20 year 

storms (Table IV.1). An additional benefit will be the removal of pollutants in the channel 

sediment. Dredged material will comprise two parts, which will be handled differently: the top 

layer of unconsolidated sediment will be disposed at three proposed sites (Figure IV.3), while the 

underlying channel soil (which is expected to be less polluted) will be disposed in designated 

low-lying areas near the urban channels. The project EIR states that dredging depth for the top 

sediment layer ranges from 0.5ï0.9 m and 0.1ï0.5 m for the bottom channel soil layer. 
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Table IV.3: Summary of Wastewater Collection Improvements under Component 1. 

 

Source: FSR. Note: SSS = sanitary sewer system; CSS = combined sewer system. The Gaotang Lake New District is also known as Binhu (Lake-side) New District and will be served by the future Gaotang Lake 

WWTP. 

 

Collection System 
Service Area 

(km
2
) 

Planned 

Population 

Design WW 

Flow (m
3
/d) 

% CSS % SSS 
Length of Sewer (km) 

Pipe Diameter 
Associated Pump 

Station Branch Trunk Total 

Western Urban Area (Served by the Western WWTP) 

W1 1.309 13,090 4,200 30% 70% 1.7 3.58 5.28 D500ḐD800 
No. 5 (New) 

No. 1 (Existing) 

W2 4.452 44,520 14,300 40% 60% 21.1 6.3 27.4 D500ḐD800 
No. 2 (Existing) 

No. 4 (New) 

W3 3.85 38,500 12,320 80% 20% 20.5 2.4 22.9 D500ḐD800 No. 6 (Existing) 

W4 0.435 4,350 1,390 30% 70% 1.4 0.4 1.8 D500ḐD800 No. 3 (Existing) 

Subtotal (West) 10.046 100,4600 32,2100 54% 46% 44.7 12.68 57.38   

Eastern Urban Area (Primarily served by the Eastern WWTP
1
) 

E1 1.566 15,660 4,990 60% 40% 3.1 4.9 8 D500ḐD800 Tianshou Rd. (Existing) 

E2 0.184 1,840 590 65% 35% 0.9 0 0.9 D500 Dongshan Rd. (Existing) 

E3 7.29 72,900 23,350 60% 40% 15.15 18.2 33.35 D500ḐD800 Park Heliu (Existing) 

E4 8.506 85,060 27,210 30% 70% 15.11 10.12 25.23 D500ḐD800 
Changwai (Existing) 

Jiulonggang (Existing) 

Subtotal (Existing 

Urban Area-East) 
17.546 175,4600 56,1400 45% 54% 34.26 33.22 67.48   

Binhe New District 2.116 21,160 6,770 100% 0% 1.7 15.6 17.3 D500ḐD800 Shiyaowan (New) 

Gaotang Lake New 

District
1
  

6.938 69,380 22,150 100% 0% 14.84 12.59 27.43 D300ḐD1200 Entirely gravity fed 

Subtotal (East) 26.6 266,000 85,060 64% 36% 50.8 61.4 112.2   

Total: 36.646 366,460 117,270 61% 39% 95.5 74.09 169.59   
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Figure IV.2: Improvement of Wastewater Collection in Eastern and Western Urban Areas 

Note: WWTPs are not part of this component but are included in the figure for showing their locations.  

Bagongshan (Western) WWTP No. 1 (Eastern) WWTP Gaotang Lake WWTP 

(Future) 

Shiyaowan 

Pump Station  

No. 4 Pump Station 

W1 

W2 

W3 

W4 

Binhe New District 

E1 

E2 

E3 
E4 Gaotang Lake 

New District 

No. 5 Pump Station 
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Figure IV.3: Locations of Urban Water Channels, Dredged Sediment Disposal Sites, Storm Water Pump Stations, Embankment and Lakes 

 

1. Bagongshan 

Channel 

Shijian Lake PS 

2. Xiejiaji Channel 

3. Donghua 

Channel 

4. Old Longwang 

Channel 

6. Longwang Flood 

Diversion Channel 

Long Lake PS 

Dajiangou PS 

Gaotang Lake 

PS 1-4 

5. Longwang 

Channel 

HUAI RIVER 

Gaotang Lake 

Embankment 

Shijian Lake 

Caoling Lake 
Long Lake 

Dajiangou 

Wetlands Gaotang 

Lake 

Huaibin Village Dredged 

Sediment Disposal Site 

Xiejiaji Landfill Dredged 

Sediment Disposal Site 

Jiushang Road 

Dredged Sediment 

Disposal Site 
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Table IV.4: Summary of Urban Water Channel Improvements 

No. 
Drainage 

Channel 
Catchment 

Catchment 

Area (km
2
) 

Length 

(m) 

Design Flow 

(m
3
/s) 

% 

Culvert 

% Open 

Channel 

Embankment 

Length (km)
1
 

Pump 

Station 

1 Bagongshan Nantang 26.16 7,578 18.7 ï 68.5 10% 90% 13.61  

2 Xiejiaji Shijiahu 19.57 7,157 5 ï 40 29% 71% 10.11  

3 Donghua Dongshan Channel 13.69 8,934 33.6 ï 62.4 37% 63% 11.23 Caozuizi 

4 Old Longwang Caozuizi 14.75 8,040 38.6 ï 125 59% 42% 6.68 Caozuizi 

5 Longwang Longwang Channel 7.74 4,816 38.6 ï 49.7 68% 32% 3.10 Long Lake 

6 Longwang Flood 

Diversion 

Dajiangou 25.1 12650* 18.3 ï 65.0 33% 68% 17.08 Dajiangou 

Total: 107.01 49,175  37% 63% 61.81  

Source: FSR; EIR. Note: Embankment length = the length of open channel x 2 (left and right banks). *9,609 m of new channel. 

 

18. Approximately 153,148 m3 of unconsolidated sediment and 754,847 m3 channel soil will 

be removed from the six urban water channels (Table IV.5; the channel portion includes soil from 

channel widening). Temporary land take for these sites totals 362,620 m2. The dredged channel 

soil will be disposed at 25 sites along the six urban water channels (Table IV.6). All sites are 

vacant land alongside the urban channels so as to minimize transport distance. These vacant 

sites total 443,404 m2 consisting of 197,731 m2 (45%) dry land, 84,986 m2 (19%) ponds, 76,100 

m2 (17%) paddy plots, 65,631 m2 (15%) wasteland, 12,231 m2 (3%) vegetable plots, and 6,725 

m2 (2%) reed fields (Table IV.6). The dredged channel sediment will be disposed of separately 

from the channel soil, at three locations away from the urban water channels (Table IV.6).  

 

Table IV.5: Urban Water Channel and Long Lake Dredging Volumes. Source: EIR. 

