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1. Introdctiion  

1.1 Project Background 

Qingyang city is situated in the east of Gansu Province, which covers an area of 27, 119 

km2. It administrates 1 district and 7 counties, and has 2,560,000 people. 71% of the 

population are from countryside. In 2002, Qingyang is changed from a district to a prefecture-

level city in the sense of administrative division with Xifeng as its central district. It counts as 

a typical old revolutionary base area which remains economically underdeveloped. The 

urbanization level of the whole city is no more than 29% while the GDP per capita reanches 

only 12,000RMB, lagging behind the average level of the whole country and Gansu.   

Historically speaking, Qingyang is the cradle of Chinese agricultural civilization. There 

are abundant minerals in it and its surroundings, and great detected reserves of oil, gas and 

coal, which makes the nation and Gansu locate Qingyang as state strategic energy base and as 

energy and chemical industry base of Gansu. The governments of Qingyang and Xifeng 

District confirms the development strategy that under the guidance of national energy industry 

tactics and Gansu’s development strategy “the center promoting its wings to flap”, they try to 

shape the Xifeng District into an industrial city that privileges energy and chemistry industry. 

In order to reinforce this strategy of urban economy development, Qingyang decides to focus 

on improving, enhancing and expanding Xifeng’s urban functions, providing supports for its 

accelerating further industrialization and urbanization. According to the general city planning 

of Qingyang, Xifeng as the central district whose population is at present about 200,000will 

be expanded to hold 530,000 people. 

In accordance with the national strategic plan “to develop the West, support the old 

revolutionary base areas and focus on the key national strategy”, World Bank, state treasury 

and Qingyang government negotiate to deploy a project where the infrastructure construction 

of Qingyang city is stressed and World Bank loans 100 million dollars, which has already 

been incorporated into the Wolrd Bank’s loan programs in 2012. 

In May, 2011, in the light of relevant laws and regulations of our country, the 

management office of Gansu Qingyang Infrastructure Consturction project supported by 

World Bank loan, entrusted Environmental Quality Assessment Research Center of Lanzhou 

University to undertake the environmental impacts assessment. Having been entrusted, 

Lanzhou University organized a professional team to discuss the environmental problems 

involved and collect related data. Moreover, under the assiatance of deparments concerned, 
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the team did a field survey to ascertain the feasibility of site selection sheme of the project, 

based on which they worked out the present environmental impact statements. 

In writing the statements, we received great favor and support from the Department of 

Environment Protection of Gansu, the Qingyang Bureau of Environment protection, Shanghai 

Municipal Engineering Design Research Institute (Group) Co., Ltd, Hehai University, the 

administrative office responsible for Gansu Qingyang Infrastructure Consturction project 

supported by World Bank loan, local governments at all levels in Qingyang and other relevant 

departments. Here we want to show our deep gratitude to them.   

  The geographic position of the project is illustrated in 1.1-1 in detail. 

1.2 Assessment purpose 

 (1) Through field work, natural environment and social environment in assessed area 

are investigated and evaluated. Besides, the environmental quality and existing pollution 

sources in this area are surveyed and appraised to determine the existing environmental 

problems in assessed area.   

 (2) Engineering analysis is made to ascertain the type, source intensity, discharging 

modes etc.of the pollution sources in the project. By systematic work like environmental 

impact prediction, the characteristics of environmental impacts in construction and operation, 

and the scope and degree of impact are analyzed and assessed. 

 (3) To assess the environmental feasibility of the seleted site for the project, the team take 

into account the planning of Xifeng, the target of quatity control, the satus quo of 

environmental quality and the degree to which pollutants discharged by the completed 

infrastructure affect the surroundings, etc.  

(4) According to the target of the quantity control of Xifeng, the emission and treatment 

situation of pollutants of the project and regional balancing replacement, the team analyze and 

evaluate the index of pollutant quantity control involved and suggest the rational index of 

quantity control of the project.      

(5) Referring to the emission situation of all pollution sources involved, the team 

propose feasible measures to prevent pollutions and verify the feability in technological and 

economic sense, supplying the initial design of the project, its construction, environmental 

supervision and administration with scientific bases.  

 (6) Public participation is encouraged to avoid or reduce the project’s impacts on 

regional ecological environment, social environment and living environment, which promotes 

the “harmonious” and “ecological” construction. 
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(7) The team try to provide the departments of environmental protection at all levels 

with scientific bases of administrating environmental in construction and planning economic 

development, targeting at realizing the coordinative growth of economy and environmenatal 

protection.  

(8) In light of environmental protection, the team intend to ascertain whether the 

engineering construction is feasible and offer the pollution control and environmental 

administration involved scientific bases.  

1.3 Assessment bases  

1.3.1 Relevant national  

 (1)Environmental Protection Law of the People’s Republic of China (passed and 

enforced on December 26th, 1989) 

 (2)Environmental Impact Assessment Law of the People’s Republic of China (passed 

and enforced on September 1st, 2003) 

 (3)Soil and Water Conservation Law of the People’s Republic of China (passed and 

enforced on March 1st, 2011) 

 (4) Land Administration Law of the People’s Republic of China (passed and enforced on 

August 28th, 2004) 

  (5) Law on the Prevention and Control of Air Pollution of the People’s Republic of 

China (passed and enforced on September 1st, 2000) 

  (6) Law on the Prevention and Control of Water Pollution of the People’s Republic of 

China (passed and enforced in June1st, 2008) 

 (7) The Implementation Regulations of Law on the Prevention and Control of Water 

Pollution of the People’s Republic of China (passed and enforced on March 20th, 2000) 

 (8) Environmental Pollution Prevention and Control Law of Solid Wastes of the 

People’s Republic of China (passed and enforced on April 1st, 2005) 

(9) Law on the Prevention and Control of Noise Pollution of the People’s Republic of 

China (passed and enforced on March1st, 1997) 

 (10) Cleaner Production Promotion Law of the People’s Republic of China (passed and 

enforced on January 1st, 2003) 

 (11) Energy Conservation Law of the People’s Republic of China (passed and enforced 

on April 1st, 2008) 

 (12) Cultural Relics Protection Law of the People’s Republic of China (passed and 

enforced on December 29th, 2007) 
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 (13) Wildlife Protection Law of the People’s Republic of China (passed and enforced on 

August 28th, 2004) 

(14) National Essential Points of Ecological Environment Protection (passed and 

enforced on November 26th, 2000) 

 (15) Regulations on Environmental Protection Administration of Construction Projects 

(passed and enforced on November 29th, 1998) 

(16) Regulations on the Protection of Basic Farmland of State Council (proposed by 

State Council, 1998, No. 257) 

 (17) Decisions of State Council about Some Issues of Environmental Protection 

(proposed by State Council, 1996, No. 31) 

 (18) Measures of Environmental Protection Administration in Transportation 

Construction Projects (issued by Ministry of Communications, 2003, No. 5) 

 (19) Notice about Further Strengthening Land Administration and Effectively Protecting 

Cultivated Land (issued by the Central Committee of the Communist Party of China, 1997, 

No.11) 

 (20) State Council’s Opinions of Some Policies to Promote the Increase of Farmers’ 

Income (issued by the Central Committee of the Communist Party of China, 2004, No.1) 

 (21) Emergency Notice about Forbiding Occupying Basic Farmland to Plant Trees 

(passed and enforced on March 20th, 2004) 

 (22) Decisions of State Council on Implementing the Scientific Outlook on Development 

and Strenghtening Environmental Protection (issued by State Council, 2005, No. 39) 

 (23) Classification Management List of Environmental Impact Assessment in 

Construction Projects (issued and reinforced by the Department of Environment Protection of 

the People’s Republic of China, October, 2009) 

 (24) Classification Management Catalogue of Environmental Impact Assessment in 

Construction Projects (issued and enforced on October 13th, 2002) 

 (25) Opinions of Strengthening the Water Saving in Industry (issued and enforced by 

State Economic and Trade Commission, 2000, No. 1015) 

 (26) Technologial Policy of National Industry (issued and enforced by State Economic 

and Trade Commission, Ministry of Finance, Ministry of Science and Technology, State 

Administration of Taxation, June 21st, 2002) 

 (27) Notice about Strengthening the Administration of Environmental Impact 

Assessment and Preventing Environmental Risks (issued and enforced by SSttaattee  EEnnvviirroommeennttaall  

PPrrootteeccttiioonn  AAddmmiinniissttrraattiioonn,,  2005, No.152)  
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 (28) The Interim Measures of Public Participation in Environmental Impact Assessment 

(issued and enforced by SSttaattee  EEnnvviirroommeennttaall  PPrrootteeccttiioonn  AAddmmiinniissttrraattiioonn,,  2006, No.28)  

 (29) Catalogue of Industrial Structure Adjustment (issued and enforced by National 

Development and Reform Committee, 2005, No.40)  

1.3.2 Local regulations  

 (1) Regulations of Environmental Protection of Gansu Province (issued and enforced on 

June 4th, 2004)  

 (2) Decisions about Some Issues of Environmental Protection of Gansu People’s 

Government (issued and enforced on February 20th, 1997)  

 (3) Water Function Zoning of Gansu Province (issued and enforced by Environmental 

Protection Bureau of Gansu Province and Department of Water Resources of Gansu Province, 

April, 2007) 

 (4) River Administration Regulations of Gansu Province (issued and enforced on May 

24th, 1993) 

 (5) Transportation Management Regulations of Gansu Province (issued and enforced on 

July 1st, 1997) 

 (6) Cultural Relics Protection Regulations of Gansu Province (issued and enforced on 

December 1st, 2005) 

 (7)Measures to Reinforce the Conservation of Water and Soil of Gansu Province (issued 

and enforced on May 28th, 1997) 

 (8) Environmental Protection Regulations of Gansu Province (amended for the second 

time) (issued and enforced in September, 2005) 

 (9) Gansu’s Measures to Reinforce Forestry Law of the People’s Republic of China 

(issued and enforced on September 26th, 1999) 

 (10) Notice about Implementing Interim Provisions of Editing and Examining the 

Regulations of Public Participation in Environmental Impact Assessment of Developing 

Construction Projects of Gansu Province(issued and enforced by Environmental Protection 

Bureau of Gansu Province on December 25th, 2001, No. [2001]98) 

 (11) Notice about Printing and Releasing Gansu’s Regulations of Classifying the 

Functions and Types of Surface Water Environment Protection (issued and enforced by 

government office of Gansu Province, 1994, No. 75) 

 (12) Functions and Types of Surface Water Environment Protection of Gansu Province 

(issued and enforced by government office of Gansu Province, 1994, No. 75) 
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1.3.3 Technical norms and documental bases  

 (1) Technical Guidelines for Environmental Impact Assessment: General Principles, HJ 

2.1-2011 

 (2) Technical Guidelines for Environmental Impact Assessment: Atmospheric 

Environment, HJ 2.2-2008 

 (3) Technical Guidelines for Environmental Impact Assessment: Surface Water 

Environment, HJ/T2.3-93 

 (4) Technical Guidelines for Environmental Impact Assessment: Acoustical 

Environment, HJ 2.4-2009 

 (5)Technical Guidelines for Environmental Impact Assessment: Ecological Impact, HJ 

19-2011 

 (6) Technical Guidelines for Environmental Impact Assessment: Underground Water 

Environment, HJ 610-2011 

 (7) Technical Norms for Conserving Water and Soil in Developing Construction 

Projects, SL204-98 

 (8) Technical Norms for Comprehensive Management of Conserving Water and Soil, 

SL/T16455-96 

 (9) Technical Guidelines for Assessing Environmental Risks of Construction Projects, 

HJ/T169-2004 

 (10) Ambient Air Quality Standard (amended), GB3095-1996 

 (11) Surface Water Environment Quality Standard, GB3838-2002    

 (12) Acoustical Environment Quality Standard, GB3096-2008   

 (13) Comprehensive Standard of Atmospheric Pollutants Emission, GB16297-1996 

 (14) Maximum Permissive Concentration of Atmospheric Pollutants Endurable for 

Crops, GB9137-88  

 (15) Comprehensive Standard of Sewage Discharge, GB8978-1996 

 (16) Standard of Irrigation Water Quality (GB5084-2005) 

 (17) Pollution Control Standard of the Storage and Landfill of Ordinary Industrial Solid 

Wastes, GB18599-2001 

 (18) Classified Standards of Soil Erosion (SL190-2007) 

 (19) Quality Standard of Sewage Drained into Urban Sewer (CJ 343-2010)   
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 (20) Some Opinions of Strengthening Environmental Protection Administration of 

Construction Projects in Developing the West of China (issued and enforced by State 

Environmental Protection Administration, No. [2001]4) 

 (21) Technological Report on the Function Region Division of Surface Water 

Environment Protection of Gansu Province (issued and enforced by Environmental Protection 

Bureau of Gansu Province, 2007) 

 (22) Approval to Water Function Zoning of Gansu Province of Gansu’s People’s 

Government (issued and enforced by Gansu government, No. [2007])51) 

1.3.4 Other relevant materials 

     (1)  The power of attorney of environmental impact assessment of the infrastructure 

construction of Qingyang in Gansu supported by World Bank   

 (2) Research Report on the Feasibility of Gansu Qingyang Infrastructure Consturction 

project Province Supported by World Bank (issued by Shanghai Municipal Engineering 

Design Research Institute(Group) Co, Ltd. ) 

 (3) The Twelfth Five-Year Plan of Xifeng District (issued and enforced by Xifeng 

people’s government) 

(4) World Bank Business Policies OP4.01�OP4.02�OP4.11�OP4.12  

(5) Manual of Pollution Prevention and Control (issued by World Bank)  

(6) The Plan for Immigration and Resettlement Involved in Gansu Qingyang 

Infrastructure Consturction project Supported by World Bank (issued by The Immigration 

Center of Hehai University)  

1.4 Assessment contents and guidance  

1.4.1 Assessment contents 

(1) Through field work, natural environment and social environment in the assessed 

area of the project are investigated and evaluated. Besides, the environmental quality and 

existing pollution sources in this area are surveyed and appraised. 

 (2) Taking into account the regional planning and environmental quality current 

situation of the project site plus the degeree to which the discharged pollutants of the project 

affect the surroundings, the team assess the rationality of the project in terms of its impacts on 

environment. 

(3) Through engineering analysis, the types, intensity, discharge mode of pollutants 

generated by the projects are confirmed; Furthermore, by systematic work like environmental 
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impact prediction, the characteristics of environmental impacts in construction and operation, 

and the scope and degree of impact are analyzed and assessed. 

 (4) According to the national requirements for quantity control of pollutan discharge, 

the features of the peoject and the status quo of pollutant discharge involved, the team 

propose feasible measures to prevent pollutions and verify the feability in technological and 

economic sense, supplying the initial design of the project, its construction, environmental 

supervision and administration with scientific bases. 

 (5) Definite, fair and reliable evaluations and relevant suggestions are made for the 

feasibility of the project from the perspective of environmental protection. 

The team aim to assist the department in charge of the peoject in effectively 

reinforcing all the measures to protect environment and to provide rationale for environmental 

administration.  

1.4.2 Guiding principles 

(1) The laws and regulations of environmemntal protection shall be implemented 

strictly; the principle “standard discharge and quantity control” is supposed to be followed; 

the tenet “clearer production” and the strategy of resource “sustainable development” shall be 

abided by.  

  (2) It is required to adhere to the scientific manner of being practical and realistic; report 

shall have comprehensive content, its focus, explicit and reliable assessment results; the 

proposed measures for prevention and control shall be practicable. 

 (3) The practicality and pertinency are requested to be emphasized; assessment shall 

provide guidelines for the project’s optimizing designs and the production management in 

operating period.  

 (4) Assessment is required to comply with the principle of “being simple, convenient, 

economic, practical and reliable” with practicality stressed in assessing; assessment results 

shall be finally connected with the measures taken to protect and treat the environment of 

assessed area. 

1.5 Environmental function zoning 

 (1) The function zoning of ambient air quality 

In accordance with the function zoning of ambient air quality in Qingyang, the assessed 

area belongs to National Class ⅡArea prescribed in Standard of Ambient Air Quality 

(GB3095-1996, amended in 2000).    

(2) The function zoning of surface water  
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According to the requirements of Gansu people’s government for water function zoning 

of Gansu Province, the assessed segment of Malianhe River falls into the National Class 

�Water Area. Regional surface water environment function zoning is specified in 1.5-1. 

(3) The function zoning of underground water 

In accordance with the ways of environmental function zoning in Standard of 

Underground Water Quality (GB/T14843-1993), the underground water in the assessed area 

belongs to National Class �Water Area. 

(4) The function zoning of acoustical environmment 

According to the methods of acoustical environmment function zoning prescribed in 

Standard of Acoustical Environment Quality (GB3096-2008), South Street, North Street, 

Anding East Road, Anding West Road, East Ring Road and West Ring Road in Xifeng 

District all are traffic arteries, whose flanks within 35 meters belong to National Class 4a 

environmment function zone. The areas of flanks byond 35 meters mainly serve the functions 

like business, finance and market trading or mix the functions of living, business and industry, 

which need measures to preserve the silence of residency and are National Class ⅡFunction 

Zone. The countries cut through by traffic arteries shall be administrated in accordance with 

the standards for National Class ⅡFunction Zone. The places susceptible to influence in 

assessed area like schools and hospitals are required to be treated based on the standard of 

60dB in the daytime and 50dB in the nighttime stipulated in Standard of Acoustical 

Environment Quality (GB3096-2008). The location where sewage plant and sewage pumping 

station are built is part of countryside area, which according to Standard of Acoustical 

Environment Quality (GB3096-2008) shall be administrated by National Class ⅡStandard of 

acoustical environment quality.  

1.6 Assessment rating 

The rating of each constituent project’s assessment is defined according to the principles 

of ranking the environmental impact assessment of atmospheric environment, surface water 

environment, acoustical environment, environmental risks, etc prescribed in Technological 

Guidelines for Environmental Impact Assessment (provisions HJ 2.1-2011, HJ 2.2-2008, 

HJ/T2.3-93, HJ 2.4-2009, HJ 19-2011, HJ 169-2004 and HJ 610-2011) and on the basis of the 

project’s characteristics.   

According to the constitution of the project and the principles of ranking environmental 

impact assessment listed in Technological Guidelines for Environmental Impact Assessment, 

the rating of each environmental factor’s environmental impact assessment is confirmed by 
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taking into account the environmental quality, water environment features and water function 

of assessed area.    

 

 (1) The rating of surface water environmental impact assessment: the project 

contains the program of building sewage treatment plants. The sewage plant in Dongcheng 

District is capable of disposing about 20,000 m3 per day. The pollutant concentration in 

disposed water lives up to Standard B of Level One in Emission Standard of the Pollutants by 

Urban Sewage Plant (GB18918-2002). The main pollutants belong to common type, and the 

waste water from sewage plants is discharged into Malianhe River.  

The water environment assessment of Malianhe River, whose surface water falls into 

National Class � water, is classified into Level Three according to Technological Guidelines 

for Environmental Impact Assessment: Surface Water Environment (HJ/T2.3-93). 

 (2) The rating of ambient air assessment: according to engineering analysis, the 

primary atmospheric pollutants produced by planned sewage treatment plants are foul gases 

(like NH3 and H2S) and the gases emitted from boiler combustion (like PM10 and SO2). In 

addition, through calculations following the estimation model elaborated in Technological 

Guidelines for Environmental Impact Assessment: Atmospheric Environment (HJ 2.2-2008), it 

is found that the maximum ground concentration of NH3 is 0.00332 mg/m3 , which arises in 

the spot 200 m from emission source  downwind and takes up 1.66% of standard 

concentration; the maximum ground concentration of H2S is 0.00017 mg/m3 , which arises in 

the spot 200 m from emission source downwind and takes up 1.72% of standard 

concentration; the maximum ground concentration of SO2 is 0.03391 mg/m3 , which arises in 

the spot 258 m from emission source downwind and whose peak value takes up 6.78% of 

standard concentration; the maximum ground concentration of PM10 is 0.007979 mg/m3 , 

which arises in the spot 258 m from emission source downwind and whose peak value takes 

up 1.77% of standard concentration.   

The maximum ground concentration of NOx is 0.01945mg/m3 , which arises in the spot 

258 m from emission source downwind and whose peak value takes up 8.10% of standard 

concentration; all lower than 10%. 

Consequently, based on the provisions in Technological Guidelines for Environmental 

Impact Assessment: Atmospheric Environment (HJ/T2.2-2008), the atmospheric environment 

impact assessment work of the proposed project is identified with Level Ⅲ of the national 

standard.  
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 (3) The rating of acoustical environment impact assessment: according to the bases 

of rating assessment work prescribed in Technological Guidelines for Environmental Impact 

Assessment: Acoustical Environment (HJ/2.4-2009), it is judged that the noise produced by 

sewage plant construction increases at a slow speed and affects a small population; the 

planned section extended to the north of East Ring  Road and the planned section extended to 

the south of West Ring Road belong to newly built roads; the noise resulting from the 

programme of road construction increases by approximately 5dB(A) and influences a smaller 

population. Therefore, the acoustical environment impact assessment of the project is rated as 

Level Ⅱ.       

 (4) Ecological environment: according to the bases of rating assessment work 

prescribed in Technological Guidelines for Environmental Impact Assessment: Ecological 

Impact (HJ/19-2011), the proposed project is identified to occupy 781 mu land permanently 

and 50 mu land temporarily, taking up a total land area of 831 mu. The impact area of the 

project is less than 2km2 and the total length of the planned road is less than 50km. The 

project, which is part of municipal infrastructure construction, does not entail natural reserves, 

places of interest and other ecological areas susceptible to impact. In accordance with the 

revelant regulations in Technological Guidelines for Environmental Impact Assessment: 

Ecological Impact (HJ/19-2011), the ecological environment assessment is rated as Level Ⅲ.  

(5) The rating of underground water assessment: the soil and rock bed in the site of 

proposed project has the following characteristics: its single layer is far thicker than 1m; its 

permeability coefficient reaches 0.4~0.8m/d; it possesses consecutive and stable structure; the 

unsaturated zone has medium capacity to prevent pollution; the auuifer is not susceptible to 

pollution. In addition, the site of proposed project, which does not cover sensitive spots like 

the water source for intensive water supply, drains 20,000 m3 of sewage with simple 

constitution per day. As a result, the assessment of underground water involved is identified 

with level Level Ⅲ of national standard according to Technological Guidelines for 

Environmental Impact Assessment: Underground Water Environment (HJ 610-2011).  

�6�Risk Assessment Rating 

Chlorine dioxide is prepared by spdium chlorite and applied to sterilization in the 

planned project. It needs a storage tank for spdium chlorite that is likely explosive in oxiding 

reaction (under 40。C ) and leads to a fire. The project will consume 205 metric tons of 

spdium chlorite annually, 0.56 m/t per da. The storing duration for the raw material is about 

10 days, but the spdium chlorite reserves amount to 5.6 m/t. According to Major Hazardous 
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Source Identification of Hazardous Chemicals (GB 18218-2009), the borderline of spdium 

chlorite reserves is 100 m/t. The project is out of major hazardous source with much lower 

reserve. Moreover, the project site is not the area of environmental sensitive points. It is raked 

level II according to Technological Guidelines for Environmental Risk Assessment of 

Construction Project (HJ/T 169-2004).  

Table 1.6-1   Risk Assessment Rating（（（（I.II）））） 

 
Hignly toxic 

materials 

Common 
toxic/dangerous 

matter  

Combustible/ 
dangerous matter 

Explosive 
/dangerous 

matter 
 

Major hazard 
source 

� � � � 

Nonmajor harzard 
source 

� � � � 

Environmental 
sensitive areas 

� � � � 

1.7 Assessment scope  

The estimated scope of assessment is confirmed according to the fundamental 

requirements in Guidance. In order to make it more scientific and suitable for the 

susceptibility of local environment, the assessment work refers to the following factors: the 

scale, attributes and local environment of the project; the regulations in Technological 

Guidelines for Environmental Impact Assessment and relevant assessment guidance; the 

experience obtained from the environmental impact assessment of the same construction 

projects.      

Table 1.7-1    The scopes of environmental impact assessment 

The 
elements for 
assessment 

The principles for defining assessment scope and the scopes involved 

Terrestrial 
ecology 

According to the integrity of regional ecosystem and the impact radius of direct and indirect influence, 
the assessmnet scope covers: the construction region of sewage treatment plant(containing sludge 
disposal center) and the area 200 m beyond it; the flanks of road center line and pipe network within 
200m and the site for fetching earth and treating the discarded earth(the assessment scope of key 
construction region can be appropriately expanded).    

Atmosphere 

The assessment scope covers: the flanks of center line within the radius of 200m in the region of 
reconstructing road and constructing pipe network ; the square area with the location of pollution center 
as center and sides of 5km in the construction region of sewage treatment plant(containing sludge 
disposal center).  

Surface 
water 

The assessment scope is defined based on the parameters as follows: the features of important water 
body and water areas involved (like water source and water source reserves), the attributes of 
pollutants’ receiving water, the characteristics of waste water, discharge amount, discharge mode and 
the features of receiving water. At the same time, according to the final solution of discharging waste 
water involved, the assessment scope of surface water in the project is identified to cover the section of 
Malianhe River within Ningxian County.    
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Underground 
water 

The assessment scope is defined in accordance with the following parameters: the features of pollutants 
from sewage treatment plant, hydrogeologic conditions of the site involved, background information of 
underground water, the recharge of underground water, runoff, discharge conditions, the situation of 
exploiting underground water and the relation between underground water and the proposed project. Its 
assessment scope includes the area covered by sewage pipe network and the construction region of 
sewage treatment plant (including sludge disposal center) of Dongcheng District.  

Acoustical 
environment 

The assessment scope covers the radius within 200m surrounding the site of the project. 

The social 
environment 

impacted 

Given the areas possibly impacted, the assessment scope covers Xifeng District and Dongzhi Town 
attached to it. 

1.8 Assessment criteria 

1.8.1 Quality standard 

 (1) Atmospheric environment: ambient air quality is assessed according to Level 

�Standard in Quality Standard of Ambient Air (GB3095-1996) (The specific limits are seen 

in Table1.8-1)  

Table1.8-1  The Standards of Ambient Air Quality Standard�GB3095-1996�  

�mg/Nm3
� 

Pollutant name 
Time for 

collecting data 
Level� Level� 

Annual average 0.06 0.10 

Daily average 0.15 0.25 SO2 

Hour average  0.50 0.70 

  Annual average 0.20 0.30 
TSP 

Daily average 0.30 0.50 

Daily average 0.08 0.10 

Daily average  0.12 0.12 NO2 

Hour average 0.24 0.24 

 (2) Acoustical environment: the assessment of acoustical environment quality follows 

Class�Standard in Acoustical Environmment Quality Standard (GB3096-2008). The 

acoustical environment evaluation, which relates to the buildings along the road mostly with 

three and over three storeys and with the first line of buildings facing either side of road,   

conforms to Class 4a Standard in Acoustical Environmment Quality Standard (GB3096-

2008). The acoustical environment assessment, which entails the the buildings along the road 

mostly with less than three storeys and the area 35 m beyond road boundry lines, is carried 

out in accordance with Class �Standard in Acoustical Environmment Quality Standard 

(GB3096-2008). The assessment work of sensitive spots in;; assessed area like schools, 

hospitals and geracomium is executed by controlling the noise limit in daytime within 60dB 

and that in nighttime within 50dB.   
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According to relevant provisions in Acoustical Environmment Quality Standard 

(GB3096-2008), the acoustical environment quality assessment in the sites of proposed 

sewage plants and sewage pumping stations which belong to countryside environment, is 

implemented following Class �Standard of acoustical environment quality.  
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Table1.8-2  Class�Standard of Acoustical Environment Quality Standard�GB3096-93�     

dB�A� 

Standard type Daytime Nighttime 

Class�Standard 60 50 

Class 4a Standard 70 55 

 

 (3) Surface water: the assessment of surface water is unfolded in accordance with 

Surface Water Environment Quality Standard (GB3838-2002). The assessment of Malianhe 

River is carried out adopting Class�Standard. (Standards sre specified in Table 1.8-3)   

Table 1.8-3  Surface Water Environment Quality Standard (GB3838-2002)   

(mg/L, PH value is not measured by mg/L ) 

Sequential 
number 

Standard values 
Items 

Class � Class � 

1 Water temperature (�)  

The water temperature change of environment 
caused by mankind should be controlled as 
follows: the maxium week increase average 
≤1; the maxium week decrease average ≤2 

2 
PH value 
(dimensionless) 

 6-9 

3 Dissolved oxygen ≥ 6 5 

4 Permanganate index ≤ 2 6 

5 
Chemical oxygen 
demand (COD) 

≤ 15 20 

6 
Biological oxygen 
demand (BOD5) 

≤ 3 4 

7 
Ammonia nitrogen 
(NH3-N) 

≤ 0.15 1.0 

8 
Total phosphorus 
(marked with P ) 

≤ 
0.1(lake and reservoir 

water: 0.025) 
0.2(lake and reservoir 

water: 0.05) 

9 
Total nitrogen (lake and 
reservoir water. marked 
with N) 

≤ 0.5 1.0 

10 Chromium(sexivalent) ≤ 0.05 0.05 

11 Lead ≤ 0.01 0.05 

12 Cyanide ≤ 0.05 0.2 

13 Volatile phenol ≤ 0.002 0.005 

14 Petroleum ≤ 0.05 0.05 

15 
Fluorid (marked with F-

) 
≤ 1.0 1.0 

16 Sulfide ≤ 0.1 0.2 

17 Benzene ≤ 0.01 
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Sequential 
number 

Standard values 
Items 

Class � Class � 

18 Methylbenzene ≤ 0.7 

19 Dimethylbenzene ≤ 0.5 

20 Benzopyrene ≤ 2.8×10-6 

21 Formaldehyde ≤ 0.9 

Note�The values of benzene, methylbenzene, dimethylbenzene, benzopyrene and 

formaldehyder refer to the standard values of assessing surface water sources for the 

centralized supply of drinking water.  

 (4) The assessment of underground water adopts Class � Standard of Underground Water 

Quality Standard (GB/T14848-93). 

Table 1.8-4   Underground Water Environment Quality Standard (GB/T14848-93). 

  (mg/L�PH value is not measued by mg/L) 

Assessment 

items 
Standard(mg/L) 

Assessment 

items 

Standard 

(mg/L) 

Assessment 

items 

Standard 

(mg/L) 

PH 6.5-8.5 Fluoride ≤1.0 Lead ≤0.05 

Ammonia 

nitrogen 
≤0.2 NO3- ≤20 Cadmium ≤0.01 

Permanganate 

index 
≤3.0 NO2- ≤0.02 Arsenic ≤0.05 

Total 

hardness 
≤450 Manganese ≤0.1 Mercury ≤0.001 

Chloride ≤250 Zinc ≤1.0 Petroleum ≤0.05 

Cyanide ≤0.05 Copper ≤1.0 Benzene * ≤0.01 

Volatile 

phenol 
≤0.002 Selenium ≤0.01 Methylbenzene* ≤0.7 

Total 

coliform 

groups  

≤3.0�/L Sulfide* ≤0.02   

1.8.2 Emission standards 

(1) The waste water from secondary treatment of sewage treatment plant in Dongcheng 

District is discharged in accordance with Standard B of Level�prescribed in Discharge 

Standard of Pollutants for Municipal Waste Water Treatment Plant (GB18918-2002). (The 

standards are specified in Table 1.8-5) 

Table 1.8-5 Discharge Standard of Pollutants for Municipal Waste Water Treatment Plant 

(GB18918-2002)  Standards of Level�  (mg/L) 
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Sequential 
number 

Pollutants 
Standard A of Level 

� 
Standard B of Level 

� 

1 pH 6�9 6�9 

2 BOD5 10 20 

3 COD 50 60 

4 SS 10 20 

5 Ammonia nitrogen 5�8� 8�15� 

6 Total nitrogen 15 20 

7 Total phosphorus 0.5 1.0 

Note�The numbers outside brackets are the control indicators when water temperature is 

above 12� while those in brackets are the control indicators when water temperature is below 

or equal to12�. 

 (2) Level�Standards of Emission Standard of Odor Pollutants (GB14554-93) are 

specified in Table 1.8-7.  

Table 1.8-7  Emission standards of odor pollutants  

Standard 
type 

Odor gas 

concentration（dimensionless） 
Nitrogen（mg/Nm3） 

Hydrogen 

sulfide（mg/Nm3） 

2 20 1.5 0.06 

 (3) Class�Standards of Noise Emission Standard of Factory Boundaries of Industry and 

Enterprise are specified in Table1.8-8   

Table 1.8-8 Noise standards of factory boundaries in industry and enterprise dB�A� 

Type Daytime Nighttime 

2 65 55 

 (4) The construction operation follows the standards in Noise Limits of the Boundaries 

of Construction Site (see in Table1.8-9) 

Table 1.8-9   The limits for noise assessment of the boundaries of construction site  

Noise limits   Leq�dB�A� Construction 
phase  

Primary noise sources 
Daytime Nighttime 

Earth-rock 
excavation 

Bulldozer, excavator, loader, 
etc. 

75 55 

Piling work 
Pile drivers of different types, 

etc. 
85 Forbidden to work 

Structuring 
Concrete mixer, vibrator, 

electric saw, etc. 
70 55 

Decoration Crane, lifter, etc. 65 55 

1.9 Work focus 

Based on the engineering properties and characteristics and the features of impacting 

environment of the proposed project and its constituent projects, it is confirmed that the 
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assessment work of road construction should focus on the impacts on social environment, 

acoustical environment and ecological environment.  

In accordance with the actual situation of construction, environmental factors, the 

attributes of natural environment and social environment and fragile factors in environment, 

urban development planning of Qingyang etc., the focus of the assessment of sewage plant 

construction is defined as follows: 

(1) analyzing the advanced nature, feasibility and reliability of the techniques for treating 

waste water; 

(2) analizing the rationality of choosing the site of sewage plant;   

(3) the impacts of the odor emission from sewage plant on its surroundings  

(4) the impacts on the water quality of Malianhe River in operating sewage treatment 

peoject; 

 (5) analyzing the final solution of disposing sludge and its feasibility. 

1.10 Environmental protection goals and sensitive spots 

By taking into account the proposal of the project and the sheme for scientific research 

and unfolding fieldwork, the proposed project is identified to achieve the following goals of 

environmental protection: 

1.10.1 The goals of atmospheric and acoustical environment protection 

Through a detailed investigation of the regions along proposed reconstructed traffic lines 

in the assessed area, it is found that there are 13 representative residential spots, 6 schools and 

3 sanatoria. The specific goals involved can be seen in Table 1.10-1. 

1.10.2 The goals of surface water environment protection 

The surface water protection of the proposed project targets at protecting Malianhe River 

in the assessed area, making its water quality live up to Class�Standard of Surface Water 

Environment Quality Standard (GB3838-2002) required in Gansu’s functions types of surface 

water environment protection and satisfy the requirements of water environment function 

zone.  

1.10.3 The goals of underground water environment protection 

The main goal is to ptrotect the underground water quality in the region of the proposed 

project, especially to make sure that the underground water quality of Xifeng District where 

the waste water from sewage treatment plant flows downward is not affected and the water 

quality lives up to Class�Standard in Underground Water Quality Standard (GB/T 14848-

93) and satisfies the requirements of function zone.  
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1.10.4 The goals of social environment protection 

The primary goal of social environment protection involved is to protect the sensitive 

spots affected along traffic lines like villages, schools and hospitals. The goals of social 

environment protection can be seen in Table1.10-1 and their geographic distributions are 

illustrated in Figure 1.10-1.      

1.10.5 The goals of ecological environment protection 

The main goal of ecological environment protection involved is the vegetation within 

construction area and that surrouding the site for fetching earth. (See Figure1.10-2)      
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Table1.10-5  The goals of social environment protection within construction area of the 

proposed project 

Sequential 
number  

Objects 
protected 

Main contents of protection 

1 
Villages along 

traffic lines 

Reducing the inconvenience construction work brings 
about to people’s life; mitigating the impacts of noise, 
smoke and dusts, etc.  incurred by consrucrion on dwelling 
environment; reducing the obstructions to traffic lines 
caused by road construction; preventing the impacts of 
noise made in operation period  

2 
Sensitive spots 
like schools and 

hospitals 

Preventing varied impacts in constructin; mitigating the 
impacts of noise and tail gases on sensitive spots in 
operation period 

3 

Households of 
land 

expropriation and 
resettlement 

Guaranteeing the life quality of households of land 
expropriation and resettlement and the implementation of  
resettlement work; considering the willingness of resettled 
citizens; taking into account the relocation of the Catholic 
church 

4 City planning making the proposed project correspond with city planning  

5 
Cultural relics 

along traffic lines 
The affected scenic spots of culture and cultural relics and 
scenery resorts along traffic lines 

 

1.11 Assessment methodoloy 

According to relevant national laws and regulations of environmental protection and 

technical guidelines for environmental impact assessment, the environmental impact 

assessment statements take into account the complexity of the proposed project and adopt the 

assessment principle “comprehensive evaluation”. Based on data collection and fieldwork 

with the involved current environment quality, key areas for protection, the protection goals 

in sensitive spots investigated, the assessment focuses on the important areas in need of 

protection and sensitive spots and makes a detailed analysis of environment protection 

goals.Besides, in evaluating, the assessment uses the data latest collected that show the 

impacts of the proposed project on the involved acoustical environment, surface water 

environment, underground water environment, ambient air with a combination of qualitative 

analysis and quantitative analysis. Ambient air assessment makes analyses by combining 

pattern evaluation and analogy; acoustical environment assessment makes analyses using 

pattern evaluation; the analyses and predictions of social environment impacts are conducted 

by collecting data, investigating and analyzing; ecological environment assessment is 

executed by investigating, analyzing and evaluating comprehensively with qualitative analysis 

dominating. The specific approaches can be seen in Table 1.10-1.  
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Table 1.10-1   The list of assessment methodology 

Assessment items 
Current situation 

evaluation 
Impact prediction 

Social environment Data collection and fieldwork 

Ecological environment 
Current situation 

investigation and data 
collection 

A combination of analogy 
analysis and prediction 

calculation 

Acoustical environment Current situation monitoring 
A combination of pattern 
evaluation and analogy 

analysis  

Surface water environment Current situation monitoring 
A combination of pattern 
evaluation and analogy 

analysis 

Underground water 
environment 

Current situation monitoring 
Analogy analysis and 

calculation 

Ambient air quality  Current situation monitoring 
A combination of analogy 

analysis and pattern 
prediction  

Quantity control 
Current situation 

investigation and data 
collection 

Analysis calculation 

1.12 Assessment process 

The environmental impact assessment procedures of proposed project are illustrated in 

Figure 1.12-1. 
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Accepting the commission of project 
assessment

Defining the type of environmental impact assessment statements 
according to Classification Management Catalogue of Environmment 

Protection in Construction Project

1. Researching into national and local laws and regulations plus 
documents of standards;
2. Researching into the documents of technology related to the 
proposed project and other relevant documents; 
3. Collecting data, unfolding fieldwork and making initial 

engineering analyses;

1. Identifying environmental impact factors and selecting 
assessment factors;
2. Defining assessment focus;

Research 
report on the 

feasibility of 
the proposed 

project

Investigating 
environmenta

l factors

1. Rating the constituents of environmental impact assessment; 
2. Making the outline of environmental impact assessment and 

the program for implementation;

Investigating 

the current 
situation of 

environment

Engineering 

analysis of 
the proposed 

project

Environmental impact prediction

Environmental impact assessment of 
project construction

1. Giving the assessment conclusion of the feasibility of project construction;
2. Proposing measures and suggestions to protect environment ;
3. Composing environmental impact assessment statements .

Environmental impact assessment 
in construction period

Environmental impact assessment 
in operation period

Prediction calculation of 
assessment factors

Measures to protect environment

Public participation

 

 
Figure 1.12-1  Environmental impact assessment process of the proposed project 
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2. A survey of the proposed project and relevant analyses 

2.1 Project location 

The proposed project is mainly located in Xifeng District of Qingyang and the villages 

and towns administered by it. Its geographic location is specified in Figure 1.1-1.  

2.2 Project constituents 

The project of Gansu Qingyang Infrastructure Consturction project supported by World 

Bank loan comprises 4 parts, whose constituents are specified in Table 2.2-1 and horizontal 

distribution is illustrated in Figure 1.10-1. 

According to Table 2.2-1, the proposed project contains road construction, pipe network 

construction and sewage plant construction. Consequently, the environmental impact 

statements analyze these constituent projects in accordance with their type and the 

environmental impacts in their construction and operation. Moreover, they propose pertinent 

measures to protect environment.    
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Table 2.2-1   The constituent list of Gansu Qingyang Infrastructure Consturction project supported by World Bank loan  

 

Construction contents 
Loan by 

World Bank Project 
name 

Contract 
number 

Road construction Water supply and draining system 

Total 
investment 

(million 
RMB) 

(million US$) 

GJCP1 
The southward stretch of West Ring Road (from Nanwuhuan to Dongbei Road): L2568m, W60m, integrated pipe and ditch 
2568m (2.5×2.5m×2) and 796m(1.2×1.0m), complete measures to administrate traffic and facilities for lighting, afforestation, 
etc.  

