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1 Foreword

1.1 Introduction of Project

Guilin City launched a comprehensive environment management project funded by the World Bank (WB), including water supply component, wastewater and sludge component as well as water environment monitoring and pollution control component, with the aim to enhance Guilin City’s water supply and environmentsanitation service development level, improve its investment environment, accelerate its urban and rural economic and social development, and achieve good social, environmentand economic benefits. Because Guilin City is an economically underdeveloped city in western areas of China, and features an instable industrial base, limited fiscal revenue and capital shortage, it is of significant importance for it to develop infrastructure construction, strengthen comprehensive environmentgovernance, and improve ecological environment by the use of the WB loan. The project consists of following components:

Component 1: Guilin City Water Supply Network

The component aims to meet the increasing demands for the production and domestic water during the urbanization progress, and enhance the safety and reliability of urban water supply in Guilin City. The main contents are (i) the construction of the new DN500-DN1600 water supply pipeline network with a length of 37km; (ii) the construction of the new booster PS on Airport Road (nearly 40,000 m3/d); (iii) the purchase of relevant water quality detection instruments and daily pipeline network maintenance and repair equipment to enhance the urban water supply safety; (iv) the construction of the comprehensive water supply operation platform.

Component 2: The Upgrading of the City Wastewater Treatment Plants, Drainage Pumping Stations, and the Urban Drainage Network
The component aims to enhance the efficiency of the waste water treatment plants (WWTPs) and drainage pumping stations (PSs), ensure the normal and efficient operation of wastewater treatment facilities, increase the wastewater collection efficiency, reduce the energy consumption for treatment, and mitigate the impact of treatment facilities on the surroundings. The main contents are as follows:

1. The Upgrading of the WWTPs in the Urban Areas
The work aims to upgrade and reconstruct the existing WWTPs, update part of equipment, deodorize plant areas, and reconstruct sludge dewatering facilities. The specific contents are (i) the reconstruction of Shangyao WWTP with a capacity of 145,000 m3/d, including increase of treatment standards, updating of treatment equipment, odor collection and treatment, and reconstruction of sludge dewatering facilities; (ii) the reconstruction of Qilidian WWTP phase I with a capacity of 60,000 m3/d (which shrank to 45,000 m3/d), including increase of treatment standards, updating of treatment equipment, odor collection and treatment, reconstruction of sludge dewatering facilities, enhance of treatment standards for phase II with a capacity of 100,000 m3/d and deodorization of biological tank; (iii) the reconstruction of Beichong WWTP with a capacity of 30,000 m3/d, including increase of treatment standards, reconstruction of influent pump houses, odor collection and treatment, reconstruction of sludge dewatering facilities; (iv) the reconstruction of Yanshan WWTP with a capacity of 20,000 m3/d, including increase of treatment standards, and odor collection and treatment; (iv) the deodorization of biological tank in Lingui WWTP with a capacity of 30,000 m3/d.

2. The Upgrading of the Drainage Pumping Stations in the Urban Areas

Its main contents include the upgrading of the equipments (grille, water pump, electrics and automatic control) in the existing 18 wastewater PSs and two rainwater PSs, and odor collection and treatment.

3. The Upgrading of the City Drainage Network

Its main contents include (i) the repair or updating of DN300-DN1200 natural flow wastewater pipe with a length of about 34.6km in Guilin downtown (including inspection shaft); the repair or updating of DN600 wastewater pressure pipe with a total length of about 5.5km in Guilin downtown; (ii) the construction of the new DN500-DN800 wastewater pipeline with a length of about 1.7km in the cluster on Bali Street, Lingchuan County; (iii) the construction of the new DN300-DN1200 wastewater pipeline with a length of about 12.3km in old town of Lingui County.

4. Equipments for Water Quality Monitoring and Network Management and Maintenance 

The work aims to improve and enhance the works of Guilin City Water Drainage Co., Ltd. in terms of water quality (including sludge) monitoring and water drainage pipeline network maintenance, including (i) the purchase of water quality (including sludge) monitoring equipment for daily monitoring and management; (ii) the purchase of pipeline network maintenance equipment, including pipeline detection equipment (such as intelligent robot and detection system), blocking and dredging equipment; (iii) the general survey on water drainage pipeline network and the establishment of the pipeline network information system for daily maintenance and management.

Component 3: Sludge Disposal Engineering 

The component aims at the innocent and resourceful treatment of sludge produced from WWTPs, with a capacity of producing 130t/d of sludge compost and drying 130t/d of sludge by solar energy. Dewatered sludge produced from all of WWTPs in Guilin City are concentrated for composting or drying, and finally used for landscaping.

Component 4: Water Environment Monitoring and Pollution Source Management Information System (MIS) of Guilin City
The main contents of the component are (i) the establishment and improvement of Guilin City Water Environment Monitoring Information Management System; (ii) the establishment of the pollution source management information system for environmentprotection departments; (iii) the launch of the pollution source analysis work in Lijiang River Basin (Guilin downtown).

Component 5: Capacity Building and Project Implementation Support

The component includes (i) the employment of a professional consultant (company) to help the project office in implementing the project management, including the review of design documents and bidding documents, the implementation of project management, construction supervision and social and environment support measure monitoring, the establishment of the project monitoring system, the assessment, the reporting and the preparation of project completion report; (ii) the organization of personnel training and site inspection for the project management office (PMO) and the project implementation unit; (iii) the supply of office facilities for PMO and the project implementation unit.

1.2 Adopted EnvironmentQuality Standards and Emission Standards

1.2.1 Air Environment

1.2.1.1 Air Environment Quality Standards

The air environment complies with the grade II standards in Ambient Air Quality Standard (GB3095-1996). See Table 1.2-1 for standards for various components.

Table 1.2-1 Standard Values in Ambient Air Quality Standard (Excerpt)

Unit: mg/Nm³

	Assessment Factor
	Value-reading Time
	Value Limit of Grade II Standard
	Components Involved

	Total Suspended Particulates (TSP)
	Annual mean
	0.20
	Water supply component (Guilin City Water Supply Pipeline Network Component), wastewater component (City WWTP, Water Drainage PS and Urban Water Drainage Pipeline Network Reconstruction Component), sludge disposal component

	
	Daily mean
	0.30
	

	
	Hourly mean*
	0.90
	

	Inhalable Particles (PM10)
	Annual mean
	0.10
	

	
	Daily mean
	0.15
	

	
	Hourly mean*
	0.45
	

	Sulfur Dioxide (SO2)
	Annual mean
	0.06
	

	
	Daily mean
	0.15
	

	
	Hourly mean*
	0.50
	

	Nitrogen Dioxide (NO2)
	Annual mean
	0.08
	

	
	Daily mean
	0.12
	

	
	Hourly mean*
	0.24
	


1.2.1.2 Air Pollutant Emission Standards

The air pollutant emission complies with the grade II standards in Integrated Emission Standard of Air Pollutants (GB16297-1996), the maximum allowable concentration standards for waste gas emission at boundary (at the edge of the protective belt) in Discharge Standard of Pollutants for Municipal WWTP (GB 18918-2002), and the grade II emission standards for new construction, reconstruction and expansion projects in Emission Standards for Odor Pollutants (GBl4554-93). See Table 1.2-2-1.2-4 for standard values.
Table 1.2-2 Standard Values in Integrated Emission Standard of Air Pollutants (Excerpt)

Unit: (mg/Nm³)

	Assessment Factor
	TSP

	Grade/Class
	Unorganized emissions

	Value Limit of Standard Concentration
	5

	Components Involved
	Water supply component (Guilin City Water Supply Network Component), wastewater component (WWTPs, Drainage PS and Urban Drainage Network Reconstruction Component), sludge disposal component


Table 1.2-3 Air Pollutant Emission Standard Values for Municipal WWTPs
Unit: mg/m3
	Items
	Ammonia
	Sulfuretted Hydrogen
	Odor Concentration (Dimensionless)

	Standard Value
	1.5
	0.06
	20

	Components Involved
	Wastewater component (the upgrading of the WWTPs)


Table 1.2-4 Standard Values in Emission Standards for Odor Pollutants (Excerpt)

Unit: (mg/Nm³)

	Assessment Factor
	NH3
	Odor
	H2S

	Grade/Class
	Grade II

	Value Limit of Standard Concentration
	1.5
	20
	0.06

	Components Involved
	Wastewater component (drainage PSs, city drainage network upgrading), sludge disposal component


1.2.2 Surface Water Environment

1.2.2.1 Surface Water Environment Quality Standards

The surface water environment quality standard complies with the class III and IV standards in Surface Water Environment Quality Standard (GB3838-2002). See Table 1.2-5 for standard values.

Table 1.2-5 Standard Values in Surface Water Environment Quality Standard (Excerpt)

Unit: (mg/L)

	Items
	Class III
	Class IV Standard

	NH3-N≤
	1.0
	Water bodies involved: Xiaotaiping River (the water body for assimilating pollutants from Lingui WWTP), branches of Taiping River (a water body around the sludge disposalcomponent)
	1.5
	Water bodies involved: Taohua River (the water body for assimilating pollutants from Beichong WWTP ), Lijiang River (the water body for assimilating pollutants from Qilidian WWTP ), Nanwan River (the water body for assimilating pollutants from Shangyao WWTP), Liangfeng River (the water body for assimilating pollutants from Yanshan WWTP)

	Total Phosphorus
	0.2
	
	0.3
	

	Total Nitrogen
	1.0
	
	1.5
	

	SS
	30
	
	60
	

	DO≥
	5
	
	3
	

	COD≤
	20
	
	30
	

	Permanganate Index ≤
	6
	
	10
	

	BOD5≤
	4
	
	6
	

	Fecal Coliform
	10000
	
	20000
	


1.2.2.2 Water Pollutant Discharge Standards

The wastewater discharge of the WWTP component complies with the Grade I Category A standards in Discharge Standard of Pollutants for Municipal WWTPs (GB18918-2002). See Table 1.2-6 for standard values. The wastewater discharge of other components complies with the Grade I standards in Integrated Wastewater Discharge Standard (GB8978-1996). See Table 1.2-7 for standard values.