Channel Name 

Dredging Volume (m
3
) 

Top Unconsolidated 

Sediment Layer 

Bottom Channel 

Soil Layer 
Total Volume 

Bagongshan Channel 33,106 166,055 199,161 

Xiejiaji Channel 49,362 283,600 332,962 

Donghua Channel 29,482 37,191 66,673 

Old Longwang Channel 12,898 209,600 222,498 

Longwang Channel 2,700 17,491 20,191 

Longwang Flood Diversion Channel 25,600 40,910 66,510 

Long Lake 60,000 -- 60,000 

Total: 213,148 754,847 967,995 

 

Table IV.6: Dredged Channel Sediment and Soil Disposal Sites. Source: EIR. 

Disposal material Site Name / Location Area (m
2
) Capacity (m

3
) 

Unconsolidated 

sediment 

Jiushang Road 28,499 88,300 

Xiejiaji Landfill 20,609 62,300 

Huaibin Village 21,792 62,600 

Total for unconsolidated sediment: 70,900 213,200 

Channel soil Bagongshan Channel Site 1 28,678 61,735 

Site 2 2,331 7,900 

Site 3 1,477 1,470 

Site 4 12,231 18,350 

Site 5 38,311 76,600 

Subtotal: 83,028 166,055 

Xiejiaji Channel Site 1 7,400 11,000 

Site 2 22,600 22,000 
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Disposal material Site Name / Location Area (m
2
) Capacity (m

3
) 

Site 3 5,500 11,000 

Site 4 32,200 96,600 

Site 5 27,600 50,000 

Site 6 13,000 13,000 

Site 7 35,500 80,000 

Subtotal: 143,800 283,600 

Donghua Channel Site 1 11,871 19,080 

Site 2 6,725 18,111 

Subtotal: 18,596 37,191 

Old Longwang Channel Site 1 5,565 10,800 

Site 2 14,890 30,110 

Subtotal: 20,455 40,910 

Longwang Channel Site 1 8,745 17,491 

Longwang Flood Diversion 

Channel 

Site 1 2,400 5,670 

Site 2 2,650 5,160 

Site 3 5,090 10,000 

Site 4 17,000 33,800 

Site 5 5,100 10,100 

Site 6 2,150 4,050 

Site 7 77,590 46,950 

Site 8 56,800 93,870 

Subtotal: 168,780 209,600 

Total for channel soil: 443,404 754,847 

 

19. Around 61.81 km of embankment and revetment will be constructed along the water 

channels (Table IV.4). An embankment is a ridge of earth or stone that confines a waterway. A 

revetment is a facing used to protect and support an embankment against erosion by moving 

water (i.e. flowing or wave action). For embankment, narrow channel sections will have vertical 

embankments while wider channel sections will have a composite of vertical and sloped 

embankments (Table IV.7). Hard revetments will be used in submerged areas and narrow 

channel sections to prevent erosion of the embankment, and soft or vegetated revetment will be 

used for areas above the typical water level. Materials for the ecological protection slope in the 

upper part of the composite revetment will be selected based on comparison of permeability, 

stability, safety, ease of construction, and vegetation growth of the alternative materials.  

 

Table IV.7: Proposed embankments and revetments for the urban water channels. 

Channel Chainage 

Type of Revetment and Embankment 

Reinforced 

concrete BC 

Pipe 

culvert 

Concrete 

protective layer 

Ecological 

block RW 

Small ecological 

block RW 

Gabion 

mat RW 

Ecological bag 

slope protection 
VB 

Bagongshan 

Channel 

0+000~0+184         

0+184~0+613         

0+700~1+285         

1+291~2+146         

2+146~2+309         

2+309~2+500         

2+500~2+875         

2+875~3+080         

3+080~7+525         
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Channel Chainage 

Type of Revetment and Embankment 

Reinforced 

concrete BC 

Pipe 

culvert 

Concrete 

protective layer 

Ecological 

block RW 

Small ecological 

block RW 

Gabion 

mat RW 

Ecological bag 

slope protection 
VB 

Xiejiaji 

Channel 

0+000~0+570         

0+570~0+280         

0+820~1+020         

1+020~1+083         

1+083~1+750         

1+750~2+050         

2+050~2+720         

2+720~2+850         

2+850~2+977         

2+977~3+070         

3+070~3+177         

3+177~3+450         

3+450~3+763         

3+763~6+100         

6+100~7+157         

Old Longwang 

Channel 

0+000~4+530         

4+530~6+000         

6+000~8+040         

Longwang 

Diversion 

Channel 

0+000~1+100         

1+100~1+400         

1+400~1+700         

1+700~2+980         

2+980~5+110         

5+110~5+270         

5+270~6+210         

6+210~6+560         

6+ 560~7+390         

7+390~7+990         

7+990~11+20

0 

        

11+200~12+6

50 

        

Donghua 

Channel 

0+000~1+560         

1+560~1+820         

1+820~2+350         

2+350~2+450         

2+450~3+850         

3+850~5+200         

5+200~5+420         

5+420~7+100         

7+100~8+934         

Longwang 

Channel 

0+000~4+816         

Source: FSR. Note: Vegetation blanket may be of sourced coconut shred, natural palm fiber or turf. RW=retaining wall. BC=box culvert. 

VB = vegetation blanket. 

 

20. Sub-component 2-2: Improvement of Flood Control Facilities. This comprises 

reconstructing one existing stormwater pump station (SPP; Shijian Lake), upgrading two SPPs 

(Long and Dajiangou Lakes) and constructing four new SPPs (Gaotang Lake No. 1-4) and a 

14.47 km embankment along the western bank of Gaotang Lake (Tables IV.1, I.8; Figure IV.3). 

 

Table IV.8: Summary of Storm Water Pump Stations. Source: FSR. 

Pump Station Status Catchment Total Flow No. of Lift  Receiving 
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Area (km
2
) (m

3
/s) Pumps (m) Water Body 

Current Design 

Shijian Lake  Reconstruction 37.71 - 30 5 5.9 Huai River 

Long Lake Existing 14.77 10.8 30 4 6.2 Huai River 

Dajiangou Existing 25.1 6 26 4 6.2 Huai River 

Gaotang Lake #1 New 4.13 - 9.5 3 2.5 Gaotang Lake 

Gaotang Lake #2 New 6.3 - 14.5 4 2.5 Gaotang Lake 

Gaotang Lake #3 New 0.65 - 2.8 4 2.5 Gaotang Lake 

Gaotang Lake #4 New 0.4 - 1.2 4 2.5 Gaotang Lake 

 

21. The pump stations will transfer water from the urban water channels and Shijian Lake to 

the Huai River or Gaotang Lake. They are designed to allow drainage by gravity when river 

levels are low, and pumping when river levels are high and the sluice gates closed. Pump sizes 

are based on modeling of the expected hydraulic flow. The pump station structure is sized to 

contain and support the equipment. Elevation of the operating floor is selected to reduce flood 

damage to pumping equipment. The typical design of this type of station is wet-pit (sump) using 

vertical axial-flow or submersible pumps. Axial flow pumps are suitable for large flows and a 

head of <10 m. Centrifugal pumps are usually selected for a head range of 20-30 m. Mixed-flow 

pumps are selected for conditions in between. Tubular pumps are suitable for head range of 3-5 

m. Small submersible pumps, with an integrated pump and motor body, do not require housing in 

a pump station, but large submersible pumps require a building to support the lifting equipment. 