Water supply pipeline 3755m (de110�355mm), storm sewer 5445m 
(DN300�600 mm), sewage pipeline 2763m�DN 300mm� 

GJCP2 
The westward stretch of East Ring  Road (from Anding Road to the northern end of Huoxianggou Bridge):L724m�W60m, 
integrated pipe and ditch 720m (1.8×2.0m) and 220m (1.2×1.0m), complete measures to administrate traffic and facilities for 
lighting, afforestation, etc., including Huoxianggou Bridge (L206m, W20m×2) 

Water supply pipeline 1031m (de110�160mm), storm sewer1574m 
(DN300�600 mm), sewage pipeline 1566m (DN 300mm) 

The northward stretch of East Ring  Road (from the northern end of Huoxianggou Bridge to Guxiang Road): L1212m�W60m, 
integrated pipe and ditch 1250m(1.8×2.0m) and 400m(1.2×1.0m), complete measures to administrate traffic and facilities for 
lighting, afforestation, etc.  

Water supply pipeline 1745m(de110mm),storm sewer 3314m (DN300�1600 
mm), sewage pipeline 1400m (DN 300mm) 

GJCP3 

The eastward stretch of Guxiang Road (from Jiulong Road to East Ring  Road): L535m, W40m, integrated pipe and ditch 530m 
(1.8×2.0m) and 248m(1.2×1.0m), complete measures to administrate traffic and facilities for lighting, afforestation, etc. 

Water supply pipeline 700m(de110mm), storm sewer 801m (DN 
300�500mm), sewage pipeline 610m (DN 300mm) 

The linkage section to Line 202 of West Ring Road (from Dongbei Road to Line 202): L1007m, W37.5m, integrated pipe and 
ditch 1232m(2.5×2.5m×2) and 382m(1.2×1.0m), complete measures to administrate traffic and facilities for lighting, 
afforestation, etc. 

Water supply pipeline 1463m (de110�355mm), storm sewer 2626m 
(DN300�1000 mm), sewage pipeline 1228m (DN 300�400mm) 

The 
corridor 

project of 
boundary 
crossing  

GJCP4 

The new section of Anding West Road (from West Ring Road to Houguanzhai Health Center): L700m, W24m, coordinating road 
hardening, traffic administration, lighting, afforestation, etc. 

Water supply pipeline 650m (de110�160mm), storm sewer 710m (DN 
300~600mm), sewage pipeline 912m(DN225~300 mm) 

554.1942 40 

Reconstructing Anding East Road (from Qingyang No. 3 Middle School Crossing to East Ring  Road): L577m, W24m, 
coordinating road hardening, lighting, afforestation, etc. 

 

Reconstructing Anding West Road (from the crossing of Anding West Road Changqing Road to West Ring Road): L511m, 
W24m, coordinating road hardening, lighting, afforestation, etc. 

 

Reconstructing South and North Street(from North Ring  Road to Lanzhou Road): L3515m, W35m/33m, including the attached 
facilities for road surface covering, stone paving of the curbs, sidewalk paving, marking, signal control, lighting, etc.  

 

ZJCP2 

Reconstructing Anding Road (from East Ring  Road to West Ring Road): L2750m, W24m /51m, including the attached facilities 
for marking, signal control, lighting, etc.  

 

The 
corridor 

project of 
integrated 

transportat-
ion 

ZJCP3 
Rebuilding the streets and alleys where people need drive slowly: including Nanyuan Road (L1610m, W13m /10m), Tianhe 
Alley (L1580m, W6m~16m)and Xifeng Alley(L1190m, W 6m) 

 

7145.28 745 

LCCP2 
Reconstructing the middle segment of West Ring Road (from the west end of Guxiang Road to the west end of Anding West 
Road): L2124m, W60m, integrated pipe and ditch 2100m (2.0×2.0m×2) and 651m (1.2×1.0m), complete facilities for lighting, 
afforestation, road marking, the channelization of intersections, etc.  

Water supply pipeline 3073m (de110�225mm), storm sewer 3452m (DN 
300~600mm), sewage pipeline 4680m (DN 300mm) 

LCCP3 
Reconstructing the middle segment of West Ring Road (from the west end of Anding West Road to the west end of Lanzhou 
Road): L1490m, W60m, integrated pipe and ditch 1500m (2.5×2.5m×2) and 465m (1.2×1.0m), complete facilities for lighting, 
afforestation, road marking, the channelization of intersections, etc.  

Water supply pipeline 2150m (de110�225mm), storm sewer 3445m (DN 
300~1000mm), sewage pipeline 4614m (DN 300~400mm) 

The 
reconstruct-
ing project 
of the roads 

in old 
district and 
the rain and 

sewage 
draining 

pipe 
network  

LCCP4  
Reconstructing draining pipe network in old town: reconstructing the  
draining pipe networks of 20 roads, total length 22914m (DN 300�2400mm) 

27276.26 2560 

WSCP1  

The civil work of sewage treatment plant in eastern district and sludge disposal: 
WWTP civil work of eastern district, disposal capacity 30,000m3/d 
(60,000m3/d in long term); the civil work of sludge disposal center, disposal 
center 40t/d (80t/d in long term) 

The project 
of 

constructin-
g the 

sewage 
treatment 
plant and 

its attached 
pipe 

network in 
eastern 

district of 
Qingyang  

WSCP2  

The civil work of complete sewage pipeline and pumping station halfway: 
sewage pressure pipeline 7,300m (DN700mm); pipeline for sewage collection 
21,534m(DN300�1800mm); the civil work of pumping station halfway 
23,000m3/d 

26692.8 2425 
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2.3 The surveys of constituent projects 

2.3.1 The survey of road construction  

2.3.1.1 Construction content and scale 

The content and the scale of road construction are specified in Table 2.3-1 and its plane 

layout can be seen in Figure 1.10-1. 

Table 2.3-1   The content list of road construction 

Constituents Section name Construction contents 

The southward 
stretch of West 

Ring Road 

(from Nanwuhuan to Dongbei Road): L2568m, W60m, integrated pipe and ditch 
2568m (2.5×2.5m×2) and 796m(1.2×1.0m), complete measures to administrate traffic 
and facilities for lighting, afforestation, etc.  

(from Anding Road to the northern end of Huoxianggou Bridge):L724m, W60m, 
integrated pipe and ditch 720m (1.8×2.0m) and 220m (1.2×1.0m), complete measures 
to administrate traffic and facilities for lighting, afforestation, etc., including 
Huoxianggou Bridge (L206m, W20m×2) 

The northward 
stretch of East 

Ring  Road (from the northern end of Huoxianggou Bridge to Guxiang Road): L1212m, W60m, 
integrated pipe and ditch 1250m (1.8×2.0m) and 400m (1.2×1.0m), complete measures 
to administrate traffic and facilities for lighting, afforestation, etc. 

The eastward 
stretch of 

Guxiang Road  

(from Jiulong Road to East Ring  Road): L535m, W40m, integrated pipe and ditch 
530m (1.8×2.0m) and 248m (1.2×1.0m), complete measures to administrate traffic and 
facilities for lighting, afforestation, etc. 

The linkage 
section to Line 

202 of West Ring 
Road 

(from Dongbei Road to Line 202): L1007m, W37.5m, integrated pipe and ditch 
1232m(2.5×2.5m×2) and 382m(1.2×1.0m), complete measures to administrate traffic 
and facilities for lighting, afforestation, etc.  

The corridor 
project of 
boundary 
crossing 

The new section 
of Anding West 

Road 

(from West Ring Road to Houguanzhai Health Center): L700m, W24m, coordinating 
road hardening, traffic administration, lighting, afforestation, etc.  

Anding East 
Road 

Reconstructing the section from Qingyang No. 3 Middle School Crossing to East Ring  
Road: L577m, W24m, coordinating road hardening, lighting, afforestation, etc.  

Anding West 
Road 

Reconstructing the section from the crossing of Anding West Road Changqing Road 
to West Ring Road : L511m, W24m, coordinating road hardening, lighting, 
afforestation, etc.  

Anding Road 
Reconstructing the section from East Ring  Road to West Ring Road: L2750m, W24m 
/51m, including the attached facilities for marking, signal control, lighting, etc.  

South and North 
Street 

Reconstructing the section from North Ring  Road to Lanzhou Road): L3515m, 
W35m/33m, including the attached facilities for road surface covering, stone paving of 
the curbs, sidewalk paving, marking, signal control, lighting, etc.  

The corridor 
project of 
integrated 

transportation 

Nanyuan Road, 
Tianhe Alley and 

Xifeng Alley  

Reconctructing the streets and alleys where vehicles should slow down: including mat 
coat, polishing, improving road safety and health facilities (public toilets and 
dustbins), paving the pipe network of the areas along traffic lines, etc.   

Reconstructing the section from the west end of Guxiang Road to the west end of 
Anding West Road): L2124m, W60m, integrated pipe and ditch 2100m (2.0×2.0m×2) 
and 651m (1.2×1.0m), complete facilities for lighting, afforestation, road marking, the 
channelization of intersections, etc.  

The 
reconstructing 
project of the 
roads in old 

district and the 
rain and 
sewage 

draining pipe 
network 

The middle 
segment of West 

Ring Road 
Reconstructing the section from the west end of Anding West Road to the west end of 
Lanzhou Road): L1490m, W60m, integrated pipe and ditch 1500m (2.5×2.5m×2) and 
465m (1.2×1.0m), complete facilities for lighting, afforestation, road marking, the 
channelization of intersections, etc.  
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2.3.1.2 Standards of road design 

Standards of road construction design for the proposed project are specified in Table 

2.3-2.  

Table 2.3-2  Main technological standards of the proposed road construction 

 

Road name 
item 

Integrated 
traffic 

corridor 
  Traffic corridor of boundary crossing 

Roads in the 
old district 

 

      All 
sectio
ns 

Other 
sections 

Linkage segment 
to Line 202 of 

West Ring Road 

All 
sections 

Speed(km/h) 40 50 40 50 

Minimum radius of circular 
curve without 

superelevation(m) 

300 400 300 400 

Recommended radius of 
circular curve with 
superelevation(m) 

150 200 150 200 

Minimum radius of circular 
curve with 

superelevation(m) 

70 100 70 100 

Minimum radius of circular 
curve without easement 

curve(m) 

500 700 500 700 

Minimum length of 
horizontal curve (m) 

70 85 70 85 

Minimum length of 
easement curve (m) 

35 45 35 45 

Longitudinal gradient (%) ≤6 ≤5.5 ≤6 ≤5.5 

Superelevation cross slope 
(%) 

≤2 ≤4 ≤2 ≤4 

Stopping sight distance(m) 40 60 40 60 

Ultimate minimum length of 
crest vertical curve (m) 

400 900 400 900 

General minimum length of 
crest vertical curve (m) 

600 1350 600 1350 

Ultimate minimum length of 
concave vertical curve (m) 

450 700 450 700 

General minimum length of 
concave vertical curve (m) 

700 1050 700 1050 

Minimum length of vertical 
curve (m) 

35 40 35      40 

Minimum length of 
longitudinal slope (m) 

110 140 110 140 

 
 
2.3.1.3 The plane design of roads  
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The proposed roads are constructed according to level �technological standards of urban 

artery road and their routes are designed under the guidance of Standard of Urban Road 

Design(CJJ37-90) by national ministry of construction. The plane design of the proposed 

roads is specified in Table 2.3-3.  



  

Environmental Impact Statements on the Infrastructure Construction of Qingyang in Gansu Province Supported by World Bank Loan  

 6 

Table 2.3-3   The Layout of the proposed road construction 

Constituents 
Construction 

section 
Layout  

The south 
extension of 
West Ring 

Road 

The southward stretch of West Ring Road starts from 
Nanwu Road and extends southward to Dongbei Road 
(toatal length 2567.906m and without horizontal curves).  

The 
northward 
stretch of 
East Ring  

Road 

The southward stretch of West Ring Road starts from the 
crossing of East Ring  Road and Anding East Road and 
extends norththward to Dongbei Road intersecting with 
Hengsi Road, Henger Road, Jiefang East Road and 
Kangshou Road (total length 1938.722m and with two 
horizontal curves).  

The eastward 
stretch of 
Guxiang 

Road 

Guxiang Roads starts in the west from Jiulong Road and 
stretches westward to East Ring  Road (total length 
535.491m and without horizontal curves).  

The linkage 
section to 

Line 202 of 
West Ring 

Road 

The linkage section to Line 202 of West Ring Road starts 
from Dongbei Road and stretches southward to Line 202.  

The corridor 
project of 
boundary 
crossing 

The new 
section of 

Anding West 
Road 

Anding West Road starts in the west from the road of 
Houguanzhai Health Center and stretches westward 
West Ring Road (total length 700.046m and without 
horizontal curves).  

South and 
North Street 

It starts in the west from North Ring  Road and stretches 
to Lanzhou Road (total length 3.515km). 

Anding Road 
It starts in the west from East Ring  Road and stretches 
westward to West Ring Road (total length 2.75km). 

The corridor 
project of 
integrated 

transportation 
Nanyuan 

Road, Tianhe 
Alley and 

Xifeng Alley 

Nanyuan Road(from Nanda Street to Anding East Road), 
Xifeng Alley( from Xida Street via Jiefang Road to 
Fenghuang Road) and Tianhe Alley(from Jiulong Road 
to Changqing Road) 

The 
reconstructing 
project of the 
roads in old 
district and 
the rain and 

sewage 
draining pipe 

network 

The middle 
segment of 
West Ring 

Road 

The middle segment of West Ring Road starts in the north 
from Guxiang Road and strethes southward along 
planning line to Nanwu Road(toatal length3.614km and 
without horizontal curves).   

 

2.3.1.4 The profile design of roads 

The minimum longitudinal gradient of roads exceeds 0.3%, while their maximum 

longitudinal gradient is usually less than 2.5% in consideration of the requirements of 
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non-motor vehicles. The profile designs of all the proposed roads are listed in Table 

2.3-4. 
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Table 2.3-4 The list of road horizontal alignment design and profile design  

Constituents Road name Road grade 
Speed 
(km/h) 

Minimu
-m 

radius 
of 

horizont
-al  

curve 
(m) 

Minimu
-m 

length 
of 

horizont
-al 

curve 
(m) 

Maxim
-um 

longitu
-dinal 

gradien
-t 

Minimu-
m 

longitud
-inal 

gradient 

Minimum 
slope 

length (m) 

The southward 
stretch of West 
Ring Road and 

its linkage 
section to Line 

202 

Level� 
trunk road  

50 / / 1.103% 0.30% 250.153 

The northward 
stretch of East 

Ring  Road 

Level�tru
nk road 

50 950 305.925 0.589% 0.30% 280 

The eastward 
stretch of 

Guxiang Road 

Level�tru
nk road 

40 / / 2.13% 0.423% 160 

The corridor 
project of 
boundary 
crossing 

The new 
section of 

Anding West 
Road 

Level�tru
nk road 

40 / / 0.527% 0.3% 300 

The 
reconstruct-
ing project 
of the roads 

in old 
district and 
the rain and 

sewage 
draining 

pipe 
network 

The middle 
segment of 
West Ring 

Road 

Level�tru
nk road 

50 / / 0.615% 0.30% 169.404 

 

Due to the fact that blocks have formed along the sides of South and North Street, its 

profile design is unfolded along original road lines.  

2.3.1.5 The cross section design of roads 

The cross section designs of proposed roads are specified in Table 2.3-5.  

2.3.1.6 The subgrade designs of roads 

Generally speaking, before the filling work of subgrade, the weeds, tree roots, humus, 

waste from construction and household refuse must be removed. Cultivated soil can be used 

for afforestation.  

It is forbidden to use humus, household refuse or saline soil in filling subgrade and 

make filling soil mix with weeds and tree roots. Soil blocks with a radius of over 10 cm 

should be crushed. According to geological conditions of the proposed project, the soil from 

excavation can be used to fill except for garbage soil, backfilling soil and collapsible loess.       

For sections needing filling, the construction work of pipe network and other constructs 

below elevation of ground is supposed to be finished in advance. The soil should be well and 
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symmetrically backfilled and appropriately tamped around and above pipes according to 

relevant requirements.The pipes buried in shallow soil layers must be consolidated. 

Soils must be classified and used to fill different layers, not allowed to mix. Good soil 

should be used to fill the upper layer. When it is used to fill subgrade, for better water 

draining, soil with smaller water permeability should not cover soil with better water 

permeability and a cross slope of 2%�4% is supposed to be built.  

Subgrade filled by soil must be filled and compacted in layers according to design. The 

thickness of each layer should coordinate with the functions of compacting machines. 

Generally speaking, the thickness of each layer before compaction is no more than 30cm (its 

thickness after compaction reaches about 20cm), while in the case of adopting thin paving and 

light compaction, each layer is allowd the thickness of 15�20cm. The width of subgrade after 

filling and compacting work should not be less than that designed, for the sake of final slope 

cutting and the subgrade is not allowed to be too close to slope.     

Collapsible loess disposal: In accordance with geological conditions of the area involved, 

it is found that most soil in the lines of proposed road construction has self-weight 

collapsibility of Grade ���. For the upper roadbed, the design plans to excavate 50 am soil, 

fill and tamp 50 cm soil and compact it to 95% of the original thickness.     
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Table 2.3-5  The cross section design of proposed road construction  

Constituents 
Construction 

contents 
Road width�m� Cross section design 

The southward stretch 
of West Ring Road 

60 
4.0m�auxiliary road�+8.0m�area for pedestrians and non-motor vehicles�+15.5m�roadway�+5.0m�median 
strip�+15.5m�roadway�+8.0m�area for pedestrians and non-motor vehicles�+4.0m�auxiliary road�=60.0m�total 
width� 

The northward stretch 
of East Ring  Road 

60 
4.5m�sidewalk�+6.5m�auxiliary road�+4.0m�dividing strip�+12.0m�roadway�+6.0m�median 
strip�+12.0m�roadway�+4.0m�dividing strip�+6.5m�auxiliary road�+4.5m�sidewalk�=60.0m�total width� 

The eastward stretch 
of Guxiang Road 

40 
4.5m�sidewalk�+4.5m�bicycle lane�+3.0m�dividing strip�+16.0m�roadway�+3.0m�dividing 
strip�+4.5m�bicycle lane�+4.5m�sidewalk�=40.0m�total width� 

The linkage section to 
Line 202 of West 

Ring Road 
37.5 

0.75m�earth road shoulder�+15.5m�roadway�+5.0m�median strip�+15.5m�roadway�+0.75m�earth road 
shoulder�=37.5m�total width� 

The corridor project 
of boundary crossing 

The new section of 
Anding West Road 

24 Construction section of Anding Road: 6.0m�sidewalk��12.0m�roadway��6.0m�sidewalk�=24m 

South and North 
Street 

33/35 

North Street is equipped with two-way 4-to-6-lane roadway while South Street with two-way 6-lane roadway. The 
northern segment to Kangshou Road has a width of 33m, and is two-way 4-lane roadway (cross section configuration: 
three boards, which is the same with the current situation); the southern segment to Kangshou Road has a width of 
33~35m, and is two-way 6-lane roadway.  

24 
Anding West Road, the western segment of Anding East Road �from South Street to Donghu Alley�and eastern 
segment�from Jiulong Road to East Ring  Road�all have a width of 24m (cross section configuration: one board); 
they are two-way 2-lane road (permissive width for parking on one side: 3.0m; roadway width: 9.0m) Anding Road 

51 
The middle segment of Anding East Road�from Donghu Alley to Jiulong Road: width 51m, cross section 
configuration: two boards, two-way 6-lane road with 1 multifunction lane, the width of bicycle lane on one side 5.0m. 

Nanyuan Alley 13/10 
Due to different road widths, there are two cross section configurations: the western segment: width 13m, roadway 
width 9 m, sidewalk width on one side 2m; the eastern segment: width 10 m, roadway width 6 m, sidewalk width on 
one side 2m.  

Xifeng Alley 6 Width 6 m, roadway width 4 m, sidewalk width on one side 1 m 

The corridor project 
of integrated 
transportation 

Tianhe Alley 8/11/16 
Due to different road widths, there are three cross section configurations: the western segment: width 6~8m, roadway 
width 4~6m, sidewalk width on one side 1 m; the middle segment: width 11 m, roadway width 9 m, sidewalk width on 
one side 1 m; the eastern segment: width 16m, roadway width 6m, sidewalk width on one side 5 m . 

The reconstructing 
project of the roads in 

old district and the 
rain and sewage 

draining pipe network 

The middle segment 
of West Ring Road 

60 
3.5m�sidewalk�+7.0m�bicycle lane�+4.0m�dividing strip�+31.0m�roadway�+4.0m�dividing 
strip�+7.0m�bicycle lane�+3.5m�sidewalk�=60.0m�toatal width� 
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2.3.1.7 Pavement design 

The pavement structure of proposed roads is specified as follows:  

Roadway  

Upper layer: fine-grain asphalt concrete�AC-13F� 4cm 

Middle layer: medium-grain asphalt concrete�AC-

20C� 

6cm 

Underneath layer: asphalt macadam�ATB� 8cm 

Base course: cement stabilized sand gravel (4%) 18cm 

Subbase course: cement stabilized sand gravel (5%) 18cm 

Cushion layer: lime soil (12%) 20cm 

Total thickness: 74cm 

Bycle lane  

Upper layer: fine-grain asphalt concrete�AC-13F� 4cm 

Underneath layer: Coarse-grain asphalt 

concrete�AC-25C�  

6cm 

Base course: cement stabilized sand gravel (4%) 15cm 

Subbase course: cement stabilized sand gravel (5%) 15cm 

Cushion layer: lime soil (12%) 18cm 

Total thickness: 58cm 

Sidewalk  

Surface course: concrete pavement brick (C30) 6cm 

Bed: cement plaster (M10) 3cm 

Cushion layer: cement stabilized sand gravel (5%) 15cm 

Total thickness: 24cm 

2.3.1.8 Ancillary works 

�1�Obstacle-free facilities 

The design for obstacle-free facilities involved should satisfy the requirements of visual 

disabilities, physical disabilities, the old, children, etc. traveling by traffic facilities on 

sidewalks and bridges and at the entrances and exits of departments along road, crossings, 

crossing facilities for pedestrians and bus stations  

The design proposes that proceeding sidewalks for the blind should be paved for visual 

disabilities to enable them to walk guided by feet touch. Proceeding sidewalks for the blind 

with a width of 0.30�0.60m are paved continuously and obstacle-free sidewalks for the blind 

are usually paved 0.25�0.5m away from green belts and plant pits of street trees. At the 
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turning of sidewalks for the blind, sidewalks for the blind with indicators are devised. 

Sidewalks for the blind with indicators encircle existing obstacles or those things possibly 

causing visual disabilities dangers to navigate visual disabilities to detour. Besides, 

unexpected elevation differences and bumps are forbidden on sidewalks so that physical 

disabilities can advance with wheelchair. If there are indeed elevation differences or bumps, 

ramps whose gradient meets the requirement of 1:20 are used for transition. 

For the sidewalks at intersection, curb ramps are set at the curb stones of the 

corresponding zebra crossings. The gradient of curb ramp with single slope is 1:20 while that 

of curb ramp with three slopes 1:12. The lower end of ramp can not be over 20mm higher 

than the groud of roadway. The zebra crossing at intersection which connects two sides of 

road lowers its height after dividing line to provide convenience for the people on wheelchair. 

Sidewalks for the blind with indicators, which link with proceeding sidewalks for the blind, 

are designed at intersections. Moreover, there are acoustics devices at intersections to make 

visual disabilities to ascertain they can cross the intersection. 

Sidewalks for the blind with indicators and ramps for wheelchair are built at bus stations 

on sidewalks to offer convenience for visual disabilities and physical disabilities to wait for, 

get on and off bus. On sidewalks, sidewalks for the blind with indicators which are also set on 

one side of bus station connect with proceeding sidewalks for the blind and constructed at 

their turning. The gradient of wheelchair ramp is 1:20. 

�2�Bus stations 

1) Harbour-style bus stations are adopted in road reconstruction of old districtand the 

corridor project of integrated transportation.   

 

Figure 2.3-1   The layout of bus stations�harbour-style� 

2�The corridor project of boundary crossing 

The program of bus stations on West Ring Road: using bicycle lane as bus parking lane 

and setting bus stations on sidewalks. The program of East Ring  Road and North Ring  Road: 

adopting harbour-style bus stations.  



  

Environmental Impact Statements on the Infrastructure Construction of Qingyang in Gansu Province Supported by World Bank Loan  

 13 

 

  

West Ring Road East Ring  Road and North Ring  Road 
Figure 2.3-2   The layout plan of bus stations 

�3�Design for road afforestation 

In order to manifest the peculiarities of Qingyang city, the design for afforestation tries 

to achieve the effect that there are flowers in three seasons and the whole year is surrounded 

by green. Evergreen trees, megaphanerophyte, dungarunga, flowering shrubs and groud 

covers are mixed to plant according to the principle of ecological planting, which adds to 

sceneries and creates the diversity of vegetation.    

The trees are dominated by indigenous trees, such as lacebark pine, catalpa bungei, 

flowering plum, Chinese scholartree, magnolia, ligustrum vicaryi and sabina przewalskii. In 

addition, new good trees, which adapt to native climate and soil conditions, are introduced to 

realize the appropriate blending of indigenous trees and exotic ones. Favourable space for 

plants’ growth is maximized by taking into account their habits and environmental conditions. 

In this way, the luxuriance of plants contributes to demonstrating the prosperity of the city.   

�4�Electrical engineering 

The design for electrical engineering covers the designs for road lighting, electricity 

distribution system, enegy saving control and protection, lightning protection and ground 

protection, etc. Besides, it plans to reserve box-type substation capacities for landscape 

lighting, electricity for afforestation, traffic signal power, electricity for advertisement, etc.  

2.3.1.9 Designs for particular projects  

�1�Huoxianggou Bridge Design 

1�General layout 

Huoxianggou Bridge, whose span layout is 40+60+60+40m, belongs to continuous rigid 

frame bridge, and its length reaches 206.16m. On either abutment of bridge, there is a 

dilatation joint.   
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Figure 2.3-3   The general layout of the bridge 

2�The program of superstructure 

    The main bridge is structured with the pattern of 40+60+60+40m, framed by continuous 

box girders. Bridge deck width: 4.0(sidewalk)+15.5(motor and non-motor vehicles 

driveway)+0.5�crash barrier�+5.0�dividing strip�+0.5�crash barrier�+15.5�motor and 

non-motor vehicles driveway�+4.0�sidewalk�=45m. Main bridge adopts box girders of 

variable cross section, whose height is 2.2�5.0m. The two sides of main girder are equipped 

with cantilever beam of 2.5m (the thickness of cantilever end: 20cm, the thickness of 

cantilever root: 45cm). All the top slabs of box girders have the same thickness (35cm), and 

the thickness of bottom slabs is 35�80cm. The webs of girders (thickness: 50cm) are straight, 

and thickened to 70cm around supporting point. The thickness of diaphragm’s central fulcrum 

is 3.0m while the thickness of edge fulcrum 2.0m. The design of the bridge is divided into two 

parts.      

 

Figure 2.3-4   The cross-section layout of main bridge 

3�Substructure 

The foundation of the middle piers of main bridge uses separate pile caps and double 

thin-wall piers. In the transverse direction of brigde, there are two pile caps, which foundation 

has 6 cast-in-situ bored piles (inner diameter: 1800mm).  
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Figure 2.3-5   The foundation structure of the middle piers of main bridge 

 

2.3.1.10 Water supply and draining system 

The design scope involved in the programme coincides with that involved in road 

construction. The design includes the planning for pipe networks of water supply, sewage and 

rainwater. 

�1�The construction of water supply pipeline 

The layout of water supply pipieline coordinating with road construction is specified in 

Table 2.3-6.  
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Table 2.3-6   The layout of water supply pipeline 

Constituents 
Construction 

contents 
Pipe 

diameter�mm� 
Pipeline layout 

The southward 
stretch of West 

Ring Road 
de110�355mm 

Water supply pipeline (3755m); single pipe laid in 
integrated trench; integrated pipe trenches distributed 
under road center lines  

The northward 
stretch of East 

Ring  Road 
de110�355mm 

Water supply pipeline (2776m); single pipe laid in 
integrated trench; integrated pipe trenches distributed 
underneath road center lines 

The eastward 
stretch of Guxiang 

Road 
de110�355mm 

Water supply pipeline (700m); single pipe laid in 
integrated trench; integrated pipe trenches distributed 
under road center lines 

The linkage 
section to Line 

202 of West Ring 
Road 

de110�355mm 
Water supply pipeline (1463m); single pipe laid 
underneath sidewalks 

The corridor project 
of boundary crossing 

The new section 
of Anding West 

Road 
de110�160mm 

Water supply pipeline (650m); single pipe laid underneath 
sidewalks 

South and North 
Street 

/ / 

Anding Road / / 
The corridor project 

of integrated 
transportation 

Nanyuan Road, 
Tianhe Alley and 

Xifeng Alley  
/ / 

The reconstructing 
project of the roads 

in old district and the 
rain and sewage 

draining pipe 
network 

The middle 
segment of West 

Ring Road 
de110�225mm 

Water supply pipeline (5223m); single pipe laid in 
integrated trench; integrated pipe trenches distributed 
underneath road center lines 

�2�The construction of storm sewer 

The layout of storm sewer coordinating with road construction is specified in Table 2.3-

7.  
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Table 2.3-7  The layout of storm sewer 

Constituents 
Construction 

contents 
Pipe 

diameter�mm� 
Pipeline layout 

The southward 
stretch of West 

Ring Road 
d400�d1000 

Storm sewer 5445m; starting in the north from Nanwu 
Road and stretching southward to Guihua Road; double 
pipes laid underneath bicycle lane; collecting the rainwater 
from the road and some blocks and discharging it at 
Guihua Road into current gulch  

The northward 
stretch of East 

Ring  Road 
d400�d1600 

Storm sewer 4888m; starting in the north from North Ring  
Road and stretching southward to  existing East Ring  
Road; double pipes laid underneath bicycle lane; 
collecting the rainwater from the road and some blocks 
and discharging it into the existing rain outlet on Hengsi 
Road and the existing storm sewer on East Ring  Road  

The eastward 
stretch of Guxiang 

Road 
d400�d500 

Storm sewer 801m; starting in the west from Jiulong Road 
and stretching southward to East Ring  Road; single pipe 
laid underneath bicycle lane; collecting the rainwater from 
the road and some blocks and connecting with the storm 
sewer on the northward stretch of East Ring  Road   

The linkage 
section to Line 

202 of West Ring 
Road 

d400�d1000 

Storm sewer 2626 m; starting in the north from Dongbei 
Road and stretching southward to Line 202; laid 
underneath bicycle lane; collecting the rainwater from the 
road  

The corridor project 
of boundary crossing 

The new section 
of Anding West 

Road 
d500�d600 

Storm sewer 710 m; starting in the west from 
Houguanzhai Health Center and stretching eastward to the 
middle segment of West Ring Road; single pipe laid 
underneath bicycle lane; collecting the rainwater from the 
road and some blocks and discharging it westward into 
current outlet 

South and North 
Street 

/ / 

Anding Road / / 
The corridor project 

of integrated 
transportation 

Nanyuan Road, 
Tianhe Alley and 

Xifeng Alley  
/ / 

The reconstructing 
project of the roads 

in old district and the 
rain and sewage 

draining pipe 
network 

The middle 
segment of West 

Ring Road 
d400�d1000 

Storm sewer 6907 m; starting in the north from Guxiang 
Road and stretching southward to Zhenning Road; double 
pipes laid underneath bicycle lane; collecting the rainwater 
from the road and some blocks and discharging it into the 
existing drainage pipelines on Guxiang Road, Fenghuang 
Road, Anding Road, Yucai Road, Zhenning Road, etc. 

�3�The construction of sewage pipeline 

The layout of sewage pipeline coordinating with road construction is specified in Table 

2.3-8.  

Table 2.3-8  The layout of sewage pipeline 

Constituents  
Construction 

contents 
Pipe 

diameter�mm� 
Pipeline layout 

The corridor project 
of boundary crossing 

 

The southward 
stretch of West 

Ring Road 
d300�d400 

Sewage pipeline 2763m; starting in the north from 
Nanwu Road and stretching southward to Guihua Road; 
due to freeway’s occupying road west, single pipe is laid 
underneath the east of bicycle lane; collecting the sewage 
from some blocks along the road and discharging it into  
the sewage treatment plant in (the southwest of )Dongzhi 
industrial park  
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The northward 
stretch of East 

Ring  Road 
d300�d1000 

Sewage pipeline 4888m; starting in the north from North 
Ring  Road and stretching southward to  existing East 
Ring  Road; double pipes laid underneath bicycle lane; 
collecting the sewage from some blocks along the road; 
connecting with the main sewage intercepting pipe to be 
laid on Hengsi Road and the existing sewage pipeline on 
the southern section of East Ring  Road; the sewage 
pipeline to the east of the road is the new part of the 
project while that(segment K0+000�K1+320) to the west 
of the road  uses sewage pipe in northern district and 
collects the waste water from the blocks to the west of the 
road; the sewage pipe in northern district  to the west of 
the road is not included in the project;sewage pipeline 
segement K1+320�K1+936 is included and newly built 

The eastward 
stretch of Guxiang 

Road 
d400�d1000 

Sewage pipeline 601m; starting in the west from Jiulong 
Road and stretching southward to East Ring  Road; 
double pipes laid underneath bicycle lane and connected 
with the  sewerage pipeline on the northward stretch of 
East Ring  Road; the sewage pipeline to the north of the 
road is the new part of the project while that to the south 
of the road uses sewage pipe in northern district and 
collects the waste water from the blocks to the south of 
the road; the sewage pipe in northern district to south of 
the road is not included in the project  

The linkage 
section to Line 

202 of West Ring 
Road 

d300�d400 

Sewage pipeline 1228 m; starting in the north from 
Dongbei Road and stretching southward to Line 202; 
sewage pipeline laid underneath bicycle lane; collecting 
the sewage from the road 

d300 

Sewage pipeline 912 m; starting in the west from 
Houguanzhai Health Center and stretching eastward to 
the middle segment of West Ring Road; single pipe laid 
underneath sidewalks; collecting the waste water from 
some blocks along the road and stretching westward; the 
area is low-lying so that waste water can not flow to the 
existing pipeline or the one to be built, so the project 
plans to build a pumping station at the end of the road to 
elevate sewage and discharge it to the pipeline to be built 
in the middle segment of West Ring Road 

 

The new section 
of Anding West 

Road 

Pipe of pressure 
elevation (pipe 

diameter de225) 

Underground sewage elevation pumping station occupies 
about 40m2 ; the station is equipped with 3 sewage 
submersible pumps(model: 100QW(WQ)100-15-7.5) two 
of which are in operation while the third is standby 

South and North 
Street 

/ / 

Anding Road / / 
The corridor project 

of integrated 
transportation 

Nanyuan Road, 
Tianhe Alley and 

Xifeng Alley  
/ / 

The reconstructing 
project of the roads 

in old district and the 
rain and sewage 

draining pipe 
network 

The middle 
segment of West 

Ring Road 
d300�d400 

Sewage pipeline 9294 m; starting in the north from 
Guxiang Road and stretching southward to Zhenning 
Road; double pipes laid underneath bicycle lane; 
collecting the waste water from some blocks along the 
road and discharging it northward into the existing 
drainage pipelines on Guxiang Road and southward into 
the existing drainage pipelines on Zhenning Road 

 

2.3.1.11 The construction of integrated pipe trench 

The layout of integrated pipe trench coordinating with road construction is specified in 

Table 2.3-9.  
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Table 2.3-9   The layout of integrated pipe trench   

Constituents 
Construction 
contents 

Graphic design Cross-section design 

The southward 
stretch of West 

Ring Road 

The integrated pipe trench in the    
southward stretch of West Ring 
Road starts in the north from the 
crossing of Nanwu Road and 
stretches southward to the crossing 
of Guihua Road; its toal length is 
3800m; the whole line intersects 
with 3 roads (2 arterial roads and 1 
secondary main road) and with 19 
branch pipe trenches 

The integrated pipe trench in the    southward 
stretch of West Ring Road is planned to 
incorporate water supply 
pipes(DN300),heatpipes(DN1220×2), power 
and communication cables; the proposal only 
take the embedded framework into 
consideration and reserves space for laying the 
pipes of future recycled water  

The northward 
stretch of East 

Ring  Road 

The integrated pipe trench in the 
northward stretch of East Ring  
Road starts in the north from the 
crossing of North Ring  Road and 
stretches southward to the crossing 
of Anding East Road; its toal length 
is 1970m; the whole line intersects 
with 5 roads (2 arterial roads and 3 
secondary main roads) and with 9 
branch pipe trenches 

The integrated pipe trench in the northward 
stretch of East Ring  Road is planned to 
incorporate water supply pipes(DN200), power 
and communication cables; the proposal only 
take the embedded framework into 
consideration and reserves space for laying the 
pipes of future recycled water 

The eastward 
stretch of 

Guxiang Road 

The integrated pipe trench in the    
eastward stretch of North Ring  
Road starts in the west from the 
crossing of Jiulong Road and 
stretches eastward to the crossing of 
East Ring Road; its toal length is 
530 m; the whole line intersects with 
2 roads (both are arterial roads) and 
with 2 branch pipe trenches 

The integrated pipe trench in the eastward 
stretch of North Ring  Road is planned to 
incorporate water supply pipeline(DN200), 
power and communication cables; the proposal 
only take the embedded framework into 
consideration and reserves space for laying the 
pipes of future recycled water 

The linkage 
section to Line 

202 of West Ring 
Road 

/ / 

The corridor 
project of 
boundary 
crossing 

 

The new section 
of Anding West 

Road 
/ / 

South and North 
Street 

/ / 

Anding Road / / 

The corridor 
project of 
integrated 

transportation Nanyuan Road, 
Tianhe Alley and 

Xifeng Alley  
/ / 

The 
reconstructing 
project of the 
roads in old 

district and the 
rain and sewage 

draining pipe 
network 

The middle 
segment of West 

Ring Road 

The integrated pipe trench starts in 
the north from the crossing of North 
Ring  Road and stretches southward 
to the crossing of Zhenning Road; 
its toal length is 3614 m; the whole 
line intersects with  13 roads (7 
arterial roads and 6 secondary main 
roads) and with 18 branch pipe 
trenches 

The integrated pipe trench in the middle 
segment of West Ring Road: the section 
K0+000�K2+120 is planned to incorporate 
water supply pipes(DN200) and heat pipes 
(DN500×2); K2+120�K3+614 segment is 
planned to incorporate water supply 
pipes(DN300) and heat pipes (DN1220×2); they 
both incorporate power and communication 
cables; the proposal only take the embedded 
framework into consideration and reserves space 
for laying the pipes of future recycled water 

 

2.3.1.12 The prediction of traffic flow 

According to the data collected by observations and the survey of the traffic flow in 

2011, the traffic model of the proposed project is predicted by using traffic planning software 



  

Environmental Impact Statements on the Infrastructure Construction of Qingyang in Gansu Province Supported by World Bank Loan  

 20

TransCAD and then rectified based on the experience from traffic plannings of small and 

medium-sized cities in the west of China. The prediction results can be seen in Table 2.3-10. 

Table 2.3-10  Traffic flow prediction of Xifeng District 

Rush hour Daytime Nighttime 
Road 

name 
Year  

Small 

vehicle 

Midsize 

vehicle 

Large 

vehicle 

Small 

vehicle 

Midsize 

vehicle 

Large 

vehicle 

Small 

vehicle 

Midsize 

vehicle 

Large 

vehicle 

2016 884 663 663 707 530 530 177 133 133 

2025 770 728 728 776 582 582 194 146 146 
North 
Street 

2035 1092 819 819 874 655 655 218 164 164 

2016 1140 855 855 912 684 684 228 171 171 

2025 1230  923 923 984 738 738 246 185 185 
South 
Street 

2035 1288 966 966 1030 773 773 258 193 193 

2016 496 372 372 397 298 298 99 74 74 

2025 828 621 621 662 497 497 166 124 124 
Anding 
West 
Road 2035 1026 770 770 821 616 616 205 154 154 

2016 540 405 405 432 324 324 108 81 81 

2025 844 633 633 675 506 506 169 127 127 
Anding 

East Road 

2035 1052 789 789 842 631 631 210 158 158 

2016 492 369 369 394 295 295 98 74 74 

2025 820 615 615 656   492 492 164 123 123 

The 
eastern 
segment 

of 
Guxiang 

Road 
2035 896 672 672 717 538 538 179 134 134 

2016 624 468 468 499 374 374 125 94 94 

2025 946 710 710 757 568 568 189 142 142 
The 

northern 
segment 
of East 
Ring  
Road 

2035 1242 932 932 994 745 745 248 186 186 

2016 787 590 590 629 472 472 157 118 118 

2025 1180 885 885 944 708 708 236 177 177 

The 
southern 
segment 
of West 

Ring 
Road 

2035 1530 1147 1147 1224 918 918 306 229 229 

2016 861 646 646 689 516 516 172 129 129 The 
middle 

segment 
of West 

Ring 
Road 

2025 1290 968 968 1032 774 774 258 194 194 

 

2.3.2 A survey of the reconstruction of drainage pipe network in old district  

2.3.2.1 Reconstruction scope and contents 

The planned drainage pipe network in old district of Xifeng serves the following areas: 

the area starting in the north from Guxiang Road and stretching southward to Zhenning 

Road; the area starting in the west from West Ring Road and stretching eastward to East Ring  

Road.  
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The service areas of reconstructed pipe network in the old district are specified in Figure 

2.3-6.   

2.3.2.2 The program for reconstructing drainage pipeline 

The reconstruction of drainage pipe network in old district is planned to adopt the 

program to partly reconstruct the old pipeline (including brick culverts) by the interception of 

current combined drainage conduits.  