Table 1.2-6 Standard Values in Discharge Standard of Water Pollutants for Municipal WWTPs
Unit: mg/L, except for pH

	Factor
	pH
	SS
	COD
	BOD5
	NH3-N
	Total Phosphorus
	Total Nitrogen
	Animal and Vegetable Oil

	Standard Value
	6～9
	10
	50
	10
	5 (8)
	0.5
	15
	1

	Factor
	Petroleum
	Total lead
	Mn
	Cu
	Zn
	As
	Cd
	Fecal coliform (piece/L)

	Standard Value
	1
	0.1
	2.0
	0.5
	1.0
	0.1
	0.01
	103

	Components Involved
	Wastewater component (City WWTP Reconstruction Component)


Table 1.2-7 Standard Values in Integrated Wastewater Discharge Standard
Unit: mg/L, except for pH

	Factor
	pH
	SS
	COD
	BOD5
	NH3-N
	Phosphate
	Mn
	Cu
	Zn
	Petroleum
	Volatile Penol

	Standard Value
	6～9
	70
	60
	20
	15
	0.5
	2.0
	0.5
	2.0
	5
	0.5

	Components Involved
	Water supply component (Guilin City Water Supply Network Component), wastewater component (WWTPs, Drainage PS and Urban Drainage Network Reconstruction Component), sludge disposal component


Regarding the discharge of landfill leachate, the discharge standard applied in China for municipal domestic landfill sites is “Pollution Control Codes for Municipal Domestic Landfill Sites” (GB16889-2008), and the “EHS Guildelines for Waste Management Facilities” of the World Bank also prescribes the discharge standard for hazardous waste landfills and municipal domestic waste landfills. The standard limiting values are compared below in Table 1.2-8.  
Table1.2-8 Comparison of the Standard Limiting Values for Water Pollutant Discharge from Municipal Waste Landfills between Those of China and of World Bank EHS Guideline 

	No. 
	Control Pollutants 
	China Standard
	World Bank EHS Standard 

	1
	Chorma (Diluent Fold) 
	40
	--

	2
	CODCr (mg/L)
	100
	--

	3
	BOD5 (mg/L)
	30
	37

	4
	SS (mg/L)
	30
	27

	5
	TN (mg/L）
	40
	--

	6
	NH3-N（mg/L）
	25
	5

	7
	TP（mg/L）
	3
	--

	8
	Fecal coliform (piece/L)
	10000
	--

	9
	Total Hg (mg/L）
	0.001
	--

	10
	Total Cd（mg/L）
	0.01
	--

	11
	Total Cr（mg/L）
	0.1
	--

	12
	Chromate (mg/L）
	0.05
	--

	13
	Total As（mg/L）
	0.1
	--

	14
	Total Pb（mg/L）
	0.1
	--


Note: The monitoring points of the pollutant discharge are rountine discharge outlets for waste water treatment facilities. 

From Table 1.2-8 above, for the pollution factors requested in both Standards, BOD5, SS, and NH3-N, China’s standard limit value on BOD5 in  “Pollution Control Codes for Municipal Domestic Landfill Sites (GB16889-2008), is stricter than that in the World Bank ESH Guidelines on Waste Management Facilities; whereas, the limiting values for SS and NH3-N is relatively lower.    

1.2.3 Acoustic Environment

1.2.3.1 Acoustic Environment Quality Standard

The acoustic environment of various components complies with the class 2 standards in Acoustic Environment Quality Standard (GB3096-2008). See Table 1.2-8 for standard values.

Table 1.2-8 Standard Values in Acoustic Environment Quality Standard (Excerpt)

Unit: dB (A)

	Class
	Daytime
	Nighttime
	Components Involved

	Class 2
	60
	50
	Water supply component (Guilin City Water Supply Network Component), wastewater component (WWTPs, Drainage PS and Urban Drainage Network Reconstruction Component), sludge disposal component


1.2.3.2 Noise Emission Standards

The noise emission of components complies with the class 2 standards in Noise Limits for Construction Site (GB12523-2011) and Emission Standard for Industrial Enterprises Noise at Boundary (GB12348-2008). See Table 1.2-9 and Table 1.2-10 for standard values.

Table 1.2-9 Standard Values in Noise Limits for Construction Site
Unit: dB (A)

	Name of Standard
	Items
	Standard Value

	Emission Standard of Environment Noise for Boundary of Construction Site (GB12523-2011)
	Daytime [dB (A)]
	70

	
	Nighttime [dB (A)]
	55

	Components Involved
	Water supply component (Guilin City Water Supply Network Component), wastewater component (WWTPs, Drainage PS and Urban Drainage Network Reconstruction Component), sludge disposal component


Table 1.2-10 Standard Values in Emission Standard for Industrial Enterprises Noise at Boundary (Excerpt)

Unit: dB(A)

	Class
	Daytime
	Nighttime
	Components Involved

	Class 2 Standard
	60
	50
	Water supply component (Guilin City Water Supply Network Component), wastewater component (WWTPs, Drainage PS and Urban Drainage Network Reconstruction Component), sludge disposal component


Comparing with the EHS General Guideling of the Bank on the noise standard ( i.e. Tables 1.7.1 and 2.3.1 of the General Guideline), the national standard above is either stricter or almost the same; hence, if the national standard could be met in the project implementation, then the Bank’s standard on noise could be met. 
1.3 Environment Sensitive Sites and Protection Targets

See Table 1.4-1 and Table 1.4-8 for main environmentsensitive sites around various components. For the area around the pipeline network, we only investigated special sensitive sites, such as school, hospital and sanatorium.

Table 1.4-1 Sensitive Sites around Shangyao WWTP
	No.
	Sensitive Site
	Orientation
	Distance (m)
	Number of People

	1
	Yangjialing Village
	East
	50
	300

	2
	Jietou Village
	Southwest
	350
	580

	3
	Yaotou Village
	East
	250
	580


Table 1.4-2 Sensitive Sites around Qilidian WWTP
	No.
	Sensitive Site
	Orientation
	Distance (m)
	Number of People

	1
	Changshengshidai Plaza
	Northeast
	50
	780

	2
	Yiji Community
	Northwest
	250
	750

	3
	Guangxi EnvironmentGeology Research Institute
	North
	50
	180


Table 1.4-3 Sensitive Sites around Beichong WWTP
	No.
	Sensitive Site
	Orientation
	Distance (m)
	Number of People

	1
	Guangxi Culinary School
	East
	30
	350

	2
	Panshan Mountain
	Southeast
	60
	870

	3
	Guilin Garden
	Southwest
	250
	780


Table 1.4-4 Sensitive Sites around Lingui WWTP
	No.
	Sensitive Site
	Orientation
	Distance (m)
	Number of People

	1
	Shanzhao Village
	East
	500
	680


Table 1.4-5 Sensitive Sites around Yanshan WWTP
	No.
	Sensitive Site
	Orientation
	Distance (m)
	Number of People

	1
	Jiemeiqiao Village
	North
	350
	480

	2
	Jiangjiaba Village
	West
	250
	350


Table 1.4-6 Sensitive Sites around Sludge Disposal Component

	No.
	Sensitive Site
	Orientation
	Distance (m)
	Number of People

	1
	Shuikou Brigade Farm
	Southwest
	1000
	730

	2
	Baotang Village
	Southeast
	1100
	380


Table 1.4-7 Sensitive Sites around Airport Booster PS
	No.
	Sensitive Site
	Orientation
	Distance (m)
	Number of People

	1
	Tangjia Village
	Northwest
	50
	320

	2
	Yaoherongyu Community
	East
	80
	1480


Table 1.4-8 Special Sensitive Points around the Water Supply Pipelines to Be Built 
	No.
	Sensitive Site
	Function of Sensitive Site

	1
	Chengjian School
	School

	2
	Tuomu Town Health Center
	Hospital

	
	Guilin City No.18 High School
	School

	
	Technician Training School
	School

	
	Mingxing Elementary School
	School

	
	Hongpingguo Kindergarten
	School

	
	Beiteer Kindergarten
	School

	
	No.301 Kindergarten
	School

	
	No.301 Hospital
	Hospital

	
	Yangguangmeidi Kindergarten
	School

	
	Lingchuan Town Health Center Damian Branch
	Hospital


2 The EnvironmentManagement Institutes and Responsibilities
2.1 The Purpose of EnvironmentManagement Plan
As per the administration authority stipulated in the EnvironmentProtection Law of the People’s Republic of China and the Management Regulations for EnvironmentProtection for Construction Projects, the EIA report of this Project is reviewed and approved by Guilin Municipal EnvironmentProtection Bureau (EPB). Guilin Municipal EPB is the environmentmanagement institute for this Project. Its main functions are to put forward requirement on environmentprotection as the EIA report, to coordinate the environmentmanagement between all the agencies concerned, and organize the “Three Simultaneous” check and acceptance work on environmentprotection facilities. Under the overall administrative management institutional framework, the project management office of the World Bank funded is managing the implementation of the whole project, under the leadership of Guilin Municipal Government, and the project clients are responsible for the implementation of each specific activity. In order to ensure the smooth implementation of the project environmentmanagement action, a certain number of full time or part time professional environmentmanagement staff will be manned in the PMO, project clients, contractors and operating agencies to be in charge of the implementation of the EMP. 

The purpose of the EMP is to provide correspondent mitigation measures for all the potential environment impacts identified in the EIA, adverse impacts in particular; propose the environmentmanagement system to ensure the implementation of these measures; make sure the roles and responsibilities of the concerned parties in the project; put forward the training plan; strengthen the capacity for implementation of this EMP; and provide environmentmonitoring plan for evaluating the implementation results.
2.2 The Environment Management Institutes and Responsibilities
2.2.1 The Environment Management Institutes
Because there are relatively big differences in the environmentmanagement contents between the construction period and operation period, and the working limit is different: one is temporary and one is permanent; so based on the difference of the periods, the contractor and operator should establish their own respective organizations and adopt the approach of being responsible for different periods. Once the construction period is completed, the correspondent organization should be withdrawn immediately and the organization for the operation period should start their work. Based on the actual situation, there should allow a certain overlapping period. See Fig.2.2-1 and Fig.2.2-2 for the environmentmanagement organization arrangement for the Project. 
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Fig 2.2-1 Environment Management Organization Chart for Construction Period
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Fig 2.2-2 Environment Management Organization Chart for Operation Period

2.2.2 Environment Management Responsibilities and Contents
See Table 2.1-1 for the environment management contents and staffing details of each environmentmanagement agency at different stages.
Table2.2-1 Summary Table for EnvironmentManagement Agencies
	Stages
	Project Relevant Parties 
	Main Environment Responsibilities 
	Staffing 

	Design & Preparation 
	PMO
	Contacting with the government agencies to coordinate the implementation of the environmentmanagement issues
	2

	
	Clients
	1. environmentmanagement work in the project design and preparation stage;

2. Make sure the fund for environmentprotection is available; 

3. Contacting with the concerned government agencies to coordinate the implementation of the environmentmanagement issues;

4. Hire supervision agencies and collect and keep records. 
	3

	
	Designing Institutes
	1. Integrate the environmentmeasures into the design and budget; 

2. Integrate the mitigation measures in the EMP into the technical specification of the bidding document.
	2

	
	EIA Agencies
	1. Provide technical support on environmentprotection of the engineering design;

2. Develop EIA documents;

3. Develop DMP. 
	4

	
	Local EPB
	1. Review the preliminary design of EP and EA;