 

22. The proposed 14.47 km Gaotang Lake embankment is designed to protect the planned 

Gaotang Lake New District, to be developed by 2020, from a 50 year flood. The embankment will 

be 8 m wide and 7 m above lake level (25 m above sea level), which is 1.6 m higher than the 50 

year flood elevation. A 6 m-wide road will be built on the embankment for flood and emergency 

response. Construction will result in three small lakes on the landward size of the embankment, 

near Gaotang Lake Pump Stations 1, 3 and 4 (Figure IV.3). These lakes will be connected to the 

main lake through sluice gates. Embankment and revetment types will be similar to those 

described for the water channels, i.e. hard revetments in submerged areas to prevent erosion of 

the embankment, and soft or vegetated revetment for areas above the typical water level. 

 

23. Sub-component 2-3: Sustainable Urban Water Environment Management. This 

non-structural intervention includes formation of Community Environmental Supervision and 

Flood Management Teams (CESFMT) to address litter and solid waste in urban water channels.  

 

24. Component 3: Improvement of Urban Lake Environment. Sub-component 3-1 

(improvement of urban lake environment) is the design and installation of constructed wetlands 

in Gaotang, Shijian, Caoling, Long, and Dajiangou Lakes, for improving water quality. No 

dredging will be undertaken except Long Lake, where 40,000 m2x1.5 m depth will be dredged to 

remove 60,000 m3 of polluted unconsolidated sediment. Constructed wetlands will be located at 

the influent of drainage ditches and streams entering the lakes, and are designed to remove 

nutrients and COD. Designs include a combination of screens to remove coarse particles and 

garbage, sedimentation ponds, wetlands with surface flow or submerged flow to remove 

nutrients and COD, and ecological ponds (Table IV.9; Figure IV.4). Sub-component 3-2 
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(sustainable urban lake environment management) is a non-structural component and includes 

water quality monitoring. 
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Table IV.9: Summary of Design Information for the Constructed Wetlands in Urban Lakes 

Lake Location Design type 
Size 

(m
2
) 

Incoming Water Water Retention Time (day) Water 

Depth 

(m) 

Types of 

Aquatic Plants 

(areal %) 

Outgoing Water 

Quality 
Quantity 

(m
3
/a) 

Quality 

(mg/L) 

Submerged 

Flow 

Surface 

Flow 

Ecological 

Ponds 

Gaotang GW1 Sedimentation pond + 2 ecological ponds 400,00

0 

175,000 CODï88.0, TNï21.5, 

NH3-Nï 18.5, TPï0.93 

--- --- 5 2 66% T, 24% C, 

6% P, 4% F 

COD: 39.6, TN: 10.3, 

NH3-N: 5.18, TP: 0.37 

GW3 Sedimentation pond + 3 ecological ponds 170000 120,000 CODï88.0, TNï21.5, 

NH3-N ï18.5, TPï0.93 

--- --- 5 2 COD: 39.6, TN: 10.3, 

NH3-N: 5.18, TP: 0.37 

Shijian SW1 Screen + sedimentation pond + submerged 

treatment unit + ecological pond 

120,00

0 

185,000 CODï116, TNï 30.7, 

NH3-N ï27.8, TPï2.28 

3 --- 5 0.5 1 47% T, 17% S, 

13% F, 12% P, 

11% C 

COD: 20.8, TN: 6.63, 

NH3-N: 1.55, TP: 0.17 

SW2 Screen + sedimentation ditch + 3-level ecological 

pond 

66,000 201,000 CODï120, TNï 32.0, 

NH3-N ï27.2, TPï2.41 

--- --- 5 0.5 1 COD: 54.0, TN: 15.4, 

NH3-N: 7.62, TP: 0.72 

SW5 Screen + sedimentation ditch + surface flow 

wetland 

30,000 177,000 CODï121, TNï32.0, 

NH3-N ï 27.8, TPï2.38 

--- 4 5 0.5 1 COD: 20.8, TN: 6.14, 

NH3-N: 1.94, TP: 0.25 

Caoling CW1 Screen + sedimentation ditch + ecological pond 6,100 241,000 CODï121, TN ï34.4, 

NH3-N ï 31.5, TPï2.43 

--- --- 5 1 66% T, 22% C, 

11% F, 0.9% S, 

0.1% P 

COD: 54.4, TN: 16.5, 

NH3-N: 8.82, TP: 0.73 

Long LW1 Screen + sedimentation pond + 3 ecological 

ponds 

40,000 4,053,000 CODï110, TNï 27.0, 

NH3-N ï24.0, TPï2.12 

--- --- 5 1 40% T, 28.9% F, 

16% C, 15% S, 

0.1% P 

COD: 49.5, TN: 13.0, 

NH3-N: 6.72, TP: 0.64 

Dajiangou DW1 Interception ditch + 3 ecological ponds 18,000 142,000 CODï64.0, TN ï 15.0, 

NH3-N ï11.0, TPï2.34 

--- --- 5 1 63% T, 27% S, 

5.9% P, 4% F, 

0.1% C 

COD: 28.8, TN: 7.20, 

NH3-N: 3.08, TP: 0.70 

Notes: T = emergent plants such as Scirpus tabernaemontani, Lythrum salicaria, Phragmites australis, Acorus calamus; F = floating leave plants such as Herba spirodelae  ; C = submergent plants such as 

Hydrilla verticillata, Vallisneria natans ; S = aquatic herbaceous plants such as Canna indica, Iris tectorum ; P = floating plants. 
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Constructed Wetlands GW1 and GW3 in Gaotang Lake 

 
  

Constructed Wetlands SW1, SW2 and SW3 in Shijian Lake 

SW1 SW2

 
 SW1 

SW3 
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Constructed Wetland CW1 in Caoling Lake Constructed Wetland LW1 in Long Lake Constructed Wetland DW1 in Dajiangou 

Figure IV.4: Layouts of Constructed Wetlands in Urban Lakes 

 

 



 

28 

 

B. Expected environmental and social benefits  

 

25. The expected project benefits include improved flood control, reduced incidence of 

flooding and waterlogging, and improved water quality, for over 962,000 people (39% of 

Huainanôs population), comprising 884,000 urban population (of which 60,000, or 6.2%, are 

poverty-stricken) and 78,000 rural population (of which 5,000, or 6.4%, are poverty stricken) 

(PPTA Interim Report 2012) (Table IV.10). 

 

Table IV.10: Summary of expected project benefits 

Component / 
Sub-component 

Benefits 

Dredging of urban water 
channels 

(i) Removal of 153,148 m
3
 of nutrient laden sediment in the 6 project channels 

including c.70 t TN and 70 t TP. (ii) Deepening and widening these channels will 
achieve flood control to 20-year return period, reducing the risk of waterlogging and 
damage and/or loss of life and property.  