The reconstruction pattern is as follows: 

Both Hupxiangou on East Ring  Road and the outlet of East Lake are equipped with an 

overflow well which incercepts the rain and sewage coverging in old district. A main 

intercepting pipe is laid at the intersection of East Ring  Road and Hengsi Road, which 

stretches along East Ring  Road southward to Zhenning East Road and turns to the eastern 

side of Zhenning East Road. The pipe ends up in sewage treatment plant in the east of the city 

and drains the treated waste water intercepted in old district into current gulch. The diameter 

of pipes after reconstruction is d500�d2400, and the toal length of the pipeline to be 

reconstructed reaches 22.44km.  The program plans to reconstruct 6.9km of pipes connecting 

rainwater outlets, and 862 rainwater outlets. The whole reconstruction costs about 40.9387 

million RMB. 

The sheme for reconstructing pipe network is seen in Table 2.3-10.  

Table 2.3-10   The main pipelines involved in combined pipe network reconstruction  

Road name  
The pipe diameter after 

reconstruction(mm) 
The length after 

reconstruction(m) 

North Street d2000�d2200 1329 

South Street  d1000�d1200 1146 

West Street d1000�d1200 1459 

Anding West Road d800�d1200 1356 

Anding East Road d800 302 

Nanyuan North Road  d800 303 

Yongping Road d500�d1000 1362 

Hengsan Road d1000 384 

Hengsi Road d2200�d2400 1015 

Hengliu Road d1800 803 

Changqing Road�from Jiefang Road to 
Guxiang Road� 

d500�d1000 993 

Jiefang East Road d1000�d1200 1374 

Yucai Road d1000�d1400 512 

Guxiang Road  d1000�d1200 526 
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Zhenning Road d1200 512 

 

To sum up, in the short term, the reconstruction of rain and sewage pipe networks in old 

district is planned to use the original direct drainage of converging rainwater and sewage, and 

improve brick culverts and pipes which have small diameter and were built long time ago. In 

the long term, it is designed to gradually build the drainage system of separating rainwater 

and sewage according to the progress of reconstructing or constructing urban roads and 

infrastructures. The drainage system of separating rainwater and sewage is supposed to be laid 

in the district newly built, development zones and industrial parks. 

2.3.2.3 The pattern of drainage pipeline foundation 

In accordance with Standard of Construction in Collapsible Loess Area and Constructs 

of Pipeline Work of Outdoor Water Supply and Drainage Project in Collapsible Loess Area 

(the drawing collection of standard designs of national buildings, S531-1-5), the pipeline of 

reinforced concrete pipes is planned to possess a 180o construct foundation in the self-

weight collapsible section on a soil cushion of 300mm thick and a lime-soil cushion (lime: 

soil=3:7) with the same thickness.   

In the project, site soil and underground water do not corrode the rebars in concrete 

structure and reinforced concrete structure, so reinforced concrete pipes need no preservative 

treatment. 

2.3.2.4 Structures attached to pipes 

�1�Sewer inspection pits 

According to standards of outdoor drainage system, sewer inspection pits are set within a 

certain distance of pipeline and at the joint of sewage pipe. The distance between two pits and 

pit diameter are designed based on the norms in Table 2.3-11.  

Table 2.3-11   The maximum distance between two inspection pits  

The maximum distance between two 
inspection pits�m� Pipe diameter 

�mm� 
Sewage pipe  

The pipe for rain and 
sewage 

Pit diameter 
�mm� 

200�400 40 50 Ф700 

500�700 60 70 Ф1000 

800�1000 80 90 Ф1250 

1100�1500 100 120 Ф1500 

In project design, the design of inspection pit should be determined by local underground 

water level in case of underground water’s permeating sewage pipes. 

�2�Intercepting wells 
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Two intercepting wells are respectively built at the intersection of the northward stretch 

of East Ring  Road and Hengsi Road and at that of it and Anding East Road. They are 

reinforced concrete structures and have a comprehensive interception ratio n=3. 

The interception wells adopt groove type (specification: LxB=2.5x3.0x4.5m). Their 

arrangement is specified in The General Layout of Drainage Pipe Networks, and gates are 

installed to prevent backflow.  

2.3.3 A survey of the project of constructing the sewage treatment plant in 

the east of Qingyang and corresponding pipe networks  

2.3.3.1 The site of the construction 

The sites for sewage treatment plant: to the east of Longdong College in Xifeng of 

Qingyang and in the north of Wenquan country (Hot Spring country); 

The sites for corresponding pipe networks: in the old district, northern part and eastern 

part of Qingyang. 

The sites for the proposed construction are specified in Figure 2.3-6.   

2.3.3.2 Service areas 

This planned structure mainly serves the clean industry park in the north of the city, 

Pengyuan country, most parts of the old district, science and education area of the east of the 

city, etc. Its service area covers about 26.7km2 . 

The service areas of the proposed construction are specified in Figure 1.10-1 

2.3.3.3 Treatment objects 

The sewage treatment plant in Qingyang’s east mainly deal with urban sewage from 

service areas, which includes waste water from households and industry production in urban 

areas, industry waste water from spreading areas and household waste water from villages and 

towns (note: waste water from industry is allowed to discharge into sewer only under the 

condition of satisfying certain standards)  

2.3.3. 4 Construction scale 

The sewage treatment plant in Qingyang’s east and its corresponding pipe networks are 

planned to treat 20, 000m3 of water per day (note: main artery pipes and artery pipes and 

branch pipes are arranged to handle 60, 000m3 of water per day), which are expected to 

operate until 2015 in the short term while until 2025 in the long term.  

The construction contents cover sewage collecting pipeline outside plant, halfway 

sewage pumping station, sewage pipeline in pumping stations, sewage treatment plant, urban 

sludge disposal center, the drainage system for waste water, etc.  
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2.3.3.5 The general layout 

In accordance with the directions water flows in and out of the sewage plant, main 

water treatment structures are arranged along water flow path and discharge treated water into 

the ravines outside plants.    

The palnned sewage treatment plant takes up about 72 mu: the first-stage construction 

occupies 72 mu while the second-stage 22 mu. The site for the plant is far from residential 

areas and flat, whose elevation reaches 1537�1540 m.  

Taking into account the treatment process, the natural topography of site and the 

predominant wind direction of city, the plant layout is composed of the comperatively 

independent areas like sewage treatment zone, sludge treatment zone and plant front area.  

�1�The layout of the planned sewage treatment plant 

1) Sewage treatment zone is located in the northwest of the plant. Sewage flows from the 

south of the plant to the north, through in sequence coarse bar screen, the room for pumping 

and elevating sewage, fine bar screen, grit chamber of rotational flow, sedimentation tank and 

improved SBR biological reaction tank.     

2) Sludge treatment zone, located in the northeast of the palnt, includes the structures 

like mud storage pool, machine room for dehydrating sludge and sludge shack which are 

arranged in an intensive way and thus easy to manage.  

3) Plant front area, located in the south of the plant and close to the roads outside the 

plant, has good sanitary and traffic conditions. The administration zone in it is designed with 

inregrated constructs such as offices, testing labs, dining halls and bathrooms. Green belts are 

used to separate sewage treatment zone from sludge treatment zone. Plant front area is 

equipped with parking lot, fountain and lawn, and has beautiful scenery.    

4) The plant gate is built in the front. The roads in the plant are designed in the form of 

ring and satify the requirements of fire fighting. The main artery roads are 6.0 m wide and the 

green coverage in the plant taskes up no less than 30% of total area.   

5) Room for electric transformation and distribution is combined with room for the 

blower producing the biggest electrical load, and both of them are located near biological 

reaction tank. In this way, electric power circuit is shortened to the greatest degree.  

�2�Road layout 

Road design mainly takes into consideration rational planning and combination of all 

the structures involved, which provides convenience for transportation and operators’ watch. 

The main roads in the plant, 6 m wide, flat and straight, adopt concrete pavement. 
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2.3.3.6 Primary construction contents 

�1�The construction of sewage treatment plant 

The planned sewage treatment in the east of Xifeng applies the follwing treatment 

process: sewage intake→treatment in coarse bar screen and room for pumping and 

elevating→treatment in fine bar screen and grit chamber of rotational flow→treatment in 

sedimentation tank→treatment in improved SBR biological reaction tank→chlorine dioxide 

disinfection→ waste water discharge.     

Main structures: 1 control well for water intake; 1 coarse bar screen; 1 room for sewage 

pumping and elevating; 2 fine bar screens; 2 grit chambers of rotational flow; 1 primary 

settling tank; 1 SBR biological reaction tank; 1 chlorination room; 1 disinfecting tank; 1 mud 

storage pool.  

Auxiliary buildings: 1 complex office building; 1 room for the blower and 1 room for 

electric transportation and distribution; 1 maintenance workshop and 1 warehouse; 1 

reception office and 1 gate; 1 boiler house and 1 bathroom. Main production buildings of the 

plant are specified in Table 2.3-12. 

The layout of the planned sewage treatment in the east of the city is illustrated in Figure 

2.3-7. 
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Table 2.3-12  Main production buildings of the proposed sewage treatment 

plant�program for the near future� 

Sequent-
ial 

number  
Building name Specification Struct-ure  Number  Note 

1 
Control well for 

water intake 
5.0X5.0X7.0m 

Reinfo-rced 
concre-te 

1  

2 

Coarse bar screen and 
room for sewage 

pumping and 
elevating coarse bar 

screen 

436.9m2 
Reinfo-rced 

concre-te 
1 

Civil engineering is 
unfolded based on the 
volume of combined flow 
in the long term; 
equipments are installed 
based on the volume of 
combined flow in the near 
future.   

3 
Fine bar screen and 

grit chambers of 
rotational flow 

141.96m2 
Reinfo-rced 

concre-te 
2 

Usually operating 
alternatively but operating 
together on rainy days  

4 
CAST biological 

reaction tank  
104.6X51.4X6.8m 

Reinfo-rced 
concre-te 

1 
Building one in the near 
future and adding another 
one in the long term 

5 Chlorination room 252.5m2 Frame  1 

Civil engineering is 
unfolded based on the plan 
for the long term; 
equipments are installed 
based on the the plan for 
the near future.   

6 

Mud storage 

pool  

 

6.0X10.7X4.5m 
Reinfo-rced 

concre-te 
1 

Building one in the near 
future and adding another 
one in the long term 

7 
Machine room for 
dehydrating sludge 

945.1m2 Frame 1 

Civil engineering is 
unfolded based on the plan 
for the long term; 
equipments are installed 
based on the the plan for 
the near future.   

8 

Room for the blower 
and room for electric 

transportation and 
distribution 

767.1m2 Frame 1 

Civil engineering is 
unfolded based on the plan 
for the long term; 
equipments are installed 
based on the the plan for 
the near future.   

9 
Complex office 

building 
1200m2 Frame 1  

10 
Contact disinfecting 

tank 
20.0X12X4m2 

Reinfo-rced 
concre-te 

1 
Building one in the near 
future and adding another 
one in the long term 

11 
Reception office and 

gate 
37.50m2 Frame 1  

(2) Sludge treatment center 

� Site selection 

Sludge treatment zone is proposed to be located in the east of the planned sewage 

treatment plant in Qingyang’s east. 

The site, occupied by farmland now and with an elevation of 1440 m, is flat and far 

away from residential areas. According to Land Occupation Standard of Constructing the 

Project of Urban Household Garbage Disposal, Water Supply and Sewage Treatment and 
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the principle of economical use of land, the sludge treatment center is planned to take up 40 

mu ( with the land for the long term reserved). 

� Service areas 

The proposed sludge treatment center aims to handle the dehydrated sludge from urban 

sewage treatment plants which include the following ones: the existing sewage treatment 

plant of Qingyang and the proposed one in the east of the city. In the long term, it will dispose 

all the dehydrated sludge from urban household sewage plants of Qingyang.  

� Treatment scale  

The center disposes the dehydrated sludge (the highest moisture content: 80%) from 2 

sewage plants (the planned one and the existing one). In the short term, it is expected to treat 

70 t of sludge per day.  

� Treatment technique 

The sludge treatment of the proposed sewage treatment plant is designed to adopt the 

following technique: machine dehydration→desiccation with local rich sloar energy.    

� Pattern of sludge disposal  

The pattern of sludge’s final disposal is to desiccate it to the degree of satisfying the 

requirements for landfill and and bury it with urban garbage. In the long run, the sludge will 

be used as some resource according to the development of the city.  

� Main buildings 

Main buildings of planned sludge treatment center: 7 rooms for solar energy desiccation 

and 1 room for biological filtration and deodorization, etc.  

The main buildings of planned sludge treatment center are specified in Table 2.3-13, 

and its layout can be seen in Figure 2.3-13.  

Table 2.3-13  The main buildings of planned sludge treatment center 

Sequential 
number 

Building name  Specification  Structure 

Number 
planned 
for the 
near 

future 

Number 
planned 
for the 

long term 

1 

Room for 
solar energy 
desiccation  

100mX10.8mX3.0m 
Reinforced 

concrete+wire 
frame 

7 7 

2 

Room for 
biological 

filtration and 
deodorization 

20mX8mX4m Masonry 1 1 
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(3) The construction of pipe networks coordinating with the proposed sewage 

treatment plant 

�Urban sewage collecting pipeline 

The main artery pipes, artery pipes and branch pipes of sewage collecting are laid 

according to the plan for the long term. The total length of the main artery pipes and artery 

pipes to be laid reaches about 16.0km, and their pipe diameter is DN1000�DN1800. The 

pipes used in the pipeline include reinforced concrete II pipe and reinforced concrete F pipe 

(as top pipe). 

� Pumping station for sewage elevation 

The planned pumping station for sewage elevation is equipped with a pressure-controlled 

sewage pipeline of about 7.3km and adopts ductile iron pipes with a diameter of DN700. Its 

civil engineering is finished without interruption according to the plan for the long term while 

the equipments are installed according to the plan for the short term. The gravity and pressure 

pipes at the station are laid according to the plan for the long term. 

2.3.3.6 Quality analysis of the water collected and discharged by the proposed sewage 

treatment plant 

�1�Prediction of sewage volume 

First of all, the sewage volume in the area should be predicted and analyzed to determine 

a rational and scientific design scale. The urban sewage volume is predicted by forecasting 

urban water demand based on urban water consumption and referring to the universality of 

sewage collecting and pipe network. The prediction of urban water demand, which also 

entails many instabilities, is affected by the following factors: urban geographic conditions, 

living habits of residents, urban development planning, development level, existing industrial 

structures, industrial policy, etc. To determine project scale, the initial prediction of urban 

water demand in the near future is conducted with scientific methodology by referring to the 

experience at home and abroad and existing data collected.    

There are three common ways of predicting water volume: the prediction of integrated 

water consumption as indicator, the prediction of classified department water consumption as 

indicator and the prediction based on the current situation and planning of water supply. 

Taking into consideration many factors and the existing standards of general layout, the 

sewage volume prediction involved decides to forecast and reexamine sewage volume 

adopting the prediction of integrated water consumption as indicator and the prediction of 

classified department water consumption as indicator to enhance accuracy.  
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The predictions of sewage volume in drainage areas of Qingyang are specified in Table 

2.3-14.    

Table 2.3-14   Sewage volume predictions of urban drainage areas  

Sequential 
number 

Drainage area 
Sewage volume 

�in the short term� 
�m3/d� 

Sewage volume 
�in the long 

term� 
�m3/d� 

1 
Clean industry park in 

the north 
8,000 29,450 

2 
The east of the city�the 

old district� 
15,100 26,330 

3 The south of the city 9,900 19,310 

4 
Science and education 

area in the east 
2,500 6,750 

5 Total 35,500 81,840 

Note: the total sewage includes the sewage treated by the sewage treatment plant in 
southern district and that treated by the proposed sewage treatment plant in eastern 
district. The sewage from eastern district and some parts of old district are collected by 
existing sewage treatment plant in the south while the rest is treated by the proposed 
sewage treatment plant.    

From the above Table, it is found that at present, Xifeng District generates 35,500 m3 of 

sewage per day. The existing sewage treatment plant in the south of city, responsible for 

dealing with the sewage from southern district, has been expanded to treat 22,000 m3 of 

sewage per day. Thus, it is determined that the proposed sewage treatment plant in the east of 

city treats 13,500 m3 of sewage per day. However, on the one hand, according to local 

experience of engineering construction and construction planning, it is estimated that the 

proposed sewage treatment plant will at least be put into operation at the end of 2014 or 2015, 

which are the conservative deadline prescribed by the engineering design of sewage treatment 

plant in the east of city. On the other hand, with the increase of sewage from southern district, 

main intercepting pipes have to intercept more sewage which is treated by the sewage 

treatment plant in the east. At the same time, northern district and the old district produce 

more sewage than they do at present. As a result, the sewage treatment plant in the east of city 

is forced to face double tasks: operation and expansion, which exerts extremely bad influence 

on the treatment of urban sewage. .  

Consequently, the sewage treatment plant in the east of the city is planned to treat 20, 

000 m3 of sewage per day in the short term and 60, 000 m3 of sewage per day in the long term. 

 (2) Quality identification of sewage collected by the plant 
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Accurate quality identification of the sewage collected by sewage plant and the sewage 

after treatment and the quality reliability of the sewage after treatment exert great influence on 

the investment and operating cost in the project of sewage treatment plant. The sewage taken 

in by planned sewage treatment plant includes household sewage and industry waste water 

from service areas. It is only under the condition of satisfying the requirements in Quality 

Standard of Sewage before Being Discharged into Urban Sewer (GJ3082-1999) and 

Integrated Standard of Sewage Diacharge (CJ343-2010) that industry waste water is allowed 

to discharge into urban drainage pipelines and then sewage treatment plant 

It is determined that the service areas of the proposed sewage treatment nearly coincide 

with those of the original one by taking into account the following factors: the urban 

plannings of Qingyang, quality standard of urban household sewage, the existing monitoring 

data of sewage quality of the city and the quality data of sewage taken in by similar urban 

sewage treatment plants. As a result, the quality of sewage collected by the proposed sewage 

treatment plant is predicted by referring to the actual quality monitoring of existing sewage 

treatment plants. Besides, in order to guarantee that the quality of sewage after treatment 

meets stipulated standards, taking into consideration the frequency with which the peak value 

of all indicators appears, the design confirms the quality standards of sewage collected by the 

proprosed sewage treatment plant, which are specified in Table 2.3-15.  

Table 2.3-15  Main designed quality standards of urban sewage treatment 

plant 

Index CODcr(mg/l) BOD5(mg/l) SS(mg/l) 
NH3-

N(mg/l) 
TN(mg/l) TP(mg/l) T��� 

Collected 

sewage 

quality 

≤500 ≤220 ≤400 ≤45 ≤65 ≤5.6 
11—

25 

�3�Quality identification of sewage after treatment 

According to relevant regulations in Emission Standard of Pollutants from Sewage 

Treatment Plants in Urban and Rual Areas (GB18918-2002), the sewage after treatment ftom 

the proposed sewage treatment plant is finally discharged into Mianlianhe River. In addition, 

it is determined that the proposed plant adopts secondary treatment and the sewage after 

treatment from it need satisfy Standard B, that is to say, quality standards of the sewage after 

treatment are as follows: 

Quality standards of the sewage after treatment from sewage treatment plant are:  
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Chemical oxygen demand�CODcr�          ≤60mg/l 

Biochemical oxygen demand�BOD5�         ≤20mg/l 

Suspended solids�SS�                     ≤20mg/l 

Total nitrogen�marked with N�              ≤20mg/l 

Ammonia nitrogen�marked with N�          ≤8mg/l�water temperature�12�� 

Ammonia nitrogen�marked with N�          ≤15mg/l�water temperature≤12�� 

Toatal phosphorus�marked with P�           ≤1mg/l 

PH                                      6�9 

Fecal coliform group�/L�                   ≤104 

�4�A contrast between quality standards of collected sewage and those of sewage 

after treatment ( see in Table 2.3-17) 

Table 2.3-17  A contrast between quality standards of collected sewage and those of 

sewage after treatment of the proposed sewage treatment plant�mg/L� 

Water quality standard 

Item controlled 
Sewage  
collected 

Sewage after    
treatment 

CODcr 500≤ ≤60 

BOD5 220≤ ≤20 

SS 400≤ ≤20 

NH3-N 45≤ ≤8 

TN 65≤ ≤20 

TP 5.6≤ ≤1 

 

2.3.3.7 Analysis of techniques of the proposed sewage treatment plant 

�1�The techniques of sewage treatment 

Based on the technique selection principles of sewage treatment plant and a comparison 

among different sewage treatment techniques (note: comparison items are elaborated in the 

chapter of program comparison), the proposed project decides to use improved SBR 

technique to treat the sewage of the planned sewage treatment plant.   

SBR, which is the short form of Sequencing Batch Reactor Activated Sludge Process, is 

an old and new sewage treatment technique of intermittent operation of activated sludge. With 

the development of automatic equipments and testing instruments, SBR technique has 

prevailed in sewage treatments at home and abroad and manifested its advantages. Different 

from traditional method of continually using activated sludge, SBR finishes biological 

treatment and separating mud and water in the same pool but in different periods. Moreover, 

it combines with the functions like biodegradation and sedimentation. The technique uses 
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simple process and flexible operation method, and appropriately arranges the structures of 

time and space. Thus, SBR has obtained rapid popularity in China.   

The proposed project adopts the improved form of SBR, namely Cyclic Activated 

Sludge Technology. Biological reaction tank is divided into two zones: the first one with 

smaller volume is pre-reaction zone while the second is main reaction zone. The process of 

improved SBR is illustrated in Figure 2.3-8.   

1) Pre-reaction zone: it is connected with main reaction zone in terms of hydraulic 

power. The activated sludge in main reaction zone flow back to pre-reaction zone by the use 

of pump, so that pre-reaction zone takes on the condition of oxygen deficiency and 

anaerobism. In this way, pre-reaction zone has higher substrate concentration gradient and 

bigger load of sludge, which contributes to effectively avoiding sludge and enhancing the 

stability of system operation.  

In pre-reaction zone, dissolvable organic matters can be quickly removed through 

biological agents, and the nitrates of sludge flowing backward can undergo denitrification to 

prepare for phosphorus removal. By setting a pre-reaction zone, improved SBR technique 

allows collected sewage any rate but does not generate sludge bulking. It can help to realize 

nitration and denitrification simultaneously through strict control of dissolved oxygen 

concentration.    

2�Main reaction zone: each period covers the following phases:  

3) The phase of the reactions involved in sewage collecting: according to conditions, 

aeration and semicontrolled aeration can be applied to the process or later stage of sewage 

collecting. In aeration, oxygen is injected into water by fine bubble aerator. At the beginning 

of aeration, dissolved oxygen is controlled within low level (about 0.2-0.5mg/l). It is near the 

termination of aeration that the level is adjusted to 2-3mg/l. With DO monitoring system 

effectively controlling the air supply volume of blower and the air valve of reaction tank, a 

favorable environment for microorganism’s growth is created and energy consumption is 

reduced. Under aerobic condition, organic matters realize oxidation, nitration and phosphorus 

absorption. In this phase, depending on the energy released from organic matters’ oxidation, 

phosphorus accumulating organisms absorb the phosphorus in mixture and transfer it to 

sludge which is taken away from the system. In this way, phosphorus is removed. Unlike 

preposed denitrification system, the treatment pattern does not need high internal reflux, so it 

requires no an inner recycling system and a separate section of oxygen deficiency for 

denitrification.  
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3) The phase of sedimentation: reaction tank is used for sedimentation and separating 

water from mud.  

4) The phase of water decanting: with sludge continuing sedimentating, the supernate 

fluid after treatment is discharged out of tank until it reaches the lowest level through 

drainage equipment (revolving water decanter). In the later stage of the phase, excessive 

sludge is removed. 

The aforesaid phases form a repetitive cycle. At the beginning of cycle, because of water 

inflow, the water level of the tank begins to rise from some lowest level and stops rising after 

a series of aeration and non-aeration. Then activated sludge flocculates and sedimentates in a 

static environment, after which revolving water decanter discharges the treated supernate fluid 

to make the water level of the tank fall to the lowest level designed for the tank. With the 

completion of the above phases, the system initiates another cycle and repeats it.  

5�The system for sludge reflux and removal of excessive sludge 

In operating improved SBR technique, main reaction tank is equipped with submersible 

sewage pump, through which sludge is continuously pumped and sent to pre-reaction zone. In 

order to guarantee a proper sludge concentration for the tank, excessive sludge need be 

removed according to the amount of sludge generated. The pump for excessive sewage 

installed in reaction tank discharges excessive sludge from the treatment out of the system 

after the phase of sedimentation. Discharging excessive sludge is often unfolded after 

sedimentation, and the concentration of discharged excessive sludge is about 8g/l.  

6�Equipments for water decanting 

At the end of tank, there is a movable drainage weir to discharge waste water from 

treatment. Equipments for water decanting and other relevant procedures are controlled by 

central automatic system. The unique structure of water decanter enables it to effectively 

prevent the scums from tank surface from intruding and being let out with water, which 

contributes to ensuring treatment efficiency.  

In order to deal with continual sewage inflow, at least two tanks should be built in the 

system of improved SBR technique. Due to small scale, the proposed sewage treatment plant 

decides to make 2 reaction tanks operate alternatively with each phase involved interlaced.  

The first tank stays at the phase of inflow and aeration while the second one is at the phase of 

sedimentation and water decanting, and vice versa. The interlacing water inflow can make 

water flow in continually. The optimized design for aeration enables the blower to operate 

without interruption, adjust its air supply volume and serve the aeration of each tank in 
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sequence. SBR technique employs microporous aeration system to supply oxygen at an 

efficient rate, so the energy consumption and cost can be significantly reduced.  

One important peculiarity of improved SBR technique system lies in that it does not 

devise a special a section of oxygen deficiency to cope with nitration and denitrification.  

Improved SBR technique system enables activated sludge to continuously go through the 

cycles of aerobism and anaerobism by making activated sludge flow backward from main 

reaction zone (aerobic condition) to pre-reaction zone and by intermittent aeration in the 

system, which will avail to the growth and accumulation of phosphorus accumulating 

organisms. As a result, the cyclic system of activated sludge technique possesses the function 

of removing phosphorus by organisms.  

Abundant results from sewage treatment plants’ using improved SBR technique prove 

that organisms can remove 80-90% of phosphorus involved in a longer period without the 

help of any chemical agent. By contrast, NH3-N removes more than 80% of phosphorus 

involved while TN removes more than 70% of phosphorus involved.  

Improved SBR technique, reliable and flexible, has been applied in various treatments of 

urban sewage and industrial waste water. The results of these applications show that the 

technique has made great progress and that adopting intermittent method to treat urban 

sewage has prevailed.  

Improved SBR technique wich needs only a few treatment buildings and occupies 

smaller land, adopts simple intensive flexible treatment process and works effectively. 

Therefore, it is prevalent at home and abroad and expecially fit for sewage treatment plants of 

small size and medium size.   

�2�Analysis of biodegradability   
Biological sewage treatment refers to the method that pollutants are degraded through 

the metabolism of microorganism fed by the pollutants in sewage and sewage is thus purified. 

Consequently, the design for biological sewage treatment is based on the analysis of sewage 

constituents and the judgment of whether biological treatment can be applied to it.  

The essence of sewage biodegradability lies in that microorganisms’ biochemical 

processes help to change the chemical structure of pollutants in sewage, which transforms the 

performance of their chemical and physical functions. Pollutants’ biodegradability is 

researched to grasp whether the molecular structure of pollutants can break down into the one 

permitted by environment under biological role and whether it can decompose quickly 

enough. As a result, the biodegradability study on sewage only explores whether it can 

receive biological treatment instead of what pollutants are discomposed into. Besides, it is 
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feasible to use biological sludge to absorb and remove organic pollutants, because in some 

treatment equipments there is no enough time for some matters to be decomposed. In fact, 

biological treatment does not require that all the organisms are broken into CO2, H2O, nitrate, 

etc. but only demands that the pollutants in sewage should be removed to the degree 

permissive to environment.    

To treat sewage by biological method and especially the technique of denitrification and 

dephosphorization, has higher requirements for the proportioning and balancing of pollutants 

in sewage. The proportioning standards of collected sewage of the proposed sewage treatment 

plant are seen in Table 2.3-16.  

Table 2.3-16 Nutrient ratio of collected sewage of the proposed sewage treatment plant  

Item  BOD5/CODcr BOD5/TP BOD5/ TKN CODcr /TP 

Numerical 
value  

0.44 39.3 4.9 89 

Standard 0.45 17 3 30 

�BOD5/CODcr 

Using the parameter is the easiest and most common way to identify sewage’s 

biodegradability. Generally speaking, BOD5/CODcr�0.45 indicates better biodegradability. 

In the case of BOD5/CODcr�0.35, biochemical treatment can be adopted. The parameter 

value of the proposed plant is 0.44, which points to better biodegradability, so it is rational for 

the planned plant to employ biological treatment. As for how to improve the rate of removing 

BOD5 andCODcr, it is advised to combine the bilological process of eliminating BOD5 and 

CODcr with that of denitrification and dephosphorization and to select an appropriate sludge 

load and hydraulic retention time.  

�BOD5/TKN 

The parameter counts as the major one to identify whether biological denitrification can 

be adopted. Since biological denitrification mainly uses the organisms with nitrogen in 

sewage as electron donor, the higher the parameter value is, the richer carbon sources are, 

which contributes to more thorough denitrification. Although theoretically denitrification can 

proceed only under the condition of BOD5/TKN�2.86, the actual data demonstrate that can 

be smoothly unfolded only in the case of BOD5/TKN�3.0. When the condition 

BOD5/TKN=4-5 is satisfied, the removal rate of ammonia nitrogen exceeds 80% and that of 

total nitrogen is more than 60%. The parameter value of collected sewage of the plant is 4.9, 

so using biological denitrification can guarantee higher denitrification rate. Besides taking 
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into account the biodegradation of CODcr and BOD5, biological denitrification should 

separate itself from dephosphorization in the sense of time and space.  

�BOD5/TP 

The parameter serves as the main one to identify whether biological dephosphorization 

can be adopted. It is commonly believed that when the value of BOD5/TP surpasses 17, 

higher phosphorus removal rate arises (total phosphorus removal rate =60%), and that higher 

parameter value indicates better dephosphorization effects. The parameter value of the 

proposed plant reaches 50, and the nitrate content in the sludge flowing backward is reduced 

by controlling the removal rate of TKN.The nitrate nitrogen carried by sludge reflux does not 

impact phosphorus release effects in anaerobic areas. Because the removal rate of toal 

phosphorus of the planned plant exceeds 82, it is feasible to achieve higher phosphorus 

removal rate by adding chemical dephosphorization as emergency measure.  

�3�Removal rates of sewage treatment 

Based on the analysis, research, prediction and identification of the quality of collected 

sewage and sewage after treatment of the proposed sewage treatment plant, the required 

removal rate of all pollutants is determined (see in the following table).   

The quality of collected sewage and sewage after treatment of the proposed sewage 

treatment plant and the removal rates involved 

Item Collected sewage 
(mg/l) 

Sewage after 
treatment (mg/l) 

Removal rate % 

BOD5 220 ≤20  ≥90.9 

CODcr 500 ≤60 ≥88 

SS 400 ≤20  ≥95 

NH4-N 45 ≤8 ≥82 

TP TP≤5.6 ≤1.0 ≥82 

Fecal coliform 
group 
�/L� 

 
106 

 
≤104 

 
≥102 

According to the data in the above table, sewage treatment technique is required to 

remove BOD5, CODcr, SS, TN, NH3-N, TP etc. and include the process of disinfection.  

From the table, it is seen that the proposed plant demands higher removal rates all of 

which exceeds 70%. Through analyzing the design parameters and operating experience of 

sewage treatment plants at home and abroad which adopt microorganism treatment, it is 

confirmed that effective removal of BOD5, CODcr and SS can be achieved. However, it is a 

little difficult to make the removal rates of ammonia nitrogen and phosphorus in sewage after 

treatment satisfy the standards. Therefore, the technique design focuses on eliminating BOD5, 
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CODcr, SS and effectively removing ammonia nitrogen and phosphorus in biological 

treatment.  

The removal of CODcr and BOD5 can adopt conventional biological methods, advanced 

oxidation processes, etc. in accordance with their content in sewage. As for the removal of 

ammonia nitrogen, the designs of treatment buildings involvd are supposed to meet the 

requirements for the growth of nitrobacteria besides taking into account aeration. The removal 

of TN usually applies biological method. In addition, chemical dephosphorization facilities 

are installed in the propsed sewage treatment plant, which can be used in the case of high 

phosphorus to guarantee the quality of sewage after treatment.       

Besides, the proposed project requires that the removal rate of SS should reach more 

than 95%, and the rate can be raised by adding the sedimentation in primary settling tank.  

(4) Analysis of Pollutants’ Emission Quantity 

The quantities of pollutants generated, removed and discharged by Xifeng sewage treatment 

plant can be seen in Table 2.3-19.  

Table 2.3-19  The list of quantities of pollutants generated, removed and discharged 

Total 

Pollutant  

Quantity generated 

�t/a� 

Quantity removed 

�t/a� 
Quantity discharged  �t/a� 

CODcr 3285 2956.5 328.5 

BOD5 1533 1397.95 135.05 

SS 2920 2803.2 116.8 

NH3-N 255.5 211.7 43.8 

TN 328.5 200.75 127.75 

TP 29.2 22.63 6.57 

2.3.3.8 Analysis of disinfection process of sewage after treatment from the planned 

sewage treatment plant 

Disinfection is an important procedure of sewage treatment. Emission Standard of the 

Pollutants from Urban Sewage Treatment Plants (GB18918�2002) makes sterner regulations 

for the disinfection of waste water from sewage plant. According to the quality of sewage 

after treatment, an appropriate method of disinfection need be adopted to kill bacteria and 

viruses in sewage. Although discharge Standard B of Level �requires that the number of 

fecal coliform groups in sewage after treatment shall not exceed 104 per liter, the number of 

fecal coliform groups in sewage to be treated prescribed in relevant standards tend to 
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outnumber 106 per liter. As a result, waste water from sewage treatment plant should undergo 

disinfection before discharge.     

Common disinfectants used in water disinfection include liquid chlorine, ozone, chlorine 

dioxide, ultraviolet rays, etc. Table 2.3-20 below makes a comprehensive comparison among 

the important factors of several common technologies to disinfect waste water.   
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Table 2.3-20   A comparison among the important factors of several common 

technologies to disinfect waste water 

          Disinfection 
technology      
Factor 

Liquid 
chlorine 

Chlorine 
dioxide 

Ozone Ultraviolet rays 

Effect  Better Good    Good Better 

Deodorization  Not work Better Better Not work 

 Impact from PH  Greater  Smaller Smaller or uneven None 

Dissolubility in water High Very high Lower None 

Formation of THMs  
(a carcinogen) 

apparent None 
Yes when there is 
bromine 

None  

Duration staying in time Long Long  Short  Short  

 Continuity of disinfection 
effect  

Yes General  Little  None 

Disinfection speed Medium     Fast Fast Fast 

Amount used under 
equivqlent conditions  

More  A little    less � 

Volume of sewage treated Big  Big  Smaller  Big 

Range of application  Wide Wide 
Used when sewage 
volume is smaller 

Wide(used when there are a 
few suspended solids ) 

Impact from ammonia Greater None None None 

Raw material 
Easily 
accessible  

Easily 
accessible 

� � 

    Convenience for control 
More 
convenient 

Convenient Complicated More complicated 

Safety for operation  Unsafe  Safe  Unsafe � 

Automaticity General  General  Higher  Higher  

Investment needed Low  General  High  Higher  

Equipment installation Easy  Easy  Complicated More complicated 

Area occupied Big  Small  Big  Small  

Work load of maintenance  Smaller  Smaller  Big  General  

Power consumption  Low  General  High  General  

Operation cost Low  General  High  General  

Maintenance cost Low Lower  High  Higher  

Secondary pollution General  Smaller  Small  None 

Safety  General  General General Safe  

Area occupied by 
disinfection facilities  

Bigger Bigger  General Small 

Through the above comparative analysis, it is found that each disinfection technology has 

their own advantage and disadvantages. In treating sewage and disposing waste water,   the 
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proposed project need adopt disinfection technology to control the quality of sewage after 

treatment. Based on the above analyses of applicability, maturity, safety, reliability, easiness 

to operate, cost, etc. of disinfection technologies, it is advised that the sewage treatment of the 

planned sewage treatment plant should use the technology of Chlorine dioxide. The reasons 

for the advice lie in the following aspects:   

� The technology, mature and reliable, is characterized by easy and convenient operation 

and control;  

� The disinfectant involved is cheap, and the technology needs only low power 

consumption and low operation cost.  

�The falicities involved, which have been completely localized, possess higher safety 

and easy to maintain.  

� Compound chlorine dioxide generator produces chlorine dioxide and chlorine, the 

combination of which has the same disinfection effects with liquid chlorine. However, 

compared with chlorine, the combination can reduce at least 80% of trichloromethane 

generation. Besides, the special residual chlorine effect renders waste water disinfection with 

continuity.  

2.3.3.9 Engineering analysis of waste water discharge of the proposed sewage treatment 

plant 

In the near future, it is impossible to completely recycle the waste water from treating a 

great deal of sewage, much of which will be discharged outward especially in the season of 

no irrigation. Consequently, most of the waste water produced in sewage treatment is used for 

afforestation, irrigation etc., while the rest is discharged into Malianhe River nearby.   

The waste water to be discharged from the sewage plant is drained into ravines. In the process 

of drainage, necessary protection measures should be taken to avoid washing and protect soil, 

water and vegetation.   

The existing sewage plants in Qingyang adopt the method of discharging waste water to 

the lower end of tableland. With the combination of pressure pipeline and stilling basins, the 

method uses steeper slope and deeper burial depth of pipes to make waste water pipeline 

stretch to the lower end of tableland with a smaller gradient. In the middle, two stilling basins, 

vent pipes, etc. are installed. Waste water flows through channels to splayed oulets and 

drained at the gently sloping area 3km away from the the lower end of tableland. Within  

certain areas around the outlets, appropriate measures need be taken to protect ravines and 

slopes. Because this waste water discharge method adopted by the existing sewage plants in 

Qingyang works well, the proposed project plans to use it.  
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The planned sewage treatment plant in the east of city is situated on the southern side of 

the ravine to the northeast of Wenquan village of Wenquan, so there are two places taken into 

consideration for the discharge of waste water from the sewage plant. They are the ravine to 

the north of sewage plant and the one in the east of Lijiacun village of Wenquan, both of 

which belong to the same ravine system and discharge water into Malianhe River. 

Nevertheless, through fieldwork, it is found that the former one is more appropriate than the 

latter one. The reasons reside in the following aspects:   

� The ravine in Lijiacun village is too far from the waste water outlet of the planned 

sewage plant, which requires a pipeline of about 1000m. By contrast, the ravine near 

Wenquan village is very close to the outlet and convenient for waste water discharge.  

� The higher end of the ravine in Lijiacun village is more steep and narrower, which 

makes it unfavorable for constructing drainage pipeline. Besides, due to the above feature, it 

is hard to control the flow rate of waste water at the outlet, and both sides of the ravine are 

seriously washed.  

As a result, the ravine to the north is selected as the place for discharging the waste water 

from the sewage plant in the east of city. 

The planned waste water pipeline is to be laid in a consecutive duration according to the 

program for the long term(taking into consideration the intercepted volume of rainwater and 

sewage). In construction, 1 steel pipe with a diameter of 1500 mm is used as the drainge pipe 

at the lower end of tableland. Through making a survey of the terrain of the the lower end of 

tableland, it is decided that the waste water pipeline starts from the gently sloping spot of the 

lower end of tableland and stretches downward. At two gently sloping spots along the 

pipeline, a stilling basin is set up. The basins adopt reinforced concrete 

structure(specification: 13.0x4.7x4.0m). The pipeline at the lower end of tableland is 800m 

long, extending eastward to the area with a smaller gradient where there are splayed outlets. 

Both sides of the ravine at the lower reaches of outlets are protected by stone and concrete 

revetments, which are 1.5m high. The outlet passages have a C15 concrete cushion bed , 

which is 30cm thick, 60m wide and 500m long.   

2.3.3.10 Engineering analysis of sludge treatment center 

Some sludge is produced in treating sewage which would exert bad influence on 

environment and cause secondary pollution without appropriate treatment, because it contains 

much oraganic pollutants and is easy to incur odor. Thus, it is necessary to treat the generated 

sludge with a feasible method.  
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In light of national policy of environmental protection and required conditions for sludge 

treatment in the planned sewage treatment plant of Qingyang, the proposed project decides to 

build a sludge treatment center for the plant, which is incorporated into the construction 

program as a constituent of constructing a sewage treatment plant and its corresponding pipe 

network in the east of city.       

�1�Construction scale 

1) The prediction of sludge volume 

The proposed sludge treatment center is planned to treat the excessive sludge from 

sewage plants in Qingyang in the near future and in the long run. It is constructed according 

to the plan for the short term and reserves certain land for the development in the long term.   

The existing sewage treatment plant in Qingyang is designed to treats about 20,000 m3 of 

sewage per day, but in actual it processes around 15,000 m3 of sewage per day. In accordance 

with the data collected by fieldwork, it generates about 20 tons of sludge (water content: 80%) 

per day. Besides, at present, the actual quality of the collected sewage for treatment in the 

existing plant fails to conform to the designed standard, which makes the quality of sewage 

after treatment unable to meet the required standard. As a result, the existing sewage plant 

needs expansion to enhance the quality of sewage after treatment to meet requirements. It is 

expanded to handle 22, 000 m3 of sewage per day. All the sewage the existing sewage 

treatment plant in Qingyang treats is urban household sewage which contains no detrimental 

substances, so the sludge generated can be treated depending upon the planned sludge 

treatment center.   