2. Review the EIA report;

3. Ensure the EP investment. 
	2

	Construction 
	Clients
	1. Be responsible for a series of EP management work and make sure the fund for EP is available for the construction period;

2. Conduct management and supervision o the EP work during the construction period; investigate and tackle polluting problems or those that bother the local residents;

3. Be responsible for contacting with the EP authorities of the government, coordinate and make sure the environment management issues be sorted out; 

4. Track the implementation status of the EMP and report to the agencies in charge, PMO and the World Bank periodically;

5. Take and handle public complaints/grievance redress.
	3

	
	Contractors
	1. Carry out and ensure the EP measures and work in the construction period is in place as per the bidding documents, contract and this EMP etc.;

2. Adopt the guidance and supervision of the environmentstaff of the project clients, environmentsupervision engineer and the relevant authorities of the government;

3. Adopt the technical support provided by the EP consulting agencies; 

4. Take safety protection measures, e.g. put up reminding sign at the construction site; set up enclosure fence along the boundary of the construction site; establish the communication channel with the public and ensure the safety of the construction; 

5. Implement the EMP.
	2

	
	Engineering / environmentSupervisors 
	1. Supervise routinely the Contractor to fulfill their tasks on the environment measures as requested in the Contract and the EMP;
2. Conduct on site daily supervision on the implementation situation, and cooperate with the construction agencies to work on environment management well. 
	4

	
	EnvironmentMonitoring Agency
	1. As being entrusted by the project clients and the EMP put forward in the EIA, fulfill the environment monitoring work for the construction period;
2. In case of any abnormal situation emerged, being requested by the Clients to conduct monitoring on the abnormal situation.
	Subject to the ToR

	
	Local EPB
	1.Conduct random check on the EP measures of the clients and the construction agencies;

2. Provide the clients and the PMO implementation status report on the EMP;

3. Check the restoration of the land temporarily occupied due to the construction, restoration of vegetation and environment;

4. Check the dust and noise pollution control measures, and define the construction time;

5. Check the emission of air pollutants;

6. Check the discharge and disposal of the domestic wastewater and waste engine oil in the construction sites;

7. Check the “three simultaneous” measures of EP and decide the deadline for final completion;

8. Check EP facilities if they meet the requirement or not;

9. Recovery and treatment of the borrow pits and the spoil disposal site;

10. Accept public complaint and coordinate to solve the problems. 


	2

	
	Culture Relic Management Agency
	In case any cultural relics is found in the construction process, take rescue and protection action. 


	2

	
	Traffic Management Agency
	When the road is partically closed for construction, develop the plan for traffic regulation, decongestion and diversion; and set up traffic warning signs and lights wherever necessary. 
	2

	
	TA/Consulting Firm
	1. Provide technical support on the EP work during construction period as being requested by the project clients, the EIA, and the results of the EP design;

2. Provide technical support on the EP work to the contractors and provide training on EP during the construction period. 
	No limit

	Operation 
	Client or Operation Agency
	1. Be responsible for the EP work in the operation stage, and ensure the mitigation and monitoring in the EMP to be implemented in the operation;

2. Be responsible for contacting with the government agency in charge and coordinate to ensure the EP work to be done;

3. Emergency response for environment accidents;

4. Conduct staff training on a periodical basis to improve their capacity; meanwhile, and conduct EP technical and experience sharing and communication activities so as to improve the environmentmanagement. 
	2

	
	EnvironmentMonitoring Agency
	1. Complete the environment monitoring work in the operation period as being entrusted by the project clients and the EMP provided in the EIA;

2. Conduct the routine monitoring related to the Project. 
	Subject to the ToR 

	
	Local EPB
	1. Conduct check and acceptance for EP project;

2. Conduct management and supervision on the environmentcompliance in the operation period;

3. Conduct supervision and inspection on the performance of the supporting EP facilities for the built plants;

4. Integrate the supervision and management of the routine pollution sources;

5. Inspect the implementation of the EMP in the operation period;

6. Inspect the implementation of the monitoring plan 
7. Check all the sensitive points where further EP measures need to take (possibly unexpected environmentproblems);

8. Check if the environment quality of the sensitive points meet the requirement of those relevant standard;

9. Strengthen the supervision and prevent incidents; prepare response scheme to emergency incidents, so that in case of any incident, actions could be taken to handle it. 
	2

	
	City Planning Department 
	Control the functions of the structures within the health protection distance
	1

	
	Civil Society or NGOs
	Social Supervision 
	No limit


(Note: EP=environment protection, EPA=enviromental protection agency)
3 EnvironmentImpact Mitigation Measures
The project is mainly comprised of water supply network components, WWTPs, pump stations and drainage pipeline component and sludge disposal components. According to domestic laws and regulations, based on past experience in similar projects and by reference to the General Guidelines on Environment, Health and Safety, the Guidelines on Water Supply and Drainage Environment, Health and Safety and the Environment, Health and Safety Guidelines of Waste Management Facilities of the World Bank, we hereby put forward the following countermeasures and mitigation measures for early-stage preparations, construction periods and operation periods of different kinds of components, as shown in Tables 3.1-1, 3.1-2 and 3.1-3.

Table 3.1-1 Mitigation Measures for Water Supply and Drainage Network Components
	Stage 
	Main Activities 
	Negative Impacts
	Mitigation/Prevention Measures
	Performers
	Supervisors 
	Estimated Envi.

Investment 
(RMB 104 Y) 

	Design Stage
	Feasibility study (FS) site selection and layout
	
	Comparison of alternatives, to avoid potential negative impacts during construction and operation, design environmentfacilities and engineering facilities at the same time, and include the expenses of environmentmeasures into project investment estimate 
	FS consulting party  
	EIA Units; 

FS Approval Departments;
Guilin City WSC;
	0

	
	Bidding and contract management
	
	(1) Blend the environmentmanagement plan (EMP) into detailed design, and incorporate environmentmeasures into technical specifications of bidding documents, so as to ensure the effective execution of the EMP; 

(2) The contractor and the construction supervisor must receive trainings concerning environmentprotection and environment management plan before construction; 

(3) Environmentimpact mitigation measures during the construction period shall be included in the contractor’s bidding document and finally in the construction contract as requirements on the project contractor. 

(4) The contractor is required to monitor its environmentactivities according to the monitoring plan. The project office and the construction supervision team shall supervise and review these records. 
(5) The contractor shall allocate each component with at least one full-time environment staff. These environment staff shall receive trainings in accordance with the training plan, so as to be competent at their work. 
(6) In the process of construction, the contractor shall communicate and consult with the masses in the region where the project locates, set up a bulletin board in each construction unit, and inform the general public of specific construction activities and construction time. Meanwhile, the name of the contact person and the contact number thereof shall be provided, so that the general public may complain and offer suggestions regarding construction activities. 
	Guilin City WSC, Guilin City WDC and their bidding agents
	Guilin City WSC and Guilin City DC
	0

	Construction Stage
	Construction water, 

foundation pit wastewater and sanitary wastewater
	Water pollution
	1. In the process of construction, the contractor shall reinforce the management, save the water and reduce the quantity of construction effluent generated; 

2. Construct a effluent sedmentation basin, all wastewater muste be treated there prior to dischrage; 

3. No construction garbage may be dumped into nearby rivers. 
	Write into technical specifications for execution of the contractor
	Construction Supervisors, Local EPAs
	3

	
	Excavation, fill and exhaust gas emission of construction organizations  
	Air pollution
	1. To ease the impact of dust generated from water supply network construction on the air quality of all environmentsensitive sites and surrounding environment, and to alleviate the impact of dust generated on surrounding environment, there shall be temporary barricades installed circumjacent to the pipe network;  
2. Under strongly windy (above wind force 4) weather, earthwork construction shall be suspended; 

3. Sprinkle water on the exposed surface within the construction site at regular intervals, maintain the soil moisture, and suppress surface dust; 

4. Throwing and sprinkling of loading and unloading muck, cement and so on are strictly prohibited; enclosed carriages shall be used in vehicles for bulk materials transportation operations, so as to avoid the generation of dust when materials are scattered; 

5. In main operation sites where dust may be generated, such as concrete yards, there must be covers, or temporary enclosures or wind shields should be installed peripherally, so as to prevent dusting and diffusion; 

6. Waste soil (stones) generated in the foundation excavation process shall be cleared on the generation day; 

7. The construction schedule shall be reasonably arranged, try to shorten the construction period, and establish segregation and maintenance facilities according to related construction requirements; 

8. Waste soil shall be disposed on the spot or timely cleared and transported if local disposal is unenforceable, shorten the yarding time and reduce the yarding amount, cover transportation vehicles and control the running speed according to relevant requirements. During dry season construction, sprinkle water on earth excavation places. Main operation sites where dust may be generated, such as concrete yards, shall be established in the downwind direction, powdery material banks shall be covered or peripheral temporary enclosures or wind shields should be installed, so as to prevent dusting and diffusion. 
	Write into technical specifications for execution of the contractor
	Construction Supervisors, Local EPAs 
	10

	
	Earthwork, transportation and disposal of waste soil, generation of living solid waste
	Solid waste pollution
	1. Civilized construction is advocated, a waste disposal and transportation plan should be formulated, so as to prevent solid waste from scattering along streets due to overburden of transportation vehicles and to avoid secondary pollution; 

2. Abandoned building materials should be classified and uniformly stockpiled, sell the part of recycled building materials to recyclers, transport the part of building materials that can’t be recycled to designated building rubble stacks, mixed disposal with household garbage and discarding at will are prohibited. 

3. We suggest backfilling the waste cubic meter of earth generated from construction on the spot, and transporting surplus cubic meter of earth and stones to other construction sites for filling or to designated places as required by local environmentprotection departments if no project has such needs, dumping into nearby rivers should be completely eradicated, as timely and orderly transportation to relevant departments for innocent treatment and utilization will bring no adverse influence to the surrounding environment. 
	Write into technical specifications for execution of the contractor
	Construction Supervisors, Local EPAs
	5

	
	Construction machinery and transportation vehicles
	Noise 

pollution 
	1. Low-noise equipment should be adopted; no honking during night transportation; strengthen the environmentprotection education on constructors, so as to achieve civilized construction and to reduce the pollution on the surrounding environment brought by noisy operations and living noises. 

2. During water supply network construction, the working hours of various construction machineries must be reasonably arranged to mitigate the impact of construction noises on protection objects. For example, during constructions adjacent to schools or kindergartens, all kinds of pile drivers and other strong noise construction equipment are prohibited from working between 8:00 and 22:00 (daytime), and constructions should be suspended during examination periods. 
3. Constructions adjacent to hospitals and residential areas between 22:00 and 8:00 the next morning (nighttime) are strictly prohibited. 