Storm water pump stations The 7 pump stations will improve flood control to 20-year return period, thus reducing 
the risk of waterlogging and damage and/or loss of life and property. 

Embankment construction (i) 62 km of embankment on the urban water channels and 14.47 km of embankment 
along the western shoreline of Gaotang Lake will no longer suffer from soil erosion. (ii) 
Flood control at Gaotang Lake will be improved to 50-year return period. 

Wastewater collection 170 km of pipelines installed will collect 43 million m
3
 of wastewater per year from the 

eastern and western urban areas for treatment, improving the Huai River water quality 
by removing this quantity of untreated wastewater from going into the Huai River 

Constructed wetlands in 
urban lakes 

Constructed wetland in the 5 urban lakes will (i) remove ~329 t COD, 78 t TN, 104 t 
NH3-N and 8 t TP each year from these lakes, (ii) provide habitats for flora and fauna 

 

26. Under Component 1, 43 million tons of untreated wastewater per year (equivalent to 37% 

of the projected production in 2020) will no longer be discharged into the Huai River. This is 

estimated to remove 23,476 t COD, 14,665 t BOD5, 19,564 t suspended solids (SS), 978 t NH3-N 

and 244 t phosphate per year from the Huai River system (Table IV.11). 

 

Table IV.11: Estimated reduction of untreated wastewater and pollutants discharging into Huai 

River as a result of the project. Source: FSR 

Location 
Untreated 

Wastewater (m
3
/a) 

Water Quality Pollutant (t/a) 

COD BOD5 SS NH3-N PO4 (as P) 

Eastern urban area 31,046,900 14,716 9,190 12,264 613 153 

Western urban area 11,756,650 8,760 5,475 7,300 365 91 

Total: 42,803,550 23,476 14,665 19,564 978 244 

 

27. Dredging of the six project urban water channels will remove accumulated pollutants. 

Using the baseline sediment quality data collected (Section V.F.5), and assuming that (i) the 

averages for each of the channels is representative of the whole channel and (ii) that river 

sediment density is on average 1.3 g/ml (for converting dredged quantity from m3 to kg; based on 

a recent AECOM study in the Shenzhen River), it is estimated that dredging will remove 153,148 

m3 of sediment containing 70 t TN and 70 t TP (Table IV.12). Channel works will also increase 

flood protection to 1-in-20 year storm events. At Gaotang Lake, the proposed embankment will 

result in flood protection for 1 in 50 year flood events.  
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Table IV.12: Estimated TN and TP removal from urban water channels by dredging. Source: PPTA. 

Water Channel 
Average Moisture 

Content 

mg/kg Dry Weight mg/kg Wet Weight Dredged Quantity Removal Quantity (t) 

TN TP TN TP in m
3
 in kg TN TP 

Bagongshan 0.830 1449 1813 246.33 308.21 33,106 43,037,800 10.6 13.3 

Xiejiaji 0.845 1859 1945 288.15 301.48 49,362 64,170,600 12.4 13.0 

Donghua 0.825 2093 1213 366.28 212.28 29,482 38,326,600 15.8 9.1 

Old Longwang 0.875 1850 2377 231.25 297.13 12,898 16,767,400 10.0 12.8 

Longwang 0.870 1855 2191 241.15 284.83 2,700 3,510,000 10.4 12.3 

Longwang Flood Diversion 0.835 1608 1195 265.32 197.18 25,600 33,280,000 11.4 8.5 

Total: 70.6 69.0 

 

28. Water quality entering the five urban lakes is currently worse than category V due to high 

nutrient levels. Based on documented inflow and outflow volumes and water quality (Section 

IV.B), it is estimated the constructed wetlands will remove 330 t COD, 78 t TN, 104 t NH3-N and 8 

t TP from these lakes each year (Table IV.13). The constructed wetlands will be built using only 

native species, and will also provide new habitats for aquatic flora and fauna. 

 

Table IV.13: Predicted reduction of pollutants (tons/year) by constructed wetlands. Source: EIR 

Lake Constructed wetland COD TN NH3-N TP 

Gaotang GW1 8.47 1.96 2.33 0..11 

GW3 5.81 1.34 1.60 0.08 

Subtotal 14.28 3.30 3.93 0.19 

Shijian SW1 17.52 4.45 4.85 0.39 

SW2 13.28 3.34 3.94 0.34 

SW5 17.80 4.58 4.57 0.38 

Subtotal 48.60 12.37 13.36 1.11 

Caoling CW1 16.04 4.31 5.47 0.41 

Long LW1 245.20 56.90 70.04 5.99 

Dajiangou DW1 5.00 1.11 11.25 0.23 

 Total Reduction 329.12 77.99 104.05 7.93 
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V. DESCRIPTION OF THE ENVIRONMENT (BASELINE DATA) 

 

A. Introduction  

 

29. The environmental data described in this EIA is largely from information in the domestic 

EIR, which was prepared based on PRC requirements. In the PRC, environmental baseline 

monitoring data are collected by a certified institute or individual. This is often the local 

Environmental Monitoring Station (EMS), which is usually a subsidiary or division of the local 

Environmental Protection Bureau (EPB), except for specialized fields beyond the mandate of the 

EMS (e.g. ecology, for which a local university may be certified). For this project, the Huainan 

EMS (HEMS) undertook baseline sampling of the quality of air, noise, surface and ground water, 

and soil and sediment quality. Ecological surveys were conducted by Anhui University except for 

the bird survey, conducted by an ornithologist from Huainan Normal University. Sensitive 

receptors comprised residential areas, schools, and clinics (Table V.20). Sampling for 

environmental parameters was conducted at some or all sensitive receptors as well as the 

project sites. 

 

B. Location and setting  

 

30. The project sites are located in the urban area south of the Huai River, within the districts 

of Datong, Tianjiaôan, Xiejiaji and Bagongshan (Figures V.2-V.3). These four urban districts have 

a total administrative area of 976.4 km2 and a total population of 1.237 million. The layout of the 

urban area of Huainan is related to the development of its traditional coal industry and 

determined by the water transport advantage of the Huai River and the location of coal mining 

sites. The spatial industrial layout is that existing coal mines are located mainly north of the Huai 

River, while thermal power plants and other energy dependent enterprises such as chemical 

manufacturing are located mainly south of the River. Figure V.1 shows the layout of the 

developed area, bounded by Shungenshan to the south and Bagongshan to the west. 
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Figure V.1: Map of Developed Area in Huainan Municipality 

 

C. Topography, geology and soils  

 

31. The topography slopes from northeast to southwest, at elevations of 20-24 m above sea 

level (asl). South of the Huai River, the terrain is hilly and is part of the Jianghuai Hill Region. Low 

hills extend from east to west, including Shungengshan Hill and Bagongshan Hill, with slopes of 

~10o gradient at 40ï75 m asl. Below the hill slopes are interlacing and connecting flood alluvial 

terraces with approximately 2o gradient at 30ï40 m asl. North of Shungengshan and the flood 

alluvial terraces are the Huai River alluvial terraces, below 25 m asl. Further north is the Huai 

River High Flood Plain, at 17ï20 m asl, then the Huai River riverfront shoal. Below 

Shungengshan are Gaotang Lake flood alluvial terraces to the east and Wabu Lake flood alluvial 

terraces to the west. North of the Huai River, the terrain is flat and part of the Huaibei Plain, with 

low-lying plains. Storm water runoff from the hills in the south flows north through the urban area 

to the Huai River and into the lakes along the west, north and east of the urban area. 