    It is estimated that the proposed sewage treatment plant in the east of city is going to 

generate about 39 tons of sludge in the near future. According to the prediction of sewage 

volume, the amount of sludge for dehydration in the charge of the planned sludge treatment 

center is calculated: 

The existing sewage treatment plant produces about 21 tons of sludge in the near future, 

in light of which the planned sludge treatment center is expected to treat 

(21/1.5)x2.2+39=69.8 t/d(the approximate value 70 t/d is taken) of sludge, the total of the 

sludge generated in the near future by the existing plant and the proposed one.  

2�The scale of sewage treatment:  

Based on the above demonstration, the treatment scale of planned sludge treatment is 

defined as follows:  

Equal to the total of the sludge generated in the near future by the existing plant and the 

proposed one: 70 t/d.  
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Civil engineering work involved is unfolded under the guidance of the plan for the short 

term and reserves land for the future development.  

The statements confirm that the planned sludge center in the north of Qingyang treats 70 

tons of sludge per day.  

Since the amount of sludge in sewage treatment plants changes constantly with the 

change of quality of sewage for treatment and processing efficiency, it is difficult to 

determine the actual volume of generated sludge. Consequently, sewage plants tend to define 

sludge treatment scale by predicting based on the estimated amount of sludge generated and 

the data of sludge generation collected from the actual processing of sewage treatment. When 

the volume generated sludge exceeds treatment scale, emergency measures or proper 

expansion can be taken.  

(2) Engineering quantity of the planned sludge treatment center 

The main buildings and processing facilities of the planned sludge treatment center are 

specified in Table 2.3-21.  

Table 2.3-21  The main processing facilities of the planned sludge treatment center 

Sequential 
number 

Name Specification Number Note 

7 workshops for solar desiccation (10.8 x100 x 4.8m) 

1 Mud turning machine N=2.5Kw 7 
 

2 Control system of solar desiccation  1 
 

3 Monitoring instrument within system 
Accompanying the 
system 

1 
 

4 
Corresponding system for ventilation and  
drying 

 1 
 

5 Forklift  1  

6 Seepage-proof materials   
Accompanying the 
system 

  

 1 workshop for deodorization (20 x 8 m�(masonry- concrete structure ) 

1 Facility for deodorization  
Q=91000m3/h 
N=37Kw 

1  
With 
frequency 
converter 

2 Wind pipe and other accessories Ø600 1    

 

�3�The process of sludge treatment 

Through a comparison among various sludge treatment techniques(see in the chapter of 

program comparison and selection), the treatment involved in the planned sludge treatment 

center adopts the solar system for sludge desiccation. The sludge after treatment is landfilled 
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according to the requirements for urban garbage treatment or recycled in the view of  long 

term.   

One cycle of solar sludge desiccation includes the following phases:  

1�The phase of collecting sludge:  

Sludge(water content: 80% ) is collected at the beginning of cycle, which is carried into 

desiccation workshop.   

2�The phase of desiccation: 

With control switch started, desiccation begins automatically. When the solid content of 

sludge reaches required standard, the desiccation controlled by system stops.    

In processing, in order to ganrantee good desiccation effects, the system consecutively 

monitors and controls the following parameters:  

� air temperature in desiccation;  

� relative humidity of air;  

� sludge temperature;  

� flow rate of the air in desiccation workshop;  

� surface structure and humidity of sludge; 

� surrounding conditions(temperature, relative humidity and solar radiation) 

3�The phase of disposing sludge: 

Since organic matter content in sludge is greatly reduced after desiccation, the sludge 

after treatment in desiccation workshop is only several centimeters high. The whole process 

of desiccation is controlled by microprocessor, realizing complete mechanization, and needs 

little labour force. The quantity of sludge after desiccation is less than 10% of  that of sludge  

before treatment. In most cases, sludge after treatment smells like earth, which is finally 

carried out of desiccation workshop by the forklift.  

4�Leachate treatment 

Due to that sludge for treatment in desiccation workshop has higher water content(about 

80%), some leachate arises in the early phase of processing cycle. To dispose the generated 

leachate in time contributes to shortening the time for cycling and reducing the cost.   

The generated leachate can not automatically flow out due to the seepage-proof layer 

underneath desiccation workshop, so insulated drainage ditches for leachate are designed for 

desiccation workshop. The leachate flows along the ditches out of desiccation workshop into 

the sewage pipeline in plant and finally reaches the room for coarse bar screen in sewage 

plant where it is treated like sewage. .   

5�The disposal of sludge after treatment 
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About 14~16 tons of sludge after desiccation generated each day which has much smaller 

water content, volume and weight, is similar to earth. It hardly carries any odor by continuous 

turning, deodorization and stabilization in desiccation and easy for transportation. Moreover, 

sewage after treatment can absolutely adapt to the landfill method of urban garbage without 

causing any detriment to landfill operation and surrounding environment. As a result, it is 

transported and finally landfilled in Qingynag landfill of urban household garbage.   

The process of treating sludge is illustrated in Figure 2.3-9.  

�4�The process of deodorization 

Sludge desiccation produces pungent odors like ammonia, hydrogen sulfide and 

mercaptan, which pollute production area and surroundings. Besides, odorous substances such 

as ammonia, hydrogen sulfide and mercaptan cause direct detriments to respiratory system, 

endocrine system,circulatory system and nervous system, which makes human inappetent, 

dizzy, physically and psychically injured. Consequently, it is necessary to take feasible 

measures to cleanse the odors arising in desiccation and improve the environmental quality in 

desiccation workshop and its surroundings.  

For thorough deodorization in the room for drying sludge, the proposed project adopts 

biofiltration to dispose the odors generated by desiccation and to improve the environmental 

quality of desiccation workshop and its surroundings.     

1�Operating principles for deodorization system 

Deodorization system makes odorous gases to be treated oxygenize and discompose 

odorous substances in them by biomembrane forming in biofilm packing and 

microorganisms’ metabolism under the condition with water, microorganism and oxygen, 

through which odorous gases are purified. Biofiltration is adopted in the proposed project.  

Biological deodorization covers three phases below:  

� The phase of gas-liquid diffusion: odorous substances are absorbed by deodorization 

packings(attached by microbial biofilm):chemical substances in odorous gases are transferred 

from gas into liquid through gas/ liquid interface;    

� The phase of liquid-solid diffusion: odorous substances diffuses towards microbial 

biofilm: odor molecules in waste gas diffuses from liquid to the biomembrane of biofilm 

packing(solid); 

� The phase of biological oxidation: microorganisms oxygenize and decompose odorous 

substances: microorganisms arising in the biomembrane of biofilm packings oxygenize the 

molecules of odorous gases, and biomembrane diffuses and absorbs oxygen and nutrient 

substances like nitrogen and phosphorus.  
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Biofiltration disintegrates pollutants in waste gases through the three phases above: odorous 

substances with sulfur are decomposed into S, SO3-2 andSO4-2; odorous substances with 

nitrogen are decomposed into NH4+, NO3- and NH2-; the ones without nitrogen are 

decomposed into CO and H2O. In this way, odorous smells are cleansed.  

2�Planned scale of deodorization 

The deodorization process is designed to treat odorous gases from 40 tons of sludge receiving 

treatment and land for future development is reserved.   

3�Constitutents of deodorization system 

Biofiltration deodorization system consists of gas collecting unit, treatment unit before 

biological washing and humifification, biofiltration unit, emission unit and automatic control 

unit.   

�Gas collecting unit comprises collecting pipeline, valve, etc. Collecting pipeline 

introduces odorous gases into deodorization system through main pumping pipes, which are 

adjusted according to specific situation to guarantee even collecting of odorous gases from the 

room for drying sludge.   

�Treatment unit before biological washing and humifification plays an important role in 

biofiltration deodorization system. In order to ensure high activity of its biofilm packings,  

biofiltration facility should reach certain humidity (water content: not less than 95%). Thus, 

the gases for treatment are humidified to a certain degree, which can guarantee the needed 

humidity of biofiltration deodorization system and prevent the moisture loss of packings. In 

light of the system’s requirements, the humidity of gases shall be controlled within designed 

range.   

�Biofiltration equipment is the most crucial unit of advanced treatment in the whole 

deodorization system. It is installed at the latter segment of the system, where gases for 

treatment are cleansed and enter exhaust pipe for emission. The equipment includes filter box, 

gas distributor, pump for water makeup, water tank, set for slight humidification, packing 

skeleton, biofilm packings, etc.  

� Emission unit covers exhaust fan, exhaust funnel, exhaust funnel skeleton, etc.  

4�Deodorization process 

Biological deodorizarion involved includes the following procedures:   

Odor source→gas collecting system→ equipment for biological washing and 

humidification→equipment for biofiltration→exhaust fan→ standard emission 

� Odorous gases are sent through main pipes of collecting system to the equipment for 

biological washing and humidification, which uses atomizing nozzle to atomize water and 
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make it mix with gases. In this way, the moisture of the gases for treatment reaches saturation 

state, which prepares for the stable operation of biofiltration.  

� In order to guarantee the normal operation of equipment for biological washing and 

humidification, the system is equipped with pump for cyclic humidification, which can be 

controlled to replenish lost moisture. In case of the blocking of pipeline and noozle, the 

system is installed with open untrafilter, which allows direct observation of cycled water and 

timely convenient cleaning of filter screen. Cycled use of washing water contributes to 

adjusting the PH value of washing water and reducing operation cost.   

� The saturated gases after receiving biological washing and humidification flow 

downward into biofilter. In the downward movement, odor molecules in gases permeate into 

the layer of packing, where they have full contact with biomembrane on packing and are 

oxygenized and disposed by microorganisms. These molecules are converted into carbon 

dioxide, water, mineral salt, mineral substance, etc., and odors are purified.    

� In order to ensure the appropriate humidity of biofilm packings in biofilter and avoid 

their nutrient lack after long-time running, the system is equipped with set for slight 

humidification and replenishing, which replenishes water for biofilm packings intermittently. 

From up to down, water is evenly distributed on the surface of packings after atomization by 

the upper part of biofilter. Thus, the packings obtain rich nutriments and proper humidity. The 

set for slight humidification and replenishing uses tap water, availing to cut operation cost.   

� Gases after biofiltration are sent by fan into exhaust pipe and emitted. 

5�Instructions on deodorization process 

Watse gases purified in the stage before biological washing and humidification flow 

downward into biofiltration equipment through gas distributor. Microbial nutrient solution is 

atomized by the upper part of biofiltration equipment and evenly sprayed onto packings.      In 

the downward movement of gases, odor molecules in them permeate into the layer of packing, 

where they have full contact with biomembrane on packing and are oxygenized and disposed. 

These molecules are converted into carbon dioxide, water, mineral salt, mineral substance, 

etc., and odors are purified.   

2.3.3.11 Engineering analysis of sewage pipeline and pump station for elevation 

The construction covers the following contents: (1) constructing the main pipeline of 

sewage collecting; (2) building a pump station for elevation and its corresponding sewage 

pressure pipeline  

�1�Engineering program for sewage pipe network 
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1) In Huoxianggou of East Ring  Road and at the outlet of Donghu Lake, a overflow well 

is built to intercept the rainwater and sewage from the old district (rain interception ratio=3). 

A main interception pipeline is laid, which starts from the intersection of East Ring  Road and 

Hengsi Road, stretches along East Ring Road southward to Zhenning East Road. It finally 

reaches the proposed sewage treatment plant in the east of city, where the sewage intercepted 

in the old district is treated and then discharged into existing gulch. The section of the main 

interception pipeline on East Ring  Road is laid in a greater depth between 6 m and 10m. As a 

result, pipe-jacking method is adopted in the design. The main interception pipeline is 3.47km 

long and has a diameter of d1200�d1400(the section to the east of Zhenning road).        

2) The sewage collecting pipeline in eastern district has stretched to the east of Longdong 

College. In light of cutting project investments, it is decided that on the eastern side of 

Longdong College the sewage pipeline in eastern district is connected with the main 

interception pipeline to make sewage finally flow into sewage treatment plant. This section of 

pipeline has a diameter range of 1400�1800mm. 

Considering that the section of sewage collecting pipeline through eastern science and 

education area, Zhenning Road, East Ring  Road and the eastern side of Longdong College 

has been finished, the planned artery pipeline is laid underneath the southern sidewalk of 

Zhenning Road to cut the cost of excavation work. This section is 9.16km long and adopts 

direct burying.     

3�Main sewage collecting pipeline of the cleaner industry park in the north of city  

At present, there is no complete road network in the cleaner industry park in the north of city 

and no urban road network for enterprises, institutions and residential areas. The current main 

traffic line in the north of city is the north-south provincial road S202. Because the road 

network in the cleaner industry park in northern city has already been planned, only the 

construction of main sewage pipeline in northern city is taken into consideration. This section 

of main sewage pipeline is laid along road S202 to collect the sewage of northern city. 

Besides, certain space is reserved for the connectors of branch pipelines.With the 

establishment of new enterprises in the park, the development of the park and the progress of 

road construction in the park, the branch sewage pipelines under planned roads are going to 

be improved. The main sewage pipeline is 5.58km long with a diameter range of 

DN300�DN800.  

4) To transmit the sewage from the cleaner industry park in northern city, a section of 

main sewage pipeline is planned, which starts in the north form Chengbeiyilu Road and 

stretches southward to East Ring  Road and Hengsi Road. The section of road involved is at 
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present under preliminary construction, so the laying of sewage pipeline takes into account 

road construction. This section of pipeline is 3.3km long with a diameter of 1000mm.  

5) The segment from the sewage pump station of cleaner industry park in northern city to 

Chengbeiyilu Road covers some lower areas, so it is impossible to make sewage flow into 

sewage pipe of the old district with the help of gravitity generated by terrain elevation. Due to 

this, it is planned that a pressue pipeline is adopted to deliver water, which starts in the north 

from Dikengzu pump station in Lijiashi and stretches to Chengbeiyilu Road. The pipeline 

pressure is 0.3Mpa and the  pipeline diameter is determind according to the plan for long 

term. This section of pipeline, which is 7.3km long with a diameter of 700mm, uses ductile 

iron pipe. 

6) In light of expanding the actual service areas of sewage treatment plants and enhancing 

the efficiency of sewage collecting, secondary artery pipelines and branch pipelines need be 

improved when main artery pipelines are under construction. Given that a separate sewer 

system of rain and sewage has been established under the roads in existing construction areas 

of eastern city, it is no need to build a new one. The old district enhances its capacity to 

collect sewage by reconstructing drainage pipe network, which has been incorporated into the 

project of reconstructing rain and sewage pipe network in the old district.   

�2�Engineering quantity of constructing sewage pipe network 

Engineering quantity of constructing the sewage pipe network coordinating with the proposed 

sewage treatment plant is specified in Table 2.3-22 and Table 2.3-23. 
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Table2.3-22  Engineering quantity of constructing main intercepting pipelines and the 

pipeline from Zhenning Road to the proposed sewage plant 

 

Table 2.3-23  Engineering quantity of constructing the main collecting pipelines in 

northern city 

  �3�The construction of pump station for elevation 

The buildings in the planned pump station are finished in a consecutive duration according to 

the plan for the long term. The facilities for the station are respectively installed based on the 

plan for the short term and that for the long run. Pumps are selected by referring to quantity of 

flow in recent time.  

Workshop for pumping consists of water collecting well, room for grizzly screen, 

collecting tank and water discharge well. Water collecting well is set in the front, and connec 

-ted with inlet pipe.     

Two coarse bar screens are installed in room for grizzly screen to remove the impurities 

in sewage and guarantee the normal operation of pumps. Besides, 1 spiral conveyer and 1 

pressafiner are set in the room. Each bar screen has an electric channel gate before it and 

works in accordance with time and water level difference. The spiral conveyer, the pressafiner 

and the bar screens are controlled coordinatively. Sewage flows into collecting tank with its 

impurities intercepted by bar screen. The liquidometer installed in collecting tank controls 

Number Name  Specification Quantity Unit Note 

1 Reinforced concrete Level�pipe    d1000 3324 m 
Transferring sewage pipeline from Chengbeiyilu Road 
to Hengsi Road;  
average thickess of covering earth: 3m 

2 Reinforced concrete F pipe (top pipe) d1200 1370 m 
Main intercepting pipeline on East Ring  Road;  
average thickess of covering earth: 8m~10m 

3 Reinforced concrete F pipe (top pipe) d1400 2100 m 
Main intercepting pipeline on East Ring  Road; 
average thickess of covering earth: 6m~8m 

4 Reinforced concrete Level�pipe d1600 2930 m 
Main sewage pipeline on Zhenning Road; 
average thickess of covering earth: 3m~6m 

5 Reinforced concrete Level�pipe d1800 6230 m 
Main sewage pipeline to the east of Longdong College 
on Zhenning Road; 
average thickess of covering earth: 3m 

Number Name  Specification  Quatity  Unit Note 

1 FRPP double-wall reinforced pipe d300 482 m Average thickess of covering earth: 3m  

2 FRPP double-wall reinforced pipe d400 691 m Average thickess of covering earth: 3m 

3 Reinforced concrete Level�pipe d500 2951 m Average thickess of covering earth: 3m 

4 Reinforced concrete Level�pipe d600 853 m Average thickess of covering earth: 3m 

5 Reinforced concrete Level�pipe d800 603 m Average thickess of covering earth: 3m 
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pumps’ operation and determines the number of pumps in operation according to water level. 

All pumps have a protector of low water level and operate alternately.   

The discharging pipes of each submersible sewage pump are equipped with an 

electromagnetic flowmeter, through which sewage is drained into water discharge well with 

overflow pipes in workshop for pumping. Sewage pump station adopts the method of 

separating rainwater and sewage. The sewage collected in power distribution room is sent into 

water collecting well while the rainwater is collected in pipes and discharged into catch basin 

nearby. To provide convenience for fire fighting and the installation of its equipments, a 

driveway for vehicle turning, which is 4.0m and has concrete pavement, is paved.Vacant 

lands are used for the afforestation of the planned station whose greening rate exceeds 30%.  

The water for the production and living of the planned station is supplied by urban water 

supply network. The station needs a water supply pipe ofφ100 and a outdoor fire hydrant 

ofφ100.  

The main structures and equipments of the planned pump station for elevation are 

specified in Table 2.3-24 while the constitution of the pressure pipeline coordinating with the 

planned station is seen in Table 2.3-25.   

Table 2.3-24  The list of the main structures and equipments of the planned sewage 

pump station 

A. water collecting control well ( reinforced concrete structure, 3.0X4.0X7.0m) 

1 
Gate cast with iron and guilded 
with copper 

D1000, N=1.5KW Product  1  

B. coarse bar screen and pump workshop for sewage elevation (reinforced concrete structure, 9.6x18.6m) 

1 Rotary coarse bar screen cleaner B=700m, N=0.55KW Stainless steel 
 
2 

One for use and 
one for storage 

2 pressafiner D=220mm  N=2.2KW Stainless steel 1  

3 Submersible sewage pump N=37KW Q=310m3/h,H=30m 
Finished 
product 

3 

Installed in the 
near future 
Two for use and 
one for storage  
One frequency 
converter 

4 MD2-12D electric hoist T=2t�P�3+0.4+0.4Kw 
Finished 
product 

1  

C. room for power transformation and distribution (masonry concrete structure, 50m2) 

D. reception office attached to the gate (1, masonry concrete structure, 20. m2) 

Table 2.3-25  The pressure pipeline coordinating with the planned pump station for 

sewage elevation 

Number Name Specification Quantity Unit Note 

1 Ductile iron pipe DN700 7300 m Average thickess of covering earth: 1.5m 
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�4�Emergency discharge of the planned station 

There is a ravine to the east of the planned pump station for elevation in northern city, 

whose upper end is near the station. Moreover, the ravine is not deep, and has smaller 

gradient and luxuriant vegetation. Consequently, it is selected as  the emergency outlet of the 

pump station.  

Although it is hardly possible that an accident arises in the station and forces it to take 

emergency measures to disharge sewage, the program for emergency discharge should be 

made to avoid serious soil and water loss. The adopted design for emergency discharge is as 

follows: sewage which receives energy dissipation halfway is sent through pipeline to a wider 

spot at the lower reaches of the ravine where it is discharged;  

The pipeline for emergency discharge is laid in a consecutive duration according to  

engineering scale in the plan for the long term. A steel pipe with a diameter of 700mm is used 

as the pipeline for emergency discharge at the lower end of tableland. Through making a 

topographical survey of the lower end of tableland, it is determined that the pipeline for 

emergency should start from the gently sloping area of the upper end of the ravine to the 

northeast of the planned station and stretch southward. Besides, a stilling basin need be built 

halfway, which adopts reinforced concrete structure and has a specification of 13.0x4.0x4.0m.  

The pipeline at the lower end of tableland, 1000m long, extends along the ravine bottom to 

wider and less sloping area where splayed outlet are located. Both sides of the ravine at the 

lower reaches of outlets are protected by stone and concrete revetments, which are 1.5m high. 

The outlet passages have a C15 concrete cushion bed, which is 30cm thick, 45m wide and 

300m long. 

2.4 The Land Acquisition and Relocation of the Project 

The proposed project occupies land of 834.25 mu, that is 0.56km2, of which the 

permanent land takes 784.25 mu while the temporary land 50 mu. 

(1) The Permanent Land 

1) The Permanent Occupation of the Collective Owned Land 

The acquisition land of the project involves in eight villages and agencies of five counties 

in the Xifeng District, such as the Xijie Agency, Dongzhi County, Wenquan Town, Pengyuan 

Town and Houguanzhai Town. Of the 781 mu permanent collective owned land, the plough 

land is 403.54 mu, taking 56.67%; the woodland is 132.92mu, taking 17.02%; the garden plot 

is 110.09 mu, taking 14.01%; the house site is 89.7 mu, taking 14.49%; the unoccupied land is 
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44.75 mu, taking 5.73%. The occupied collective owned land of this project involves 206 

household of 892 persons. The details are shown in Table 2.4-1. 

The Number of the Permanent Land Acquisition 
The Influenced 
Population Serial 

Number 
Constituents 

Section 
Names 

Villages 
Plough 
Land 

Woodland 
Garden 
Plot 

House 
Site 

Unoccupied 
Land 

Subtotal Household Population 

Lianhe  0 0 0 3 0 3 6 23 

Huoxianggou 107 6.8 48.49 34 17 213.29 53 173 

Xijie 
Agency 

Laocheng  0 0 0 0 26 26 0 0 

Houguanzhai 
Town  

Zhongxin  38.5 0  12.7 0 51.2 28 134 

Dongzhi 
County 

Dongzhi  138.19 126.12 60.2 40 0 364.51 88 384 

1 

The corridor 
project of 
boundary 
crossing 

subtotal 283.69 132.92 108.69 89.7 43 658 175 714 

2 

The corridor 
project of 
integrated 
transportation 

The Xifeng District / / / / / / / / 

3 

The road 
network 
reconstructing 
project of the 
old district 

The Xifeng District / / / / / / / / 

Wenquan  74.05 0 1.4 0 1.75 77.2 24 137 Wenquan 
County Xinqiao  44.8 0 0 0 0 44.8 6 36 

Pengyuan 
County 

Lijiasi  1 0 0 0 0 1 1 5 
4 

The 
wastewater 
treatment 
plant of the 
Xifeng 
District subtotal 119.85 0 1.4 0 1.75 123 31 178 

5 total 403.54 132.92 110.09 89.7 44.75 781 206 892 

2�The Occupation of the County Owned Land 

The permanent occupation of the country owned land in this project is 3.25 mu, on which 

one religious institution and a residential building are affected. Both are affected by the north 

stretch project of the East Ring  road in the corridor project of boundary crossing. Of the 

occupied country owned land, two mu is from the Christianity church in the Xifeng District, 

and the last 1.25 mu from the residential buildings of the Xifeng District and those of the 

urban and rural construction committee members. The details of the influences of the 

permanent country owned land is shown in Table 2.4-2 
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Table 2.4-2 The Table of the Permanent Occupation of the Country Owned Land 

Item names 
The Permanent Occupation of 
the County Owned Land(mu) 

1, The reconstructing project of the rain and 
sewage draining pipe network in the old 
district  

0 

2, The corridor project of boundary crossing 3.25 

3, The corridor project of integrated 
transportation 

0 

4, The wastewater treatment plant of the 
Xifeng District 

0 

Total  3.25 

3) The Total Number of the Permanent Land Acquisition  

The total number of the permanent land acquisition of the proposed project is 784.25 mu, 

of which the collective owned land is 781 mu and the country owned land is 3.25 mu, with no 

farmland occupied. 

(2) The Temporary Land Acquisition 

The wastewater-collecting main pipes are needed between the sewage pumping station in 

the north of the city and the wastewater treatment plant in the east of the city, the part of 

which in the urban area is designed to be 16.0 km (the pipe diameter is DN1000�DN1800) 

and in the sewage pumping station 7.3 km ( the pipe diameter is DN 700), with the average 

width being 1.4 meter. Based on the preliminary calculation, this project uses 50 mu of the 

temporary land acquisition and effects about 180 households of 711 persons. All the land 

acquisition is of the collective owned land. The details are shown in Table 2.4-3   
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Table 2.4-3 The Table of the Impact of the Temporary Collective Owned Land 

Acquisition 

Serial 
Number 

Project name 

Length 
of the 
Pipe�k
m� 

The Area of 
the Occupied 
Land (mu) 

Effected 
Household�hous
ehold� 

Influenced 
Population 

Remarks 

1 

The project of 
the urban 
wastewater 
collecting pipe 

16 36 120 472 

2 
The project of 
the sewage 
pumping station 

7.3 14 60 239 

3 Total 23.3 50 180 711 

The preliminary 
data based on the 
design program 
available  

The proposed project belongs to the public works, the raw materials of which are 

acquired by outsourcing. The accommodation of the constructors can be settled by renting the 

workshops or the private houses. The accommodation of the workers of the road building in 

the boundary crossing part and the bridge building in the Huo -xianggou can be solved by 

setting up temporary camps, with no more land occupation. The details of the plan layout of 

the construction are shown in Table 2.4-1 

This project is still feasible to be adjusted; therefore, the site and the effected units of the 

temporary land acquisition can only be finalized during the construction period. 

(3) The Demolition of the Project 

1) The Demolition of the Rural Housing 

The area of the demolished rural housing of this project is 37695 m2, among which the 

residential housing is 35525m2 (including masonry-concrete structure of 33366 m2, masonry-

timber structure of 2044 m2, and clay-wood structure of 115 m2.), taking 94.24%; other 

housing on the purpose of staking sundries is 2170 m2 (mainly including the work shed, 

makeshift houses and the cave dwellings.), taking 5.76%. 113 household of 412 persons are 

under influencing of the house demolishing project, the detailed information of which is 

shown below. 
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Table 2.4-4 The Table of the Affects to the Rural Housing in the Demolishing Project 

1.Residential Housing�� 
The Influenced 

Population 
Serial 

Number 
Item Names 

Towns and 
Counties 

Villages Masonry-
concrete 
Structure 

Masonry-
timber 

Structure 

Clay-
wood 

Structure 

2.Other 
Housing��� 

Households Population

Xijie Agency Lianhe 2600 0 0 0 6 25The westward-stretch 
of the Anding West 

Road Houguanzhaizhai 
Town 

Zhongxin 4224 524 115 1275 17 77

the north-stretch of the 
East Ring  Road 

Xijie Agency 
Huo 

xiang 
12803 360 0 0 53 172

The south-stretch 
of the West Ring Road 

Dongzhi County Dongzhi 13739 1160 0 895 37 138

33366 2044 115 2170 

35525 2170 

The 
corridor 
project 

of 
boundary 
crossing 

Total 

37695 

113 412

2�The Demolition of the Urban Housing 

The influencing areas of this project are the residential houses of the Xifeng District and 

the family wings of the urban and rural construction committee members, amounting to 3210 

m2 of which are all masonry-concrete structure, including 30 households of 116 persons. 

Seeing from the housing areas, the average of the housing area of the affected families is 107 

m2 with 27.67 m2 per person; seeing from the ages of the houses, all of these houses were 

built in the 1980s. The details are shown below. 

Table 2.4-5 The Urban Houses of the Demolition Project 

1.Residential Housing��� The Influenced Population 

Item Names 
The Demolished 
Units 

Masonry-
concrete 
Structure 

Masonry-
timber 
Structure 

Clay-wood 
Structure 

2.Other 
Housing
��� Households Population 

The corridor 
project of 
boundary 
crossing——
the north-
stretch of the 
East Ring  
Road 

the residential 
houses of the 
Xifeng District and 
the family wings of 
the urban and rural 
construction 
committee members 

3210 0 0 0 30 116 

Total 3210 0 0 0 30 116 

3) The Non-housing Demolition 

There are 11 enterprises and public institutions affected in this project, among which one 

is on the country-owned land; ten others are on the collective-owned land. The total areas of 

these places amounts to 2908�, of which the masonry-concrete structure is 2148�and the 

masonry-timber structure is 760�. The details are shown in the following figure. 

Table 2.4-6   The Table of the Influences of the Non-residential Demolition 
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The Demolishing Area��� 

Item Name 
Serial 
Numbers 

Project(Com
munity) 

Unit Name 

Influe
nced 
Popul
ation 

Influe
ncing 
Degre
es 

Mas
onry-
conc
rete 

Mas
onry
-
timb
er 

Ca
ban
a 

Subt
otal 

  
Huoxianggou 
in Xijie 
Agency(HX)  

the Catholic church 
in Xifeng District 

1 whole 0 400 0 400 

1 

Zhongxin 
village in 
Houguanzhai
zhai Couty(Z) 

Jianguo precast yard 30 part 75 / / 75 

The corridor 
project of 
boundary 
crossing——the 
westward-
stretch project of 
the Anding West 
Road 

2 ZH Hollow brick yard 18 part 90 / / 90 

3 HX 
Bricks and tiles 
plant in Huoxiang 

1 whole 345 / / 345 

4 HX 
Zhang xiaofeng’s 
storage 

1 whole 535 / / 535 

5 HX 
Wang suoxiang’s 
storage 

1 whole 144 / / 144 

6 HX 
Zhang quankui’s 
Zhong sheng 
furniture workshop 

1 whole 410 / / 410 

7 HX 
Zhang haiping’ 
storage 

1 whole 214 / / 214 

8 HX 
Wang haimin’s 
storage 

1 whole 175 / / 175 

9 HX 
Qin sizhong’s 
storage 

1 whole 160 / / 160 

The corridor 
project of 
boundary 
crossing- the 
north-stretch 
project of the 
East Ring  Road 

10 HX Qin sixian’s storage 1 whole / 360 / 360 

 11 Total 56 / 2148 760 0 2908 

4) The Demolition of the Appendages 

The ground appendages mainly are electrical facilities, telecommunication facilities, 

waterlines, scattered fruit trees, scattered timber trees, toilets, cellars, wells, motor-pumped 

wells, fences, telephones, cable televisions, etc. The influences on the ground appendages 

from the project are shown in the following figure. 
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Table 2.4-7 The Table of the Influences on the Ground Appendages from the Project 

Type of the 
Appendages 

Ownership/Work unit Unit Total 

Pole Xifeng Electricity Authority \ 32 

Wire Xifeng Electricity Authority meter 4296 

Cable  Telecom in Qingyang meter 542 

Waterline for 
residents 

farmer meter 2360 

Pipe for oil\water Petroleum company meter 1699 

Fruit trees farmer \ 2116 

Timber trees farmer \ 310 

Water tower farmer \ 1 

Tomb farmer \ 35 

Pigpen and sheep 
yard    

farmer � 4510 

Gate house farmer \ 53 

Fencing farmer meter 4292 

Well farmer \ 23 

Toilet farmer \ 47 

Cellar farmer \ 43 

Terrace farmer � 525 

Cistern farmer \ 6 

Motor-pumping cell farmer \ 1 

(4) The Resettlement Program 

The resettlement of the demolition is detailed in “The World Bank Loans for the 

Resettlement Plan for the Infrastructure Project in Qingyang City, Gansu Province”. The main 

resettlement settings are as following: 

1) The resettlement for the land acquisition: a, monetary compensation; b, farmland 

rearranging; c, the measures for the agriculture development (agriculture reforming and the 

developing of the characteristic agriculture); d, skill training and employment promotion; e, 

endowment insurance 

2) The resettlement for the demolition of the housing: a, monetary compensation; b, 

providing of resettlement housing; c, providing of homestead for self-building. 

3) The resettlement for the temporary land occupation: a, monetary compensation; b, 

reinstatement.   

4) The compensation for the disadvantaged groups: extra 400 RMB for every household.  

In addition, there is a Christianity church in the Huoxianggou in the north-stretch area of the 

East Ring  Road needed to be relocated. The construction unit should respect the religious 

belief of the Christianity believers and communicate with the principle of the church so as to 

properly settle the problems of the site selection and relocation of the church, on the basis of 
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obeying China’s religious law. The new church should be no smaller than the original one and 

the normal religious activities of the church and the believers should not be disturbed.  

A resettlement and resumption plan for the affected people in this project is included in 

the “Residential Plan” of the proposed project, in order that they may get profits from this 

project and their living condition can be improved, or at least, be recovered. 

2.5 The Balance of the Earth-Rock Works  

There are 351860.7� earth-rock works being excavated, 119918.65� being backfilled, 

350845.79� being redundant in the excavation and 903.74� being in-short in the backfilling, 

resulting in 349942.05� being abundant. 

According to the earth-rock excavating and backfilling amount of every subproject, the 

mount of the excavation is larger than that of the backfilling. In the following periods of the 

project, every subproject should make full use of its excavation and different subprojects 

should use the surplus excavation effectively for the use of the roadbed construction and the 

field engineering to reduce the amount of the abundant excavation.  

The abundant earth-rock works from this project mainly consist of the construction 

wastes from the demolishing and the roaches from the roadbed excavation, which are 

avirulent and harmless wastes that can be disposed in the urban construction refuse landfill in 

Huoxianggou, Xifeng District. 
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Table 2.5-1 The Table of the Earth-rock in the Proposed Project 

Section of the 
Project 

Contents of the 
Project 

Backfilling Excavation  Excavation-redundant 
Backfilling 
Shortage 

Remarks 

The southward 
stretch of West 
Ring Road 

22215.86 181893.3 159677.44  

The northward 
stretch of East Ring  
Road 

22578.48 147690.63 125112.15  

The eastward 
stretch of Guxiang 
Road 

7132.43 7721.05 588.62  

The corridor 
project of 
boundary 
crossing 

Anding west 
Road�West Ring 
Road-Houguanzhai 
County� 

1315.44 411.7 0 903.74 

South Street / / /  

North Street / / /  

Anding East Road / / /  

The corridor 
project of 
integrated 
transportation 

Anding West Road / / /  

The 
reconstructing 
project of the 
roads in old 
district and 
the rain and 
sewage 
draining pipe 
network 

The middle of the 
West Ring Road 

7676.44 14144.02 6467.58  

The new 
road is 
built by 
mat 
coating for 
the original 
road 
instead of 
through 
excavating 
of the 
original 
road in the 
proposed 
project 

The wastewater 
treatment plant in 
the East District + 
the sludge 
treatment 

 39000 39000   The 
wastewater 
treatment 
project in 
Xifeng 
District 

The mating pipe 
network+ the 
promoting pump 
station in the 
midway 

 20000 20000   

total 60918.65 410860.7 350845.79 903.74  

 

2.6The Geological Condition of the Project 

(1) The Stratum Condition along the Road 

The project is located in the loess plateau in east of Gansu province, which has no 

quaternary active fractures according to the regional geological materials. Inferring from the 

drilling expose strata, the sedimentary formation of the exploring depth is the fourth loose 

sediments, which are plain fill (roadbed soil), Loess shaped powder soil seen downward. The 

conditions are stated as following: 
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a, The plain fill (roadbed soil) (Q4ml): thickness: 0.6-1.0m, upper part: 0.3�0.5m of 

gravel, coarse sand layer being dense; the under part: soil layer, being dense in the middle. 

This layer spreads along the road.  

b,  Loess shaped powder soil(Q4al+pl): isabelline-pale-yellow, soil evenly distributed, 

moist, slightly dense to medium dense, collapsibility, quick reflection to shaking, no reluster, 

medium dry strength, low toughness. The utmost exposing thickness of this layer is 8.0m, the 

none-exposing thickness being 1377.7�1421.9m. 

(2) The Ground Water 

No ground water is discovered within the area of the construction site. The ground water, 

according to the engineering geological materials of the buildings along the roads, is in the 

pebble bed below and deep buried, having no impact to the road construction. So the ground 

water need not be taken into consideration in the road bed design. 

(3) The Collapsibility Analysis of the Earth 

The collapsibility is analyzed on the samples taken from the new-built roads and the deep 

wells along the roads. In accordance with the “Collapsible loess area building codes”, the 

earth within the exploring depth along the whole roads are�-� degree of self weight collapse 

loess. 

2.7 Material sources and transportation conditions 

There are many places around Qingyang city that possesses abundant local sources with 

fine qualities and adequate reserves which could satisfy the needs for construction. The haul 

distance between sources and the construction site is limited to 15km. Outsourcing materials 

could be purchased from Xi’an, Lanzhou and other places where transportation conditions are 

convenient.  

Fields for construction earth are set in Gouquan, Houguanzhai village and Yanqi’ao, 

Pengyuan village. The haul distance is 15km.  

Being close to the urban area, the proposed project possesses a good water source. The power 

grid, which provides abundant resources of electricity, is covered densely along the project. 

The issue of power consumption could be solved by compromising with the local electric 

utilities.  

2.8 Project investment estimation and financing 

The total investment of the project is 1,165,337,600yuan. 

The corridor project of boundary crossing 
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The investment of this project is 554,194,200yuan; we propose to apply for 40,000,000 

dollars (239,120,000yuan. The exchange rate is according to the rate of the year of loan) from 

the World Bank. The amount of credit covers 45% of the investment. 

The corridor project of integrated transportation 

The investment of this project is 71,452,800yuan; we propose to apply for 7,450,000 

dollars (44,840,000yuan. The exchange rate is according to the rate of the year of loan) from 

the World Bank. The amount of credit covers 60% of the investment. 

(3) The reconstructing project of the roads in old district and the rain and sewage draining 

pipe network 

The investment of this project is 272,762,600yuan; we propose to apply for 25,600,000 

dollars (157,005,000yuan. The exchange rate is according to the rate of the year of loan) from 

the World Bank. The amount of credit covers 58% of the investment. 

(4)The sewage treatment project in Xifeng 

The investment of this project is 266,928,000yuan; we propose to apply for 24,250,000 

dollars (144,525,000yuan. The exchange rate is according to the rate of the year of loan) from 

the World Bank. The amount of credit covers 54% of the investment. 

2.9 Construction Period Arrangement  

The construction arrangement of the proposed project is according to Table 2.9-1 
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Table 2.9-1 the list of the construction arrangement 

Project partitioning Project content  
Predicted construction 
period 

The southward stretch of West Ring 
Road(from Nanwuhuan to the west end of 
the planned Dongchen Road) 

2013.03�2014.12 

The southward stretch of West RingRoad 
�from the end of the planned Dongchen 
Road to the line202� 

2013.03�2014.12 

The northward stretch of East Ring  
Road�from Anding Road to the northern 
end of Huoxianggou Bridge� 

2013.03�2015.06 

The northward stretch of East Ring  
Road�from the northern end of 
Huoxianggou Bridge to North Ring  Road� 

2013.09�2015.06 

The eastward strentch of North Ring  Road 
�From Jiulong Road to East Ring  Road� 

2013.09�2015.06 

The corridor project of 
boundary crossing 

The new section of Anding West Road 2013.06�2013.12 

South street 2015.03�2016.06 

North street 2015.03�2016.06 

Anding East Road 2015.03�2016.06 

The corridor project of 
integrated transportation 

Anding West Road 2015.03�2016.06 

The middle segment of West Ring 
Road�from the west end of Guxiang Road 
to the west end of Anding West Road� 

2012.07�2012.12 

The middle segment of West Ring 
Road�from the west end of Anding West 
Road to the wet end of Lanzhou Road� 

2012.07�2012.12 

The reconstructing project 
of the roads in old district 
and the rain and sewage 
draining pipe network 

The reconstruction of roads in old district 2013.09�2016.06 

The sewage treatment plant in the east 
district + sludge handling  

2012.09�2014.06 

Assorted pipe network + midway promoting 
pump station 

2012.09�2014.06 
Sewage project in Xifeng 

The sewage treatment plant in the east 
district + sludge handling + midway 
promoting pump station equipment  

2013.06�2014.06 

2.10 The discriminatory analysis of environmental impact factor of the 

proposed project  

The infrastructure construction project of Qingyang, which is supported by the World 

Bank credit, consists of 5 parts. Each part influences the environment to varying degrees in 

the construction period and operation period. According to the main content of each project, 

influences of projects could be divided into different parts, as what Table 2.10-1 shows:   
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Table 2.10-1   proposed project components 

Environmental effect 

NO. Project name 
Construction 
content 

Construction period Operation period  

Road construction 
Impacts of traffic noise, 
vehicle exhaust and dust 

1 
The corridor project of 
boundary crossing 

Pipe network 
construction 

Almost no impact 

2 
The corridor project of 
integrated transportation 

Road construction  
Impacts of traffic noise, 
vehicle exhaust and dust 

Road construction 
Impacts of traffic noise, 
vehicle exhaust and dust 

3 

The reconstructing project 
of the roads in old district 
and the rain and sewage 
draining pipe network Pipe network 

construction 
Almost no impact 

Sewage plant 
construction 

Machine running noise, 
shock, stench and tail water 
discharge  

4 

The sewage treatment plant 
in the east district and 
assorted Sewage project in 
Qingyang  Pipe net work 

construction 

Occupation of land 
recourses, mechanical 
noise, construction 
dust, waste water, 
solid waste, 
constructers’ domestic 
garbage and sewage, 
etc.       