4. In the construction process, effective noise reduction and vibration mitigation measures should be taken, such as stacking up elastic cushions, cladding, acoustic shields and so on. Honking of motor vehicles when accessing into and out of the construction site is forbidden. 
	Write into technical specifications for execution of the contractor
	Construction Supervisors, Local EPAs 
	10

	
	Land occupation for construction, removing surface soil vegetations  
	Soil erosion
	1. Reasonably arrange the construction period, endeavor to avoid large-scale earth rock excavation and backfill in rainstorm seasons, so as to protect the surface earth against rainwater erosion and damage. 

2. Recover temporary land occupation in a timely manner. 

3. Timely clear and transport waste slag. Reasonably select construction process, when stacking temporary slag charges, put surface soil which is vulnerable to soil erosion in the middle of the stacking place, put dimension stones generated from excavation around to serve as temporary blocks, and randomly discard is strictly forbidden. 
	Write into technical specifications for execution of the contractor
	 Construction Supervisors, Local EPAs
	8

	
	Construction operations
	Population health
	1. Carry out disinfection and simple sedimentation treatment regarding sanitary wastewater and faeces generated by constructors, so as to avoid the occurrence and transmission of infectious diseases and to mitigate the impact on water quality; 

2. Frequently dispose swales generated from construction, carry out deinsectization, mosquito eradication and other environmenthealth work, and implement individual labor protection; 

3. Attach importance to environmentprotection during construction, for example, apply the wet process to earth rock excavation, regularly sprinkle water on construction sites and roads, etc.; 

4. Workers in strong noise construction sections should wear earplugs to reduce noise nuisance. 
	Write into technical specifications for execution of the contractor
	 Construction Supervisors, Local EPAs
	4

	
	Pipeline Construction 
	Social impact
	1. The pipeline engineering should be conducted by sections or road sides, and try to complete excavation and backfill as soon as possible, so as to avoid full-face tunneling of the entire road; 

2. During constructions adjacent to hospitals, schools, stations and other public facilities, pay special attention to setting up temporary shortcuts, and avoid transporting materials in peak traffic hours to ease the traffic stream pressure; 

3. Set up billboards in construction sites, specifying contents and time of construction, requesting the general public to tolerate the convenience brought by construction, and disclosing contact persons and complaint hotline, etc.; 

4. Bypass peak traffic hours during pipeline construction, or request the traffic police to dredge and dispatch in peak traffic hours, so as to ensure unimpeded pass by pedestrians and vehicles, to reduce traffic congestions, and to ease the impact on residents’ travel; 

5. Strengthen construction management and training of constructors on environmentprotection; 

6. If any cultural relic is found, the construction must be suspended, the scene must be preserved, local cultural relics preservation departments must be timely informed, and the excavation may not be resumed before the completion of cultural relic identification and protection. 
	Write into technical specifications for execution of the contractor
	Environmentengineers from supervision units of Guilin City WSC and Guilin City DC, local EPAs, and competent transport agencies
	8

	
	Physical Cultural Reseources (PCR)
	
	The construction must be suspended once PCR was found, and the contractor must preserve the site immediately and reported to the cultural relics preservation department timely. No construction can be resumed until the identification and preservation works have been completed. 
	
	competent cultural relics preservation departments
	

	Operation Stage
	Operation of water supply pipelines
	Water pollution
	1. In the process of engineering operation management, wash out water supply lines at regular intervals, so as to clear away sediments or other impurities accumulated in pipelines. 

2. Work out detailed risk prevention and sudden water quality pollution treatment plans, and allocate corresponding emergency supplies, to sure the water quality safety of water sources. 
	Guilin City WSC
	Local environmentprotection agencies and social supervision from surrounding communities 
	20

	
	Maintenance of water drainage pipelines
	Water pollution
	1. Set out a system component list including the following information: number of years, building materials, discharge area served, height, etc.;   
2. Clean sewer lines at regular intervals and clear away greese, coarse sand and other debris that may block sewers. Do such cleaning work more frequently in areas with problems.  
3. Check conditions of the sewer structure and define areas that require repair or maintenance. 

4. In case of spilling, spillage or overflow, prevent wastewater from entering into the storm drain-off system by covering or blocking entrances of storm drains, taking leakproof and diversion measures regarding open waterways and other storm drain facilities or other means (using sandbags, inflatable dams, etc.). Use vacuum equipment or take other measures to clean up wastewater, and lead it back to the sewerage system. 
	Guilin City Water Draining Company
	Local EPAs and social supervision from surrounding communities 
	20


(Please note, in the table above and tables below, WSC=Water Supply Company; DC=Drainage Company; EPAs=environment protection agencies)
3.1-2 Mitigation Measures for WWTP and Pump Station Projects
	Stage 
	Main Activities 
	Negative Impacts
	Mitigation/Prevention Measures
	Performers
	Supervisors 
	Estimated Envi.

Investment 
(RMB 104 Y)

	Design Stage
	Feasibility study (FS) site selection and layout
	
	1. Comparison of alternatives, to avoid potential negative impacts during construction and operation, design environmentfacilities and engineering facilities at the same time, and include the expenses of environmentmeasures into project investment estimate 

2. The selection of wastewater treatment process shall meet with requirements of up-to-standard discharge
	FS Consulting Party  
	EIA Organizations;  

FS Approval Departments;
Guilin City DC
	0

	
	Risk prevention design of WWTPs
	
	1. Adopt dual power supply to prevent accident discharge due to power failure. 

2. Establish necessary preliminary system or equipment: Set up by-pass pipelines within WWTPs, so that the wastewater can bypass part of or all structures and enter into the next level of structures or overflow accidentally in case of accident; 

3. Build at least 2 pools for each unit of wastewater treatment process, so that upon overhauling due to accident, when one pool is out of service, the remaining pools can still function properly under increased capacity, and define the size of each pool based on the impact of such disadvantage on effluent quality. 

4. There should be 1-2 sets of standby equipment for major power equipment of WWTPs, such as water pump, sludge pump and so on, so that they can be timely replaced in case of equipment failure. WWTPs shall adopt dual power supply, so as to minimize the occurrence of power outage. 

5. To make sure the wastewater can flow smoothly between processing structures, elevations of all processing structures must be determined, especially for two or more structures with parallel operations, take into account of the circumstance that when certain structure breaks down, the remaining structures must bear all flows. Therefore, there must be sufficient room left when determining elevations, so as to prevent water burst and keep normal operations of structures from being affected in case of insufficient waterheads. 
	FS Consulting Party  
	EIA Organizations;  

FS Approval Departments;

Guilin City DC
	0

	
	Bidding and contract management
	
	1. Integrate the environment management plan (EMP) into detailed design, and incorporate environmentmeasures into technical specifications of bidding documents, so as to ensure the effective execution of the EMP; 

2. The contractors and construction supervisors must receive trainings concerning environmentprotection and environment management plan before construction; 

3. Environmentimpact mitigation measures during the construction period shall be included in bidding documents of contractors and finally in construction contracts as requirements on project contractors. 

4. The contractor is required to monitor its environmentactivities according to the monitoring plan. The project office and the construction supervision team shall supervise and review these records. 
5. The contractor shall allocate each component with at least one full-time environment staff. These environment staff shall receive trainings in accordance with the training plan, so as to be competent at their work. 
6. In the process of construction, the contractor shall communicate and consult with the masses in the region where the project locates, set up a bulletin board in each construction unit, and inform the general public of specific construction activities and construction time. Meanwhile, the name of the contact person and the contact number thereof shall be provided, so that the general public may complain and offer suggestions regarding construction activities. 
	Guilin City DC and its bidding agent
	Guilin City DC
	0

	Construction Stage
	Construction water, 

foundation pit waste water and sanitary wastewater
	Water pollution
	1. In the process of construction, the contractor shall reinforce the management, save the water and reduce the quantity of construction wastewater generated; 
2. During construction, the domestic sewage from the construction workers hasll be disposed by using the disposal facilites near by so as to make sure the sewage is discharged properly; 

3. No construction waste may be poured into waste discharge rivers of wastewater plants or nearby rivers. 
	Write into technical specifications for execution of the contractor
	Environment engineers from Guilin City DC and supervision units as well as local EPAs
	2

	Construction Stage
	Excavation, fill and exhaust gas emission of construction organizations  
	Air pollution
	1. To prevent the impact of dust generated from WWTP construction and water drainage pipeline construction on the air quality of all environmentsensitive sites and surrounding environment, and to alleviate the impact of dust generated on surrounding environment, there shall be temporary barricades and curtains installed circumjacent to construction sites; 

2. Under strongly windy (above wind force 4) weather, earthwork construction shall be suspended; 

3. Sprinkle water on the exposed surface within the construction site at regular intervals, maintain the soil moisture, and suppress surface dust; 

4. Throwing and sprinkling of loading and unloading muck, cement and so on are strictly prohibited; enclosed carriages shall be used in vehicles for bulk materials transportation operations, so as to avoid the generation of dust when materials are scattered; 

5. In main operation sites where dust may be generated, such as concrete yards, there must be covers, or temporary enclosures or wind shields should be installed peripherally, so as to prevent dusting and diffusion; 

6. Waste soil (stones) generated in the foundation excavation process shall be cleared on the generation day. 

7. The construction schedule shall be reasonably arranged, try to shorten the construction period, and establish segregation and maintenance facilities according to related construction requirements; 

8. Waste soil shall be disposed on the spot or timely cleared and transported if local disposal is unenforceable, shorten the yarding time and reduce the yarding amount, cover transportation vehicles and control the running speed according to relevant requirements. During dry season construction, sprinkle water on earth excavation places. Main operation sites where dust may be generated, such as concrete yards, shall be established in the downwind direction, powdery material banks shall be covered or peripheral temporary enclosures or wind shields should be installed, so as to prevent dusting and diffusion. 
	Write into technical specifications for execution of the contractor
	Environment engineers from Guilin City DC and supervision units as well as local EPAs
	15

	
	Earthwork, transportation and disposal of waste soil, generation of living solid waste
	Solid waste pollution
	1. Civilized construction is advocated, a waste disposal and transportation plan should be formulated, so as to prevent solid waste from scattering along streets due to overburden of transportation vehicles and to avoid secondary pollution; 

2. Abandoned building materials should be classified and uniformly stockpiled, sell the part of recycled building materials to recyclers, transport the part of building materials that can’t be recycled to designated building rubble stacks, mixed disposal with household garbage and discarding at will are prohibited. 