 

32. Soils in the Huainan region are mainly yellow-brown and paddy soils. Yellow-brown soils 

evolved from Late Pleistocene loess-like sediments. These soils are fertile and are the major rain 

fed soils used for cultivation of dry crops such as vegetables. Paddy soils evolved from the fertile 

alluvial plains, with thick fertile layers suitable for growing rice and wheat. 
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D. Climate  

 

33. Huainan belongs to the warm temperate semi-humid monsoon climate zone with mild 

temperature, moderate rainfall, distinctive seasons and long frost-free period. Wind direction 

shows apparent regularity in seasonal changes, with south-southeast wind in the summer and 

east-northeast wind in the winter (Table V.1). 

 

Table V.1: Huainanôs Weather Statistics. Source: EIR. 

Parameter Value 

Annual average temperature 15.2 
o
C 

Extreme highest temperature 41.1 
o
C (on August 24, 1959) 

Extreme lowest temperature -21.7 
o
C (on January 31, 1969) 

Annual average precipitation 980.9 mm 

Highest annual precipitation 1,522.6 mm 

Lowest annual precipitation 450.3 mm 

Frost free period in a year 220 days 

Annual average wind speed 2.3 m/s 

Highest wind speed 22 m/s 

Maximum frozen soil depth 0.3 ~ 0.6 m 

 

E. Water resources  

 

1. Overview 

 

34. Huainan Municipality is located in the Huai River basin. The Huai River is located 

mid-way between the Yellow and Yangtze Rivers and is 1,078 km long, of which 430 km (43%) 

are in Anhui Province. The river originates in the Tongbai Mountains in Henan Province and 

flows from west to east through southern Henan, northern Anhui, and northern Jiangsu provinces, 

entering the Yangtze via Lake Hongze. The river basin (Figure V.2) covers 270,000 km2 in four 

provinces (Henan, Anhui, Jiangsu, Shandong) and a human population of 165 million. The basin 

produces one-sixth of the PRCôs food, including a quarter of its cash crops. Major tributaries in 

Huainan include the Xifei, Jia, Nihei, Yao, Dongfei, and Yongxing. Major lakes include Jiaogang, 

Gaotang, Wabu and Shijian. The Huai River and Wabu and Gaotang Lakes are the key sources 

of drinking water for Huainan Municipality. 
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Figure V.2: The Huai River basin 

 

35. The Huai River is the major water source for agriculture, industries and households in 

Huainan Municipality. The length of the river in the municipality is 87 km (8% of its total length), 

with average width of 400 m (250ï300 m and 400-800 m in the dry and wet seasons 

respectively). Its net water surface area is 21.5 km2. In the municipality there are eight major 

sub-catchments (Table V.2), nine major rivers (Table V.3) and 10 large lakes (Table V.4). In 2011 

the municipal water resource was 696 million m3 and the volume of Huai River flowing through 

Huainan was 7.69 billion m3, much less than the multi-year annual average of 20.87 billion m3. 

 

Table V.2: Catchment Basins of the Main Urban Area in Huainan. Source: FSR 

Area Basin Name Basin Area (km
2
) 

Western 

Shijian Lake 37.71 

Nantang Catchment Area 26.16 

Shijia Lake Catchment Area 19.57 

Eastern 

Caozuizi Catchment Area 14.75 

Dongshan Channel Catchment Area 13.69 

Longwang Channel Catchment Area 7.74 

Dajiangou Catchment Area 25.10 

Gaotang Lake 1500 

 

Table V.3: Major Huai River Tributaries in Huainan Municipality 

Name Origin Basin Area (km
2
) Total length (km) Length in municipality (km) 

Xifei Henan Province Zhoukou City 1,700 178 41.2 

Dongfei Feixi County Zipeng Mountain 4,200 122 8.7 

Jia Fengtai County Zhouzhuang Village 188 29.5 27 

Ni Fengtai County Zhuji Village 720 62 62 

Yao Dingyuan County Langwo Mountain 650 62.7 17.7 

Gang Lixin County Hong River Danfengji --- 53.6 35 

Hei Fengtai County Zhouji Village --- 62 44.9 

Cihuai Cihepu --- 133.2 31.5 

Yongxin Fengtai County Sunweizi Village --- 44.5 44.5 

Source: Huainan Area Water Resources Protection and Usage Plan 

Direction of flow 

Source: Chinese Academy 

for Environmental Planning 
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Table V.4: Major Lakes in Huainan Municipality 

Name Location Surface Area (km
2
) Water System 

Shijian Lake Xiejiaji District Wangfenggang Town 8.25 Huai River 

Huajia Lake Fengtai County Maoji Town 16.8 Huai River 

Jiaogang Lake Fengtai County Maoji Town 28.6 Xifei River 

Daijia Lake Panji District Luji Village 0.64 Huai River 

Qianjia Lake Bagongshan District Xinzhuangzi Mine 0.21 Huai River 

Hudajian Datong District Luohe Town 0.59 Huai River 

Gaotang Lake Datong District Shangyao Town 21.6 Yao River 

Caicheng Lake Datong District Shangyao Town 3.04 Gaotang Lake 

Wabu Lake Xiejiaji District Liyingzi Town 1.80 Dongfei River 

Shijia Lake Xiejiaji District Liyingzi Town Yingzi Village 2.34 Wabu Lake 

Source: Huainan Area Water Resources Protection and Usage Plan 

 

36. In 2011, industries and agricultural irrigation accounted for 87% of water use (Table V.5). 

 

Table V.5: Huainan Municipality Water Resources, Supply and Consumption in 2011 

Description Quantity 

Total water resources 696 million m
3
 

Surface water resources 514 million m
3
 (74%) 

Ground water resources 182 million m
3
 (26%) 

Huai River flowing through Huainan 7690 million m
3
 

Total water supply 1957 million m
3
 

Surface water supply 1802 million m
3
 (92%) 

Ground water supply 155 million m
3
 (8%) 

Total water use 1957 million m
3
 

Agriculture irrigation use 619 million m
3
 (32%) 

Forestry, animal husbandry, fisheries and livestock use 21 million m
3
 (1%) 

Industrial use 1079 million m
3
 (55%) 

Domestic use 187 million m
3
 (9%) 

Other uses (public facilities & scenic water) 51 million m
3
 (3%) 

City-wide per capita water use 543.4 m
3
 

Domestic per capita use 53.0 m
3
 

Total water consumption 773 million m
3
 (39% of water use) 

Agriculture irrigation consumption 497 million m
3
 (80% of water use) 

Forestry, animal husbandry, fisheries and livestock consumption 20 million m
3
 (95% of water use) 

Industrial consumption 99 million m
3
 (9% of water use) 

Domestic consumption 67 million m
3
 (36% of water use) 

Other consumptions (public facilities & scenic water) 30 million m
3
 (59% of water use) 

Source: Huainan Water Resources Bureau. 2012. 2011 Huainan Municipality water resources report. 