Almost no impact 

 

We can see by the table that the construction content of proposed project could be 

mainly divided into three parts: road construction, pipe net construction and sewage plant 

construction. The analysis of main environmental effect shows that impacts of each project in 

the construction period are similar. However, in the operation period, impacts are different 

from each other according to the project properties. Therefore, the environment assessment 

report does a unified analysis of environmental effects in the construction period and an 

analysis by category in the operation period.    

As each project construction has certain negative impacts on the environment, we 

summarize environmental effects of each project construction according to construction 

contents:  

2.10.1 The analysis of environmental effects of road and pipe network 

construction  

Of road and pipe network construction of the proposed project, the environmental effects 

could be divided into the environmental effect in the construction period and in the operation 

period. The ecological effect in the construction period is a temporary effect; it would 

disappear as the completion of the project. However, the environmental effect in the operation 

period is a permanent effect.   
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The analysis of influencing factor of each period includes analysis of project pollution 

sources, environmental factor and social economy factor. Influence type includes pollutant 

discharge, non-polluted ecological impact and its impact on the social environment. 

2.10.1.1 The analysis of environmental effect in the construction period 

(1) Construction technology and pollution discharging aspect 

Types of pollution discharged in the construction period is shown in the Table2.10-2 

Table 2.10-2 The list of types of pollution discharged in the construction period 

Main types of pollution 

Water Atmosphere Solid waste Noise 

Project 
name 

Source Type Source Type Source Type Source 

Subgrade 
project 

Stratum water 
bust 

Mineral 
substance 

Excavation of 
subgrade 

Construction 
machinery 

Dust, 
gas 

Constructio
n spoil 

Macadam Mechanical 
noise of 

construction 
workers 

Pipe 
network 
project 

 

Stratum water 
bust 

Mineral 
substance 

Excavation of 
pipe and trench 
Construction 
machinery 

Dust, 
gas 

Constructio
n spoil 

Macadam Mechanical 
noise of 

construction 
workers 

Constructio
n camps 

Domestic 
sewage 

Detergent, oils, 
BOD,COD 

Fuel gas SO2, 
NOx, 
CO, 
dust 

Domestic 
garbage 

Slag, 
swill, 

domestic 
garbage 

Mechanical 
noise of 

construction 
workers 

Constructio
n road 

� � Construction 
dust 

Dust 
particl

e 

� � Mechanical 
noise 

Water for 
cleaning 
Concrete 
mixing 

equipment 

Concrete, sad 
additives 

Construction 
dust, mechanical 

exhaust 
 

SO2, 
NOx, 
CO, 

smoke
, soot, 
CxHy 

Mechanical 
noise 

Runs and 
maintenance of 

construction 
machinery, oily 

waste water 

Lubricating oil, 
gasoline and 
diesel, etc. 

Construction 
dust 

Dust 
particl

e 

Waste 
materials 

Clay, 
gravel 
debris, 

waste of 
cotton 

yarn and 
other 
waste 

Mechanical 
noise 

Bridge 
project 

Slurry for pier 
construction, 

oily waste 
water 

Concrete, sand 
sediment and  

Lubricating oil, 
etc. 

� � � � Mechanical 
noise 

(2)The analysis of project environmental effect 

The environmental effect along the project is shown in Table 2.10-3 

Table 2.10.3 the list of the proposed project environmental effect 

Degree of impact 
NO. Project 

Characteristi
c  

Analysis of environmental effect 
high middle low 

1 
Road 
project  

Linear 
cutting  

1.Excavation of subgrade damages the surface directly; 
2.Causing a change or involution of the ecosystem in this area; 
3.Excavation of subgrade impacts the soil erosion;  
4.Mechanical noise and tail gas impact nearby residents; 
5.Matrial transportation causes air pollution; 
6. Dust produced from the construction operation impacts air 
quality. 

√   

2 
Pipe 
network 
project 

Linear 
cutting 

1.Excavation of pipe and trench damages the surface directly; 
2.Mechanical noise and tail gas impact nearby residents; 
3.Matrial transportation causes air pollution; 

  √ 
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4. Dust produced from the construction operation impacts air 
quality. 

3 
Borrow 
area  

Block 
scattered 

1. Damage to vegetation and soil structure  
2. Change of landform and natural landscape; 
3. Descend of vegetation coverage and  biodiversity;  
4. Destruction of natural landscape, impact on ecosystem 
structure and function  
5. Aggravation of soil erosion.   

√   

4 
Bridge 
project  

Plaques 
scattered 

1. Change of landform and vegetation, impact on ecosystem 
structure and function; 
2. Piling and construction impact water quality and Huoxiang 
gully; 
3. Causing soil erosion to some degree.  

 √  

5 
Construc
tion road 

Ribbon 
cutting  

1.Material transportation impact the original traffic order; 
2. Transportation aggravates noise and air pollution, causing a 
big trouble to nearby residents. 
3. Vehicle grinds vegetation, impacting  growth and structure 
of it;   
4. Causing soil erosion� 

√   

6 

Tempora
ry 
construct
ion 
camps 

Plaques 
scattered 

1. Temporary occupation damage vegetation and soil 
structure, reducing ecosystem function; 
2.Garbage produced by construction workers impact water 
and environment; 
3.Mechanical noise impact nearby residents; 
4.Garbage produced by construction workers impact the local 
environment� 

 √  

 

(3) The Summary of Environmental Impacts under Construction 

1�The Impacts on the Social Environment 

The impacts of the proposed project on the social environment during the construction 

are mainly from the land acquisition and the resettlement. The land acquisition and the 

resettlement change the population structure and the needs of the residents along the project 

and alter the residents’ way of communication, association and the trip mode, influencing the 

economic layout and the industrial structure of the related area; moreover the noise�air 

pollution and water pollution have direct impact  on the residents within certain extent in 

varying degrees. The construction may results in the “division” of the road, which will bring 

inconvenience to the residents along; large quantity of construction materials are delivered by 

trucks during the construction, which will enlarge the traffic flow, resulting the disturbance of 

the normal traffic order; the leak and letting-out of the materials are hard to avoid for the 

vehicles delivering the road-construction materials in bulk, which will increase the dust along 

the road, resulting in the decreasing of the air quality in the related area. At the same time, the 

increase of traffic flow will aggravate the traffic noise pollution, which may affect the normal 

rest at night for the residents along the road. 

2�Environment Impacts  
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The impacts on the environment of the proposed project during the construction lie in the 

influences of the permanent land acquisition on the environment and the water loses and soil 

erosion in the related area. The construction will inevitably result in damage of the vegetation 

and landscape along the roads because of the clay-excavation and the soil slag piling up. 

Meanwhile, the inappropriate chosen of the clay-field may cause severe water loses and soil 

erosion, the damage of the farmland, the stagnation of the water column. The temporary use 

of land for the clay-excavation, construction, and the construction sidewalk will occupy the 

grassland, farmland and accesses, which will have adverse impact on the farmland, grassland 

and make the traffic inconvenient as well. Besides, the construction sidewalk may cause the 

water loses and soil erosion.  

3�The Impacts on the Surface Water 

The oil-leak of the construction vehicles pollutes the surface water and the soil. The 

sanitary wastewater and the house refuse from the residential place of the constructors also 

impact the water body along the project. 

4�The Impact on the Air Quality 

The impact of the proposed project during the construction is mainly the dust, caused by 

the excavation of the clay and stones, the delivery of the raw materials, the loading and 

unloading of the materials and the concrete mixing, etc.  

5�The Impacts on the Acoustic Environment 

The main noise of the proposed project during the construction is from the constructing 

machines, the transporting vehicles and that made by the constructors. The construction noise 

is mainly from the construction of the subgrade and the road surfacing stages. During the 

construction of the subgrade period, the loading machine, soil shifters, excavators and other 

vehicles used in the excavating and backfilling of the clay and stones will produce noise; 

during the road surfacing period, the blenders, pavers, road rollers and other vehicles will 

produce noise.   

6�The Impacts of the Solid Waste  

2.10.1.2 The Environmental Impact Analysis in the Operating Period 

Being put into operation, the proposed project will have varying degree of impact on the 

soil environment, water environment, air environment, acoustic environment, ecologic 

environment and social environment, etc. 

(1) The Impacts on the Soil and Water Environment  

The road rainfall runoff of the roads and the bridges during the operating period will at 

certain degree affect the soil and water environment along the line. During the operating 
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period, the vehicle exhaust, road dust, leaking oil and the spilled cargo, etc. will result in the 

petroleum and COD pollution after being washed by the rain into the waters or soil alongside.   

(2) The Air Environmental Impact Analysis 

The main air pollution of the proposed road is from the vehicle exhaust, whose main 

pollutants are CO, NO2, and THC. 

(3) The Acoustic Environmental Analysis 

The noise in the operating period is mainly from the vehicles on the road, which will 

influence the sensitive points along the road. The impact on the sensitive points from the 

transporting noise in accordance with the varying of the traffic volume is taken into 

consideration in this project and necessary protecting measures will be taken.  

(4) The Ecological Environment 

After the construction being done, the scientific and proper road afforests construction 

and ecologic system recovery construction can in certain degree protect the ecologic system 

along the road, forming exquisite city road landscape. Trees will be planted after the road 

afforests construction, for the seeded trip is helpful to the shielding of the traffic noise, the 

absorption of the vehicle exhausts and the blocking of the dust. 

The greening tree species in the proposed project are mainly local trees, such as the white 

bark pines, the catalpa bungei, the flowering plum, the Chinese scholartres, the Yulan 

magnolia, the glossy privet, and the Sabina przewalskii ,etc. and other new optimal species 

that can adapt to the climate and soil of the place. The proper combination of the local tree 

species and the new optimal species as well as the adaptation of the plants habit to the 

environment can provide favorable spaces for the plants growing. As a result, the overgrowth 

of the trees will reflect the flourishing atmosphere of the city. The new optical tree species 

should be mature and fine varieties, avoiding those intruding species that may affect the local 

mature ecological system and the diversity of the tree species.    

(5) The Social-economical Environment Impacts Analysis 

The social impacts of the proposed project during the operation are mainly that of noise, 

air pollution, water pollution, etc. caused during the operation of the roads, which will affect 

the residents within certain areas in varying degrees. Meanwhile, the increase of the traffic 

volume will aggravate the acoustic pollution; even affect the normal rest of the residents at 

night. 

The project will bring beneficial effect to the social-economical development, the town 

planning, the infrastructure construction, the industrial and agricultural production, the 

transportation and communications, and the tourist industry. 
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(6) The Environment Risks 

The main risks are the damages to the environment caused by the possible traffic accidents of 

the vehicles carrying toxic and harmful materials; and the harm to the ground water caused by 

the explosion of the pipelines. 

2.10.2 The Environmental Impact Analysis of the Wastewater Treatment 

Plant Construction Project 

2.10.2.1 The Pollution Analysis of the Wastewater Treatment Plant in the Construction 

Period 

The environmental impacting factors during the construction period are mainly embodied 

in the increasing of the dust concentration in the air caused by the delivering and mixing of 

the construction materials; the disturbance to the residents along the construction sites from 

the noises caused by the operating of the construction vehicles; the decreasing of the 

surrounding environment caused by the construction waste, house refuse and the waste water. 

Generally speaking, the environmental impacts during the construction period are short-time 

effects, which will be diminished or vanished as the completing of the project. The 

environmental pollution source during the construction period is as following:  

The Noise Pollution Sources 

�The noise pollution sources during the construction are mainly the carrier vehicles and 

the construction machines such as excavators and, soil shifters, land levelers, etc. The noises 

caused by the operating of the machinery are between 75-95 dB (A) within 5-15m, which will 

affect the surrounding environment in certain degree.   

�The Air Pollution Sources 

The excavating, shoving, filling and carrying of the earthwork and the loading and 

unloading, carrying of the concrete and the lime may result in dust pollution. Meanwhile, 

during the packing period of the materials, the dust pollution may also arise due to the gust, 

which may be enhanced when the wind speed is high or the transporting vehicles are in high 

speed. 

�The Water Pollution Sources 

The oily sewage may be resulted in because of the leak of the sump oil of the 

construction machinery and the rain washing of the machinery in the open air. 

� The Solid Waste Pollution Sources The solid waste is mainly from the house refuse 

discarded by the constructors and the construction abandon soil. 

�The Construction Impact on the Ecological Environment 
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The construction site of the proposed project is mainly from the farmland, which will 

reduce the area of the farmland and affect the local ecological environment. 

� The Construction Impacts on the Social Environment 

The farmers related to the acquisition of land will acquire certain economic 

compensation, to ensure their normal working and living conditions. On the other hand, the 

project can provide the local residents job opportunity at the excavating and the pipeline 

laying period, so as to increase the employ figure and the residents’ income. 

2.10.2.2 Pollution Sources Analysis during the Operation Period of Sewage Treatment 

Plant Construction Project  

During the operation the sewage plant will mainly discharge wastewater, solid waste, 

odor gas and noises. The nodal points of pollutants are shown in Figure 2.10-1 and the flow 

direction of pollutants is shown in Figure 2.10-2 

� Solid Waste 

The solid waste of the waste water treatment plant is mainly of the sediments, sand 

setting, and excess sludge, etc. According to the pertinent data, the sediment of the urban 

waste water treatment is usually 0.05-0.1t/1000m3·d, the sand setting 0.03t/1000m3·d and the 

sludge production by the biochemical treatment 0.5-0.8kgMLSS/kgBOD5. 

�The Noises 

The noises of the proposed project are mainly from the pump station, the air-blower 

room, the pumps in the boiler room, the draught fan, the sludge dewatering equipment and the 

submersible pumps, etc, the noise level of which is 0.5-0.8kgMLSS/kgBOD5. 

�The Odorous Gases 

The odorous gases of the waste water treatment plant during the operating of this project 

are mainly from the grilling and inflowing of the pump room, the grid basin, the biological 

reaction tank, the sludge concentration tank and the sludge dewatering generator room. The 

exhausted pollutions are mainly odorous gases and aerosol containing bacteria, such as 

hydrothion, ammonia, methyl mercaptan, etc. during the waste water processing. The main 

odorous gases for the waste water treatment plant are NH3 and H2S 

�The Wastewater 

In accordance with the inflowing water quality of the waste water treatment plant, the 

design scale of the process can be in short-term or long-term accordingly to be qualified to the 

effluent standard, that is to say the Level 1 standard B of China’s "Discharge Standard of 

Pollutants for Municipal Wastewater Treatment Plant"(GB18918-2002). Besides, the small 

amount of the domestic sewages, about 0.5m3/d every 20 people, can be processed in the 
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plant after being treated in the septic tank. The small amount of waste water produced in the 

operation of the plant, such as the sand-water separation wastewater, sludge concentration 

supernatant and filtrate, etc can be delivered into the plant for processing after being collected 

by the plant’s network of drains.   

2.10.2.3 The Pollution Sources Analysis of the Sludge Handling Center 

The pollution sources of the sludge handling center during the operation are same to the 

wastewater treatment plant project. 

The main pollution sources in the operation period of the sludge handling center are small 

amount of domestic sewages, the odorous gases from the sludge and the wastewater caused 

by the sludge dewatering and drying processes. 

Because the sludge handling center is alongside the wastewater treatment plant, part of 

the pollution treatment of the sludge handling center can rely on the treatment that of the 

wastewater treatment plant. There are three workers in the sludge handling center recently, the 

domestic sewages of whom can be carried to the refuse landfill together with those from the 

wastewater treatment plant. The waste water produced by the sludge dewatering and drying 

processes can be treated by the wastewater treatment process after it flows air-tightly into the 

inner sewage pipe through the percolate drain in the drying room and flows by gravity to the 

coarse grilles in the wastewater treatment plant afterwards.   

Certain amount of odorous gases will be produced during the sludge drying process in the 

sludge handling center; hence a sludge deodorization room is set in the sludge handling 

center. The deodorization room adopts the effective biological filtration deodorization 

techniques, after which the density of the odorous gases will be qualified to the standard B of 

“the Emission standards for odor pollutants” (GB14554�93). 

Because larger amount of the wastewater resources are domestic sewages and less 

amount the wastewater qualified of being discharged into the sewer from the circulation clean 

industrial park in the north of the plant, the sludge after treatment can be handled in different 

ways such as be carried to the refuse landfill or be reused as the fuel of the power station, or 

as the accessories for the construction material factories, or as the fertilizer for the farmland.  

2.10.2.4 The Pollution Analysis of the Accident Discharge in the Wastewater Treatment 

Plant 

The accident discharge of the wastewater treatment plant refers to the part or all of the 

wastewater being discharged without treating because of the disorder of the machinery in the 

plant, the largest discharge value of which can be the whole amount of the inflow value, and 
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the density of the discharged wastewater can be equal to the designed density for the inflow 

water. 
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3. Regional environment profile and evaluation of current 

situation  

3.1Geographic location 

Qingyang City is located in the east of Gansu Province. The east adjoins Yan'an, Shaanxi 

Province; the west neighbors on Guyuan, Ningxia Hui Autonomous Region; the south borders 

Pingliang, Gansu Province and Xianyang, Shaanxi Province; the north is adjacent to Yulin, 

Shaanxi Province and Yinnan, Ningxia Hui Autonomous region. The geographical 

coordinates are longitude 106°20′�108°45′ east, and latitude 35°15′�37°10′ north.   

The proposed project is situated in Qingyang City, Gansu Province and involves the Xifeng 

urban district and the surrounding villages and towns. For detailed geographic location, see 

Table 1.1-1.  

3.2 Natural environment profile 

3.2.1 Landform and geology  

3.2.1.1 Topography and landform 

Qingyang City is located in gully areas of Loess Plateau in Eastern Gansu Province. It is 

narrow east to west and long north to south. The northwestern area is higher than the 

southeastern area. The land slopes from the northwest to the southeast and the altitude varies 

from 885m to 2082m. See Table 3.2-1. According to topographical features, Qingyang City 

could be divided into three natural areas:     

�1�Dongzhiyuan Area 

Dongzhiyuan Area locates in the middle and south part of Qingyang and the center part is 

Dongzhi and Pengyuan. The surface is very complete and the thickness of the loess varies 

from 150 meters to 200 meters. The 1573 square kilometers of loess accounts for 42.9 percent 

of Qingyang City and is the largest loess plateau in the world. Because of longtime erosion by 

wind and water, the plateaus are high and the gullies are deep. Landforms like the spirals, 

ridges, sieves and level grounds are scattered on the plateau. At the edges are some canine-

teeth-shaped valleys. And the altitude varies from 1200m to 1500m.   

(2)Incomplete plateau and valley area  

This area is located in the middle of Qingyang City and Chuandao Area. Qingcheng and 

Nanzhuang can best represent this landform. The total area is 931 square kilometers and 

accounts for 25.4 percent of Qingyang. Broken tablelands and river valleys extend and 
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collapse and slump are very serious. The cross sections of the main valleys are U-shaped and 

the subsidiary are v-shaped. The slopes are steep and the heights vary from 1018m to 1410m.  

(3)Hill and gully area 

This area is located in the northwest of Qingyang and the typical landform can be found 

in Tuqiao and Binglincha. The total area is 1165 square kilometers and accounts for 31.7 

percent of Qingyang. The hills and gullies rise and fall and alternate with each other. The 

Qiaoshan Mountain are part of the Hengling and Taibai mountain ranges. The altitudes range 

from 1127m to 1623m.    

3.2.1.2 Geology 

The area to be assessed is located in the southwest of Shaanxi-Gansu-Ningxia basin, i.e. 

the Ordos Basin and belongs to the Yi-Shaan Shield in the east part of Qilian shan 

Lüliangshan Helanshan epsilon structural system and is the one of the largest inland basins 

controlled by the third subsidence zone of the neocathaysian structural system. The 

embryonic form emerged from the middle and later stage of Permian to the early Triassic 

Epoch. From the middle Triassic Epoch to the early Cretaceous was the development stage of 

large inland depression basins. The crustal structure mainly subsided and formed a large pan-

shaped depression, namely the Tongchuan-Qingyang Basin. At the end of Triassic Period, the 

depression rapidly ascended and the large basin disintegrated. Large depression basins 

emerged in the Jurassic times and the current basin shape was formed. The Yanshan 

movement made the Jurassic Basin disintegrate. The east part ascended and formed a slope. 

The west formed a large north-south depression tianhuan syncline from the Lake of Heaven to 

Huan County in Ningxia. The deposits were more than 4000m deep and the thickness in the 

Lower Cretaceous Series reached 1000m.  

After the early Cretaceous Period, the basin ascended and not until the Pliocene did it 

subside in large scale. The Hipparion Red Clay began to deposit in many areas. The 

Quaternary deposit on the planation surface of Pliocene series. There were some Sanmen 

formation of rivers and lakes along the paleohydrogeological network at the early Pleistocene 

stage. At the north of Qingyang, the loess of Wucheng wasn't formed above the Pliocene 

series and the thickness was between ten to sixty meters. The Lishi loess formation of middle 

Pleistocene, the Salawusu and Malan formation and of the upper Pleistocene were influenced 

by the ascending motion and caused the formation of the current landscape and water system. 

The thickness in the south of Qingyang reached between 100 to 180 meters. At the west bank 

of Malian River were the highest remaining terraces with the main part of Lishi loess and 

Malan loess terraces were quite common along the current water system and the thickness 
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was between ten to twenty meters. The holocene deposit, pluvial and loess sandy loam are 

distributed in the main river courses and the branches. The thickness of the sandy loams in the 

river courses and terraces could reach three to eight meters. The thickness of the sand gravels 

in the bottom could reach three to five meters. The thickness of the sand gravels on the 

riverbeds could reach five to fifteen meters and thus a fine aquifer was formed.   

Based on the petroleum drilling materials, except the Silurian and Devonian rocks, others 

have been identified, but the layers of the first four ages have been covered by loess and only 

Lower Cretaceous Series were found in the deep valleys.   

3.2.2 The climate 

Qingyang is located in the inland middle-latitude zone and is greatly influenced by the 

monsoon. The four seasons are quite different. Winter is cold and long, while summer is hot 

and short. The characteristics of temperate continental climate are distinct. There are less rain 

and snow in the spring and drought often occurs. Summer is short and wind blows from the 

south. There may be heavy rain and hails in summer. It rains a lot in autumn and the air is 

humid. Winter is long and cold. It seldom rains or snows but it is always windy. The main 

disastrous weathers are the drought, frost and regional hails and heavy rain.    

Wind blows from the SE and SEE most. The average wind speed reaches 2.5 m/s. The 

wind speed is higher in the spring and the speed in summer lowers. The average temperature 

is 8.6 �. The average annual precipitation is 557.3mm. The annual evaporation is 1474.3mm. 

The average annual hours of sunshine reaches 2422.4 hours. According to the weather 

statistics, the annual average wind speed in Qingyang is 2.7m/s, average temperature 9.5 �, 

highest temperature 36.4�, lowest temperature - 17.3 �, annual average precipitation is 

459.5mm and annual hours of sunshine is 2534.8 hours.   

Affected by the topography, the climate can be divided into three regions, including 

plateau(hill) mild semi-humid area, warm semi-humid area along the waterways and cool 

moist climate in the mountain areas.  

3.2.3 Water resource and hydrogeology  

3.2.3.1 Surface water 

The intertwined and dendritic water systems are developed in Qingyang.   

�1� Water resources overview  

In Qingyang, the river beds develop, the surface of water-flow is broad, the water volume 

is low. The average amount of runoff in many years is 14.511×108 cubic meter/year and the 

amount of runoff in an average year (guarantee rate P=50%) is 13.236×108 cubic meter/year 
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and the amount of runoff in low water year (guarantee rate P=95%) is 7.529×108 cubic 

meter/year but the current of water is centralized and the sediment concentration is high, the 

mineralization rate in some parts is high and cannot be exploited. The accessible surface water 

resource is 3.079×108 cubic meter/year, the amount of water exploited is 1.84721×108 cubic 

meter/year. 

�2�River system  

The river involved in this project is Malian River, which is the largest river in Qingyang. 

With the boundary of Quzi County, the north part is Zhu River, the south Malian River. The 

source of the river is Mahuang Mountain in Ningxia and it flows through Hongde, Huanxian, 

Qingyang, Xifeng and Changqingqiao and flows out of this area in Dongjiagou and the total 

length is 366 kilometers. The area of the river is 19080 square kilometers. The length inside 

the area is 344 kilometers and the area is 16900 square kilometers. According to the materials 

of Hongde hydrologic station, the annual average runoff is 8385×104m3/a. The distribution of 

runoff is uneven in one year, the runoff from April to June accounts for 15%, July, August 

and September 57.5%, the rest months account for 27.5%. The average sediment sand content 

is 249kg/m3. The average annual runoff of Malian River is 475 million cubic meters and the 

speed is 15.06 cubic meters/second.  

The surface water system of the project to be constructed, see Table 1.5-1. 

There is a large reservoir 20 kilometers west of the city, Bajiaju reservoir. The drainage 

area it controls is 3522 square kilometers. It is a large hydro junction of flood prevention, 

water supply and irrigation. The overall storage is 511 million cubic meters (by the end of 

2000 it has silted up 330 million cubic meters). The effective storage is 337.5 million cubic 

meters. The completed city water supply project takes water from this reservoir and the 

designed current capacity is 0.5 cubic meters/second. The quality of reservoir water is good 

and is the main water source in the city. The project to be constructed is located in Xifeng and 

20 kilometers from the reservoir and has no negative influence on the water source.     

3.2.3.2 Underground water 

The underground water in Qingyang can be divided into phreatic water and confined 

water. According to Qingyang water resource report, the average amount of underground 

water resource is 198.05 million cubic meters, and the amount of underground water in plain 

area is 37.95 million cubic meters.     

Dongzhiyuan area where the city is located, is influenced by the surrounding valleys and 

forms an independent water system. The underground water in Dongzhiyuan can be divided 

into loess phreatic water and lower cretaceous water. The loess phreatic water exists in the 
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Quaternary loess and is supplied by rainfall. The phreatic water at the center of the plateau is 

shallow and the aquifer is thick. The phreatic water at the edge of the plateau is deep and 

thickness of aquifer decreases. The groundwater level at the center of the plateau is between 

20 to 40 meters and the thickness of aquifer varies from 40 to 80 meters. The water 

production of a single well is 600 to 1000 cubic metes for one day and night. The water 

quality at the plateau area is good and the mineralization rate is less than one gram per liter 

and is suitable for drinking and irrigation. The annual permitted yield is 7923.4 thousand 

cubic meters.       

�1�Distribution of underground water resource 

The phreatic water is influenced by precipitation and aquifer storage capacity and the 

amount in the plateau area in the south is high and ridges in the north low. According to water 

pressure, it can be divided into average storage area, weak storage area, inferior storage area 

and non-pressure area. The average storage area is distributed in Zhenyuan County and Huan 

County and stretches from north to south. It is 210 kilometers from north to south and the 

breadth is between 35 kilometers and 100 kilometers. The height of piezometric head varies 

from 200 to 600 meters and Mengba and Zhenyuan County are the highest.   

The weak storage area is distributed in the east and west of average storage area, and the 

area in the east is the largest and is located between the upper part of the east tributaries of 

Malian River and Ziwu Mountain. The height of piezometric head ranges from 100 to 200 

meters. The inferior storage area is distributed in the east of Ziwu Mountain and northwest of 

Huan County. The non-pressure area is distributed in the west of Huan County and Ziwu 

Mountain.   

�2�Confined groundwater  

The confined groundwater in Qingyang is mainly stored in the Cretaceous synclinal 

basin. The six groups from lower to upper part are Yijun, Luohe, Huachi, Huanhe, 

Luohandongand Jingchuan respectively. Except Luohandong and Huanhe group, the 

Quaternary system develops well. Generally speaking, the underground water flows to the 

southeast, and the hydraulic slopes are from 4.6‰�7.5‰.    

�3�Phreatic water  

Phreatic water refers to underground water in the first aquifuge. It only has impermeable 

base and no impermeable roof. Due to the gravity, the phreatic water moves from the high 

level to low level and forms runoff and drains in the form of spring or leakage. The phreatic 

water in Qingyang includes loess rift phreatic water in the plateau area, ridges, knolls, and 

phreatic water in the pebbles and gravels of the valley.     
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3.2.4 Soil 

The soil in Qingyang can be divided into four categories, namely black Lu soil, loess soil, 

silt soil and red soil, which account for 1169 thousand mu, 3889 thousand mu, 113 thousand 

mu and 6 thousand mu respectively and the percentages are 22.6%, 75.1%, 22% and 0.1% 

respectively. Based on the geomorphological features, the regional and vertical distribution of 

the soil are distinct.   

3.2.5 Animal and plant resources 

The forest distribution in Qingyang is dispersed. Only Ziwu Mountain has some natural 

forests. The trees include aspen, birch , pine and arborvitae and the average vegetation 

coverage rate is 50.2%. So far there are 1057.5 thousand hectares of forestry land, among 

which the forest land 40.38 million hectares, open forest land 5.23 million hectares, shrubbery 

7.22 million hectares and forest coverage rate 19.66%. The coverage rate in the northern loess 

and hilly areas is lower. The coverage rate in Huan County is 3.87% and in Qingyang County 

and Zhenyuan County 14%, which are far below the average rate in the whole area. The 

coverage rate in Heshui County is higher and is 56%.  

The forest distribution of the planned project, see Figure 3.2-1, 

The grassland, 1147.8 hectares, accounts for 42.17% of the total area. The grasslands are 

distributed in the north, Huan County and Huachi County and are the main animal husbandry 

area. The natural grassland, 106.14 hectares, account for 92.4% of the total grassland area and 

are distributed in Huachi, Huan county and Ziwu Mountain. The man-made grassland, 86.1 

thousand hectares, accounts f or 7.55 of the total grassland area and are distributed in the 

middle and southern area. There are 155 kinds of trees in this area and the representative trees 

are apricot, acacia, willow, pine, cypress, birch and sophora japonica. The economic trees are 

apple, pear, apricot, walnut, date, plum and mulberry trees.     

There are altogether 169 kinds of wild vertebrate species, including some national 

second-class protected animals like golden eagles, owls and great bustard. Animal and plant 

resources are mostly found in Ziwu Moutain and seldom found in sewage disposal plant area 

in Xifeng.   

The biodiversity and abundance of the project to be completed, see Figure 3.2-4 

3.2.6 Earthquake intensity  

According to the national seismic zoning, the basic seismic intensity in Qingyang is six 

degree. Although there were no destructive earthquakes, it is greatly influenced by seismic 

waves in neighboring areas, for example, the Hua County earthquake in 1955, the Qingyang 
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earthquake in 1954 and the 8.5 degrees earthquake on Richter scale in Haiyuan in 1920 and 

caused great losses.   

3.3 Overview of the social environment   

3.3.1 Administrative divisions and population   

There are five townships and two towns, 102 administrative villages and 883 villages; 

three neighborhood offices and fifteen communities. By the end of 2009, there are 349.2 

thousand people, the rural population is 224.9 thousand and urban population is 103.6 

thousand and the total area is 996.346 square kilometers, covering Pengyuan, Houguanzhai, 

Zhaizi, Shishe, Dongzhi, Wenquan and Chenhu county and 88 administrative villages and 827 

villages are involved.     

3.3.2 Social economy  

3.3.2.1 Overview 

The leading industry in Qingyang is petrochemical industry and the main industrial 

product is crude oil. The major agricultural products include wheat, corn, sorghum, millet, 

bean, etc. Cash crops include canola, flax, vegetable, herb, tobacco, etc. Agricultural by-

products include citron day-lily, almond, sheepskin, wool, etc.  

Xifeng completed 6.691 billion yuan of GDP, increased by 15.5% compared with the 

previous year. The added value of primary industry is 767 million yuan, increased by 6.8 

percent; the added value of secondary industry is 3721 million yuan, increased by 18.5 

percent, among which manufacturing industry completed added value of 2960 million yuan, 

increased by 13.0 percent; the added value of tertiary industry is 2443 million yuan, increased 

by 13.9 percent. The ratio of three industrial restructurings are 11.1�53.7�35.2. According to 

residential population, the per capita GDP reached 19849.9 yuan, not including covering 

13110.5 yuan (around 1920 US dollar) of per capita industry in the oil industry.          

3.3.2.2 Agriculture and rural economy 

�1�Farming 

The crop acreage in 2009 is 82.21 acres, increased by 0.8 percent. Grain area is 457.5 

thousand mu, increased by 0.5 percent compared with the previous year. Cash crop area is 

322.3 thousand mu, decreased by 1.0 percent compared with the previous year. The area of 

animal feed crops is 42.3 thousand mu, increased by 21.9 percent compared with the previous 

year. The ratio of grain, cash and animal feed crops changed from last year's 5.6�4.0�0.4 to 

5.6�3.9�0.5.      

�2�Horticulture 
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In 2009, seven thousand mu of afforestation were increased and reached 355 thousand 

mu and the forest coverage increased by 1.3 percent compared with the previous year. The 

forest products volume is 1459 tons, increased by 5.7 percent compared with the previous 

year. The total area of orchard reached 239.1 thousand mu and the fruit production reached 

118 thousand tons, increased by 55.9 percent compared with the precious year. The apple 

production is 112 thousand tons, increased by 59.3 percent.      

�3�Livestock  

By the end of 2009, the population of large livestock is 17.6 thousand, increased by 2.9 

percent, compared with the previous year; the meat production is 5328.73 tons, increased by 

447.63 tons and 9.2 precent compared with the previous year. The mild production is 100 tons 

and the production of poultry and eggs is 569.7 tons, increased by 66.7% and 5.35 

respectively.   

�4�Fishery 

The aquatic production in 2009 was 130 tons, decreased by 3.8% over the previous year.  

3.3.2.3 Industry and construction  

�1�Industry  

The overall industrial output value in 2009 was 1.821 billion yuan, increased by 42.2% 

over the previous year and the added value was 607 million yuan, increased by 43.65 over the 

previous year. Large-scale industry completed 1.151 billion yuan of output value, increased 

by 36.9% over the previous year and the added value was 344 million yuan, increased by 

42.4% over the previous year. Local enterprises below the provincial level completed an 

output value of 235 million yuan, increased by 45.7% over the previous year. Large state-

owned enterprises completed an output value of 115.03 million yuan, increased by 0.5% over 

the previous yea. Collective enterprises completed an output value of 15.72 million yuan, 

increased by 34.7% over the previous year. The shareholding enterprises completed an output 

value of 87.63 million yuan, increased by 21.9% over the previous year. The enterprises 

invested by foreign, HK, Macao and Taiwan companies completed an output value of 125.39 

million yuan, increased by 1.8 times over the previous year. The added value of light industry 

was 232.16 million yuan, increased by 1.2 times over the previous year. The added value of 

heavy industry was 111.61 million yuan, decreased by 17.7% over the previous year.      

�2�Construction 

The overall output value of construction in 2009 was 3.02 billion yuan, increased by 

35.9% over the previous year. 34 large enterprises completed an output value of 2.465 billion 

yuan, increased by 36.1% over the previous year. The overall added value was 761 million 
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yuan, increased by 47.7%. The large enterprises completed an output value of 549 million 

yuan, increased by 29.7% over the previous year.    

3.3.2.4 Transport, postal and telecommunication industry  

�1�Transport  

Three asphalt roads were completed in 2009 and the total distance was eight kilometers 

and the rate of favorable view is 77%. By the end of 2009, there were 1356 passenger buses 

and 6599 trucks. The passenger volume reached 38.65 million (times) and the passenger 

turnover reached 1113.449 million. The cargo volume reached 17.03 million tons and the 

cargo turnover reached 535.07 million.    

�2�Postal communications  

There were 11 postal offices and 2o telecommunication bureaus in this area. The total 

postal service amount was 16.33 million yuan, dropped by 18.2% over the previous year. The 

total income of postal services was 19.03 million yuan, increased by 28.9% over the previous 

year. The distance of one-way delivery in rural area reached 1090 kilometers. The total 

distance of one-way postal routes reached 121 kilometers. 407 million yuan of telecom 

business was completed, increased by 57.8% over the previous year. The telecommunication 

service revenue was 194 million, increased by 2.6% over the previous year.    

3.3.2.5 Science and technology and education  

�1�Science and technology 

1.53 million yuan was invested on science and technology in 2009. 39 new 

commissioners were selected. More than 540 sessions of science and technology trainings 

were delivered. And the number of trainees exceeded 60000. 47 science model villages and 

3779 model households were established. 149 new categories and technologies were 

introduced. More than three hundred model fruit farmers were trained. 40 technical instructors 

were hired. Four sessions of training classes were held and more than 3000 people attended. 

26 science projects related to the mainstay industries were exploited. It has established 

cooperations with Chinese Academy of Sciences, Gansu Academy of Agricultural sciences, 

Longdong University and Northwest A&F University. 31 projects were completed and more 

than forty scientific technology problems were solved. 13 new categories of vegetables were 

introduced and two modern technical training schools for farmers were founded.        

�2�Education  

17 new schools and 5 continued projects were constructed in 2009. The total construction 

area was 115 thousand square meters. The overall investment was 270 million yuan. The pre-

school kindergarten admission rate was 76%, the school-age children enrollment rate reached 



  

Environmental Impact Statements on the Infrastructure Construction of Qingyang in Gansu Province Supported by World Bank Loan  

 82

100%. The high school enrollment rate was more than 75%. The qualification rate of primary 

school graduates was 80.5%. 2532 students were enrolled by colleges and universities, the 

acceptance rate was 60.3%. 643 students were accepted by Tier II universities and the 

acceptance rate was 22.1%. There are around schools in this district, including one college, 

three secondary technical schools, one adult education school, 28 middle schools, 120 

primary schools, one special education school and 46 kindergartens. The faculty number is 

7398, including 6726 full-time teachers. There are 93230 students.    

3.3.2.6 Tourism resources, scenic spots, cultural relics and historical sites   

The ancestors of China have been to this place and Qingyang is the birthplace of our 

nation. The ancestors began a farming culture in this area. Qingyang was the first 

revolutionary base in northwest China. In 1934 Liu Zhidan and Xi Zhongxun built the 

Shaanxi and Gansu Soviet government in Huachi and Nanliang.        

The cultural relics in Qingyang are abundant in all historic eras. More than 2700 sites of 

cultural relics were discovered, including four national cultural heritages, 69 provincial 

cultural heritages and 147 county cultural heritages. There are more than 20,000 pieces of 

cultural relics.   

According to the research, there are no cultural heritages in the area where the project is 

to be constructed.  

3.3.3 Mineral resources  

�1�Oil resources  

Qingyang is the key exploration area of Changqing oilfield and also the major producing 

area. Since the exploration in 1969, on the 20,000 square kilometers of land, it is estimated 

that there are 2.847 billion tons of oil and gas, which accounts for 33% of the whole resources 

in Ordos Basin. The amount of oil reserves is 372 million tons and the controlled reserve of 

oil is 289 million tons and the estimated reserve of oil is 291 million tons and the amount of 

dissolved gas is 243.6 cubic meters. There are 15 small oil fields, 66 exploration areas, 5442 

drilling wells and the cumulative production of crude oil is 29.82 million tons. It has become 

the fifth largest in China and second largest in west China. The production areas include six 

counties and one region except Zhengning County. Especially the Xifeng oilfield discovered 

in 2001 and the amount of oil reserve is 108.22 million tons and the controlled reserve of oil 

is 203.16 tons and the estimated reserve of oil is 123.83 million tons. It was regarded as one 

of the most important discoveries in the oil exploration history in China and the annual 

productions is over one million tons.  
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�2�Coal resources  

Qingyang is rich in coal resources and estimated reserve is 134.2 billion tons, which 

accounts for 94% of that of Gansu. The shallow reserve is estimated to be 8.4 billion tons and 

the reserve is concentrated, the structure is simple, the coal layer is thick, the quality of the 

coal is high and the coalfield hasn't been damaged. The coal reserve in Huan County is more 

than 4 billion tons and the coalfield is shallow and has great exploration prospect.      

According to the current data, the long flame coal in Qingyang contains low sulfur and 

phosphorus. The average coal moisture(Mad) 10.15%, ash(Ad) 16.72%, sulfur(Std) 0.96%, 

phosphorus(P) 0.013%, fine cola volatility(Vdaf) 41.97%, calorific 

value(Qgr.vd)25.14MJ/Kg; Y=0. The lowest softening temperature of the fifth layer is 1190� 

and the highest 1290� and the average temperature 1240�; the lowest softening temperature 

of the eighth layer is 1075�, the highest 1315� and the average 1167�. Both layers are low-

melting coals.   

�3�Gas resources  

The total amount of gas resources is 13588×108m3, among which the amount from 500 

to 1000 meters is 568×108m3, the amount from 1000 to 1500 meters is 6300×108m3, the 

amount from 1500 to 2000 meters is 6120×108m3. The resource abundance rate is 

0.98×108m3/km and the resource abundance rate is between middle and low level.      

�4�Natural gas (petroleum associated gas) resources  

The oil and gas resources in Qingyang are abundant, the first western branch of 

Changqing Oilfield Company produces 60,000 cubic meters of oil associated gas per day and 

the second western branch 60,000 cubic meters of gas per day(the estimated amount of oil 

associated gas is 0.2 million cubic meters.) So far, Changqing Oilfield has founded a gas 

drilling well in Zhenyuan with the daily production of 20,000 cubic meters. The total gas 

output is 140,000 cubic meters. The annual amount of utilizable gas is 51.1 million cubic 

meters.          