3. We suggest backfilling the waste cubic meter of earth generated from construction on the spot, and transporting surplus cubic meter of earth and stones to other construction sites for filling or to designated places as required by local environmentprotection departments if no project has such needs, dumping into nearby waste discharge rivers and other domestic rivers should be completely eradicated, as timely and orderly transportation to relevant departments for innocent treatment and utilization will bring no adverse influence to the surrounding environment. 
	Write into technical specifications for execution of the contractor
	Environmentengineers from Guilin City DC and supervision units as well as local EPAs 
	10

	
	Physical Cultural Reseources (PCR)
	
	The construction must be suspended once PCR was found, and the contractor must preserve the site immediately and reported to the cultural relics preservation department timely. No construction can be resumed until the identification and preservation works have been completed.
	
	competent cultural relics preservation departments
	

	Construction Stage
	Construction machinery and transportation vehicles
	Noise 

pollution 
	1. Low-noise equipment should be adopted; no honking during night transportation; strengthen the environmentprotection education on constructors, so as to achieve civilized construction and to reduce the pollution on the surrounding environment brought by noisy operations and living noises. 

2. The working hours of various construction machineries must be reasonably arranged to mitigate the impact of construction noises on protection objects. For example, during constructions adjacent to schools or kindergartens, all kinds of pile drivers and other strong noise construction equipment are prohibited from working between 8:00 and 22:00 (daytime), and constructions should be suspended during examination periods. 
3. Constructions adjacent to hospitals and residential areas between 22:00 and 8:00 the next morning (nighttime) are strictly prohibited. 

4. In the construction process, effective noise reduction and vibration mitigation measures should be taken, such as stacking up elastic cushions, cladding, acoustic shields and so on. Honking of motor vehicles when accessing into and out of the construction site is forbidden. 
	Write into technical specifications for execution of the contractor
	Environment engineers from Guilin City DC and supervision units as well as local EPAs 
	10

	
	Land occupation for construction, removing surface soil vegetations  
	Soil erosion
	1. Reasonably arrange the construction period, endeavor to avoid large-scale earth rock excavation and backfill in rainstorm seasons, so as to protect the surface earth against rainwater erosion and damage. 

2. Recover temporary land occupation in a timely manner. 

3. Timely clear and transport waste slag. Reasonably select construction process, when stacking temporary slag charges, put surface soil which is vulnerable to soil erosion in the middle of the stacking place, put dimension stones generated from excavation around to serve as temporary blocks, and randomly discard is strictly forbidden. 
	Write into technical specifications for execution of the contractor
	Environment engineers from Guilin City DC and supervision units as well as local Water Resources Bureau
	10

	Operation Stage
	Wastewater treatment equipment, sanitary wastewater of water drainage plant employees
	Water pollution
	1. Complete operational procedures should be formulated and strictly implemented, carry out inflow water and effluent quality monitoring, so as to guarantee the stable operation of production, and endeavor to avoid abnormal situations. Set up emergency pools, deal with abnormities in a timely manner, avoid accident discharge, and guarantee up-to-standard effluent quality. Prevent the effluent quality after treatment from failing to meet design requirements and from realizing decrement of all pollutants due to improper operations or control. 
2. All sanitary wastewater generated by WWTPs and waste water generated by structures, equipment and so on shall be disposed in the wastewater treatment system rather than directly discharged; strengthen the management, safeguard wastewater pipelines, regularly clear up sewers and keep pipelines smooth. 
	Guilin City Draining Company
	Local EPAs and social supervision from surrounding communities 
	10

	Operation Stage
	Internal operations of WWTPs

Operations of pump stations
	Air and odor pollution
	1. Timely transport the sludge after dewatering and reduce the stock of sludge; 

2. Strengthen operation management and control the fermentation of sludge in concentration basins. 

3 Reinforce the afforestation, cultivate protection forests along plant boundaries, the afforestation shall be comprised of arbor, shrub and grass, primarily tall and leafy arbor species with strong adsorption capacity, so as to reinforce the odor absorption function; 

4. We suggest the construction unit to report to the local planning department in writing, and no residence or any other environmentally sensitive target may be built within the protection distance. 

Note: The protection distance is takend from the EA review and approval comments of the WWTPs of the year. Due to the differences of the construction period, and construction scope, the protection distance varies (150-200m). And no protection distance is requested in Beichong WWTP. After the renovation of WWTP, and installation of odor removal equipment to control the odor, it is suggested to set the protection distance of Shangyao, Qilidian, Beichong, Yanshan and Lingui WWTPs as 50m, 
	Guilin City DC
	Local EPAs, social supervision from surrounding communities, Environment Health Administrative Office of Guilin Municipal Government
	50

	
	Treatment of sediment, precipitated sand and sludge in plants
	Solid waste pollution
	1. Solid waste in WWTPs, especially sludge, may not be discarded at will, but  must be properly collected, stored and transported to the sludge disposal center for disposal. 

2. It is forbidden to discharge sludge of urban WWTPs to any ground water body and waterfront, valley, depression, karst cave, farmland and any other general solid waste stacking site. 

3. Foundation seepage-proofing, leaching and scouring prevention measures must be taken to temporary sludge storing areas within WWTPs, prevent malodorous gas from gathering in stacking sheds and from emitting outwards, and take other measures to prevent soil erosion and secondary pollution. 

4. Canopies must be covered on the top of sludge stacking sheds within WWTPs, the ground of stacking sheds must be thoroughly hardened, set up cofferdams, drainage ditches and collection wells around stacking sheds, and transport the water discharged in the sludge stockpiling process to the wastewater treatment system for disposal. 

5. Closed tank trucks should be adopted for outward transportation of sludge. 

6. Advanced sludge thickening and dehydration equipment should be selected for sludge reduction measures, reduce the moisture content of sludge to below 60%, so as to reduce the generation of biochemical sludge and facilitate the reclamation of sludge. 
	Guilin City DC
	Local EPAs, social supervision from surrounding communities, Environment Health Administrative Office of Guilin Municipal Government 
	20

	
	WWTPs
	Environment risks
	1. As to WWTPs, operation management procedures for WWTP equipment, work post responsibility, regulations concerning rewards and disciplinary sanctions as well as other rules and regulations shall be formulated, standardized and institutionalized management shall be implemented, operating personnel must take appointment with certificates, operation management regulations must be strictly abided by, and endeavor to control the probability of accident waste water discharge caused by misoperation. 

2. Formulate a timely accident handling plans: Work out an accident handling emergency plan, set up accident handling organizations, allocate responsibilities of administrative staff from all parts, all positions and all operations, and on occurrence of accident, timely take handling measures and notify environmentprotection, municipal administration and water management departments to clear the trouble in the shortest possible time. 
	Guilin City DC 


	Local EPAs 
Social supervision from surrounding communities
	Hard to estimate 

	Operation Stage
	Operations of wastewater treatment equipment within plants
	Noise pollution
	1. Advanced low-noise equipment should be adopted, and use submerged pumps as slush pumps and sludge pumps; try to place air blowers and other equipment with high noise intensity indoor, isolate noises by buildings, and increase noise reduction measures; reinforce the afforestation around the plant area, form green belts, and gradually form sound insulation belts. 

2. Reinforce management measures: There must be specialized environmentprotection organizations set in WWTPs, being responsible for environmentprotection and afforestation work during the project operation period and for environmentprotection education and propaganda among employees, and for environmentsupervision over the project in cooperation with environmentprotection departments; 

3. Standardization construction must be carried out to the discharge outlet of the WWTP, there may only be one discharge outlet established, and clear signs should be set up; an online monitoring system should be established for the WWTP discharge outlet, to meet with the need of environmentprotection departments to supervise and manage the project as a “pollution discharge enterprise”; reinforce the management and make sure there is no inflow industrial wastewater within the waste discharge scope; 

4. Strengthen the management and maintenance of pipelines. 
	Guilin City DC 


	Local EPAs 
Social supervision from surrounding communities
	30

	
	Operations of pump stations
	Noise pollution
	1. When purchasing mechanical equipment, select mechanical equipment with excellent processing property and low noise value; endeavor to take some vibration isolation and prevention measures and reduce the noise in the installation and using process; 

2. As a water pump is long running equipment, the base of the pump body should be constructed firm and grout uniformly, so that the water pump can absorb all kinds of vibrations, and there can be a firm tough supporting point on the base; 

3. Strengthen the maintenance of water pumps, regularly check the concentricity of the motor and the pump axis, so as to excellently lubricate the bearings and reduce the abrasion of parts in pumps; 

4. Reasonably place acoustic materials and vibration dampers around interior walls, on the roofs, on the grounds and beside machine sets in pumping rooms, such as asbestos sheets, absorbers and so on, so as to effectively control and eliminate the transmission and reflection of noises; 

5. Plant afforestation isolation belts peripheral to pumping rooms, with intercropping of arbors and shrubs, it is better to plant more highly anti-pollution tree species, so as to improve the landscape and to relieve the impact of exhaust gas, noise and odor on the environment. 
	Guilin City WSC and Guilin City DC
	Local EPAs 
Social supervision from surrounding communities
	8

	
	WWTPs and wastewater lifting pumping stations
	Health hazards and potential risks of employees
	1. Install guardrails around all processing tanks and pits. When working within guardrails, the staff are required to use lifelines and personal floatation devices, and make sure relevant lifebelts and survival kits are available in case of accident; 

2. Use anti-dropping protective equipment for high-altitude operations; 

3. Preserve the working area and reduce slipping and stumble risks; 

4. Train operating personnel who get in touch with chlorine and ammonia, offer appropriate personal protective equipment (such as independent oxygen supply equipment), provide trainings on proper equipment use and maintenance, and prepare evacuation plans; 

5. Ventilate the enclosed processing area and equipment before maintenance; 

6. Dining, smoking and drinking water beyond designated places are prohibited; 

7. In operations of different treatment plants, a shift system should be adopted to the staff, so as to reduce the inhalation of chemicals and aerosol used for air purge and other potentially hazardous materials. 

8. Incorporate safe use and personal hygiene specifications in safety training plans for staff, so as to reduce the exposure to pathogens and germ carriers; 

9. Use vacuum trucks or tractors to clear the sludge, rather than the manual mode; 

10. Provide and require the use of appropriate personal protective clothing and equipment, so as to prevent the contact with waste water (such as rubber gloves, aprons, boots and so on). Particularly, offer timely medical treatment, bind up any skin trauma in a timely manner, such as cut and scrape, to prevent infection; use protective clothing and glasses to prevent the exposure to splash; 

11. Provide the staff with shower and dressing areas, so that the staff may take a shower and change their clothes before going off duty. 
	Guilin City DC 
	The Environment Health Administrative Office, the Health Bureau and the Safety Supervision Bureau of Guilin Municipal Government 
	Hard to estimate


Table 3.1-3 Mitigation Measures for Sludge Disposal Components
	Stage 
	Activities 
	Impact 
	Mitigation Measures
	Performer 
	Supervisor 
	Estimated Envi.