 

2. Water quality, pollution, treatment, and supply 

 

37. Water quality. Water quality in most of the lakes and channels of Huainan Municipality is 

low. Most urban channels are lower than PRCôs national Class V, the lowest possible, due to high 

levels of organic nutrients. Gaotang and Shijian Lakes range from Class III-IV. The municipality 

has two designated water sources used to supply potable water to the municipalityôs population, 
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the Huai River and Wabu Lake. In 2011, the source at Huai River had eight discharge points 

showing 100% compliance with the discharge standard, while the one in Wabu Lake with one 

discharge point did not comply with the discharge standard. The Gaotang Lake discharge point 

had a compliance rate of only 1.1% (Table V.6). 

 

Table V.6: Pollutants discharged in Water Functional Areas, Huainan Municipality, 2011 

Site WFA 
Discharge 

Point No. 

WW 

received 

(t/y) 

Pollutant Quantity Received (t/y) Comply with GB 8978-1996 

CODCr BOD5 NH3-N 
Volatile 

Phenol 
TP TN 

Discharge 

Point No. 

WW quantity 

(t/y) 

Complian

ce Rate 

Huai 

River 

Fengtai industrial water 

use area 
7 1,300,600 257.497 83.501 51.653 0.035 4.99 59.85 1 14,400 1.1% 

Fengtai Bagongshan 

transitional area 
7 11,286,500 492.925 180.697 26.921 0.041 6.81 151.98 5 10,989,500 97.4% 

Huainan drinking water 

source area 
8 5,208,200 139.855 53.366 2.845 0.015 2.90 32.09 4 5,208,200 100% 

Huainan effluent 

discharge control area 
9 125,145,000 4419.844 1728.980 2311.605 0.528 92.76 5760.07 6 57,708,000 46.1% 

Huainan Bengbu 

transitional area 
4 7,219,700 786.930 264.988 161.683 0.030 15.58 191.83 4 2,218,900 30.7% 

Xifei 

River 

Lixin Fengtai agri- 

fisheries water use area 
8 7,879,500 257.150 90.211 10.480 0.024 3.10 35.94 8 7,879,500 100% 

Gaotan

g Lake 

Huainan water use area 
2 2,693,800 460.500 131.627 36.738 0.096 8.06 51.66 1 30,400 1.1% 

Wabu 

Lake 

Water diversion and 

source protection area 
1 287,600 35.383 12.070 8.828 0.007 0.82 11.82 0 0 0% 

Total 46 161,021,000 6,850.08 2,545.44 2,610.75 0.78 135.01 6,295.24 29 84,048,800 52.2% 

Note: Compliance based on CODCr and NH3-N in Integrated Wastewater Discharge Standard (GB 8978-1996). Compliance rate based 

on amount of wastewater achieving compliance with CODCr and NH3-N, over the total wastewater quantity. Source: Huainan WRB. 

2012. 2011 Huainan Municipality water resources report. WFA-Water Functional Area; WW-wastewater. 

 

38. Water treatment and supply. Potable water is presently supplied to 99.75% of the urban 

area of the municipality, by seven water treatment plants (WTPs). These have a total capacity of 

550,000 m3/d (Table V.7). Five WTPs are along the Huai River and two are at Wabu Lake. Huai 

River is the major water source for the Eastern urban area and Wabu Lake is the backup. Wabu 

Lake is the major water source for the Western urban area and Huai River is the backup.  

 

Table V.7: Water Treatment Plants in Huainan Municipality. Source: FSR. 

Water Supply Area WTP Source Treatment Capacity (m
3
/d) Total Capacity (m

3
/d) 

Eastern Urban Area 

City No. 1 WTP Huai River 70,000 

270,000 City No. 3 WTP Huai River 100,000 

City No. 4 WTP Huai River 100,000 

Central Urban Area Huaihua Group WTP Huai River 30,000 30,000 

Western Urban Area 

Zhaijiawa WTP Wabu Lake 70,000 

250,000 Lizuizi WTP Huai River 80,000 

City No. 5 WTP Wabu Lake 100,000 

Total: 550,000  
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39. Water pollution and wastewater treatment. In 2011, over 161 million tons of 

wastewater was discharged into the Huai River through its tributaries in Huainan Municipality, 

averaging >0.5 million tons/day (Table V.8). According to the Huainan Statistical Year Book 2012, 

the municipalityôs wastewater treatment rate in 2011 was 96.8%. Table V.9 shows the quantities 

of pollutants produced by the wastewater and discharged into rivers, showing that only 52% on 

average complied with PRCôs Integrated Wastewater Discharge Standard (GB 8978-1996) 

[based on the number of times with COD and NH3-N compliance only]. 

 

Table V.8: Wastewater discharged into the Huai River, Huainan Municipality in 2011 

Location 
Daily Wastewater Quantity Discharged into Rivers (t) 

Total quantity (t) 
Industry Domestic Mixed Daily Total 

North of Huai River 

Fengtai County 20,948 15,464 27.634 64,046 20,014,300 

Panji District 6,003 2,807 14,293 23,103 7,219,700 

Maoji District 914 533 0 1,447 452,200 

South of Huai River Urban Huainan 8,620 1,627 416,423 88,596 133,334,600 

Total 36,485 20,431 458,350 515,266 161,021,000 

Source: Huainan Water Resources Bureau. 2012. 2011 Huainan Municipality water resources report. 

 

Table V.9: Pollutants Discharged into the Huai River in Huainan Municipality in 2011 

Location 
Discharge 

Point No. 

WW 

quantity 

(t/y) 

Quantity of Pollutant Discharged into Rivers (t/y) Comply with GB 8978-1996 

CODCr BOD5 NH3-N 
Volatile 

Phenol 
TP TN 

Discharge 

Point No. 

WW quantity 

(t/y) 

Compliance 

Rate 

Fengtai 

County 

20 20,014,300 996.529 350.733 88.588 0.099 14.751 246.595 12 18,431,100 92.1% 

Panji District 8 7,219,700 786.930 264.988 161.683 0.030 15.581 191.829 4 2,218,900 30.7% 

Maoji District 2 452,200 11.043 3.676 0.466 0.002 0.143 1.179 2 452,200 100% 

Urban 

Huainan 

16 133,334,600 5,055.58

1 

1,926.04

3 

2,360.01

6 

0.646 104.539 5,855.63

4 

11 62,946,600 47.2% 

Total 46 161,021,000 6,850.08 2,545.44 2,610.75 0.78 135.01 6,295.24 29 84,048,800 52.2% 

Source: Huainan Water Resources Bureau. 2012. 2011 Huainan Municipality water resources report. Note: compliance was based on 

CODCr and NH3-N in Integrated Wastewater Discharge Standard (GB 8978-1996). WW ï wastewater. 