3.3.4 Land utilization and planning 

�1�The change of land utilization in Qingyang  

The total area in Qingyang is 40.8297 million mu, and the largest is pasture land, 

followed by arable land. The change of land utilization in Qingyang, see Figure 3.3-1.  

Table 3.3-1   The land utilization in Qingyang in the past ten years 

Year 2000 2006 

Project  
Acreage(milli
on mu) 

Percentage(%
) 

Acreage(millio
n mu) 

Percentage(%) 
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Plowland 10.6510 26.09 9.9382 24.34 

Garden plot  0.5800 1.42 0.3401 0.83 

Forest land 8.3325 20.41 8.6755 21.25 

Pasture 16.8751 41.33 17.0501 41.76 

Residence and 
mining field  

1.0749 2.63 1.399 3.43 

Transport  0.2744 0.67 0.2836 0.69 

Water 0.2271 0.56 0.2216 0.54 

Unused 2.8147 6.89 2.9216 7.16 

Total 40.8297 100.00 40.8297 100.00 

 
(2) Planning of land use 

The total pasture area drops to 16.2656 million mu, 39.84% of the total area; The arable 

land remains 10.6223 million mu, 26.02% of the total area. The forest land and garden plot 

increase slightly, 9.1689 million and 0.608 million mu respectively, which account for 

22.46% and 1.495 respectively. The percentages of residence and mining field, transport and 

water area account for 2.63%, 0.67%  and 0.56% respectively.     

3.4 Overview and evaluation of acoustic environment  

Surveys related to the noise are conducted, including the origin and those affected. We would 

examine the sensitive spots, detect and analyze the acoustic environment in Qingyang.   

3.4.1 Assessment of the acoustic environment in the road and pipeline 

construction renovation area   

3.4.1.1 Status survey of the acoustic environment 

�1�Assessment of the main noise pollution source  

The comprehensive improvement of road construction and water pipeline construction 

projects are located in Xifeng District of Qingyang, including south extension project of the 

west road, the north extension project of the east road, Anding road extension project, urban 

road transport management project, the pipeline improvement project of the middle part of 

east road and the pipeline reconstruction project of the Anding Road. The project constructs 

based on the current roads. The major noise pollution source is traffic noise and also some 

daily life noise made by local residents.     

�2�Research on the noise sensitive points 

The protected objects of this project include village and schools. As is demonstrated on 

Table 1.9-1, there are 18 sensitive points, including 14 residences and 4 schools.   
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3.4.1.2 Noise detection and assessment   

�1�The arrangement of the detective spots  

The monitoring spots are arranged along the highway noise-sensitive targets, 18 sensitive 

points and 18 monitoring spots are chosen to know the noise status of the new roads and 

pipelines. The sensitive points and monitoring spots, see Table 3.4-1.  

�2�Monitoring time and method 

Qingyang environmental monitoring station was commissioned to carry out the detection 

on some monitoring spots from July to October, 2011. The measuring time, equipments, 

calibration and methods conform to the Acoustic Environment Quality Standard (GB3096-

2008) and Environment Monitoring Technical Specifications.    

�3�Monitoring results and assessment 

1�Noise status monitoring results of the sensitive points 

The results are provided by Qingyang environment monitoring station, the 24-hour 

monitoring results are demonstrated in Table 3.4-2.   

2�The noise status assessment of sensitive points.  

The distance between the road and 18 sensitive points are controlled within 35 meters. 

According to the results, most sensitive points are influenced by traffic noise, thus the 

monitoring values of the sensitive points are higher at night.   

We can see from the results that for special buildings, except the Houguanzhai clinic in 

Xifeng District, none of the three schools, two hospitals and one sanatorium reached the 

standard of Acoustic Environment Quality Standard�GB3096�2008�. The traffic and 

construction greatly influenced the sensitive points. In addition, except the fifth south road 

and water tower spots, other sensitive points haven't reached the 4a standard of Acoustic 

Environment Quality Standard�GB3096�2008�, the results at night went over the limit. It's 

mainly because the traffic is heavy at night and the noise monitoring indexes of the sensitive 

points are higher and over limit.     
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Table 3.4-1 Monitoring points table of the sound environment quality along the 
proposed project 

Number Name Longitude and latitude  
Distance to 
the center 
of the road 

Environment features of the 
sensitive points 

Monitoring 
requirement 

E107°38′29.5″ 

1 

South 
extension of 
the west road 
and S202 point 

N35°39′6.7″ 
25m 

Business district influenced by 
traffic noise 

E107°37′55.4″ 

2 

Resettlement 
projects near 
the forests of 
Dongzhi 
village 

N35°37′57″ 
65 

Villages influenced daily life 
noise 

E107°37′49.4″ 
3 

Fifth south 
road under 
construction N35°40′49″ 

 
Business district influenced by 
traffic noise 

E107°39′11″ 
4 

Qingyang 
Experimental 
Primary School N35°44′06″ 

150m Typical schools along the road 

E107°39′07″ 

5 

Relative's 
courtyard of 
Qingyang 
Experimental 
Primary School 

N35°44′04″ 
50m 

Residential areas affected by 
traffic noise 

E107°38′58″ 

6 

Relative's 
courtyard of 
the 
construction 
commission   

N35°44′02″ 
40m 

Residential areas affected by 
traffic noise 

E107°38′39″ 

7 

Relative's 
courtyard of 
the Xifeng 
plastics plant 
and disabled 
person's 
federation 

N35°44′20″ 
150m 

Residential areas affected by 
traffic noise 

E107°39′20″ 
8 

Bihui highland 
community N35°44′08″ 

180m 
Residential areas affected by 
traffic noise 

E107°39′16″ 

9 

Former 
Qingyang 
Cigarette 
Factory 
community 

N35°44′07″ 
160m 

Residential areas affected by 
traffic noise 

E107°38′56″ 
10 

East lake 
community N35°44′00″ 

170m 
Residential areas affected by 
traffic noise 

E107°40′57.5″ 
11 

Tree planting 
group N35°41′6.5″ 

65m 
Residential areas affected by 
traffic noise 

E107°38′48.1″ 
12 

Water tower of 
tree planting 
group N35°45′5.8″ 

40m 
Residential areas affected by 
traffic noise 

E107°38′32″ 
13 

Qingyang old 
cadres’ 
sanatorium N35°43′52″ 

20m 
Typical sanatorium along the 
road 

E107°37′36″ 
14 

Xifeng 
Muslim’s 
Primary School  N35°43′48″ 

50m Typical school along the road 

15 Houguan 
Clinic in 

E107°36′50″ 30m Typical hospital along the road 

�Equivalent 
continuity A 
Sound level 
Leq��Monitor
ing for two 
days, once for 
day and night 
respectively and 
no less than 20 
minutes each 
time��The 
monitoring 
spots in villages 
are set at the 
windows one 
meter from the 
road�the 
monitoring 
spots at school 
are set at the 
window one 
meter from the 
road and 1.2 
meter from the 
ground. 
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 Clinic in 
Xifeng District, 
Qingyang 

N35°43′43″ 
  

E107°38′15″ 

N35°44′27″ 16 
Qingyang 
People’s 
Hospital 

N35°35′03″ 

150m Typical hospital along the road 

 

3.4.1.3 Monitoring and evaluation of the traffic noise  

In order to know the extent of influence the traffic noise has had upon the sound 

environment along the road, relative’s courtyard of the construction commission and Houguan 

Clinic of Xifeng District, Qingyang were selected to go through the 24-hour detection. The 

traffic per hour is recorded according to the different types of vehicles and cross-section 

detection was conducted at different distances from the road.  

The monitoring conforms to the international GB3096-2008 Urban Environment Noise 

Measuring Method. The equivalent continuity of monitoring is A sound level. The 24-hour 

monitoring results of the relative’s courtyard of Qingyang Experimental Primary School, 

which is 10 meters away from the road, see Table 3.4-3, the cross-section monitoring results, 

see 3.4-4; The 24-hour monitoring results of Houguan Clinic of Xifeng District which is 8 

meters from the road, see 3.4-5, the cross-section monitoring results, see 3.4-6.  
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Table 3.4-2  The noise status monitoring results of sensitive points of the proposed 
project  Unit (dB) 

Assessment standard July, 9th  July, 10th  

Assessment value Leq�A� 
Serial 
numb
er 

Name of monitoring 
site 

Major sound 
source Night Day 

Day Night Day Night 

1 
South extension of the 
west road and S202 
point 

Traffic noise 64.4 60.2 65.3 61.1 

2 
Resettlement projects 
near the forests of 
Dongzhi village 

Daily life 
noise 

57.4 56.3 49.3 40.7 

3 
Fifth south road under 
construction 

Daily life 
noise 

70 55 

45.8 40.3 46.4 39.7 

4 
Qingyang 
Experimental Primary 
School 

Traffic noise 60 50 64.3 58.3 64.7 59.4 

5 

Relative’s courtyard of 
Qingyang 
Experimental Primary 
School 

Traffic noise  68.5 62.1 67.5 62.4 

6 
Relative’s courtyard of 
the construction 
commission 

Traffic noise 61.6 48.0 62.1 44.2 

7 

Relative’s courtyard of 
Xifeng plastics plant 
and disabled person’s 
federation 

Traffic noise 66.9 63.3 67.2 59.9 

8 
Bihui highland 
community 

Traffic noise 65.9 61.9 63.2 61.4 

9 
Former Qingyang 
Cigarette Factory 

Traffic noise  64.3 62.0 65.1 62.3 

10 East lake community  Traffic noise  64.5 57.3 65.2 56.2 

11 Tree planting group Traffic noise 66.1 64.1 67.4 62.2 

12 
Water tower of the 
tree planting group  

Traffic noise  

70 55 

52.5 49.7 51.7 47.1 

13 
Xifeng Muslim’s 
Primary School 

Traffic noise 62.5 57.5 63.4 58.7 

14 
Houguan Clinic of 
Xifeng District, 
Qingyang 

Traffic noise 51.7 43.2 49.0 41.3 

15 
Qingyang People’s 
Hospital 

Traffic noise 

60 50 

67.3 61.3 68.7 60.9 
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Table 3.4-3  The 24-hour continuous monitoring results of traffic noise 

Monitoring 
Date 

Monitoring time Noise source Monitoring value Leq�A� 

1�00 Vehicles  48.0 

2�00 Vehicles 44.2 

3�00 Vehicles 41.4 

4�00 Vehicles 50.1 

5�00 Vehicles 47.8 

6�00 Vehicles 55.8 

7�00 Vehicles 60.2 

8�00 Vehicles 61.4 

9�00 Vehicles 64.7 

10�00 Vehicles 61.9 

11�00 Vehicles 62.1 

12�00 Vehicles 61.6 

13�00 Vehicles 62.5 

14�00 Vehicles 63.1 

15�00 Vehicles 61.8 

16�00 Vehicles 62.2 

17�00 Vehicles 62.9 

18�00 Vehicles 64.8 

19�00 Vehicles 56.4 

20�00 Vehicles 56.8 

21�00 Vehicles 57.6 

22�00 Vehicles 58.8 

23�00 Vehicles 54.6 

2011.7.9 

24�00 Vehicles 52.7 

 

Table 3.4-4  Tenuation cross-section monitoring results 

Equivalent sound level dB(A) Traffic volume(Vehicle/Hour 
           Distance 
Date 

20m 50m 80m 120m Large Medium Small 

Day 61.4 58.6 49.5 46.9 0 5 110 

2011.7.9 

Night 59.8 54.6 46.3 42.6 0 0 59 

Day 63.1 60.2 51.6 47.1 0 5 119 

2011.7.10 

Night 54.6 49.9 44.5 40.3 0 0 47 
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Table 3.4-5 The 24-hour continuous monitoring results of traffic noise 

Monitoring date Monitoring time Noise source Monitoring value Leq�A� 

1�00 Vehicles 47.2 

2�00 Vehicles 44.0 

3�00 Vehicles 47.0 

4�00 Vehicles 41.3 

5�00 Vehicles 47.7 

6�00 Vehicles 51.1 

7�00 Vehicles 47.8 

8�00 Vehicles 51.5 

9�00 Vehicles 51.3 

10�00 Vehicles 52.1 

11�00 Vehicles 51.9 

12�00 Vehicles 50.8 

13�00 Vehicles 52.7 

14�00 Vehicles 52.1 

15�00 Vehicles 50.2 

16�00 Vehicles 49.0 

17�00 Vehicles 51.7 

18�00 Vehicles 44.3 

19�00 Vehicles 48.3 

20�00 Vehicles 48.9 

21�00 Vehicles 58.1 

22�00 Vehicles 49.1 

23�00 Vehicles 46.0 

2011.7.9 

24�00 Vehicles 45.2 

Table 8.4-6 Tenuation cross-section monitoring results 

Equivalent sound effect dB(A) Traffic volume(vehicle/hour) 
             Distance 
Date   

20m 50m 80m 120m Large Medium Small 

Day 51.5 47.8 43.8 37.7 8 5 38 

2011.7.9 

Night 49.1 46.0 37.1 32.2 2 4 7 

Day  54.8 51.1 44.1 38.4 12 9 44 

2011.7.10 

Night 47.7 43.5 35.6 31.4 4 4 5 

 



  

Environmental Impact Statements on the Infrastructure Construction of Qingyang in Gansu Province Supported by World Bank Loan  

 91 

From Table 3.4-3 and 3.4-4, we can see that the traffic volume at the relative’s courtyard 

of Qingyang experimental primary school reaches 120 and the noise value varies from 

41.2dB(A) to 64.8dB(A), in which the noise value during the day is between 55.8dB(A) and 

64.8dB(A), and the noise value at night is between 41.2dB(A) and 54.6dB(A). We can see 

that traffic noise has had a great impact on the relative’s courtyard of Qingyang experimental 

primary school.  

From Table 3.4-5 and 3.4-6, we can see that the traffic volume at the Houguan  Clinic 

approaches 60 and the noise value varies from 41.3dB(A) to 58.1dB(A), in which the noise 

during the day is between 44.3dB(A) and 58.1dB(A), and the noise at night is between 

41.3dB(A)�47.1B(A). We can see that traffic noise has had impact on Houguan clinic to 

some extent.  

3.4.2 Assessment of the sound environment of the proposed waste water 

disposal plant and sewage pumping station   

�1�Monitoring time and frequency 

From July 15th to 16th, 2011. Monitoring for twice in total and once in the day and night 

respectively. 

�2�Arrangement of the monitoring sites 

One representative monitoring site is selected at the east Qingyang waste water disposal plant 

and Xifeng north sewage pumping station respectively.  

�3�Monitoring results 

Table 3.4-7  Noise monitoring results   Unit�dB� 

Monitoring results 
LAeq 

Assessment 
standard 

Decibels over the 
limit monitoring 

date 
Name of the monitoring sites 

Day Night Day Night Day Night 

Qingyang east waste water 
disposal plant 

55.3 54.6 / 4.6 
July, 15th 

Xifeng district north sewage 
pumping plant 

55.5 41.7 / / 

Qingyang east waste water 
disposal plant 

52.4 52.0 / 2.0 
July, 16th 

Xifeng district north sewage 
pumping plant 

54.9 42.8 

60 50 

/ / 

The results in Table 3.4-7 show that the results of Xifeng district north sewage pumping 

plant in two days satisfy the (GB3096-2008) Sound Environment Quality Standard II; while 

the results of monitoring during the day in Qingyang east waste water disposal plant have 

reached the standard and the results at night haven’t reached the standard, in which the largest 

value at night is 4.6dB.   
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3.5 Overview and assessment of the surface water environment 

This assessment has conducted the first session of monitoring of Malian river from July, 

18th to 20th, 2011 and also refers to the monitoring indexes of the Planning and environment 

Influence Report in Xifeng Industrial Park, Qingyang, Gansu from January 13th to 15th, 

2010.  

�1�Monitoring date� 

Date: Wet season: July 18th to 20th; dry season: January 13th to 15th. 

�2�Monitoring project and frequency. 

17 factors are detected for the surface water and the sample is mixed, the monitoring 

lasted for three days and once for each day. Meanwhile, the water depth, breadth and speed 

are also detected.  

�3�Arrangement of the monitoring sites 

Three cross sections are selected, including Hanjiawan, bridgehead of Ning County and 

Malian river. See Table 3.5-1. For the monitoring cross sections, see Table 1.5-1.  

Table 3.5-1   Cross sections of surface water environment monitoring 

River Number Name of cross sections Location 

1# Hanjiawan 
Middle stretches of 
Malian river 

2# Bridgehead of Ning County 
Lower reaches of Malian 
river Malian River 

3# City boundary 
City boundary where 
Malian river flows 
through 

�4�Analyzing method and assessment standard 

Analyzing standard: Analyzing method of water and waste water monitoring  

Assessment standard: Surface water environment quality standard III. 

�5�Monitoring results and analysis 

The surface water monitoring data in wet season, see Table 3.5-2; in dry season, see 

Table 3.5-3. 

�6�Assessment factors 

CODcr, NH3-N, volatile phenol, total phosphorus, hexavalent chromium, pH, petroleum, 

BOD5, formaldehyde, toluene, sulfide, xylene, benzene, suspended solids, cyanide, dissolved 

oxygen and fluoride. 

�7�Assessment standard 

We adopt Surface Water Environment Quality Standard (GB3838-2002), in which III 

standard is used in the assessment of Malian river. 

�8�Surface water monitoring results assessment and analysis.  
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Monitoring data and analysis, see Table 3.5-2 and 3.5-3. 
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Table 3.5-2   2011. 7. 18-20 The monitoring results and analysis at Malian river    Unit�mg/L 

Site 1#Site(Hanjiawan) 2#Site(Bridgehead of Ning county) 

Serial 
number 

Project 7-18 7-19 7-20 Average Standard 
Multiples of crossing 
the limit 

Project 7-18 7-19 7-20 Average Standard 
Multiples of 
crossing the limit 

1 pH 7.65 7.68  7.70  7.68  6-9 / pH 7.9 7.88  7.88  7.89  6-9 / 

2 COD 107 103  102  104  ≤20 4 COD 23.9 21  19.2  21.43  ≤20 0.1 

3 BOD5 3.10  3.08 3.06 3.08  ≤4 /  BOD5 2.30  2.34 2.32 2.32  ≤4 / 

4 
Dissolved 
oxygen 

8.04 8.13 8.17 8.11  
≥5  

Dissolved 
oxygen 

8.57 8.63 8.88 8.70  
≥5 / 

5 
Suspended 
solids 

56 52  48  52.00  / 
/ 

Suspended 
solids 

18 20  16  18  / 
/ 

6 Sulfide 0.164 0.162 0.160  0.162  ≤0.2 / Sulfide 0.058 0.059 0.061 0.059  ≤0.2 / 

7 
Volatile 
phenol 

0.004 0.004 0.004 0.004 
≤0.005 /  

Volatile 
phenol 

0.005 0.005 0.005 0.005 
≤0.005 /  

8 Cyanide 0.004L 0.004L 0.004L 0.004L ≤0.2 / Cyanide 0.004L 0.004L 0.004L 0.004L ≤0.2 / 

9 Ammonia 0.054 0.054 0.056 0.055  ≤1.0 0.4  Ammonia 0.232 0.226 0.230  0.229  ≤1.0 /  

10 
Total 
phosphorus  

0.259 0.277  0.275  0.270  
≤0.2 / 

Total 
phosphorus 

0.193 0.194  0.195  0.194  
≤0.2 / 

11 Petroleum 0.014 0.015 0.018 0.016  ≤0.05 / Petroleum 0.016 0.018 0.019 0.018  ≤0.05 / 

12 Fluoride  0.65 0.66 0.68 0.66  ≤1.0 / Fluoride  0.86 0.90  0.89 0.88  ≤1.0 / 

13 Formaldehyde  0.058 0.056 0.053 0.056  ≤0.9 / formaldehyde 0.05L 0.05L 0.05L 0.05L ≤0.9 / 

14 Benzene 0.0033L 0.0033L 0.0033L 0.0033L ≤0.01 / Benzene 0.0033L 0.0033L 0.0033L 0.0033L ≤0.01 / 

15 
Hexavalent 
chromium 

0.023 0.025 0.021  0.023  
≤0.05 / 

Hexavalent 
chromium 

0.017 0.018 0.016 0.017  
≤0.05 / 

16 Toluene 0.0053L 0.0053L 0.0053L 0.0053L ≤0.7 / Toluene  0.0053L 0.0053L 0.0053L 0.0053L ≤0.7 / 

17 Xylene 0.0056L 0.0056L 0.0056L 0.0056L ≤0.5 / Xylene 0.0056L 0.0056L 0.0056L 0.0056L ≤0.5 / 
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Continued Table 3.5-2  2011.7.18-20 The monitoring results and analysis at Malian river 
Unit�mg/L 

Site 3#Site�City border where Malian river flows through) 

Number  Project 7-18 7-19 7-20 Average  Standard  
Multiples 
over the 
limit 

1 pH 8.01 7.98  8.00  8.00  6-9 / 

2 COD 21  22  21.6  21.73  ≤20 0.1 

3 BOD5 2.52 2.48 2.46 2.49  ≤4 /  

4 Dissolved oxygen 8.81 8.75 8.63 8.73  ≥5 / 

5 Suspended solids 22  28  24  24.67  / / 

6 Sulfide 0.166  0.164 0.163 0.164  ≤0.2 /  

7 Volatile phenol 0.0004 0.0004 0.0003L 0.0003  ≤0.005 / 

8 Cyanide 0.004L 0.004L 0.004L 0.004L ≤0.2 /  

9 Ammonia  0.332 0.334 0.332 0.333  ≤1.0 / 

10 Total phosphorus 0.199  0.215  0.233  0.216  ≤0.2 0.1 

11 Petroleum 0.018 0.017 0.017 0.017  ≤0.05 / 

12 Fluoride 0.70  0.71 0.71 0.71  ≤1.0 / 

13 Formaldehyde 0.05L 0.05L 0.05L 0.05L ≤0.9 / 

14 Benzene 0.0033L 0.0033L 0.0033L 0.0033L ≤0.01 / 

15 Hexavalent chromium 0.036 0.037 0.034 0.036  ≤0.05 / 

16 Toluene 0.0053L 0.0053L 0.0053L 0.0053L ≤0.7 / 

17 Xylene 0.0056L 0.0056L 0.0056L 0.0056L ≤0.5 / 

Operative norm GB3838-2002 Surface Water Environment Quality Standard III 

Note 
When the results are lower than the limit, add L after the limit. There’s no standard for 
suspended solids, so it is not assessed. 
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Table 3.5-3    �2010.1.13-2010.1.15�The water environment monitoring results in dry season 

1# Site(Hanjiawan) 2#Site(Bridgehead of Ning County) 3#Site(City border) Site 
Project 2010.1.12 2010.1.13 2010.1.14 2010.1.12 2010.1.13 2010.1.14 2010.1.12 2010.1.13 2010.1.14 

Water temperature 0 0 0 0 0 0 0 0 0 

PH 8.4 8.42 8.51 7.84 7.79 7.78 7.42 7.39 7.5 

Dissolved oxygen 10.39 10.35 10.31 11.46 11.49 11.18 10.59 10.53 11.09 

COD 56.4 60.2 58.2 52.4 52.4 55.6 77.3 78.3 77.7 

BOD5 4.51 4.51 4.11 3.96 3.16 3.18 4.01 4.03 3.14 

Ammonia 1.463 1.434 1.22 2.288 2.26 2.276 0.765 0.74 0.753 

Suspended solids 298 284 306 118 136 122 210 214 190 

Total phosphorus 0.15 0.146 0.154 0.216 0.216 0.215 0.025L 0.025L 0.025L 

Hexavalent 
chromium 

0.081 0.086 0.084 0.062 0.066 0.064 0.028 0.035 0.03 

Cyanide 0.004L 0.004L 0.004L 0.004L 0.004L 0.004L 0.004L 0.004L 0.004L 

Volatile phenol 0.002L 0.002L 0.002L 0.002L 0.002L 0.002L 0.002L 0.002L 0.002L 

Petroleum 0.047 0.042 0.046 0.010L 0.010L 0.010L 0.028 0.025 0.03 

Fluoride 0.86 0.85 0.84 0.79 0.8 0.81 0.66 0.67 0.66 

Sulfide 0.066 0.074 0.07 0.078 0.054 0.066 0.06 0.054 0.058 

Benzene 0.0033L 0.0033L 0.0033L 0.0033L 0.0033L 0.0033L 0.0033L 0.0033L 0.0033L 

Toluene 0.0053L 0.0053L 0.0053L 0.0053L 0.0053L 0.0053L 0.0053L 0.0053L 0.0053L 

Xylene 0.01L 0.01L 0.01L 0.01L 0.01L 0.01L 0.01L 0.01L 0.01L 

Benzopyrene 0.01L 0.011 0.013 0.01L 0.01L 0.01L 0.01L 0.01L 0.01L 

Formaldehyde  0.05L 0.05L 0.05L 0.05L 0.05L 0.05L 0.05L 0.05L 0.05L 

Note: Benzene, toluene, xylene, benzopyrene and formaldehyde conforms to GB5749-2006 Standards for Drinking Water Quality and others conform to GB3838-2002 Surface Water Environment 
Quality Standard III.   
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Continued Table 3.5-3   �2010.1.13-2010.1.15�The monitoring results of Malian river in 

dry season 

1#Hanjiawan 
2#Bridgehead of Ning 
County 

3#City boundary 
Monitoring 
programme 

Standard 
value 

Average 
Multiples 
over the 
limit 

Average 
Multiples 
over the 
limit 

Average 
Multiples 
over the 
limit 

Water 
temperature 

/ 14 -- 14 -- 15 -- 

PH 6-9 8.44 0 7.80 0 7.44 0 

Dissolved 
oxygen 

≥5 
10.35 

0 
11.38 

0 
10.74 

0 

COD ≤20 58.267 1.41 53.467 1.17 77.8 3.89 

BOD5 ≤4 4.38 0.095 3.433 0 3.73 0 

Ammonoia ≤1.0 1.372 0.372 2.275 1.275 0.753 0 

Total 
phosphorus 

≤0.2 
0.150 

0 
0.216 

0.08 
0.025L 

0 

Hexavalent 
chromium 

≤0.05 0.084 0.68 0.064 0.28 0.031 0 

Cyanide ≤0.2 0.002 0 0.002 0 0.002 0 

Volatile phenol ≤0.005 0.001 0 0.001 0 0.001 0 

Petroleum ≤0.05 0.045 0 0.005 0 0.03 0 

Fluoride ≤1.0 0.85 0 0.80 0 0.66 0 

Sulfide ≤0.2 0.0005 0 0.066 0 0.057 0 

Benzene  ≤0.01 0.0017 0 0.0017 0 0.0017 0 

Toluene ≤0.7 0.0027 0 0.0027 0 0.0027 0 

  Xylene ≤0.5 0.005 0 0.005 0 0.005 0 

Benzopyrene ≤2.8X106 0.005 0 0.005 0 0.005 0 

Formaldehyde ≤0.9 0.025 0 0.025 0 0.025 0 

Note: The factors without results are handled as half of the lowest limit.  

Table 3.5-2 shows that at Hanjiawan COD and total phosphorus are four and 0.1 times 

over the limit respectively; at bridgehead of Ning County, COD is 0.1 times over the limit; at 

the city border where Malian river flows through, both COD and total phosphorus are 0.1 

times over the limit, which implies that the water of three cross sections have exceeded the 

limit. The most serious is COD and then total phosphorus. The highest value is twice the 

assessment standard. Except two indexes at Site One, Two and Three, other monitoring 

indexes satisfy the requirements.   

Table 3.5-3 demonstrats that in dry season, the indexes of COD, BOD5, ammonia and 

hexavalent chromium are 1.41, 0.095, 0.0372 and 0.68 times over the limit respectively at 

Hanjiawan; COD, ammonia, total phosphorus and hexavalent chromium ar e 1.17, 1.275, 0.08  

and 0.28 times over the limit. COD is 3.89 times over the limit at the city border where 

Malian river flows through.   

Therefore the water in Malian river is polluted to some extent and cannot reach the 

Surface Water Environment Quality Standard III (GB3838-2002). The pollution at the upper 

stream is more serious than the downstream. The pollution is more serious in dry season.    
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To sum up, there are two reasons that cause the water quality in Malian river to exceed the 

limit, first the daily life waste water from Malian river including the upper stream is not 

handled properly and the waste wate directly enters Malian river and leads to the exceedance 

of CODcr. The waste water produced by local industrial enterprises enters Malian river 

without treatment.  

So far, some sewage disposal plants are under construction in Qingyang ad once 

completed the daily life waste wate r would be collected and carried to the sewage disposal 

plant through the pipelines and would effectively improve the water quality in Qingyang.  

3.6 Overview and assessment of surface water environment  

�1�Monitoring positioning 

According to the groundwater flow direction, distribution of wells and the relative 

position to the proposed projects, 12 wells are chosen to go through the detection. The 

specific monitoring position, see Table 3.6-1.  

Table 3.6-1    Groundwater quality monitoring position 

Number Monitoring postion illustration Effect of monitoring position 

1 Qindong Village 

2 Miaoqian Vally 

3 Mijia Fort 

4 Balianmiao, Qijia Village 

5 North depression of Mijia Fort 

6 Qijia Building 

7 Silitian 

8 Shangzhuang, Qijia Building 

The influence on 
groundwater by the waste 
water discharged by Xifeng 
sewage disposal plant 

9 Spring New Bridge 

10 T-junction of Liujiadian, Spring 

The condition of 
groundwater where the new 
east sewage disposal plant 

�2�Monitoring factors  

PH, ammonia, nitrate, nitrite, volatile phenol, cyanide, arsenic, mercury, hexavalent 

chromium, total hardness, lead, fluoride, cadmium, iron, manganese, dissolved solids, 

permanganate index, sulfate, chloride and fecal coliform.  

�3�Monitoring date and frequnecy 

Date: 2011.7.18�2011.7.20�each time continuous monitoring for three days, One group 

of effective data each day. Monitoring is conducted at the corss sections at the same time 

every day. 

�4�Analyzing method 
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The collection and saving of water follow the Environment Monitoring Technical 

Specification; the monitoring and analyzing method follows GB5750-85 Standards for 

Drinking Water Quality 

�5�Assessment standard 

Accoeding to the function area, Groundwater Quality Stanbdard (GB/T14848-93) III is 

selected for the assessment of groundwater.   

�6�Groundwater quality monitoring results analysis and assessment.  

The monitoring data and statistics results, see Table 3.6-2~3.6-6.  
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Table 3.6-2  Groundwater monitoring results and analysis   Unit�mg/L 

Site 1#Site(Qindong Village� 2#Site(Miaoqian Vally) 

Serial 
number 

Project 7-18 7-19 7-20 Average Standard 
Multiples over the 
limit 

Project 7-18 7-19 7-20 Average Standard 
Multiples over the 
limit 

1 pH 7.46 7.50  7.50  7.49  6.5-8.5 / pH 7.67 7.70  7.70  7.69  6.5-8.5 / 

2 Sulfate 16.042 15.981  15.981  16.001  ≤250 / Sulfate 12.295 12.215  12.401  12.304  ≤250 / 

3 Chloride 6.436 5.781 6.508 6.436  ≤250 / Chloride 7.215 7.248 7.348 7.215  ≤250 / 

4 Volatile phenol 0.0003L 0.0003L 0.0003L 0.0003L ≤0.002 / Volatile phenol 0.0003L 0.0003L 0.0003L 0.0003L ≤0.002 / 

5 Permanganate index 0.5L 0.5L 0.5L 0.5L ≤3.0 / Permanganate index 1.29 1.26 1.23 1.26  ≤3.0 / 

6 Nitrate nitrogen 1.557  1.560  1.561  1.559  ≤20 / Nitrate nitrogen 1.569  1.571  1.579  1.573  ≤20 / 

7 Coliform group 0.014 0.015  0.014  0.014  ≤0.02 / Coliform group 0.015 0.015  0.015  0.015  ≤0.02 / 

8 Nitrite nitrogen 0.101 0.104  0.103 0.103  ≤0.2 / Nitrite nitrogen 0.131 0.133  0.131 0.132  ≤0.2 / 

9 Ammonia nitrogen 0.620  0.590  0.630  0.613  ≤1.0 0.2 Ammonia nitrogen 0.540  0.560  0.550  0.550  ≤1.0 0.1 

10 Fluoride 0.004L 0.004L 0.004L 0.004L ≤0.05 / Fluoride 0.004L 0.004L 0.004L 0.004L ≤0.05 / 

11 Cyanide 0.030L 0.030L 0.030L 0.030L ≤0.3 / Cyanide 0.030L 0.030L 0.030L 0.030L ≤0.3 / 

12 Iron  0.010L 0.010L 0.010L 0.010L ≤0.1 / Iron  0.010L 0.010L 0.010L 0.010L ≤0.1 / 

13 Manganese 0.030  0.030  0.029  0.030  ≤0.05 / Manganese 0.009 0.008 0.007 0.008  ≤0.05 / 

14 
Hexavalent 
chromium 

0.001L 0.001L 0.001L 0.001L 
≤0.01 

/ 
Hexavalent 
chromium  

0.001L 0.001L 0.001L 0.001L 
≤0.01 

/ 

15 Lead 0.010L 0.010L 0.010L 0.010L ≤0.05 / Lead 0.010L 0.010L 0.010L 0.010L ≤0.05 / 

16 Arsenic 0.0002L 0.0002L 0.0002L 0.0002L ≤0.05 / Arsenic 0.0002L 0.0002L 0.0002L 0.0002L ≤0.05 1.3 

17 Mercury 0.00005L 0.00005L 0.00005L 0.00005L ≤0.001 / Mercury 0.00005L 0.00005L 0.00005L 0.00005L ≤0.001 / 

18 Dissolved solids 298 286 288 291  ≤1000 / Dissolved solids 244 236 254 245  ≤1000 / 

19 Fecal coliform 90 120 110 / / / Fecal coliform 110 90 90 / / / 

20 Total hardness 162.7 168.21 183.04 171.32  ≤450 / Total hardness 216.3 210.58 213.97 213.62  ≤450 / 

Operative norm Groundwater Quality Standard�GB/T14848-93�III 

Note When the results are lower than the limit, add L after the limit value. 
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Table 3.6-3  Groundwater monitoring results and analysis   Unit�mg/L 

Site 3#Site(Mijia Fort� 4#Site(Sring new bridge) 

Number Project 7-18 7-19 7-20 Average Standard 
Multiples over the 
limit 

Project 7-18 7-19 7-20 Average Standard 
Multiples over 
the limit 

1 pH 7.43 7.45  7.45  7.44  6.5-8.5 / pH 7.09 7.08  7.08  7.08  6.5-8.5 / 

2 Sulfate 185.65 184.810  186.410  185.623  ≤250 / Sulfate 11.331  11.017  11.507  11.285  ≤250 / 

3 Chloride 26.978 26.871 26.748 26.978  ≤250 / Chloride 5.781 5.619 5.934 5.781  ≤250 / 

4 Volatile phenol 0.0003L 0.0003L 0.0003L 0.0003L 
≤0.002 

/ Volatile phenol 0.0003L 0.0003L 0.0003L 0.0003L 
≤0.002 

/ 

5 Permanganate index 0.5L 0.51 0.5L 0.51  ≤3.0 / Permanganate index 0.65 0.63 0.63 0.64  ≤3.0 / 

6 Nitrate nitrogen 1.826  1.827  1.828  1.827  ≤20 / Nitrate nitrogen 1.729  1.730  1.731  1.730  ≤20 / 

7 Coliform group 0.011 0.012  0.012  0.012  ≤0.02 / Coliform group 0.013  0.013  0.013  0.013  ≤0.02 / 

8 Nitrite nitrogen 0.130  0.128  0.130  0.129  ≤0.2 / Nitrite nitrogen 0.110  0.104  0.107 0.107  ≤0.2 / 

9 Ammonia nitrogen 0.580  0.560  0.580  0.573  ≤1.0 / Ammonia nitrogen 0.650  0.640  0.680  0.657  ≤1.0 / 

10 Fluoride 0.004L 0.004L 0.004L 0.004L ≤0.05 / Fluoride 0.004L 0.004L 0.004L 0.004L ≤0.05 / 

11 Cyanide 0.030L 0.030L 0.030L 0.030L ≤0.3 / Cyanide 0.030L 0.030L 0.030L 0.030L ≤0.3 / 

12 Iron  0.010L 0.010L 0.010L 0.010L ≤0.1 / Iron  0.010L 0.010L 0.010L 0.010L ≤0.1 / 

13 Manganese 0.030  0.030  0.028  0.029  ≤0.05 / Manganese 0.042 0.042 0.041 0.042  ≤0.05 / 

14 Hexavalent chromium 0.001L 0.001L 0.001L 0.001L ≤0.01 / Hexavalent chromium 0.001L 0.001L 0.001L 0.001L ≤0.01 / 

15 Lead 0.010L 0.010L 0.010L 0.010L ≤0.05 / Lead 0.010L 0.010L 0.010L 0.010L ≤0.05 / 

16 Arsenic 0.0002L 0.0002L 0.0002L 0.0002L ≤0.05 / Arsenic 0.0002L 0.0002L 0.0002L 0.0002L ≤0.05 / 

17 Mercury 0.00005L 0.00005L 0.00005L 0.00005L ≤0.001 / Mercury 0.00005L 0.00005L 0.00005L 0.00005L ≤0.001 / 

18 Dissolved solids 286 296 286 289  ≤1000 / Dissolved solids 306 324 300 310  ≤1000 / 

19 Fecal coliform 70 110 80 / / / Fecal coliform 90 110 80 / / / 

20 Total hardness 251.68 248.08 245.32 248.36  ≤450 / Total hardness 258.46 258.88 259.09 258.81  ≤450 / 

Operative norm Groundwater Quality Standard�GB/T14848-93�III 

Note When the results are lower than the limit, add L after the limit value. 
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Table 3.6-4  Groundwater monitoring results and analysis   Unit�mg/L 

Site 5#Site(balimiao, Qijia Village� 6#Site(North depression, Mijia Fort) 

Number Project 7-18 7-19 7-20 Average 
Standar
d 

Multiples over 
the limit 

Project 7-18 7-19 7-20 Average Standard 
Multiples over 
the limit 

1 pH 7.54 7.55  7.55  7.55  6.5-8.5 / pH 7.28  7.29  7.29  7.29  6.5-8.5 / 

2 Sulfate 190.624  191.658  190.884  191.055  ≤250 / Sulfate 10.535  10.641  10.604  10.593  ≤250 / 

3 Chloride 50.74 51.438 50.518 50.740  ≤250 / Chloride 5.852 5.799 5.794 5.805  ≤250 / 

4 Volatile phenol 0.0003L 0.0003L 0.0003L 0.0003L ≤0.002 / Volatile phenol 0.0003L 0.0003L 0.0003L 0.0003L ≤0.002 / 

5 Permanganate index 0.5L 0.5L 0.51 0.51  ≤3.0 / Permanganate index 0.5L 0.5L 0.5L 0.5L ≤3.0 / 

6 Nitrate nitrogen 2.981  2.983  2.985  2.983  ≤20 / Nitrate nitrogen 2.408  2.410  2.411  2.410  ≤20 / 

7 Coliform group 0.012  0.012  0.012  0.012  ≤0.02 / Coliform group 0.009  0.008  0.007  0.008  ≤0.02 / 

8 Nitrite nitrogen 0.084  0.087  0.082 0.084  ≤0.2 / Nitrite nitrogen 0.094  0.094  0.094 0.094  ≤0.2 / 

9 Ammonia nitrogen 0.950  0.990  0.980  0.973  ≤1.0 / Ammonia nitrogen 0.540  0.550  0.550  0.547  ≤1.0 / 

10 Fluoride 0.004L 0.004L 0.004L 0.004L ≤0.05 / Fluoride 0.004L 0.004L 0.004L 0.004L ≤0.05 / 

11 Cyanide 0.030L 0.030L 0.030L 0.030L ≤0.3 / Cyanide 0.030L 0.030L 0.030L 0.030L ≤0.3 / 

12 Iron  0.010L 0.010L 0.010L 0.010L ≤0.1 / Iron  0.010L 0.010L 0.010L 0.010L ≤0.1 / 

13 Manganese 0.025 0.023 0.025 0.024  ≤0.05 / Manganese 0.033  0.031  0.030  0.031  ≤0.05 / 

14 Hexavalent chromium 0.001L 0.001L 0.001L 0.001L ≤0.01 / Hexavalent chromium 0.001L 0.001L 0.001L 0.001L ≤0.01 / 

15 Lead 0.010L 0.010L 0.010L 0.010L ≤0.05 / Lead 0.010L 0.010L 0.010L 0.010L ≤0.05 / 

16 Arsenic 0.0002L 0.0002L 0.0002L 0.0002L ≤0.05 / Arsenic 0.0002L 0.0002L 0.0002L 0.0002L ≤0.05 / 

17 Mercury 0.00005L 0.00005L 0.00005L 0.00005L ≤0.001 / Mercury 0.00005L 0.00005L 0.00005L 0.00005L ≤0.001 / 

18 Dissolved solids 278 292 276 282  ≤1000 / Dissolved solids 266 284 276 275  ≤1000 / 

19 Fecal coliform 80 80 90 / / / Fecal coliform 90 70 70 / / / 

20 Total hardness 195.54  201.89 203.8 200.41  ≤450 / Total hardness 190.24 194.9 191.94 192.36  ≤450 / 

Operative norm Groundwater Quality Standard�GB/T14848-93�III 

Note When the results are lower than the limit, add L after the limit value. 
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Table 3.6-5 Groundwater monitoring and analysis   Unit�mg/L 