Investment 
(RMB 104 Yuan) 

	Design Stage
	Feasibility study (FS) site selection and layout
	
	1. Comparison of alternatives, to avoid potential negative impacts during construction and operation, design environmentfacilities and engineering facilities at the same time, and include the expenses of environmentmeasures into project investment estimate; 

2. Analyze the feasibility of sludge composting, sludge drying and sludge deodorization of WWTPs, and analyze the rationality and feasibility of setting up centralized sludge disposal centers. 
	FS Consultants  
	EIA ;

FS Approval Departments and Guilin City DC


	35

	
	Bidding and contract management
	
	(1) Blend the environmentmanagement plan (EMP) into detailed design, and incorporate environmentmeasures into technical specifications of bidding documents, so as to ensure the effective execution of the EMP; 

(2) The contractors and construction supervisors must receive trainings concerning environmentprotection and environment management plan before construction; 

(3) The above-mentioned environmentimpact mitigation measures during the construction period shall be included in bidding documents of contractors and finally in construction contracts as requirements on project contractors. 

(4) The contractor is required to monitor its environmentactivities according to the monitoring plan. The project office and the construction supervision team shall supervise and review these records. 
(5) The contractor shall allocate each component with at least one full-time environment staff. These environment staff shall receive trainings in accordance with the training plan, so as to be competent at their work. 
(6) In the process of construction, the contractor shall communicate and consult with the masses in the region where the project locates, set up a bulletin board in each construction unit, and inform the general public of specific construction activities and construction time. Meanwhile, the name of the contact person and the contact number thereof shall be provided, so that the general public may complain and offer suggestions regarding construction activities. 
	Guilin City DC and its bidding agent
	Guilin City DC 
	0

	Construction Stage
	Earthwork 
	Water pollution
	1. Strengthen the project management, accomplish daily mechanical maintenance, and put an end to evaporating, emitting, dripping and leaking; besides, cover and keep various machineries from rain in rainy days. 

2. In order to prevent the impact of construction effluent on surrounding surface water environment, there shall be a construction effluent sedimentation basin built within the construction site, try to recycle the effluent generated in the construction process after sedimentation treatment, and make sure no construction effluent is discharged. 

3. No concentrated construction camp may be established, and throughout the entire urban area, make sure there is no increase of sanitary wastewater, and discharge the sanitary wastewater generated by constructors through the sewerage system of wastewater treatment stations under existing cement plants. 
	Write into technical specifications for execution of the contractor
	Environm entengineers from Guilin City DC and supervision units as well as local environmentprotection agencies, and competent cultural relics preservation departments (?)
	5

	Construction Stage
	Excavation, fill and exhaust gas emission of construction organizations  
	Air pollution
	1. Reinforce the control over smoke in construction sites, and strictly prohibit discharge of poisonous smoke and gas in construction sites; intensify the maintenance and timely repair transport vehicles, excavators and other mechanical equipment used, and use qualified fuel to reduce glue gas generated by construction machineries. 

2. Spray water on working surface which may generate reentrainment, and regularly arrange employees to spray water on construction sites to reduce dust emission. 

3. Reasonably arrange the construction time, endeavor to shorten the construction period, and mitigate the influence scope and influence time of construction exhaust gas. 

4. Timely cover, clear and transport spoil, construction waste and building materials; if any temporary stacking site is required to be established, cover materials that tend to raise dust. 
	
	
	3

	
	Physical Cultural Reseources (PCR)
	
	The construction must be suspended once PCR was found, and the contractor must preserve the site immediately and reported to the cultural relics preservation department timely. No construction can be resumed until the identification and preservation works have been completed.
	
	
	

	
	Construction machineries, transport vehicles, vibration of construction machineries
	Noise pollution
	1. Select low-noise equipment and process to the greatest extent and strengthen equipment maintenance and service. 

2. The working hours of various construction machineries must be reasonably arranged to mitigate the impact of construction noises on protection objects. 

3. In the construction process, effective noise reduction and vibration mitigation measures should be taken, such as stacking up elastic cushions, cladding, acoustic shields and so on. Honking of motor vehicles when accessing into and out of the construction site is forbidden. 
	
	
	2

	Operation Stage
	Sludge storage and transportation, transfer of stock bin, composting and so on
	Odor 
	1. Transport with enclosed transport vehicles and restrain the malodorous gas within transport vehicles. 

2. Keep the sludge stock bin in a negative pressure condition, to prevent malodorous gas from overflowing. 

3. Use specially designed windrow rotating equipment to reduce odor emission; 

4. Use enclosed loading bunkers with brakes in work sections with heavy odor; use automatic fast-moving doors in work sections with relatively light odor (limit the switch times at a minimum level). 

5. Minimize the volume of water added into compost (such as through covering composting materials), to avoid conditions for anaerobes generation. 

6. Workshops should be equipped with biological deodorization devices and odor collection systems. 
	Guilin City DC
	Local EPAs 
Social supervision from surrounding communities
	50

	
	Sludge transportation, waste water from cleaning of sludge transportation belts, sludge filtrate, etc.
	Waste water pollution
	1. Make sure there are wastewater collection devices in vehicle design, and always reserve the wastewater in wastewater tanks before arriving at emission locations; 

2. Transport the small quantity of staff sanitary wastewater and industrial wastewater generated from operations to wastewater treatment stations of the landfills for treatment. 
	
	
	2

	
	Sludge dewatering pumping rooms
	Noise pollution
	1. Select low-noise equipment and process and strengthen equipment maintenance and service; endeavor to take some vibration isolation and prevention measures to reduce noises. 

2. Reasonably place acoustic materials and vibration dampers around interior walls, on the roofs, on the grounds and beside machine sets in pumping rooms, such as asbestos sheets, absorbers and so on, so as to effectively control and eliminate the transmission and reflection of noises. 

3. Plant afforestation isolation belts peripheral to pumping rooms, with intercropping of arbors and shrubs, it is better to plant more highly anti-pollution tree species, so as to improve the landscape and to relieve the impact on the environment. 
	
	
	2

	
	Composting area
	Fire risk
	1. Avoid the generation of conditions causing spontaneous combustion (such as the humidity being 24%~45%, or the temperature being above 93℃. For example, the height of the windrow can be restrained within three meters, and turn the windrow over when the temperature goes above 60℃); 

2. Collect and utilize or process the methane (such as energy recovery or burning); 

3. Install fire alarm systems, including installing temperature probes on the waste being processed; 

4. Design the area to facilitate the use of fire fighting equipment, including clearing the aisles between windrows, and make sure there are sufficient water sources nearby. 
	
	
	Hard to estimate

	
	All production sections
	Health hazards and potential risks of employees
	1. Provide the staff with appropriate protective clothing, gloves and breathing masks, offer transportation employees with antiskid shoes, and provide all employees with hurt. Provide noise prevention devices to employees working near highly noisy equipment. Also provide safety helmets to employees working near heavy mobile devices, buckets and cranes and employees working near loading and uploading places; 

2. Design and formulate designing and material specifications to reduce exposure to hazards (such as ventilation, air conditioning, enclosed conveyor belt, low load and classified heights, abrasive floor, stairs and safety fence along galleries, spilling protection and leakproof, noise control, dust prevention measures, gas alarm system, fire alarm and control system, evacuation facilities and so on). 

7. Maintain adequate temperature and retention time for composting, so as to kill the 

3. Provide the staff with appropriate personal facilities, including cleaning and dressing areas before and after work; 

4. Ventilate enclosed processing areas; 

5. Dining, smoking and drinking water beyond designated places are prohibited; 

6. Isolate the staff from bacteria transmission channels through turning over the machineries (such as using tractors or front end loaders with cockpits equipped with enclosed air conditioning or a heating system). When turning over the machineries in a manually way, it is better to use the ventilation system; 

pathogens; 

8. Under dry and dusty conditions, provide and require the use of dust masks or respirators (such as when turning the compost over). Meanwhile, respirators with activated carbon can also adsorb the odor breathed; 

9. Offer immediate medical care in case of cut and scrape. Bind up any wound. 
	Guilin City Water Draining Company
	The Environment Health Administrative Office, the Health Bureau and the Safety Supervision Bureau of Guilin Municipal Government 
	Hard to estimate

	
	Sale of by-product and reuse
	Land application
	To enter agreement with end user NOT to use by-product for plantation of any crop.
	
	Guilin City Water Draining Company
	Hard to estimate


4 Environment Monitoring Plan
4.1 The Purpose for Environment Monitoring
Environment monitoring covers two stages: construction period and operation period. The purpose is to provide scientific basis for understanding the pollution dynamics of the proposed project in a complete and timely manner; understanding the variation degree of the environment quality and the impact scope of the proposed project on the areas where the project is located, and the environment quality dynamics in the operation stage; and providing timely feedback information to the authorities in charge, and for the environment management.
4.2 Environment Monitoring Agencies
The environment monitoring of construction and operation periods is undertaken by the environmentmonitoring stations requested by the project contractors or operators from the prefecture/municipality where they are located. The undertaking agencies should hold the national qualification certificate for environmentmonitoring with complete equipment, rich technical strength to fulfill the environmentmonitoring tasks.
Based on the projection result of the monitoring, the relatively more evident and sensitive points would be defined as the monitoring points to track and monitor the pollution status during the project construction and operation periods. The monitoring contents selected should be those of noise, air environment and surface water that have severe impacts to the environment. The monitoring indicators should be defined as per the engineering pollution features. The methodology adopted for different projects should be the correspondent monitoring and analysis methods prescribed in the “Technical Specification for EnvironmentMonitoring Technology” issued by the State Environment Protection Department. The evaluation criteria should be the national standard confirmed in the EIA of each component of the Project

.
4.3 EnvironmentMonitoring Plan and Budget
For the details of the monitoring plan and budget for each component, please refer to Table 4.3-1~4.3-8.
Table 4.3-1 Guilin City Guilin City Water Supply Network Component

	Monitoring Period
	Environment
Element
	Monitoring  Points (No)
	Monitoring Items
	Monitoring Frequency
	Unit Price (Y/Phase)
	Annual Cost (Y/Year)
	Cost/Phase (Yuan)
	Total (Y)
	Monitoring Institutes

	Construction Period

 (2 years)
	Ambient air
	Set 13 monitoring sites: Chengjian School, Tuomu Town Health Center, Guilin City No.18 High School, Technician Training School, Mingxing Elementary School, Hongpingguo Kindergarten, Beiteer Kindergarten, No.301 Kindergarten, No.301 Hospital, Yangguangmeidi Kindergarten, Lingchuan Town Health Center Damian Branch, Tangjia Village, Yaoherongyu Community
	TSP
	4 phases/year, 2 days/phase, 1 time/day
	2300
	9200
	18400
	36800
	The owner implements the monitoring by itself or employ qualified environmentmonitoring unit

	
	Noise
	Same as above
	LeqdB (A)
	4 phases/year, 1 day/phase, 2 times/day, once in daytime and once in nighttime
	2300
	9200
	18400
	
	

	
	Subtotal (Yuan)
	18400
	36800
	
	

	Operation Period

(3 years)
	Noise
	Set 2 monitoring sites: Qintanyan Village, Yaoherongyu Community
	LeqdB (A)
	4 phases/year, 1 day/phase, 2 times/day, once in daytime and once in nighttime
	440
	1760
	5280
	5280
	Employ qualified environmentmonitoring unit.