 

40. Huainan Municipality has two wastewater treatment plants (WWTPs), the No. 1 (Eastern) 

and Bagongshan (Western) WWTPs (Table V.10). Both are operated by the Huainan Capital 

Water Company. In September 2012, HMG and this company signed the óAgreement on the 

Expansion of Urban Wastewater Treatment Plantô for: (i) expansion of the No. 1 WWTP from 

100,000 m3/d to 150,000 m3/d (starting in 2013; to be completed by 2014), then a second 

expansion to 200,000 m3/d (starting in 2018; to be completed by 2019), and (ii) expansion of 

Bagongshan WWTP, from 100,000 m3/d to 150,000 m3/d (starting in 2017; to be completed by 

2018). These expansions will occur adjacent to the boundaries of the current facilities and on 

empty land owned by the municipal Land Bureau, so there will be no land acquisition or 

resettlement impacts. The proposed WWTP expansions will be sufficient to handle the increased 

flow from the wastewater pipelines installed under this project. According to the óSpecial Plan for 

Drainage Works in the Gaotang Lake New District of Huainan Municipality (2010-2030)ô, a third 

WWTP will be built, with a capacity of 10,000 m3/d in the short term and 40,000 m3/d in the long 

term, to be located at the north end of the new district (Figure IV.2). 
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Table V.10: Existing and planned wastewater treatment plants, Huainan Municipality. Source: FSR 

WWTP Status 
Current Design 

Capacity (m
3
/d) 

2012 Average 

Flow (m
3
/d) 

Remaining 

Capacity (m
3
/d) 

Future Design 

Capacity (m
3
/d) 

2020 Projected 

Flow (m
3
/d) 

No. 1 (Eastern) Existing 100,000 90,000 10,000 
150,000 (2014) 

200,000 (2019) 
210,311 

Bagongshan (Western) Existing 100,000 73,000 27,000 150,000 (2018) 110,709 

Gaotang Lake Planned 10,000 - - 40,000 (2030) 40,000 (2030) 

 

41. Wastewater discharge standard for the No. 1 and Bagongshan WWTPs is presently 

Class 1B, under the PRC Discharge Standard of Pollutants for Municipal Wastewater Treatment 

Plant (GB 18918-2002). After expansion, the treatment standard for both WWTPs will meet 

Class 1A. The planned Gaotang Lake WWTP will also be designed to meet Class 1A standard. 

Table V.11 compares Class 1A and Class 1B effluent quality standards. 

 

Table V.11: Comparison of GB 18918-2002 Class 1A and Class 1B Effluent Quality Standards 

Control parameter Class 1A Standard Class 1B Standard 

pH   

SS (mg/L) Ò 10 20 

Color (dilution factor) Ò 30 30 

BOD5 (mg/L) Ò 10 20 

COD (mg/L) Ò 50 60 

NH3-N (as N mg/L) Ò 5(8)
(1)

 8(15)
 (1)

 

TN (as N mg/L) Ò 15 20 

TP (as P mg/L) Ò 0.5 1 

Oil & grease (mg/L) Ò 1 3 

Total petroleum hydrocarbon (mg/L) Ò 1 3 

Anionic surfactant (mg/L) Ò 0.5 1 

Fecal coliform bacteria (count/L) Ò 1000 10000 

Note 1: For NH3-N, value outside the bracket is for water temp. >12
o
C; value inside the bracket is for water temp. Ò12

o
C. 

 

42. Although water quality in the lakes and Huai River is better than in the drainage channels, 

the channels drain into the lakes and river, causing water quality deterioration. Tables V.6 and 

V.12 shows the volume of pollutants and wastewater respectively which entered the 

municipalityôs major waterbodies in 2011. 

 

Table V.12: Wastewater discharged in water functional areas, Huainan Municipality, 2011 

Site Water Functional Area 
Daily Wastewater Received (t) Annual Wastewater 

Received (t) Industry Domestic Mixed Total 

Huai River 

Fengtai industrial water use area 0 3,505 657 4,162 1,300,600 

Fengtai Bagongshan transitional area 9,032 540 26,545 36,117 11,286,500 

Huainan drinking water source area 0 0 16,666 16,666 5,208,200 

Huainan effluent discharge control area 0 1,627 398,837 400,464 125,145,000 

Huainan Bengbu transitional area 6,003 2,807 14,293 23,103 7,219,700 

Xifei River Lixin Fengtai agri-fisheries-water use area 12,830 11,952 432 25,214 7,879,500 

Gaotang Lake Chuzhou Hefei agriculture water use area 8,620 0 0 8,620 2,693,800 

Wabu Lake Huainan water source protection area 0 0 920 920 287,600 

Total 36,485 20,431 458,350 515,266 161,021,000 

Source: Huainan Water Resources Bureau. 2012. 2011 Huainan Municipality water resources report. 



 

38 

 

 

3. Flooding and waterlogging 

 

43. Flooding. Urban drainage networks, waterlogging prevention, and urban flood control 

are closely related. The river channel of a city usually serves as the outlet of the urban drainage 

network. When the river level is too high, urban storm water cannot easily discharge because 

outlets are submerged, causing overflow into urban areas. Relevant to Huainan are (i) inundation 

from the Huai River and (ii) urban waterlogging from inadequate storm water drainage and 

overflow of interior drainage channels. Flooding and waterlogging occur frequently in Huainan 

due to its geographic location and meteorological and hydrological conditions (Figure V.3). 

Floods in the Huai River can be divided into: (i) flash floods, caused by a few large storm events 

(e.g. 1968, 1975); and (ii) prolonged basin floods, caused by torrential rain over a large area 

and >one month (e.g. 1954, 1991, 1996, 2003). In general, floods in the Huai River are the type 

that rise and fall slowly, with long lasting flood peaks and large volumes of water. This has 

significant impacts on flood drainage along the river. Since 1950 there have been at least 20 

flood and/or waterlogging events, averaging one every three years, with at least eight major 

floods (Table V.13). The highest and lowest recorded river flow rates are 12,700 m3/s (25 July 

1954) and 0.5 m3/s (1978) respectively; the highest and lowest recorded water levels were 24.03 

m (27 July 1954) and 12.36 m (1953) respectively. The 1991 flood affected the most people and 

caused the most damage.  