Site 7#Site(Qijia Building� 8#Site(Silitian) 

Number Project 7-18 7-19 7-20 Average 
Standar
d 

Multiples 
over the limit 

Project 7-18 7-19 7-20 Average Stadandard 
Multiples 
over the limit 

1 pH 7.61  7.62  7.62  7.62  6.5-8.5 / pH 7.53  7.55  7.55  7.54  6.5-8.5 / 

2 Sulfate 209.245  210.312  208.718  209.425  ≤250 / Sulfate 9.943  9.901  9.891  9.912  ≤250 / 

3 Chloride 85.715 84.832 86.413 85.653 ≤250 / Chloride 6.982 6.951 6.795 6.909 ≤250 / 

4 Volatile phenol 0.0003L 0.0003L 0.0003L 0.0003L ≤0.002 / Volatile phenol 0.0003L 0.0003L 0.0003L 0.0003L ≤0.002 / 

5 Permanganate index 0.5L 0.5L 0.5L 0.5L ≤3.0 / Permanganate index 0.5L 0.5L 0.5L 0.5L ≤3.0 / 

6 Nitrate nitrogen 2.360  2.373  2.361  2.365  ≤20 / Nitrate nitrogen 1.933  1.934  1.936  1.934  ≤20 / 

7 Coliform group 0.008  0.008  0.008  0.008  ≤0.02 / Coliform group 0.013  0.013  0.014  0.013  ≤0.02 / 

8 Nitrite nitrogen 0.101  0.098  0.101 0.100  ≤0.2 / Nitrite nitrogen 0.084  0.086 0.084  0.085  ≤0.2 / 

9 Ammonia nitrogen 0.820  0.912  0.853  0.862  ≤1.0 / Ammonia nitrogen 0.500  0.500  0.520  0.507  ≤1.0 / 

10 Fluoride 0.004L 0.004L 0.004L 0.004L ≤0.05 / Fluoride 0.004L 0.004L 0.004L 0.004L ≤0.05 / 

11 Cyanide 0.030L 0.030L 0.030L 0.030L ≤0.3 / Cyanide 0.030L 0.030L 0.030L 0.030L ≤0.3 / 

12 Iron  0.010L 0.010L 0.010L 0.010L ≤0.1 / Iron  0.010L 0.010L 0.010L 0.010L ≤0.1 / 

13 Manganese 0.030  0.031  0.029  0.030  ≤0.05 / Manganese 0.029 0.027 0.024 0.027  ≤0.05 / 

14 Hexavalent chromium 0.001L 0.001L 0.001L 0.001L ≤0.01 / Hexavalent chromium 0.001L 0.001L 0.001L 0.001L ≤0.01 / 

15 Lead 0.010L 0.010L 0.010L 0.010L ≤0.05 / Lead 0.010L 0.010L 0.010L 0.010L ≤0.05 / 

16 Arsenic 0.0002L 0.0002L 0.0002L 0.0002L ≤0.05 / Arsenic 0.0002L 0.0002L 0.0002L 0.0002L ≤0.05 / 

17 Mercury 0.00005L 0.00005L 0.00005L 0.00005L ≤0.001 / Mercury 0.00005L 0.00005L 0.00005L 0.00005L ≤0.001 / 

18 Dissolved solids 286 270 278 278  ≤1000 / Dissolved solids 292 304 308 301  ≤1000 / 

19 Fecal coliform 110 90 110 / / / Fecal coliform 70 70 130 / / / 

20 Total hardness 183.04 189.4 188.55 187.00  ≤450 / Total hardness 209.31 210.58 212.7 210.86  ≤450 / 

Operative norm Groundwater Quality Standard�GB/T14848-93�III 

Note When the results are lower than the limit, add L after the limit value. 
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Table 3.6-6  Groundwater monitoring and analysis   Unit�mg/L 

Site 9#Site(T-junction of Liujiadian, Spring� 10#Site(Shangzhuang, Qijia Village) 

Number Project 7-18 7-19 7-20 Average Standard 
Multiples over 
the limit 

Project 7-18 7-19 7-20 Average Standard 
Multiples 
over the limit 

1 pH 7.70  7.72  7.72  7.71  6.5-8.5 / pH 7.67  7.68  7.68  7.68  6.5-8.5 / 

2 Sulfate 12.712  12.693  12.538  12.648  ≤250 / Sulfate 5.798  5.724  5.913  5.812  ≤250 / 

3 Chloride 8.266 8.211 8.416 8.298  ≤250 / Chloride 5.845 5.808 5.793 5.815  ≤250 / 

4 Volatile phenol 0.0003L 0.0003L 0.0003L 0.0003L ≤0.002 / Volatile phenol 0.0003L 0.0003L 0.0003L 0.0003L ≤0.002 / 

5 Permanganate index 0.52 0.5L 0.5L 0.52  ≤3.0 / Permanganate index 0.5L 0.5L 0.5L 0.5L ≤3.0 / 

6 Nitrate nitrogen 1.222  1.226  1.225  1.224  ≤20 / Nitrate nitrogen 1.337  1.340  1.340  1.339  ≤20 / 

7 Coliform group 0.005  0.005  0.005  0.005  ≤0.02 / Coliform group 0.008  0.009  0.008  0.008  ≤0.02 / 

8 Nitrite nitrogen 0.104  0.108 0.106 0.106  ≤0.2 / Nitrite nitrogen 0.115  0.112 0.110  0.112  ≤0.2 / 

9 Ammonia nitrogen 0.560  0.560  0.540  0.553  ≤1.0 / Ammonia nitrogen 0.520  0.500  0.540  0.520  ≤1.0 / 

10 Fluoride 0.004L 0.004L 0.004L 0.004L ≤0.05 / Fluoride 0.004L 0.004L 0.004L 0.004L ≤0.05 / 

11 Cyanide 0.030L 0.030L 0.030L 0.030L ≤0.3 / Cyanide 0.030L 0.030L 0.030L 0.030L ≤0.3 / 

12 Iron  0.010L 0.010L 0.010L 0.010L ≤0.1 / Iron  0.010L 0.010L 0.010L 0.010L ≤0.1 / 

13 Manganese 0.037 0.035 0.034 0.035  ≤0.05 / Manganese 0.027 0.028 0.030  0.028  ≤0.05 / 

14 Hexavalent chromium 0.001L 0.001L 0.001L 0.001L ≤0.01 / Hexavalent chromium 0.001L 0.001L 0.001L 0.001L ≤0.01 / 

15 Lead 0.010L 0.010L 0.010L 0.010L ≤0.05 / Lead 0.010L 0.010L 0.010L 0.010L ≤0.05 / 

16 Arsenic 0.0002L 0.0002L 0.0002L 0.0002L ≤0.05 / Arsenic 0.0002L 0.0002L 0.0002L 0.0002L ≤0.05 / 

17 Mercury 0.00005L 0.00005L 0.00005L 0.00005L ≤0.001 / Mercury 0.00005L 0.00005L 0.00005L 0.00005L ≤0.001 / 

18 Dissolved solids 328 350 338 339  ≤1000 / Dissolved solids 314 296 324 311  ≤1000 / 

19 Fecal coliform 120 80 90 / / / Fecal coliform 130 90 140 / / / 

20 Total hardness 164.82 168.63 172.45 168.63  ≤450 / Total hardness 232.19 228.38 230.49 230.35  ≤450 / 

Operative norm Groundwater Quality Standard�GB/T14848-93�III 

note When the results are lower than the limit, add L after the limit value. 
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Table 3.6-2 to 3.6-6 demonstrate that all the groundwater monitoring projects at the ten 

sites satisfy the Groundwater Quality Standard (GB/T14848-93) III, which means the 

groundwater quality in this area where the project is located is qualified.    

3.7 Present ambient air quality and the evaluation 

(1) Monitoring sites 

According to the air quality of the evaluation areas, 7 sites are chosen for the monitoring 

(the sites are shown in table 3.7-1)  

Table 3.7-1   the monitoring sites of air quality 

number Monitoring sites 

1 
The crossing of the North-south Avenue and the West-
east Avenue  

2 The crossing of East Anding Road and East Ring Road 

3 
The crossing of West Anding Road and West Ring 
Road 

4 Huoxiang Village  

5 Dongzhi Village 

6 Wenquan Town 

(2) Monitoring Items 

SO2, NO2, TSP, PM10 

(3) Monitoring schedule and frequency 

Monitoring time: from July 9, 2011 to July 15, 2011; taking samples 4 times every day; 

45 minutes every sample; 18 hours with daily average concentration; sampling continuously 

for12 hours for the daily average concentration of TSP�PM10. 

(4) Analytical methods and evaluation criterion  

Analytical methods: Analytical Methods of Air and Waste Gas Monitoring (Table 3.7-2) 

Evaluation criterion: evaluating SO2�NO2�TSP�PM10 according to the secondary standard 

in Ambient Air Quality Standard (GB3095-1996). 

Table 3.7-2  Analytical methods of ambient air quality monitoring and evaluation 

criterion 

items 

categories 

SO2 NO2 TSP PM10 

 Ambient air 
functions 

   Methods  

formaldehyde 
absorbing-
pararosaniline 
spectrophotometry 

Saltzmen 
Gravimetri
c 
 

Gravime
tric 
 

II 

(5) Monitoring results and analyses 
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Ambient air monitoring data is shown in 3.7-3; ambient air monitoring results are shown 

in 3.7-4~3.7-6. 

Table 3.7-3 Ambient air monitoring results (heating period)   unit: mg/m3 

SO2 NO2 PM10 TSP 
               Items 
Sites Seven days average 

concentration 
Seven days average 

concentration 

Seven days 
average 

concentration 

Seven days 
average 

concentration 

The crossing of the North-
south Avenue and the West-
east Avenue 

0.003 0.029 0.179 0.282 

The crossing of East Anding 
Road and East Ring Road 

0.002 0.030 0.132 0.221 

The crossing of West Anding 
Road and West Ring Road 

0.002 0.029 0.141 0.214 

Huoxiang Village  0.002 0.030 0.152 0.191 

Dongzhi Village 0.002 0.029 0.221 0.338 

Wenquan Town 0.003 0.030 0.168 0.225 

Evaluation criterion�per 
day� 

0.15 0.12 0.15 0.30 

The results in table 3.7-4�3.7-6 show that in the evaluation areas the daily average 

concentration of SO2 is 0.001�0.004mg/m3; the daily average concentration of NO2  is 

0.028�0.031mg/m3; the daily average concentration of TSP is 0.052�0.547mg/m3 and the 

daily average concentration of PM10  is 0.061�0.295mg/m3. During the monitoring period, 

the maximum daily average concentrations of TSP and PM10 are higher than the standards in 

all the monitoring sites. The exceeding multiple of TSP is 1.7, and PM10 1.97. However, the 

maximum daily average concentrations of SO2 and NO2 correspond to the secondary 

standard in Ambient Air Quality Standard (GB3095-1996). 
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Table 3.7-4 Ambient air monitoring data   unit: mg/m3 

SO2 NO2 PM10 TSP SO2 NO2 

Sampling sits 
Sampling 
dates Daily 

mean 
Daily 
mean 

Daily 
mean 

Daily 
mean 

2:00 7:00 10:00 14:00 2:00 7:00 10:00 14:00 

2011-7-9 
0.002  0.029  0.071  0.132  

0.001  0.003  0.004  0.001  0.029  0.027  0.031  0.029  

2011-7-10 
0.002  0.029  0.113  0.207  

0.003  0.001  0.003  0.001  0.033  0.028  0.029  0.032  

2011-7-11 
0.003  0.030  0.192  0.273  

0.001  0.003  0.001  0.001  0.027  0.029  0.032  0.033  

2011-7-12 
0.004  0.030  0.198  0.228  

0.001  0.001  0.004  0.003  0.027  0.028  0.030  0.032  

2011-7-13 
0.002  0.029  0.164  0.237  

0.001  0.001  0.003  0.001  0.028  0.027  0.029  0.033  

2011-7-14 
0.003  0.029  0.381  0.508  

0.003  0.001  0.003  0.001  0.028  0.029  0.029  0.032  

Site1: The crossing 
of the North-south 
Avenue and the 
West-east Avenue 

2011-7-15 
0.002  0.029  0.132  0.392  

0.003  0.001  0.004  0.001  0.027  0.028  0.030  0.033  

2011-7-9 
0.003  0.029  0.121  0.260  

0.003  0.001  0.003  0.001  0.027  0.029  0.031  0.033  

2011-7-10 
0.001  0.029  0.103  0.171  

0.001  0.001  0.001  0.003  0.028  0.029  0.032  0.029  

2011-7-11 
0.003  0.029  0.108  0.165  

0.003  0.001  0.001  0.003  0.028  0.029  0.029  0.033  

2011-7-12 
0.001  0.031  0.093  0.169  

0.003  0.003  0.003  0.001  0.026  0.027  0.031  0.030  

2011-7-13 
0.001  0.030  0.208  0.276  

0.003  0.004  0.001  0.001  0.027  0.030  0.032  0.033  

2011-7-14 
0.003  0.030  0.249  0.342  

0.001  0.003  0.001  0.003  0.027  0.029  0.029  0.032  

Site2: The crossing 
of East Anding 
Road and East Ring 
Road 

2011-7-15 
0.001  0.029  0.039  0.164  

0.001  0.001  0.001  0.001  0.027  0.029  0.033  0.030  

2011-7-9 
0.001  0.029  0.258  0.372  

0.001  0.003  0.003  0.001  0.028  0.029  0.030  0.032  

2011-7-10 
0.002  0.029  0.083  0.110  

0.001  0.003  0.001  0.001  0.029  0.032  0.027  0.030  

2011-7-11 
0.002  0.028  0.167  0.179  

0.003  0.001  0.003  0.001  0.026  0.028  0.031  0.031  

2011-7-12 
0.003  0.029  0.080  0.157  

0.003  0.003  0.001  0.001  0.027  0.026  0.030  0.032  

2011-7-13 
0.003  0.029  0.181  0.265  

0.003  0.004  0.003  0.001  0.028  0.031  0.030  0.031  

2011-7-14 
0.003  0.029  0.155  0.306  

0.001  0.004  0.003  0.001  0.030  0.032  0.029  0.034  

Site3: The crossing 
of West Anding 
Road and West 
Ring Road 

2011-7-15 
0.003  0.030  0.061  0.112  

0.003  0.003  0.001  0.001  0.030  0.028  0.031  0.033  
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Table 3.7-5  Ambient air monitoring data      unit�mg/m3 

SO2 NO2 PM10 TSP SO2 
NO2 

Sampling sites 
Sampling 
dates Daily 

mean 
Daily 
mean 

Daily 
mean 

Daily 
mean 

2:00 7:00 10:00 14:00 2:00 7:00 10:00 14:00 

2011-7-9 
0.001  0.030  0.228  0.300  

0.001  0.003  0.004  0.003  0.028  0.031  0.031  0.033  

2011-7-10 
0.002  0.029  0.064  0.076  

0.001  0.003  0.001  0.001  0.029  0.027  0.029  0.031  

2011-7-11 
0.001  0.031  0.170  0.231  

0.001  0.001  0.001  0.004  0.026  0.028  0.031  0.033  

2011-7-12 
0.002  0.030  0.039  0.052  

0.003  0.001  0.003  0.001  0.028  0.027  0.031  0.034  

2011-7-13 
0.001  0.030  0.158  0.219  

0.001  0.003  0.001  0.001  0.026  0.028  0.031  0.033  

2011-7-14 
0.003  0.030  0.267  0.308  0.001  0.003  0.004  0.003  

0.027  0.028  0.031  
0.031  

Site4: Huoxiang 
Village 

2011-7-15 
0.003  0.030  0.141  0.151  0.001  

0.001  0.003  0.003  0.027  0.028  0.031  
0.034  

2011-7-9 
0.003  0.030  0.238  0.316  0.001  

0.001  0.003  0.001  0.028  0.030  0.029  
0.033  

2011-7-10 
0.002  0.028  0.182  0.269  0.003  

0.004  0.001  0.001  0.026  0.028  0.027  
0.032  

2011-7-11 
0.001  0.030  0.185  0.275  0.001  0.003  0.001  0.001  

0.027  0.029  0.030  
0.032  

2011-7-12 
0.003  0.029  0.248  0.547  0.001  0.004  0.001  0.003  

0.028  0.026  0.030  
0.032  

2011-7-13 
0.003  0.028  0.188  0.281  0.003  

0.001  0.001  0.001  0.028  0.027  0.031  
0.034  

2011-7-14 
0.002  0.030  0.408  0.547  0.003  

0.001  0.003  0.001  0.031  0.030  0.033  
0.033  

Site5: 
Dongzhi Village 

2011-7-15 
0.001  0.029  0.098  0.132  0.001  0.001  0.001  0.001  

0.026  0.028  0.028  
0.030  

2011-7-9 
0.002  0.031  0.295  0.389  0.003  0.001  0.003  0.001  

0.031  0.029  0.032  
0.034  

2011-7-10 
0.003  0.030  0.103  0.136  0.001  0.004  0.003  0.003  

0.028  0.030  0.031  
0.033  

2011-7-11 
0.003  0.029  0.186  0.257  0.003  0.003  0.003  0.001  

0.027  0.029  0.030  
0.032  

2011-7-12 
0.001  0.030  0.178  0.189  0.001  0.001  0.001  0.003  

0.026  0.029  0.028  
0.031  

2011-7-13 
0.004  0.029  0.132  0.205  0.003  0.004  0.001  0.001  

0.025  0.027  0.031  
0.030  

2011-7-14 
0.003  0.029  0.169  0.208  

0.001  0.003  0.001  0.003  0.028  0.030  0.029  
0.034  

Site 6: Wenquan 
Town 

2011-7-15 
0.003  0.029  0.116  0.194  

0.003  0.003  0.001  0.003  0.033  0.032  0.029  
0.033  
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4. Environmental impact analysis and evaluation 

4.1 Environmental impact analysis and evaluation during construction 

period 

4.1.1 Social environmental impact analysis and evaluation 

4.1.1.1 The impact of the project construction on local residents’ life 

Project construction includes road excavating and paving, pipelining and factory building 

which have impact on local residents’ life inevitably in a short period. Mainly the following 

impacts: 

Project construction will have impacts on the residents’ daily life along the line. In Road 

engineering, because of too heavy work, many materials need to be transported, leading to the 

deterioration of the roads and impacting the residents’ daily life along the line. Drain building 

will impact the residents in these aspects: digging, excavating, pipelining, embedding, road 

cutting and occupying will lead to road narrowing, low traffic capability, road inaccessibility, 

traffic jam and other traffic problems, which have negative effects on cities economy and 

residents’ trip. And the construction of sewage plants and water treatment plants will impact 

the residents and the traffic when material transportation is carried out and the factories are 

being built because of heavy work. Therefore, the units in charge of construction should 

strengthen and repair important road sections in order to ensure the road quality and the 

normal trip of the residents.  

During the project construction period, the dust made by excavating and transport 

vehicles, the automobile exhaust and the noises made by construction machineries will impact 

the residents along the line. Therefore, the units in charge of construction should provide 

effective preventive measures to reduce the construction impacts on the residents as much as 

possible. 

Pipe network construction is mainly done in city. It will probably touch upon other 

underground utilities. There will be inevitable mutual obstruction between the pipe and other 

pipes. Once other pipes are damaged and disasters happen, residents’ daily life will be 

impacted. Therefore, during the construction period, the pipe network construction period 

should be controlled or shortened as much as possible. Temporary roads and warning boards 

should be set up. Meanwhile the construction should keep away from underground utilities as 
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far as possible and the negative effects on the infrastructure should also be maximally 

reduced. 

4.1.1.2 Impact analysis of land requisition and removing 

Demotion works will inevitably impact the related residents’ life to some degree in a 

short time. The units in charge of the demotion work will pay damages and properly solve the 

difficulties the residents face after removing with local governments’ help according to 

policies. Resettlement problem should be solved properly to prevent some social problems 

and environmental problems from arising. Local governments should be responsible for the 

soil erosion and control caused by removing and resettlement.  

4.1.1.3 Impacts on cityscape 

The project construction will have some impacts on the cityscapes. The impacts caused 

by road engineering on landscape mainly include: the vegetation will be destroyed by 

roadway excavation, leading to the earth’s surface baring; the inharmonic states of cityscapes 

caused by the borrow area, the waste area, the temporary construction and the construction 

works, leading to the change of the cityscapes along the line and the change of the original 

cityscapes. However, these impacts will be temporary. As the roadway slope is protected and 

afforested, waste areas and temporary constructions are removed and the construction sites are 

cleaned, the landscape along the roads will be restored and be newer to the cities. 

Nevertheless the constructions of sewage plant and water treatment plant are far away from 

the cities, having few impacts on the cityscapes. 

4.1.2 Impacts on the ecological environment and the evaluation 

(1) Impacts of perpetual land occupation on the ecological environment 

Perpetual land occupation decreases the fields and the biomass liveweight and grain 

outputs, as a result, the conflicts between consumption and supply will become worse. At the 

same time, the change of land utilization and the decrease of biomass liveweight will have 

negative effects on the structure and functions of the ecological system, leading to the 

weakening of some functions. For example, in summer the crops will decrease, weakening the 

regulating effects of parts of the ecological system. 

Construction occupies less field, thus it will have fewer impacts on the whole agricultural 

production, the land utilization pattern and have fewer negative effects on the related 

residents’ production and life. 

(2) Impacts of temporary land occupation on the ecological environment 
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In this project, the arenaceous stone will be bought by the owner from elsewhere, so 

areanceous stone area will not be included in the temporary land occupation. The following 

are the impact analyses of the land occupation of the borrow area. 

The two borrow areas of the planned project are set up in Guoyuan group, Zhuangziwa 

village, Dongzhi town and Goupan group, Yanqiao village, Pengyuan town.  

The land occupied will be barren land. Borrow areas will be far from natural preservation 

areas and the sources of drinking water, fields, irrigation and drainage canals and other 

production infrastructures. Therefore, from the point of view of environmental protection, the 

plan of borrow areas setting is feasible. 

The abandoned dreg site is located in Huogou valley and is the construction landfill site 

in Xifeng. There’s little vegetation in the barren valley and the abandoned materials are 

composed of construction waste, excavation rocks and old road surface materials. Natural 

conservation district, drinking water conservation district, farmlands, irrigation ditches and 

other production facilities are not involved in the proposd project, therefore there’s little 

influence on the natural environment.  

(3)Soil erosion impacts 

The following are the main factors which will cause soil erosion in the construction: 

In the construction, clenches are made by excavation which destroys the soil and water 

conservation ability of the hard ground surface. And the earth piling after the excavation will 

expose the earth directly in the wind and rain, which is the premise of soil erosion. Especially, 

the excavated earth and stone are piled up, becoming incompact, as a result, not only will the 

road surface be destroyed, but also it will become windy, raising dust. Moreover, in rainy 

season, the waster will washout, causing soil erosion and pollution the cities’ air. 

In filling work, before the rolling compaction or the road hardening, there is no protective 

layer on the ground surface, the soil is loose; therefore, soil erosion will arise easily.    

In the process of earth transportation, if there is no cover, leading to earth falling raising, soil 

erosion will arise when it is windy or rainy. 

In project construction, especially in pipelining, there will be much waste earth. Without 

duly handle, soil erosion will arise or become worse in the areas. 

Therefore, in construction, administration should be strengthened and the worker’s 

environmental concern should be improved. The construction should be carried out in strict 

accordance with the engineering design techniques, including construction in separate and 

concrete sections and phases, remediation in concrete sections. After the construction, the 
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land should be flattened, the road should be hardened and restored. Pipelining and road 

construction of Qingyang will be carried out at the same time. Pipelining will be done 

underground. Due to a large scale of construction and development in the development zones, 

the earth and stone can have a centralized allocation in order to decrease soil erosion caused 

by excavation and filling. The waste earth in the construction of sewage plants and pipelining 

can be used in the filling of T-roads and the construction of greenbelts on the sides and in the 

middle of the roads to decrease soil erosion.   

In conclusion, project construction will bring little soil erosion. 

(4) Impacts on land utilization and agricultural production 

The project is located in Xifeng District, the plan should should emphasize the interest of 

the people and remove as few residential areas and take as few farmlands as possible. After 

asking suggestions from the government, community and residents, all sides show great 

enthusiasm for the project and the people require economic compensation and proper 

settlement. 

The land appropriated or temporarily taken should be made up. There are 822.1 thousand 

mu of farmland in Qingyang and the project would take 834.25 mu, among which 

appropriation accounts for 784.25 and temporary occupation 50 mu, which accoutnt for 

0.06% of the total area. Therefore the construction won’t have great influence on the 

agriculture and people’s lives.  

38724m2 mixed brick houses, 2804m2 brick wooden houses, 115m2 earth wooden 

houses, 35 tombs and part of the electricity and communication facilities are removed. The 

project has had some influence on the local environment, if not properly dealt with, it would 

affect local people’s lives. The detailed arrangement, see Table 2.4-1 to 2.4-7. 

The compensation plan combined cash compensation and centralized settlement.  

The villages can distribute the land according to the number of people and the period is 

20 years. The farmers would get cash compensation every year in accordance with the land 

they have lost until the land is redistributed. The compensation follows relevant national 

policies.  

(5)Impacts of solid waste on the ecological environment 

The units in charge of construction should classify the house refuse in the construction 

and dispose them by burning, recycling and burying. The house refuse made in the 

construction sites nearby the towns should be transported to the waste yard and disposed to 

reduce the negative effects on the environment. 
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At construction sites, construction waste mainly refers to surplus road building materials, 

including stones, sand, lime, steels, wood, prefabricates and other wastes. In order to decrease 

and eliminate the impacts of the solid waste above on the environment, the amount of the 

wastes should be controlled in strict accordance with the plan and the construction operation 

regulations at the first step. The surplus material should be well arranged and kept as to be 

used in the back road repair in surrounding areas or in building. 

The units in charge of construction can use the surface soil in the construction of roadside 

ditches or transport the surface soil with the help of local governments. The farmers can keep 

the surface soil and mix it with farmyard manure. Thus surface soil will not be piled up on the 

road sides, which can decrease the impacts of earth borrowing on the environment. 

(6) Impacts on vegetation 

Along the construction line, the vegetation is relatively unitary, mainly including crops, 

bushes and trees. The ecological system is mainly agro-ecology. The impacts of the project 

construction on the vegetation are mainly the vegetation deterioration directly made by the 

construction. 

In the project construction process, the habitats of the vegetation will be destroyed; as a 

result, the plants will lose their growing environment. The direct results of vegetation 

deterioration include land bareness and the strengthening of water erosion and wind erosion. 

Thus the ecosystem structure and its functions will be changed. And finally the quality of the 

local ecological environment will become weaker and weaker. In this project, the occupied 

lands are mainly barren land and plow land, but parts of grass land and economic forest land 

are also included. Plow land vegetations are mainly crops and barren land vegetations are 

mainly bush-grass. In Dongzhi village, there are large pieces of forest land for environmental 

protection. During construction period, the vegetation will be gravely damaged because of the 

rolling compaction of machines and the trampling of workers. Therefore effective measures 

should be taken in the construction and all the administrations should be strengthened in order 

to effectively control the impacts of the project construction on the vegetation. For example, 

the scale of construction sites is reduced; the construction time is shortened or the vegetation 

is restored timely to decrease the impacts on this area. 

�7�Impacts on animal resources 

When the planed construction is carried out, the wild animals along the line will be 

impacted. The following are the main impacts in the construction. 
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○1 The construction and daily activities of the workers will disturb and damage the 

habitats of the animals; 

○2 The noises made by the construction machines will damage the acoustic environment 

of the animals and drive them; 

○3 The constructors will probably hunt and the animals; 

○4 In the construction, the ecological niches of the animals will be damaged. For example, 

bird nests will be damaged because of wood cutting in the construction. 

Generally speaking, in the project construction, animals, most birds and reptiles will 

escape from the impacts of construction by migration and flying. As a result, the animals in 

the construction areas will decrease and become less various. However, in those areas 

relatively far from the construction areas, the animals will relatively concentrate and resettle. 

Therefore, the project construction will have fewer impacts on the animal diversity and 

population quantity.   

4.1.3 Water environment impact analysis and assessment  

(1) Analyzing impact of building materials transportation and stacking on water 

environment  

Some building materials like asphalt, oil materials and chemicals should be stacked and 

managed appropriately, if necessary, sheltered, in case of scattering into gullies. If not, it will 

become runoff in raining seasons and flow into downstream water bodies with pollutants, 

bringing out pollution on water environment. Therefore, choosing the site of stacking building 

materials, construction organizations should select void areas far from gullies, then capping 

tarpaulin during stacking. Moreover, according to different features of different building 

materials, construction organizations should strengthen specific management measures about 

them, lessening impact on water environment as far as possible.  

(2) Analyzing impact of construction waste on water environment 

The construction waste of road and pipeline projects mainly consist of discarded asphalt 

sludges in subgrade construction and field operation. Such sludges are generated by redoing 

because of violating operation regulations when eliminating roadbeds and paving asphalt 

mixture in the initial stage of construction. Although eliminating roadbeds in preliminary 

constructions is inevitable, the latter can be thoroughly avoided by strengthening 

administration and strictly conforming to standard operations about highway pavement 

constructions.  
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In road construction, they should firstly avoid generating asphalt sludges in the rainy 

period or in inverse seasonal constructions. Secondly, they should promptly grind and pave 

the road during constructions, preventing from rain-out and quality reduction of water bodies 

along the road. Besides, asphalt sludges contain various kinds of carcinogens. If treated 

improperly, they may pollute surrounding water bodies. Consequently, constructions should 

be administrated and supervised strictly. Asphalt sludges must not be poured into water 

bodies nearby, which can be used as packing for upper subbase or transported to and disposed 

in prescribed sites.  

Sewage plants and purification plants locate in rural areas. The waste residues of project 

constructions mostly comprise redundant earth and stones after field excavation and 

formation, and discarded concrete during plant constructions. These residues should avoid 

being washed in raining seasons, in case of flowing into gullies and reducing water qualities. 

(3) Analyzing impact of bridge constructions on water environment 

The project plans to build a bride in Huoxiang Ditch which is a kind of seasonal streams. 

During building the bridge across the river, pollutants towards surface water cover boring 

muds from bride foundation construction, production sewage (rig water pollution and oily 

sewage) in project constructions and domestic sewage from builders. 

In bridge constructions, if operated improperly or administrated loosely, engine oil or 

waste oil of some machines will get into water bodies or river channels, affecting the quality 

of water bodies. Furthermore, bridge foundation constructions can generate waste residues 

which should be transported to and disposed in the designated sites. 

In constructing bridge superstructures, surface pavement inevitable makes a great number 

of construction waste and dust fall into Huoxiang Ditch. Hence, construction organizations 

need take some protection measures and strictly manage builders, forbidding disorderly 

throwing waste. Construction waste should be stacked together and transported to designated 

sites in order to reduce the pollution towards river to the limit.  

The domestic sewage in bridge constructions commonly contains a high level of COD, 

BOD5 and SS and the construction time of bridge is commonly long. If this kind of raw 

domestic sewage is directly discharged into water bodies nearby, it will become the long-term 

and stable pollutant of water bodies during the construction and lead to the reduction of water 

quality. Especially for those rivers with small capacity, low flow rate and poor self-cleaning 

capacity, the influence will be more obvious. As a result, organizations should set up 

interception drains around construction camps as well as impermeable desilters and pit toilets 
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with moderate numbers. Then they should centralized dispose domestic sewage, bury 

precipitate, sprinkle the purified water on the deserted hills and not pour sewage into water 

bodies along the lines. After constructions, pit toilets and desilters should be buried. 

In short, bridge constructions should be strict accordance with construction regulations 

and strengthen the administration on construction machines and materials so as to avoid and 

lessen impact of bridge constructions on surface water’s environment along the lines.  

(4) Analyzing impact of oily sewage on water environment 

Oily sewage during constructions come from repair of construction machines and oil 

spilling in maintenance and operation, whose constitutes are oil materials such as lubricating 

oil, diesel and gasoline. Once this kind of materials flows into gullies, when the water 

becomes runoff in raining seasons they will float on the water. Consequently, it will impede 

the interchange of materials between oil-water interfaces and replenishment of dissolved 

oxygen for water bodies, leading to a bad effect on aquatic organisms’ life in the downstream. 

Besides, culvert constructions mostly adopt cast-in-situ method and make use of mould 

components, thus possibly effusion of detergent oil. If it flows into water bodies, it will 

pollute water bodies’ environment. 

In order to protect water qualities along the project, it suggests that organizations should 

set up temporary desilters in construction fields and mechanical maintenance fields and add 

impermeable aprons around desilters. Moreover, placing sand at the bottom of desilters can 

reduce diffuse pollutions. When oil materials are blocked, builders need regularly transport 

the sand to residues places nearby. So they should continuously add sand to desilters to purify 

oily sewage.  

(5) Analyzing impact of production sewage from concrete mixing plants and component 

factories 

The function of concrete mixing plants and prefabricated component factories is to 

manufacture prefabricated parts with various specifications of bridges and culverts required, 

and provide stable concrete mixture for pavement base of roads. In manufacturing mixted 

concrete and prefabricated parts, sewage will be produced, manifested as wash water of 

concrete drums and charging buckets. 

The discharge of concrete production sewage is characterized as a high level of 

suspended solids (SS), small water yields and the intermittent concentration. According to 

relevant data, with regard to the sewage of washing concrete drums and charging buckets each 

time, its yield is at least 0.5 m3, the concentration of SS is about 5000mg/L, and pH value is 
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about 12. Above data show that the concentration of sewage pollutants exceeds L1 standards 

limits of Synthetical Draining Standard of Sewage. Hence, this kind of sewage can be 

discharged only after centralized disposing in desilters and cannot be directly discharged. In 

this way, it will not have a larger influence on water bodies nearby. 

(6) Analyzing impact of domestic sewage in construction camps 

In project constructions, various kinds of builders are concentrated. The domestic sewage 

mainly comes from all construction camps, including domestic sewage about builders’ eating 

and washing and fecal sewage, whose constitutes are various organics like animal fat, plants 

fat and detergent. The constituent of sewage can be seen as following table 4.1-1. 

Table 4.1-1 constituent of domestic sewage from builders 

constituents density�mg/L� constituents density�mg/L� 

Suspended Solids�SS� 100 Phosphorus�P� 4 

BOD5 110 Chlorides 30 

TOC 80 Calcium Carbonate 50 

CODcr 250 fat 50 

Nitrogen�N� 20   

 
To calculate the quantity of sewage discharge by the following equation: 

   
1000/)( iis VqKQ ××=

 

In the equation, sQ
 represents total quantity of domestic sewage discharge (t/d); iq

 

represents wateruse quota for each person per day (L/(p·d), iq
=70 (this project); iV

 represents 

numbers of people in construction camps (P); K represents discharge coefficient, normally 

range from 0.6�0.9, K= 0.7 (this project). 

It is estimated that there are about 50 people per day in each construction camp of this 

project. If each builder consumes 70L water per day, each construction camp will produce 

2.45 t/d sewage. Hence, organizations should set up sewage disposal facilities in construction 

camps, for example desilters and septic tanks. The sewage should firstly be disposed up to 

standard and then discharged; the precipitation of sludge after disposal should be stacked 

together and carried on anaerobic composting, after which they can be used as fertilizers. 

Because the project belongs to municipal works, construction organization can rent 

existing workshops or private residence as their construction camps and offices during project 

constructions. As a result, such kind of domestic sewage of builders can be gathered by virtue 

of municipal pipelines and disposed in sewage plants, which will have no influence on 

environment. 



  

Environmental Impact Statements on the Infrastructure Construction of Qingyang in Gansu Province Supported by World Bank Loan  

118 
                                                                                       

To sum up, from the perspective of time, the domestic sewage in construction camps is 

just limited to constructions period which is relatively short; from the perspective of size, the 

discharge of sewage is more dispersed and small. If construction organizations take above 

measures, they can effectively reduce the pollution towards water environment and soil 

environment.  

4.1.4 Analyzing and appraising impact on acoustic environment 

4.1.4.1 Analyzing noise source in construction period 

(1) Road and pipeline constructions 

During road and pipeline constructions, the noise mainly comes from construction 

machines and transport vehicles. Because project constructions need a large number of 

construction machines and transport vehicles, those equipments will radiate strong noises 

which can have a large effect on residential areas nearby. According to features of road 

construction, the process of construction can be divided into three phases: foundation 

construction, road surface construction and transport construction. 

1) Foundation construction: this phase will use maximum construction machines and radiate 

the strongest noise, which includes many construction technologies such as foundation 

treatment, grading, cut-and-cover of earth and stones and compaction of road surface 

layer by layer as well as has many machines transporting materials in and out. The 

construction machines required in this phase are loading machines, vibratory road rollers, 

bulldozers, road graders and excavators. If the road is across viaduct bridge, it also needs 

piling machines whose noise is discontinued and high, having an effect on acoustic 

environment. 

2) Road surface construction: this procedure will start after the end of foundation 

construction covering paving asphalt for all roads. The construction machine in this phase 

is large asphalt pavers. According to some noise monitoring data about domestic road 

constructions, the noise in the second phase is little stronger than that of foundation 

constructions. Especially those places far away from 50 meters will have a little effect. 

3) Transport construction: it concentrates on installing traffic communication facilities and 

consummating transport signs and markings, in which it basically does not use large 

construction machines. The influence of the noise is little. 

Above all, the influence of the foundation construction is the largest. The transport 

vehicles of construction materials will radiate noise and drivers will inevitable choose some 
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existing roads in hypersensitive sites when transporting materials, so the noise from transport 

vehicles will influence hypersensitive site of acoustic environment along the road. 

(2) Constructions of sewage plants and purification plants 

During constructions of sewage and purification plants, noises are divided into 

mechanical noise, noise from construction operation and noise from construction vehicles. 

The mechanical noise is made by construction machines including excavators, piling 

machines, concrete mixers and elevators, which are point sound source; the noise from 

construction operation contains some sporadic tap-tap, clatters in loading and uploading 

vehicles, yo-heave-ho and whomps in disassembling moulds, which are transient noises; the 

noise from construction vehicles is traffic noise. From above noises, the noise of construction 

operation has the largest effect on acoustic environment, which it is easy to result in disputes, 

especially in nighttime. The reason is that at night equipments with high noise are forbidden. 

Hence, construction organizations should pay more attention to arrangement appropriately of 

various works. 

Because noise sources in different phases of project constructions are different, the level 

of noise is different. Following part is the detailed discussion about noises of each phase 

(earth-stone stage, foundation stage and structural stage and decoration stage). 

1) Earth-stone stage 

The noise source is excavators, bulldozers, loading machines and different transport 

vehicles. The Eigen values about these noise sources are shown as the following table 4.1-2 

Table 4.1.2 levels of noise from equipments at the earth-stone stage 

equipments dumper bulldozer loader excavator 

Sound level 

dB�A� 
85 86 90 84 

     Distance m 3 5 5 5 

 
2) foundation construction stage 

Its noise sources are piling machines, drilling machines, pneumatic picks and air 

compressors. Those sources are stationary, in which piling machines are the foremost one. 

The Eigen values about noise sources in foundation construction stage are shown as the 

following table 4.1-3 

Table 4.1-3 levels of noise from equipments at foundation construction stage 

equipment Piling cran Road Pneumati Drilling Engineerin Air 
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s machin

e 

e grade

r 

c pick machin

e 

g driller compress

or 

Sound level 

dB�A� 
85~105 

70~8

0 
86 103 85 63 92 

Distance m 15 15 15 1 3 15 3 

 
3) structural construction stage 

The period of structural construction stage is the longest in building constructions and 

many kinds of equipments are used at this stage. The noise sources are different transport 

vehicles, structural engineering equipments and other additional equipments, whose Eigen 

values are shown as the following table 4.1-4 

Table 4.1-4 levels of noise from equipments at structural construction stage 

equipments crane 
Vibrating 

beam 

Cement 

mixer 
Electric saw 

Sound levels 

dB�A� 
70~80 80 75~95 103 

Distance m 15 2 4 1 

 
From the above tables about Eigen values for various noises, it can be seen that during the 

project constructions there are many construction equipments whose levels of noise are 

strong.  

4.1.4.2 Analyzing models of noise prediction and its impact  

The constructions mentioned above are normally outdoor workings without any measures 

about sound insulation and cut, so the range of impact is wide. Because Different equipments 

at each construction stage are operated in a certain workspace and various construction 

machines are revolved in a certain working distance, noise sources from construction 

equipments are point sound source, whose model for noise prediction is as follows: 

 

           

In the formula, r represents the distance from sound source to acceptance point (m); 

pL
represents predicted value of construction noise away from the sound source r (dB) [A]; 

0p
L

 represents reference sound level away from the sound source r (dB) [A]. 

0

0

20log( )p p

r
L L

r
= −
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Noise levels of common constructions equipments during operation can be shown as the 

following table 4.1-5. 

Table 4.1-5 predicted values of noise from machines of road constructions in different 

distance 

Predicted value of noise dB(A) 
Machines 

5m 10m 20m 40m 50m 60m 80m 100m 150m 300m 

excavator 84 78 72 66 64 63 60 58 55 47 

Road grader 90 84 78 72 70 69 66 64 62 54 

Road roller 86 80 74 68 66 65 62 60 57 49 

 paver 85 79 73 67 65 64 61 59 56 48 

Note: the value in 5m is monitoring values. 
 