	
	Subtotal (Yuan)
	1760
	5280
	
	

	Total (yuan)
	42080
	


Table 4.3-2 The Upgrading of Shangyao WWTP 

	Monitoring Period
	Environment
Element
	Setting of Monitoring Site (Number)
	Monitoring Items
	Monitoring Frequency
	Unit Price (Yuan/Phase)
	Annual Cost (Yuan/Year)
	Time-phased Cost (Yuan)
	Total (Yuan)
	Monitoring Institute

	Construction Period

 (2 years)
	Ambient air
	Set 6 monitoring sites: boundaries of the construction site (4), Yaotou Village, Jietou Village
	TSP
	4 phases/year, 2 days/phase, 1 time/day
	1220
	4880
	9760
	19520
	The owner implements the monitoring by itself or employ qualified environment monitoring unit.

	
	Noise
	Set 6 monitoring sites: boundaries of the WWTP (4), Yaotou Village, Jietou Village
	LeqdB (A)
	4 phases/year, 1 day/phase, 2 times/day, once in daytime and once in nighttime
	1220
	4880
	9760
	
	

	
	Subtotal (Yuan)
	9760
	19520
	
	

	Operation Period

 (3 years)
	Ambient air
	Set 2 monitoring sites: Upper and down wind to the , boundaries of the WWTP
	H2S, NH3, odor concentration
	4 phases/year, 1 day/phase, 4 times/day
	5280
	21120
	63360
	93060
	Employ qualified environment monitoring unit.

	
	Water quality
	Set 1 monitoring site: outlet of the WWTP
	pH, DO, COD, BOD5, NH3-N, TP, TN, SS, animal & vegetable oil, petroleum, chromaticity, fecal coliform
	Except for COD under online monitoring, the remaining items are manually monitored, 4 phases/year, 2 days/phase, 1 time/day
	1540
	6160
	18480
	
	

	
	Noise
	Set 6 monitoring sites: Yangjialing Village, Yaotou Village, four boundaries of the WWTP
	LeqdB (A)
	4 phases/year, 1 day/phase, 2 times/day, once in daytime and once in nighttime
	720
	2880
	8640
	
	

	
	Sludge
	Set 1 monitoring site: discharged sludge from the sludge tank
	Heavy metal (As, Hg, Pb, Cr, Cd, Cu)
	2 phases/year, 1 day/phase, 1 time/day
	430
	860
	2580
	
	

	
	Subtotal (Yuan)
	31020
	93060
	
	

	Total (yuan)
	112580
	


Table 4.3-3 The Upgrading of Qilidian WWTP
	Monitoring Period
	Environment Element
	Setting of Monitoring Site (Number)
	Monitoring Items
	Monitoring Frequency
	Unit Price (Yuan/Phase)
	Annual Cost (Yuan/Year)
	Time-phased Cost (Yuan)
	Total (Yuan)
	Monitoring Institute

	Construction Period

(2 years)
	Ambient air
	Set 2 monitoring sites: Upper and down wind to the , boundaries of the WWTP
	TSP
	4 phases/year, 2 days/phase, 1 time/day
	1220
	4880
	9760
	13600
	The owner implements the monitoring by itself or employ qualified environment monitoring unit.

	
	Noise
	Set 4 monitoring sites: boundaries of the construction site
	LeqdB (A)
	4 phases/year, 1 day/phase, 2 times/day, once in daytime and once in nighttime
	480
	1920
	3840
	
	

	
	Subtotal (Yuan)
	6800
	13600
	
	

	Operation Period

 (3 years)
	Ambient air
	Set 6 monitoring sites: four boundaries of the wastewater purification plant, Changshengshidai Plaza, Guangxi EnvironmentGeology Research Institute
	H2S, NH3, odor concentration
	4 phases/year, 1 day/phase, 4 times/day
	5280
	21120
	63360
	90180
	Employ qualified environment monitoring unit.

	
	Water quality
	Set 1 monitoring site: outlet of the WWTP
	pH, DO, COD, BOD5, NH3-N, TP, TN, SS, animal & vegetable oil, petroleum, chromaticity, fecal coliform
	Except for COD under online monitoring, the remaining items are manually monitored, 4 phases/year, 2 days/phase, 1 time/day
	1540
	6160
	18480
	
	

	
	Noise
	Set 4 monitoring sites: four boundaries of the wastewater purification plant
	LeqdB (A)
	4 phases/year, 1 day/phase, 2 times/day, once in daytime and once in nighttime
	480
	1920
	5760
	
	

	
	sludge
	Set 1 monitoring site: discharged sludge from the sludge tank
	Heavy metal (As, Hg, Pb, Cr, Cd, Cu)
	2 phases/year, 1 day/phase, 1 time/day
	430
	860
	2580
	
	

	
	Subtotal (Yuan)
	30060
	90180
	
	

	Total (yuan)
	103780
	


Table 4.3-4 The Upgrading of Beichong WWTP
	Monitoring Period
	Environment Element
	Setting of Monitoring Site No. 
	Monitoring Items
	Monitoring Frequency
	Unit Price (Yuan/Phase)
	Annual Cost (Yuan/Year)
	Time-phased Cost (Yuan)
	Total (Yuan)
	Monitoring 
Institute

	Construction Period

 (2 years)
	Ambient air
	Set 7 monitoring sites: boundaries of the construction site (4), Guangxi Culinary School, Panshan Mountain, Guilin Garden
	TSP
	4 phases/year, 2 days/phase, 1 time/day
	1340
	5360
	10720
	16480
	The owner implements the monitoring by itself or employ qualified environment monitoring unit.

	
	Noise
	Set 6 monitoring sites: boundaries of the construction site (4), Guangxi Culinary School, Panshan Mountain
	LeqdB (A)
	4 phases/year, 1 day/phase, 2 times/day, once in daytime and once in nighttime
	720
	2880
	5760
	
	

	
	Subtotal (Yuan)
	8240
	16480
	
	

	Operation Period

 (3 years)
	Ambient air
	Set 2 monitoring sites: Upper and down wind to the , boundaries of the WWTP 
	H2S, NH3, odor concentration
	4 phases/year, 1 day/phase, 4 times/day
	5280
	21120
	63360
	93060
	Employ qualified environment monitoring unit.

	
	Water quality
	Set 1 monitoring site: outlet of the WWTP
	pH, DO, COD, BOD5, NH3-N, TP, TN, SS, animal and vegetable oil, petroleum, chromaticity, fecal coliform
	Except for COD under online monitoring, the remaining items are manually monitored, 4 phases/year, 2 days/phase, 1 time/day
	1540
	6160
	18480
	
	

	
	Noise
	Set 6 monitoring sites: four boundaries of the wastewater purification plant, Guangxi Culinary School, Panshan Mountain
	LeqdB (A)
	4 phases/year, 1 day/phase, 2 times/day, once in daytime and once in nighttime
	720
	2880
	8640
	
	

	
	Sludge
	Set 1 monitoring site: discharged sludge from the sludge tank
	Heavy metal (As, Hg, Pb, Cr, Cd, Cu)
	2 phases/year, 1 day/phase, 1 time/day
	430
	860
	2580
	
	

	
	Subtotal (Yuan)
	31020
	93060
	
	

	Total (Yuan)
	109540
	


Table 4.3-5 Yanshan WWTP 

	Monitoring Period
	Environment Element
	Setting of Monitoring Site (No)
	Monitoring Items
	Monitoring Frequency
	Unit Price (Yuan/Phase)
	Annual Cost (Yuan/Year)
	Time-phased Cost (Yuan)
	Total (Yuan)
	Monitoring Institute

	Construction Period

 (2 years)
	Ambient air
	Set 4 monitoring sites: boundary of construction sites
	TSP
	4 phases/year, 2 days/phase, 1 time/day
	980
	3920
	7840
	11680
	The owner implements the monitoring by itself or employ qualified environment monitoring unit.

	
	Noise
	Set 4 monitoring sites: boundary of construction sites
	LeqdB (A)
	4 phases/year, 1 day/phase, 2 times/day, once in daytime and once in nighttime
	480
	1920
	3840
	
	

	
	Subtotal (Yuan)
	5840
	11680
	
	

	Operation Period

 (3 years)
	Ambient air
	Set 2 monitoring sites: Upper and down wind to the , boundaries of the WWTP
	H2S, NH3, odor concentration
	4 phases/year, 1 day/phase, 4 times/day
	5280
	21120
	63360
	90180
	Employ qualified environment monitoring unit.

	
	Water quality
	Set 1 monitoring site: outlet of the WWTP
	pH, DO, COD, BOD5, NH3-N, TP, TN, SS animal & vegetable oil, petroleum, chromaticity, fecal coliform
	Except for COD under online monitoring, the remaining items are manually monitored, 4 phases/year, 2 days/phase, 1 time/day
	1540
	6160
	18480
	
	

	
	Noise
	Set 4 monitoring sites: four boundaries of the WWTP
	LeqdB (A)
	4 phases/year, 1 day/phase, 2 times/day, once in daytime and once in nighttime
	480
	1920
	5760
	
	

	
	Sludge
	Set 1 monitoring site: discharged sludge from the sludge tank
	Heavy metal (As, Hg, Pb, Cr, Cd, Cu)
	2 phases/year, 1 day/phase, 1 time/day
	430
	860
	2580
	
	

	
	Subtotal (Yuan)
	30060
	90180
	
	

	Total (yuan)
	101860
	


Table 4.3-6 Lingui WWTP 

	Monitoring Period
	Environment
Element
	Setting of Monitoring Site (No)
	Monitoring Items
	Monitoring Frequency
	Unit Price (Yuan/Phase)
	Annual Cost (Yuan/Year)
	Time-phased Cost (Yuan)
	Total (Yuan)
	Monitoring Institute

	Construction Period

 (2 years)
	Ambient air
	Set 4 monitoring sites: boundaries of the construction site
	TSP
	4 phases/year, 2 days/phase, 1 time/day
	980
	2940
	7840
	11680
	The owner implements the monitoring by itself or employ qualified environment monitoring unit.

	
	Noise
	Set 4 monitoring sites: boundary of construction sites
	LeqdB (A)
	4 phases/year, 1 day/phase, 2 times/day, once in daytime and once in nighttime
	480
	1920
	3840
	
	

	
	Subtotal (Yuan)
	4860
	11680
	
	

	Operation Period

 (3 years)
	Ambient air
	 Set 2 monitoring sites: Upper and down wind to the , boundaries of the WWTP
	H2S, NH3, odor concentration
	4 phases/year, 1 day/phase, 4 times/day
	5280
	21120
	63360
	90180
	Employ qualified environment monitoring unit.