 

 

Figure V.3: Waterlogging in Huainan 

 

Table V.13: Details of major flood events in Huainan Municipality 

Year 1954 1991 2003 2005 2007 2011 

Dates July 8-27 Jun 18, Jul 14 July 1-15 July 10-26 Jul 7-16 Aug 26-27 

Affected population No data 1,113,000 960,000 370,000 704,800 506,800 

Crop area affected (mu) 2,070,000* 1,200,000 1,151,000 370,000 821,700 1,100,000 

Number of buildings collapsed 239,000* 171,000 56,000 6,333 16,314 702 

Direct economic loss (million CNY) No data 1,760 1,330 320 891.5 304 

Agricultural economic loss (million CNY) No data No data 650 230 619.2 247 

Water infrastructure damage (million CNY) No data No data 366 34 106.2 No data 

Flood rescue cost (million CNY) No data No data 69.35 No data 97.2683 No data 

Source: Huainan Water Resources Bureau. Note: 15 mu = 1 hectare = 10,000 m
2 
.*Fengtai County. 
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44. One of the new development areas described in the Huainan Municipality Urban Master 

Plan (2010-2020) is the Binhu (lake-side) New District, also known as the Gaotang Lake New 

District, which will be located west of the western bank of Gaotang Lake and will be subject to 

flooding risk from Gaotang Lake. This area, ranging between 17.5 to 21.5 m in elevation, 

currently starts flooding whenever the level of Gaotang Lake rises too high. When levels rise 

above 20 m, 65ï135 km2 of land is flooded, affecting agriculture, industrial activity, transportation, 

and commercial activity. Flooding has occurred in 18 of the last 60 years, or approximately once 

every 3-4 years (Table V.14). This project includes embankment and pump station construction 

along the western bank of Gaotang Lake to protect this new development area against 1-in-50 

year storm events. 

 

Table V.14: Major Gaotang Lake Flood Events 

Year 1991 2003 2007 

Maximum water level (m) 23.27 22.7 21.5 

Flooded farmland (km
2
) 137 106 87 

Affected population 130,000 102,000 - 

No. of buildings collapsed 43,000 12,000 - 

Direct economic losses (CNY) 300 million 360 million 220 million 

Source: Anhui Survey and Design Institute for Water Conservancy and Hydropower. 2010. Huainan Municipality Gaotang 

Lake New District Flood Protection Feasibility Study.  

 

45. Waterlogging. The main issues causing waterlogging in the city are the reduced capacity 

of urban drainage channels due to siltation and garbage accumulation, as well as the insufficient 

pumping capacity of the storm water pumps, both of which will be addressed in this project. Table 

V.15 summarizes the existing problems in the project drainage channels; Figure V.4 shows the 

existing poor environmental and sanitary conditions of some of these water channels. 

 

Table V.15: Project drainage channels and their existing problems. Source: FSR 

Name Description Existing Problem 

Bagongshan 

Channel 

Part of the 26.16 km
2 

Nantang 

Channel Catchment area; collects 

runoff from hill slopes >30 m 

elevation; drains into Huai River  

Mostly a soil nullah; severe siltation, garbage dumping and illegal 

construction, which reduce the cross-sectional area resulting in 

insufficient flood discharge capacity  

Xiejiaji Channel Part of the 19.57 km
2
 Shijia Lake 

Catchment Area; collects runoff from 

hill slopes >30 m elevation; drains 

into Shijian Lake 

Mostly a stone ditch except one section that is still a soil nullah; the 

ditch is poorly maintained with severe siltation (1+ m thick), reducing 

the cross-sectional area for flood discharge; soil nullah section has 

even worse maintenance and siltation, garbage dumping, weeds and 

irregular cross-sectional areas resulting in insufficient flood discharge 

capacity 

Dongshan 

Channel 

Part of the 13.69 km
2
 Dongshan 

Channel Catchment Area; drains into 

the Huai River by gravity most of the 

time due to higher elevation 

Floor elevation of the sluice gate is 21.30 m - when water level in the 

Huai River is >23.80 m, the sluice gate has to be closed, and the 

terrain dictates that the water must be diverted to Caozuizi water 

system, putting added pressure on it; numerous illegal structures in 

middle and lower reaches of channel; low water quality due to the 
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Name Description Existing Problem 

discharge of untreated domestic wastewater and garbage 

Longwang 

Channel 

Part of the 14.77 km
2
 Longwang 

Channel Catchment Area; located in 

the urban center; drains through 

East Lake into the pond in front of 

the Long Lake pump station 

Waterlogging occurs in front of the No. 24 Secondary School due to 

serious siltation resulting in reduced cross-sectional area; the 2 km
2
 

area upstream of the bridge culvert was originally agricultural land but 

is now covered with constructed structures, resulting in substantial 

increase in the runoff coefficient exceeding the flow capacity of the 

culvert; storm water retention capacity of East Lake is decreasing due 

to urban development, resulting in lake water backing up the flow from 

upstream during the storm season, causing a large area of 

waterlogging; numerous illegal structures, with combined storm water 

and wastewater flows and accumulation of garbage, resulting in 

ponds with methane accumulation, creating potential safety problems 

Longwang 

Flood Diversion 

Channel 

Part of the 25.10 km
2
 Dajiangou 

Catchment Area; drains into 

Dajiangou 

The outflow section Dajiangou has no mechanical drainage 

equipment and depends totally on the self-regulating ability of 

Dajiangou when Huai River water level rises. Yet insufficient water 

retention capacity of Dajiangou has resulted in óclosed floodô; 

construction of Chaoyang East Road and Beer Factory Road did not 

construct the bridge culverts connecting to the drainage channel at 

the same time, resulting in the complete loss of drainage ability of that 

section of the drainage channel. This combining with serious siltation 

problems along the Jianshe Road ditch has resulted in large areas of 

waterlogging since the storm water upstream has no way to drain. 

Old Longwang 

Channel 

Part of the 14.75 km
2
 Caozuizi 

Catchment Area; drains into Huai 

River through the Huai River 

embankment with nearby Caoling 

Lake and low-lying areas suitable for 

storm water retention 

When the sluice gate at Dongshan Channel has to be closed due to 

high Huai River water level as mentioned above, the Dongshan 

Channel water drains into the Caozuizi Catchment Area. Therefore, 

control of waterlogging has to consider the relationships between 

these two catchment areas.  Presently, the outflow area of Caozuizi 

water system is mostly agricultural land - loss from waterlogging is 

less than the urban area. However this area could become the next 

urban development area and waterlogging control must be planned 

for such future. 

 

  

Bagongshan Channel Xiejiaji Channel 
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Figure V.4: Existing Conditions of some of the project water channels 

 

46. Flood management. The Huai River basin is one of seven national river basins for which 

the Ministry of Water Resources has established a River Basin Commission, to assist overall 

management. The Huainan Water Resources Bureau (HWRB) is responsible for planning and 

emergency response for flooding from the Huai River, and controls the sluice gates between 

drainage channels and the river. Sluice gates are open when river levels are low, allowing 

drainage by gravity, and closed when river levels are high to prevent backflow into the city. The 

Drainage Division under the Huainan Municipal Administration Management Department 

(HMAMD) is responsible for storm water management in the city, including combined sewers, 

storm sewers, drainage channels and storm water pump stations. It also provides emergency 

response to waterlogging events. Huai River flood events are officially recorded by HWRB, but 

waterlogging events are not officially recorded by HMAMD. Localized flooding occurs in most 

years. Figures V.5-6 show the areas with waterlogging risk in a 1-in-20 year storm event in the 

Eastern and Western urban areas respectively. 
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