	
	Water quality
	Set 1 monitoring site: outlet of the WWTP
	pH, DO, COD, BOD5, Nh3-N, TN, TP, SS, animal & vegetable oil, petroleum, chromaticity, fecal coliform
	Except for COD under online monitoring, the remaining items are manually monitored, 4 phases/year, 2 days/phase, 1 time/day
	1540
	6160
	18480
	
	

	
	Noise
	Set 4 monitoring sites: four boundaries of the WWTP
	LeqdB (A)
	4 phases/year, 1 day/phase, 2 times/day, once in daytime and once in nighttime
	480
	1920
	5760
	
	

	
	Sludge
	Set 1 monitoring site: discharged sludge from the sludge tank
	Heavy metal (As, Hg, Pb, Cr, Cd, Cu)
	2 phases/year, 1 day/phase, 1 time/day
	430
	860
	2580
	
	

	
	Subtotal (Yuan)
	30060
	90180
	
	

	Total (Yuan)
	101860
	


Table 4.3-7 Pumping Station Reconstruction

	Monitoring Period
	Environment
Element
	Setting of Monitoring Site (Number)
	Monitoring Items
	Monitoring Frequency
	Unit Price (Yuan/Phase)
	Annual Cost (Yuan/Year)
	Time-phased Cost (Yuan)
	Total (Yuan)
	Monitoring Institutes

	Construction Period

 (2 years)
	Noise
	Set 20 noise monitoring sites at boundaries of Qingfeng PS, Panshanxiang PS, Guihu PS, Longyinqiao Wastewater PS, Jianganlu PS, Dongzhan PS, Nanzhouqiao PS, YingcaiyuanWastewater PS, TieshanyuanWastewater PS, Yifenglu PS, Yiwulu PS, Anxin PS, Nanmenqiao Wastewater PS, Mantoushan PS, Pingshan PS, Guniushan Wastewater PS, Yangjiang PS, Wanfulu Wastewater PS, Shanghailu Rainwater PS, Minzulu Rainwater PS
	LeqdB (A)
	4 phases/year, 1 day/phase, 2 times/day, once in daytime and once in nighttime
	5300
	21200
	42400
	42400
	The owner implements the monitoring by itself or employ qualified environment monitoring unit.

	
	Subtotal (yuan)
	21200
	42400
	
	

	Operation Period

 (3 years)
	Ambient air
	Set 3 waste gas emission monitoring sites at boundaries of Qingfeng PS, Mantoushan PS, Pingshan PS
	H2S, NH3, odor concentration
	4 phases/year, 1 day/phase, 4 times/day
	7920
	31680
	95040
	158640
	Employ qualified environment monitoring unit.

	
	Noise
	Set 20 noise monitoring sites at boundaries of Qingfeng PS, Panshanxiang PS, Guihu PS, Longyinqiao Wastewater PS, Jianganlu PS, Dongzhan PS, Nanzhouqiao PS, YingcaiyuanWastewater PS, TieshanyuanWastewater PS, Yifenglu PS, Yiwulu PS, Anxin PS, Nanmenqiao Wastewater PS, Mantoushan PS, Pingshan PS, Guniushan Wastewater PS, Yangjiang PS, Wanfulu Wastewater PS, Shanghailu Rainwater PS, Minzulu Rainwater PS
	LeqdB (A)
	4 phases/year, 1 day/phase, 2 times/day, once in daytime and once in nighttime
	5300
	21200
	42400
	
	

	
	Subtotal (yuan)
	52880
	158640
	
	

	Total (yuan)
	201040
	


Table 4.3-8 Sludge Disposal
	Monitoring Period
	Environment
Element
	Setting of Monitoring Site (No)
	Monitoring Items
	Monitoring Frequency
	Unit Price (Yuan/Phase)
	Annual Cost (Yuan/Year)
	Time-phased Cost (Yuan)
	Total (Yuan)
	Monitoring Institutes

	Construction Period

(2 years)
	Ambient air
	Set 4 monitoring sites: boundaries of the construction site
	TSP
	4 phases/year, 2 days/phase, 1 time/day
	980
	2940
	7840
	11680
	The owner implements the monitoring by itself or employ qualified environment monitoring unit.

	
	Noise
	Set 4 monitoring sites: boundaries of the construction site
	LeqdB (A)
	4 phases/year, 1 day/phase, 2 times/day, once in daytime and once in nighttime
	480
	1920
	3840
	
	

	
	Subtotal (Yuan)
	6800
	11680
	
	

	Operation Period

(3 years)
	Ambient air
	Set 4 monitoring sites: four boundaries of the Sludge Disposal Center
	H2S, NH3, odor concentration
	4 phases/year, 1 day/phase, 4 times/day
	16060
	64240
	192720
	198480
	Employ qualified environment
monitoring unit.

	
	Noise
	Set 4 monitoring sites: four boundaries of the Sludge Disposal Center 
	LeqdB (A)
	4 phases/year, 1 day/phase, 2 times/day, once in daytime and once in nighttime
	480
	1920
	5760
	
	

	
	Subtotal (Yuan)
	66160
	198480
	
	

	Total (yuan)
	210160
	


5 Environment Management Training Plan
5.1 The Purpose for Environment Management Capacity Training
Environment capacity building/training is one part for the technical support to the project. The major targets of the environmentcapacity building are environment managers and supervisors. In order to ensure the smooth and effective implementation of the environment management, training on EMP and relevant knowledge and skills should be provided to the staff of the stakeholder agencies, i.e. project clients/implementation agencies, operation agencies, contractors, construction supervision companies, local PMOs, and EPBs. Training should be done as well targeting at different positions and roles.
5.2 Training Plan and Contents
The environment protection (EP) training of the project covers training for the contractors and their EP staff, group leaders, construction supervision engineers on the construction site, and staff of the clients, operation agencies and their environmentmanagement staff. For the specific EP training plan, see the Table below in 5.2-1:

Table 5.2-1: Project EP Training Plan 
	Target groups
	Training Contents
	persons
	Duration (Days)
	Cost
(RMB 104 Yuan)

	Contractors and their on-site EP staff and group leaders
	Simplified noise monitoring and controlling methods during construction period (self monitoring) 
	2 from each construction section 
	4
	2

	
	Relevant measures and requirement in the EMP for the construction period, enviromment protevction laws and regulations, contrstuction plan, supervision shedule, occupational health, sanitation and safety measures and attentions. 
	2 from each construction section
	1
	

	Supervision engineers 
	Environment air monitoring and controlling technology, noise monitoring and controlling technology 
	1-2 from each construction section
	1
	2

	
	1. Measures for the operation period in the EMP and the operation and maintenance of EP facilities; 

2. Management procedures and reporting mechanism of the World Bank projects.

3. Monitoring standard, testing, method, sample transfer, quality control of data, equipment use, etc. 

4. Emergency response measures for environment risks.

5. Occupational health, sanitation and safety. 
	1-2 from each construction section
	1
	

	PMO/Clients/Operation Agencies and their EP Staff


	Simplified noise etc monitoring and controlling methods (self monitoring); occupational health, sanitation and safety during operation period. 
	A certain number
	3
	6

	Total 
	/
	10
	9


6 The Reporting Mechanism and Requiremnt for the Environment Management Plan (EMP)
The contractors, operators, monitoring agencies, environment supervision engineers, and the PMOs should keep a record of the project progress status, the implementation status of the EMP, and the monitoring results of the environment quality etc and report them to the agencies concerned in time in order to ensure the relevant requirement and measures in the EMP to be implemented, and find, analyze and learn from the problems, so as to control the unfavorable environment impacts in the following work of the project.
For the operation situation of the water supply and drainage network, wastewater PSs and WWTPs and the sludge disposal status involved in the linked projects and due diligence, the monitoring record should also be collected and sorted out in a regular basis, and the concerning requirement should be integrated into the monitoring plan. It mainly covers the following six tasks
（1）The project environmentengineer shall keep a detail record on the implementation of the EMP, and submit the weekly an monthly reports to the project clients and the municipal PMO in time. The weekly and monthly reports should include information on the implementation situation of the environmentprotection measures, the implementation situation of the environmentmonitoring and the monitoring data. 

（2）The contractors and operators shall keep a record on the project progress status and the implementation status of the EMP on a quarterly basis; and submit the quarterly report to the PMO in time; and at the same time, have the municipal EPB copied on. 

（3）The monitoring agency when completing the entrusted monitoring task shall in time submit the monitoring report to the contractors (operators) and the environmentsupervision engineers. 

（4）The contractors and operators shall in time submit the project environment monitoring report to Guilin Municipal EPB and Guilin Municipal PMO. Guilin PMO shall in time submit the monthly, quarterly and annual reports of the implementation of the project EMP to Guilin Municipal EPB and the agencies concerned, and submit them to the World Bank if deemed necessary.
(5) In case of any non-compliance in environment protection occurred, the environmentsupervision engineer and the PMO shall notify the local environment protection authorities, and if deemed necessary, report to the higher level agencies. 

（6）A semi-annual report on the implementation of the EMP shall be furnished to the World Bank, which could cover the following main contents:

a. the implementation of the training plan; 

b. project progress status, such as the river alignment engineering, road surface engineering, the length completed for the network laying etc;

c. the execution status of the project environment protection measures, the status of the environmentmonitoring and the main outcomes from the monitoring; 

d. In case there is a public complaint, the main contents of the complaint, solution to the complaint and the public satisfactory level should be recorded; 

e. the implementation plan of the EMP for the next half year.
The project clients shall request the project contractors, supervisors and environment monitoring agencies to report in time to the project clients and the local EPBs on any environment pollution incident actually occurred in the project implementation stage and its correction situation as well. Under normal circumstance, the construction supervisor must reflect the actual situation of the EMP in the monthly construction supervision report; moreover, the environmentsupervision engineers of the project clients and the supervision agencies must develop a periodical report on the execution of the EMP and submit it to the environment protection authorities, and then submit the report to the World Bank via the PMO.
Attached Map 1: Distribution Plan of the Environment Sensitive Points around the Project WWTPs
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2. Bianshan

3. Guilin Mansion
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Attached Map 2: Distribution Plan of the Environment Sensitive Points around the Project Boosting Pumping Stations  
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Attached Map 3: Distribution Plan of the Environment Sensitive Points around the Project Water Supply Network
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List of Sensitive Sites

1. Chengjian School

2. Tuomu Clinic

3. No. 18 Middle School

4. Vocational School

5. Mingxing School

6. Red Apple Kindergarten
7. Better Kindergarten

8. No.301 Kindergarten

9. No. 301 Hospital
10.Yangguang Kindergarten
11. Lingchuan Clinic
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