Table 4.1-6 predicted values of noise from workshops and mechanical equipments   
Unit: dB (A) 

Predicted values of noise dB(A) 
No. 

Construction 

stages 
Types of machines 

5m 10m 20m 40m 50m 100m 200m 

dumper 80.56 74.54 68.52 62.50 60.56 54.54 48.52 

bulldozer 86 79.98 73.96 67.94 66.00 59.98 53.96 

loader 90 83.99 77.97 71.95 70.01 63.99 57.97 

excavator 84 77.99 71.97 65.95 64.01 57.99 51.97 
1 

Earth 

stone 

stage 
Superimposition 

value 
92.46 86.45 80.43 74.41 72.47 66.45 60.43 

Piling machine 99.54 93.52 87.45 81.43 79.49 73.47 67.45 

crane 84.54 78.52 72.45 66.43 64.49 58.47 52.45 

Road grader 95.54 89.52 83.45 77.43 75.49 69.47 63.45 

Pneumatic pick 89.02 83.00 76.98 70.96 69.02 63.00 56.98 

Drilling machine 80.56 74.54 68.52 62.50 60.56 54.54 48.52 

Engineering driller 72.54 66.52 60.45 54.43 52.49 46.47 40.45 

Air compressor 87.56 81.54 75.52 69.50 67.56 61.54 55.52 

2 
Foundation 

construction 

Superimposition 

value 
101.57 95.55 89.49 83.47 81.53 75.51 69.49 

crane 84.54 78.52 72.45 66.43 64.49 58.47 52.45 

Vibrating beam 72.04 66.02 60.00 53.98 52.04 46.02 40.00 

Cement mixer 78.06 72.04 66.02 60.00 58.06 52.04 46.02 3 
Structural 

construction 
Superimposition 

value 
85.62 75.59 73.54 67.52 65.57 59.55 53.54 

 
The construction work in the project is great demanding and its degree of mechanization 

is also relatively high, so its noises will have a certain effect on regional environment around. 
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According to Noise Limits for Construction Site (GB 12523-90), the noise limits for 

constructions at different stages are 70�75dB(A) in daylight and 55dB(A) in nighttime. 

From the above table, it can be seen that during constructions the value of noises away 

from 40 meters can be reduced to below 75 dB (A), 85 dB (A) and 70 Db (A), which is 

basically accordance with the corresponding limits of daylight and nighttime prescribed in 

Noise Limits for Construction Sits (GB12523-90). However, superimposition values cannot 

fit the requirement (above values all exceed the standard limits for construction sites in 

nighttime). Hence, taking some measures of control can lessen the influence of the project 

construction on surrounding acoustic environment. 

4.1.5 Atmospheric impact analysis and assessment  

The pollutants of the project construction on ambient air are construction emissions and 

dust. On the one hand, emissions mostly come from vehicle emissions of different 

construction machines and transport vehicles and emissions of coal burning from builders’ 

daily lives. On the other hand, dust in constructions is from road excavation, field excavation 

and backfilling, loading and transportation of discarded earth and stones and disassembling 

construction waste, transportation, loading and unloading construction materials as well as 

road dust in operation. Besides, during road grading, it can generate a littler amount of dust 

whose pollutant is TSP. 

(1) Analyzing impact of dust on environment 

1) Analyzing construction dust on environment 

The construction dust comes from road excavation, field excavation and backfilling, road 

grading, stacking of construction materials and sludges. What is worse, the amount of them 

can change in accordant with weather and period of construction. If in windy days, the 

construction dust will be much worse, affecting the quality of surrounding ambient air. 

Based on relevant researches at home and abroad, the amount of dust in constructions 

relates many factors. For example, as to construction machines, such as bulldozers, its 

amount of dust depends on depth of pit, the relative height between bulldozers’ grab and the 

ground, wind speed, granularity of soil, water content of soil and dispersion of lithosols. As 

to dust from stocking dumps, like residues, its amount of dust also closely relate with 

stacking methods, starting wind velocity, preventive measures or not, grain size of dust 

particles and sedimentation velocity. Besides, according to the records on the field 

observations, under general meteorological condition, if the wind speed is 2.5 m/s, the 

density of TSP within constructions is 2.0-2.5 times than its corresponding point in the 
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upwind and the range of impact in the downwind is about 150m. The research with analogy 

survey shows: if organizations do not take any preventive measures and the soil is dry, the 

maximum amount of dust is about one percent of excavation of soil; if they take some 

preventive measures or the soil is moist, the amount is only 0.1 percent. What’ more, taking 

certain preventive measures can make the range of impact of construction dust limit within 

50-200m outside the construction site. 

Because the proposed project will be constructed in arid regions in the west where has 

scarce rainfall, correspondingly the degree of influence will be higher and the transmission 

distance of fine particle will be up to multiple tens of kilometers. Nevertheless, under 

sprinkling and conditions without wind, the density of TSP in the 50m of the downwind will 

be lesser than 0.3 mg/m3. So construction plants like stirred stand should not be built in 

populated areas and be set up outside 200m in downwind, within which are hypersensitive 

sites. During constructions, organizations should take some measures about emission 

reduction, dust prevention and fall, such as by virtue of sprinkling, setting up aprons and 

covering tarpaulins to prevent wind from blowing dust. Moreover, it should strengthen 

administration to reduce the impact on environment to the bottom.  

2) Road dust impact on environment 

Road dust results from many factors mainly covering running speed of vehicles, load 

capacity, contact areas between tires and road surface, wind speed, dust quantity and 

humidity on the road, among which wind speed directed affect the transmission distance of 

dust. In general, under the natural wind, the range of impact of dust from vehicles is about 

within 100m. If the road on which vehicles run during construction is sprinkled 4 or 5 times 

per day, the amount of dust can be reduced by 70% and the range of TSP can be limited to 

20�50m. Similarly, if construction materials are not covered closely while transportation, it 

will generate dust blown by wind, especially powder materials, resulting in dust pollution. 

The dust pollution caused by spilling and the dust pollution caused by vehicle running can 

both have a negative effect on environment, especially in windy days, the effect will be 

worse.  

Hence, it is necessary to strengthen administrations on vehicles of transporting medium 

materials and take appropriate preventive measures to avoid or lessen road dust pollution on 

environment, for example, to limit the running speed of transport vehicles, to sprinkle and to 

cover transport materials in case of spilling on the way. As a result, above measures can 
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effectively lessen the influence of road dust on residential areas around. At the same time, 

the influence is temporary and will disappear with the end of constructions. 

(2) Analyzing impact of emissions from construction machines and transport vehicles on 

environment 

The main pollutants of emissions from construction machines and transport vehicles are 

CO, HC, NOX and SO2, which will have a negative effect on surrounding residential areas and 

enterprises. Since the number of construction machines is small, the distribution is dispersed 

and the construction time is short, the influence of emissions from construction machines and 

transport vehicles is limited and short. Besides, taking such following measures such as 

overload limit, speed limit, exhaust purifiers can lessen the negative influence of emissions on 

residential areas around. And this kind of influence will disappear with the end of 

constructions. 

4.1.6 Impact analysis and prediction on ground water   

In construction the excavation depth is slightly deep due to the road, pipeline networks 

and sewage plant. The ground water reserve lies hidden in the earth in Qingyang region. 

Therefore, the project construction will exert no iimpact on ground water.  

4.1.7 Solid waste impact analysis and assessment  

The solid waste during constructions includes earth and detritus in the excavation of the 

earthwork, material exhaust during transportation like sandstones and concrete, wastage and 

desertion of stones, ashes and building materials in building constructions as well as domestic 

garbage from builders.  

The production, transportation and disposal of deserted soil, construction waste and 

domestic garbage will be analyzed as follows from the impact on environment. 

(1) deserted soil 

During constructions, the excavation of earthwork will generates deserted soil, whose 

transportation and disposal may affect environment. 

1) If the deserted soil is disposed on an undefined site or disorderly threw, it will affect land 

utilization, impede river flowing and destroy nature an ecological environment. 

2) Overloading of vehicles will lead to scattering of earth on the way. If tires are stained with 

earth, it will make the road filled with earth. In sunny day, dust will be raised; in raining 

day, the road will be muddy, both of which will affect pedestrians and vehicles’ going and 

the quality of environment.  
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The main effect of deserted soil in constructions is that if the deserted soil is scattered on 

the road during transportation, it will affect pedestrians and vehicles. Hence, construction 

organizations should appropriate control the loading capacity of transport vehicles and add 

some coverage to the deserted soil in case of scattering the earth, by which the negative effect 

can be reduced to the least during transporting deserted soil. 

(2) construction waste 

In building constructions, there inevitable exists amount of wastage and desertion of 

stones and building materials. Since this part of construction waste belongs to common solid 

waste without any poisonous and harmful ingredients, they can be considered to be 

comprehensive utilized in the foundation filling, depression filling or verdurization of the 

designated construction projects in Municipal and Planning Department. At the same time, the 

rest of the residues can be transported to city landfill and buried, for disposal of deserted soil 

normally has no negative effect on environment. 

(3) domestic garbage 

In project constructions, all kinds of builders are centralized, so the component of solid 

waste is complex. If each construction camp has 50 people who produce domestic garbage of 

1.2kg/p each day, the total amount of domestic garbage each day during constructions will be 

about 0.06 t and the amount per year will be 21.9 t. If disposed improperly, it will influence 

surrounding environment, such as occupying lands, destroying landform and vegetation, 

polluting soil, underground water, surface water and air, then endangering human health. 

Therefore, the domestic garbage in constructions should be gathered, cleaned, transported to 

and buried in the garbage disposal plant of Qingyang City. After that, the influence of 

domestic garbage on surrounding environment will be lessened. 

4.1.8 Analyzing impact on Catholic Church 

In the proposed project, the extension road construction in the north of East Ringg Road 

will be through Huoxiang Village, in the west of which there is a Catholic church of Xifeng 

District. At present, the church has one priest mostly serving in Xifeng District and about 400 

church members. Every week the church routinely has worship activities and every year there 

are four important festivals, including Easter ( the first Sunday after Vernal Equinox), 

Pentecost (the 50th day after Easter), the Feast of Assumption ( on Aug. 15th) and Christmas 

Day ( on Dec. 25th). 

The church now has seven houses in the masonry-timber structure, covering an area of 

400m2. These houses are farmhouses without any religious and historical significance. 
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Because of being built earlier, the houses are badly damaged. The church adopts the type of 

layout of “�”: in the east is the priest’s living and working section with three houses; in the 

west is the place of activities for the church with three houses; the front door is located in the 

southern wall and in the southwest is a storage room; in the north is the wall. In the middle of 

the church, there are trees and a few vegetables. Besides, there is a pressure well for offering 

the water for living. The detailed present layout can be seen from the Figure 4.1-1. 

According to investigation, since 2009, the Catholic church of Xifeng District had applied 

for relocation. Basing on the urban planning and development of Xifeng District and the 

requirement for the old town reconstruction, satisfying the willingness of believers in the 

Catholic church of Xifeng District to the full and solving the autotrophic difficulty of the 

church, the People’s Government of Qingyang City has decided to move and rebuild the 

Catholic church of Xifeng District. The municipal Planning Bureau is in charge of selecting 

the new address. Now, the new address has been selected, locating the position with 50m 

distance from roadside in the west of East Ring Road. Details can be seen in Figure 4.1-1 and 

1.10-1.  

According to relocation operation of the church, the new church will start to construct 

next year and the construction period will be about two years. During the church construction, 

the regular worship activities are going to be held in the ancillary building of the new church 

which will be constructed prior to the construction of the church in the new address. The 

period of constructing ancillary building will be six months. After the main building of the 

new church is finished and come into use, the activities can be held in there. Meanwhile, the 

construction will not affect routine activities of the church.  

Some houses of the Catholic church of Xifeng District are located in the location’s red 

lines where the extension road construction of the proposed project is. Based on the field 

observation and negotiation with the design institute, the route selection of through traffic in 

the extension construction in the north of East Ring Road had no alternative plan. As a result, 

in order to implement the proposed project, the city has to contemplate the relocation of the 

church. During the relocation, with regard to no interrupt normal activities for members, 

construction organizations should coordinate their construction time with the new church 

construction, that is only when the temporary house is finished used as the place of holding 

activities and the relocation of the church has finished, the construction organizations can 

knock down the church, in case of affecting the normal activities for church members. After 

the complete relocation, the project construction will have no effect on the church.  
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4.2 Environmental impact analysis and assessment in peration  

4.2.1 Road and pipeline construction operation analysis and assessment of 

environmental analysis 

4.2.1.1 Social environment analysis and assessment 

(1) Impacts of project construction on local residents 

The planned project will be carried out in Qingyang city. After the project is finished, the 

improper designed road cross sections and the low traffic capability will be changed. 

Consequently, the traffic jam will be solved in Xifeng District. The traffic environment in 

Xifeng District will be improved by carrying out this project. Meanwhile, the problems of 

down stream environmental pollution and water pollution caused by the domestic sewage in 

old town and most of the industrial sewage which are not refined and directly discharged into 

Huoxianggou will be solved. And the problems of low drain ability and grave leakage caused 

by old pipes and the low drain proportion in new town will be also solved. The project will be 

very important for improving the residents’ living condition and their life quality in Xifeng 

District.   

(2) Impacts on the economic development of the areas along the line  

The project construction will greatly improve the transportation of Qingyang city, 

facilitate the interflow of commodities between the areas along the line and the outer world, 

speed up the labors, commodities, technology and capital flows between the areas and the 

outer areas and moreover improve the investment environment, the industrial structure and 

people’s life quality. In conclusion the project construction will be an important impetus to 

the regional economic development of this area.  

(2) The construction site, Qingyang, has a variety of natural sources, farm products and 

pasture product. After the construction, the exportation of various products will be speeded 

up. The transportation time will be shortened. Consequently, the incomes of the residents and 

their life quality will be greatly improved. After the improvement of the transportation, a great 

deal of capital, technology and talented persons will be absorbed, which can facilitate the 

development of tourism industry. Accordingly the reasonable adjustment of industrial 

structure along the line and the regional economical development will also benefit from it. At 

the same time, the secondary and the tertiary industries will develop fast along with GDP 

growth. Especially, tourism and service industry will develop faster and their proportions in 

GDP will increase greatly. 
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(3) In the construction, many jobs will be offered. It will be a good chance to increase 

local employment rate. After the construction, the stores along the line will benefit from it and 

the incomes will be effectively improved. In addition, the improvement of traffic facilitates 

will strengthen the technological, cultural, heath and gymnastic communication between the 

town and the countryside and improve the residents’ living condition and life quality. 

4.2.1.2 Ecological environment impact analysis and assessment  

In the operational period of the construction, the impacts on the ecological environment 

include the impacts of raised dust and automobile exhaust on the agro-ecology and the plants 

and the impacts of road construction on the ecological environment along the line when the 

road and bridge constructions are finished. However, when the pipelining is finished, the 

ecology can be restored and will be less impacted, because the pipes are buried underground. 

(1)Land usage changes 

The project construction will occupy certain plow lands perpetually. As a result, some of 

the original plow lands will be changed into roads. In total, the planned project will occupy 

plow lands as many as 363.54 acres, impacting less on the farmland system in Xinfeng 

District. After the construction, convenient traffic will bring more jobs for the residents along 

the line, facilitate the economic development along the line and increase the residents’ 

incomes. Therefore, the planned road construction will change the single economic 

development pattern into diverse patterns and improve the land utilization value.  

(2)Impacts on agro-ecology 

In general, during operational period road construction mainly has the following negative 

effects on agricultural production: first, the raised dust in road construction will land on the 

surface of the plants, weakening the photosynthesis and breath. As a result, the crops growth 

and development will be affected; second, automobile exhaust will have negative effects on 

plants growth. This project is one of the municipal construction projects. There are fewer 

farmlands. After the road construction, the lands along the line will be used. When the roads 

are open to traffic, the traffic will be smooth and quick. The economic development will be 

speeded up. Meanwhile, the land utilization and development will also benefit from it; the 

import of agricultural technique will be speeded up; the ecological environment of farmland 

will be improved; agricultural planting structure will be optimized, facilitating the 

development of the related departments. Consequently, the change of the usage pattern of 

land resources is finally realized. 

(3)Impacts on flora and fauna 
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1)Direct impacts 

In the project construction process, animals living in this area will be separated when the 

roads cross the land and forest. If the amount is small, these animals will disappear from the 

area. Segregation will also prevent certain animals from going to their habitual breeding areas 

and seasonal food areas. In heavy traffic road sections, amphibious animals (such as frogs and 

toads) or other snail-paced animals (such as snakes) will be killed when crossing the roads. 

Their death rate will become high. Special channels should be built along the whole road to 

ensure the normal migration of those animals along the line. During the construction 

operational period, vegetation will be relatively affected less. Temporarily occupied land will 

be flattened and restored with soil after the construction. Though farmland making or 

planting, vegetation will be restored. 

After verification, there are no national protection animals and plants in the planned 

construction area. 

2) Indirect impacts 

After roads are to open to traffic, automobile exhaust will have negative effects on the 

animals and plants near the roads. Most of the animals would adjust themselves to the 

environment, but a few sensitive animals will migrate to other places. The negative effects 

will be decreased due to the wide use of unleaded gasoline and environment friendly fuels 

(such as natural gas). 

�4�Analysis of solid waste impact on the environment 

The roads and bridges belong to a efficient, comfortable and safe transportation system , 

some solid waste would be produced by drivers, passengers and pedestrians, mainly waste 

papers, plastic bags, bottles and boxes. These waste damage the landforms and vegetation and 

produce visual pollution. To protect the surrounding natural environment, we should enhance 

publicity and make the drivers, sales person and passengers be conscious of environmental 

protection, and carefully maintain the roads and bridges and keep the environment clean and 

appoint works to remove the waste.   

In all, the proposed projects would inevitably exert negative influence on the local natural 

environment and damage the vegetation, biodiversity and scenes. The construction would 

cause the greatest damage, therefore we should adopt relative measures and enhance 

management and control the negative influence on the environment. The project has less 

damage to the natural environment during operation, which is manifested in that the division 

of ecosystem along the road could be recovered, adjusted and rebalanced.   
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4.2.1.3 Water environment impact analysis and assessment  

According to the characteristics of roads and bridges after completion and the ways they 

affect the water environment, we comprehensively evaluate the influence of roads and bridges 

on water environment.  

Generally speaking, road construction would change the layout of former surface runoff, 

the bridges would have a good effect on dredging the water and flood and won’t have 

significant impact and change on the original vegetation and soil.  

If the rainfall forms runoff, the vehicle exhaust, raising dust, oil leakage and dropped 

freight would be taken into the water pipelines. When Huoxiang Vally Bridge is in operation, 

the rainfall forms surface runoff and would flow to the drainage ditches on both sides of the 

road through the drainage trough. According to domestic research and evaluation data, the 

road or bridge runoff’s pollution to water often occurs at the initial stage of raining season, 

when time moves on, the content of pollutants in the road or bridge runoff decrease and the 

influence to the water decreases as well. The road and bridge in the normal operation period 

have little influence on the water environment but if vehicles carrying dangerous goods have 

accident on the runoff, the dangerous goods would be dumped into Huoxiang vally and enter 

the downstream and then possibly enter the surface water with the influence of wind and rain, 

and the water quality would be seriously influenced. In order to prevent the dangerous fluid 

from entering Huoxiang Vally, it is recommended that an independent accident emission exit 

be installed. The overflow chute design would collect the large amount of waste in a short 

time and effectively prevent the pollution because of traffic accident.  

4.2.1.4 Prediction and evaluation of sound environment impact  

�1�Noise prediction mode 

There are many factors causing traffic noise, including traffic index, for example, traffic 

volume, speed and vehicle types, road landform, road facilities, etc. Road traffic noise 

prediction follows the noise pattern and calculation in Technical Guidelines for 

Environmental Impact Assessment – sound environment, HJ2.4-2009.   

1) Prediction method 

First put the vehicles into categories of large, medium and small, and figure out the 

equivalent sound level per hour for different categories of vehicles at the prediction site 

during the day or at night. 

,( ) 10 lg 16i
Aeq i W i

i
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In the equation� AeqiL
�I vehicles are divided into large, medium and small ones, the 

equivalent sound level per hour dB� 

交Aeq
L

�Road traffic noise equivalent sound level per hour�dB� oiL �The average noise 

level of this type of vehicle at the reference point(7.5m)�dB� iN �The traffic volume per 

hour of this type of vehicle�each vehicle/h�T �equivalent sound level�T=1h� iV �The 

average speed of this vehicle�km/h� 距离L∆
�The attenuation at the prediction site r meters 

from the equivalent lane�dB� 地面L∆ �The traffic noise attenuation absorbed by the 

ground�dB� 障碍物L∆
�The obstructive attenuation of the obstacles�dB� 1L∆ �traffic noise 

revision caused by road winding or limited length�dB�The equation of traffic noise 

prediction 预)( AeqL
 during the day or night is� 

( ) ( ) ( )[ ]背交

预
AeqAeq LL

AeqL
1.01.0

1010lg10 +=
 

In the equation� 预)( AeqL
�The prediction of noise during the day or night at the 

predicted point, dB(A)� 

背)( AeqL
�background value at the prediction point�the noise value at the prediction point is 

adopted�dB(A). 

The determination of indexes in the traffic noise prediction mode 

 The determination of traffic volume 

According to the traffic volume of this project in different years and road sections, the 

daytime traffic volume from 6 to 22 o’clock accounts for 85% of the daily traffic volume, the 

traffic volume at night from 22 to 6 o’clock accounts for 15% of the total volume.  

The calculate formula of average speed of different vehicles� 

1 2

3 3 4

1
i iv k u k

k u k
= + +

+                              

( )( )1i i i iu vol mη η= + −
                             Error! Reference source not found.Error! 

Reference source not found. 
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In this equation� iv �the estimated speed of vehicle types, i�km/h�when the velocity is 

lower than 120km/h�the estimated speed of this particular type of vehicle decreases pro 

rata� 

iu �The equivalent vehicle number of this vehicle� 

iη �The vehicle ratio of this vehicle� 

vol �The traffic volume of single lane�each vehicle/h� 

im �Weighting coefficient of the other two types. 

im � 1k � 2k � 3k � 4k  are coefficients�see Table 4.2-1. 

Table 4.2-2   Velocity calculate formula coefficient 

Vehicle 
type 1k

 2k
 3k

 4k
 im

 

Small -0.061748 149.65 -0.000023696 -0.02099 1.2102 

Medium -0.057537 149.38 -0.000016390 -0.01245 0.8044 

Large -0.051900 149.39 -0.000014202 -0.01254 0.70957 

The vehicles are divided into large, medium and small types, the categorizing standard, 

see Table 4.2-3. The vehicle ratio should be determined by the traffic volume results provided 

by the feasible research report.  

Table 4.2-3   Vehicle categorizing standard 

Vehicle types Gross weight 

Small  Below 3.5t 

Medium 3.5t�12t 

Large Above 12t 

Note: small vehicles include vans, cars and 7-seat (or below seven) coach.  

Large vehicles include container vehicles, trailers, construction vehicles, buses (40 seats) 

and large trucks. 

Medium vehicles include medium trucks, medium buses (seven to forty seats) 

agricultural, tricycles, and four-wheelers, other vehicles besides large and small vehicles.    

 Single vehicle noise level oiL
 

The equation of the average noise level oiL
 (dB)of Type I vehicle at the reference point 

7.5 meters away is as follows, 

Small vehicles
12.6 34.73lgOS SL V L= + + ∆ 路面                           

Medium vehicles
8.8 40.48lgOM ML V L= + + ∆ 纵坡                           
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Large vehicles
22.0 36.32lgOL LL V L= + + ∆ 纵坡                           

In this equation S, M and L each represent the small, medium and large vehicles; iV �The 

average speed of this type of vehicle�km/h� 

Point source modification 

Traffic noise point source modification 纵坡L∆
 caused by road longitudinal slope, see 

Table 4.2-4. 

Table 4.2-4   Longitudinal slope noise level modification 

Longitudinal slope (%) Noise level modification (dB) 

≤3 0 

4�5 +1 

6�7 +3 

�7 +5 

Note: The modification is only used for large and medium vehicles, not small vehicles. 

Road surface traffic noise point source modification 路面L∆
, see Table 4.2-5.  

Table 4.2-5   Regular road surface modification 路面L∆
 

Road surface 路面L∆
 

Asphalt concrete road surface 0dB 

Cement concrete road surface +1�2dB 

Note: This Table only refers to small vehicles, not large and medium vehicles.  

 The calculation of distance attenuation 距离L∆
 

When the traffic volume exceeds 300 vehicles per hour, 

0=10lg
r

L
r

∆ 距离
 

When the traffic volume is lower than 300 vehicles per hour�
0=15lg

r
L

r
∆ 距离

 

r�equivalent distance from the road center to the receiving point, m� 

1 2r r r=
                          

In the equation� 1r �The distance between the receiving point to near road center�m� 

2r �The distance between the receiving point and far road center�m� 

0r �equivalent distance from the road center to the receiving point� 0r =7.5m� 

○5 The calculation of ground absorbing attenuation 地面L∆
. 

Agr∆L −=地面  
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When the sound wave passes through loose ground and only A sound level of receiving 

point is calculated, Agr can be obtained from the following equation.  

( )4.8 (2 / ) 17 300 / 0
m

Agr h d d dB= − + ≥                      

Agr�attenuation caused by ground effect�dB� 

d�the distance between the sound source and receiving point�m� 

m
h�the average height of disseminating route�m� mh =surface area F/d�see Figure 9� 

If the Agr value is minus, it can be replaced by 0. 

For other circumstances, refer to the second part of acoustic attenuation of outdoor 

dissemination: general calculation method (GB/T17247.2)  

 

Figure 4.2-1   The estimation method of average height mh
 

○6The equation of traffic noise revision 1L∆
 caused by road winding or limited section of 

road. 

1 10lg( /180)L θ∆ =
                          

In this equation�θ�the angle between the lines of sight from the prediction point(º)�see 

Figure 4.2-2 to 4.2-4. 

 
Figure4.2-2 limited road section   Chart 4.2-3 Inward bending of the road   Figure 4.2-4 outward bending of the road 

○7The calculation of obstacle attenuation 障碍物

∆L
 

声影区农村房屋树林障碍物

∆L∆L∆L∆L ++=
 

a. 树林

∆L
refers to the obstructive attenuation caused by the forests.  
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Usually the average attenuation could be computed as follows,  

L k b∆ = ⋅树林                                  

In this equation�k�the average attenuation index of the forest�k=-0.1dB/m� 

b�the width of the noise passing through the forest�m� 

The obstructive attenuation caused by the forest varies in different places and the largest 

is lower than 10 dB. For example, the density of woods in the north is low, the attenuation 

decreases.  

b. 农村房屋

∆L
refers to the obstructive attenuation of rural buildings.  

Usually rural residences are sparsely populated, the additional attenuation to the noise, 

see Figure 21.   

When estimating the noise level, the receiving point is set in front of the window of the 

first row of houses, the noise level of the buildings, see Figure 4.2-6 and 4.2-5.  

Table 4.2-6   the noise attenuation values of buildings 

Condition of the buildings Attenuation ∆L  Note 

40�60% of the acreage of the first row 
of houses  

-3dB 

70�90% of the acreage of the first row 
of the houses 

-5dB 

The acreage of the buildings, see 
Table 4.3-5 

every increase of one row of houses 
-1.5dB 
The maximum absolute 
attenuation ≤10dB 

 

Note: Figure 11.4-8 is only suitable for buildings along the flat road and embankment.  

 

Figure 4.2-5  The acreage calculation of the first row of houses 

c. 声影区L∆
 refers to the sound diffraction of the prediction point at the embankment or 

cutting caused by sound shadow region� 

When the prediction point is at the sound reception area, 
0=∆ 声影区L

 

When the prediction point is at the sound shadow area, 声影区L∆
 is decided by path 

difference δ. 

When calculating the diffraction sound attenuation, Fresnel maxN
 is used, the definition 

is: 
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max

2
N

δ
λ

=
                                     

In the equation� maxN �Fresnel index� 

λ�wave length of sound�m� 

δ�Path difference�m; see Figure 4.4-5 δ�δ�a+b-c� 

a�the distance between the sound source and embankment edge or top of the cutting, m� 

b�the distance from the receiving point to the embankment edge or top of the cutting, 

m� 

c�The linear distance between the sound source and the receiving point�m; 

 

Figure 4.2-6  Calculation of path difference δ  

The calculation of diffraction line source attenuation is as follows,  

2

-1

2

2

3 (1- )
-10 lg( )     1 )

(1- )
4 tan

(1 )

3 ( -1)
-10 lg( )     ( 1 )

2 ln( ( -1))

t
t

t

tL

t
t

t t

π

π

 × ×
× ≤

 × +∆ = 


× × × ≥
 × +

声影区

（当 时

当 时
                   

t=20× maxN
/3.  

�2�Traffic noise prediction and evaluation during operation period 

1) Traffic noise prediction 

According to the prediction mode and considering the indexes of road construction, the 

traffic noise value at typical road sections is calculated. The assessment predicts 10 to 200 

meters from the road center. Because of the changes of longitudinal lines and height, the 

features of traffic noises were predicted at the flat sections of the road and hard ground with 

no length limit, the years predicted are 2016, 2025 and 2035. When it comes to sensitive point 

noise prediction, the forms and heights of embankment are considered.  
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The prediction results, see Figure 4.2-7. In general, traffic noise has had some sort of 

influence on the environment, and along with the increase of traffic volume, the influence of 

traffic noise gets mor serious. Figure 4.2-8 gives the 4a and II standard of qualified distance 

under the condition off flat embankment, no limited length and hard ground in different 

sections and the prediction values clearly show the distribution of traffic noise on both sides 

of the road.  

�3�Sensitive point noise prediction during operation period.  

Based on the current sound environment, the sensitive points noise prediction is 

combined by traffic noise prediction, influencing factors of sensitive points and noise 

background value. When modifying traffic noise values, the landform, height and vegetation 

of the sensitive points and the nearest row of buildings are taken into consideration and could 

be predicted by the mode. When there’re obstacles between the road and the target, we would 

predict and assess based on the environmental features and the obstacles. The sensitive points 

noise prediction value, see Figure 4.2- 9.  

�4�Noise assessment and prediction of sensitive points during the operation period.  

According to the prediction results, the evaluations of the sensitive points in the short, 

medium and long-term operation are as follows,  

1)2016�the specific exceedance of the sensitive points, see Table 4.2-10. 

Table 4.2-10  Short-term noise prediction results of the sensitive points  

Unit�Leq[dB(A)] 

exceedance 
Number of sensitive points 

Not exceeding 0�5dB(A) >5dB(A) 

Day 7 7  Category II standard 
�Day 60dB�A��night 50dB�A�� 
14 in total Night   8 6 

2�2025 �the specific exceedance of the sensitive points, see Table 4.2-11.  

Table 4.2-11   Medium-term noise prediction results of the sensitive points  

unit�Leq[dB(A)] 

exceedance 
number of sensitive points 

Not exeeding 0�5dB(A) >5dB(A) 

Day 6 8  Category II  standard 
�day 60dB�A��night 50dB�A�� 
14 in total  Night  6 8 

3�2035�the specific exceedance of the sensitive points, see Table 4.2-12. 

Table 4.2-12  Long-term noise prediction results of the sensitive points  

unit�Leq[dB(A)] 
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exceedance 
number of sensitive points 

Not exceeding 0�5dB(A) >5dB(A) 

day 3 11  Category II standard 
�day 60dB�A��night 50dB�A�� 
14 in total night  4 10 

4) Sensitive points sound environment influence assessment  

� West ring road and Anding road belong to the restructured sections, in these sections, 

Houguanzhai clinic is near the Anding west road and affected by the traffic noise, the values 

both in the daytime and at night exceed the limit. The short-term daytime exceedance 

1.63dB(A), exceedance at night 7.60dB(A); medium exceedance in the daytime 2.69dB(A), 

exceedance at night 9.45dB(A); long-term exceedance in the daytime 3.26dB(A), exceedance 

at night 10.06dB(A). The condition is more serious at night. Xifeng Muslim’s Primary School 

is located north of Anding west road and is far from the road, short and medium term values 

are qualified and the long-term values in the daytime slightly exceed the limit. The exceeding 

values at night are between 4.87 and 7.13 dB(A). Since students don’t live in the school at 

night, so the influence can be ignored.  

� Because the projects are newly constructed, after monitoring, the sensitive points noise 

all exceed the limit. We can see from the results that the condition is serious at the relative’s 

courtyard of Qingyang experimental primary school. The scope of exceedance during the day 

is between 2.8 and 4.69dB�A�, while values at night are between 9.97~11.51dB�A�. The 

condition is more serious at night, because the school is located at the crossroads and 

influenced by the traffic volume in Anding east road and east ring road.   

� The integrated transport corridor sensitive points exceed the limit in the short, medium 

and long term, the scope of exceedance vary from 0.38 to 4.94dB (A). All the sensitive points 

exceed the limit at night, the scope of exceedance is between 4.87 and 11.71 dB (A).  

In the proposed project, the north extension of the east ring road is newly constructed and 

there are many sensitive points and the noise influence is more representative, its noise 

isopleth, see Figure 4.2-7~ 12.   

�5�The road network noise influence evaluation. 

The proposed project consists of Xifeng south road, north road, Anding east road, Anding 

wwest road, north extension of the east ring road, east extension of the north road, west ring 

middle road and south extension of the west ring road. It is an important part of Xifeng road 

network, once completed, it would greatly improve the traffic condition in Xieng. Along with 

the operation and the economic development, the traffic volume would increase and bring 

forth the traffic noise.  
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In the road projects, South Avenue, north avenue, Anding east road and Anding wst road 

can relieve the traffic in Xifeng, when they are completed, the capacity of major avenues in 

the city like Jiefang east road, jiefang west road, east avenue, west avenue and Yucai road 

would be improved. It can help relieve the impact of the noise on the local residents, but 

along with the increase of traffic volume, the traffic noise would be increased.  

The results show that within 35 meters, the short term value of Anding road in the 

daytime can reach the 4a standard, within 50 meters, it can reach the II standard; while it can 

only reach the 4a standard beyond 50 meters at night. Within 35 meters, the short-term value 

of south avenue in the daytime can reach 4a standard, 70 meters away from the road center, it 

can reach the II standard, at night, it can only reach the 4a standard 50 meters away, so the 

condition is serious at night.  

The construction of the north extension of the east ring road, the east extension of the 

north ring road, the west ring middle road and south extension of the west ring road could 

establish contact with the surrounding transport and forms a complete surrounding network. 

The transits don’t have to go to the urban area and relieve the urban traffic in Xifeng district. 

It is predicted that the transit traffic volume is increasing fast and the traffic volume of the 

already completed roads would increase. According to the traffic volume noise prediction 

results, the noise value would exceed in the operation period. 

According to the prediction results, within 35 meters of the red line, the short-term value 

of west ring road in the daytime can reach the 4a standard, and it can reach the II standard 90 

meters from the road center. At night, only 60 meters from the red line can reach the 4a 

standard, the noise exceeding condition is serious. Within 35 meters from the red line, the east 

ring road can reach the 4a standard in the daytime; 85 meters from the road center it can reach 

the II standard. At night, 40 meters away from the red line, it can reach the 4a standard, the 

noise value exceeds the limit at night. Within 35 meters from the red line, the north ring road 

can reach the 4a standard in the daytime; 70 meters from the road center, it can reach the II 

standard. 42 meters from the red line it can reach the 4a standard at night. The noise value 

exceeds the limit at night.  

With the completion of the project, it would improve the road network in Xifeng District 

and transit vehicles wouldn’t enter the urban area and can relieve the traffic pressure in the 

city.  
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Table 4.2-13  prediction of traffic noise in different road sections in operation period    Unit�Leq[dB�A�] 
The distance from the prediction point to road center�m� 

road section time 
10 20 30 40 50 60 80 100 120 150 200 

day 66.61 63.32 61.51 60.24 59.26 58.47 57.21 56.24 55.45 54.48 53.23 
2016 

night 62.31 59.02 57.21 55.94 54.69 54.16 52.91 51.94 51.15 50.18 48.93 

day 67.75 64.46 62.64 61.37 60.40 59.60 58.34 57.37 56.58 55.61 54.36 
2025 

night 64.35 61.06 59.24 57.98 57.00 56.20 54.95 53.98 53.18 52.21 50.96 

day 68.41 65.12 63.30 62.03 61.06 60.26 59.00 58.03 57.24 56.27 55.02 

Anding east 
road 

2035 
night 65.07 61.78 59.97 58.70 57.72 56.92 55.67 54.70 53.91 52.93 51.68 

day 66.57 63.28 61.47 60.20 59.22 58.43 57.17 56.20 55.41 54.44 53.19 
2016 

night 62.23 58.94 57.13 55.86 54.88 54.08 52.83 51.86 51.07 50.10 48.85 

day 67.68 64.39 62.58 61.31 60.33 59.53 58.28 57.31 56.51 55.54 54.29 
2025 

night 64.27 60.98 59.16 57.98 56.92 56.12 54.86 53.89 53.10 52.13 50.88 

day 68.27 64.98 63.16 61.89 60.92 60.12 58.87 57.89 57.10 56.13 54.08 

Anding west 
road 
restructuring 
section 

2035 
night 64.92 61.63 59.82 58.55 57.57 56.77 55.52 54.55 53.75 52.78 51.53 

day 67.01 63.66 61.62 60.28 59.28 58.46 57.19 56.21 55.42 54.44 53.19 
2016 

night 62.67 59.32 57.28 55.94 54.93 54.12 52.85 51.87 51.07 50.10 48.85 

day 68.12 64.76 62.73 61.39 60.38 59.57 58.30 57.32 56.52 55.55 54.30 
2025 

night 64.71 61.35 59.31 57.98 56.97 56.15 54.88 53.91 53.11 52.14 50.88 

day 68.71 65.35 63.31 61.98 60.97 60.16 58.89 57.91 57.11 56.14 54.88 

Anding west 
road new 
section 

2035 
night 65.36 62.01 59.97 58.63 57.62 56.81 55.54 54.56 53.76 52.79 51.54 

day 71.67 68.91 66.47 65.03 63.98 63.15 61.86 60.87 60.07 59.09 57.84 
2016 

night 66.20 63.45 61.00 59.56 58.51 57.68 56.39 55.40 54.60 53.62 52.37 

day 73.24 70.49 68.04 66.60 65.56 64.72 63.43 62.44 61.64 60.66 59.41 
2025 

night 68.61 65.85 63.41 61.97 60.92 60.09 58.80 57.81 57.01 56.03 54.78 

day 73.59 70.83 68.39 66.95 65.90 65.07 63.78 62.79 61.99 61.01 59.75 

west ring 
middle road 

2035 
night 69.41 66.66 64.21 62.77 61.73 60.89 59.60 58.61 57.81 56.83 55.58 

Continued Table 4.2-13   prediction of traffic noise in different road sections in operation period    Unit�Leq[dB�A�] 
Distance from the prediction point to the road center�m� 

Road section time 
10 20 30 40 50 60 80 100 120 150 200 

day 70.01 67.24 64.69 63.22 62.15 61.31 60.01 59.02 58.21 57.23 55.98 
2016 

night 64.55 61.78 59.24 57.76 56.70 55.85 54.55 53.56 52.76 51.78 50.52 

day 71.74 68.94 66.42 64.95 63.88 63.04 61.74 60.75 59.94 58.97 57.71 
2025 

night 66.83 64.06 61.51 60.04 58.97 58.13 56.83 55.84 55.03 54.05 52.80 

day 72.60 69.83 67.28 65.81 64.74 63.90 62.60 61.61 60.80 59.82 58.57 

North 
extension of 
east ring road 
 

2035 
night 67.92 65.14 62.60 61.12 60.06 59.21 57.92 56.92 56.12 55.14 53.88 

day 69.70 65.58 63.69 62.40 61.41 60.61 59.35 58.37 57.58 56.61 55.36 East extension 
of Guxiang  

2016 
night 63.47 59.98 58.09 56.80 55.81 55.01 53.75 52.77 51.98 51.01 49.76 
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day 70.69 67.19 65.31 64.02 63.03 62.22 60.97 59.99 59.20 58.23 56.97 
2025 

night 65.54 62.04 60.15 58.86 57.87 57.07 55.81 54.84 54.04 53.07 51.82 

day 71.12 67.62 65.73 64.44 63.45 62.65 61.39 60.42 59.62 58.65 57.40 

 

2035 
night 66.12 62.62 60.73 59.44 58.45 57.65 56.39 55.41 54.62 53.65 52.40 

day 70.69 68.74 65.79 64.21 63.10 62.24 60.92 59.92 59.11 58.13 56.87 
2016 

night 65.50 63.55 60.60 59.02 57.92 57.05 55.73 54.73 53.92 52.94 51.68 

day 72.47 70.51 67.57 65.99 64.88 64.02 62.70 61.70 60.89 59.91 58.65 
2025 

night 67.80 65.85 62.91 61.32 60.22 59.35 58.03 57.03 56.23 55.24 53.98 

day 72.98 71.02 68.08 66.50 65.39 64.53 63.21 62.21 61.40 60.42 59.16 

South 
extension of 
west ring road 

2035 
night 68.56 66.60 63.66 62.08 60.97 60.11 58.79 57.79 56.98 56.00 54.74 

day 70.69 68.74 65.79 64.21 63.10 62.24 60.92 59.92 59.11 58.13 56.87 
2016 

night 65.50 63.55 60.60 59.02 57.92 57.05 55.73 54.73 53.92 52.94 51.68 

day 72.47 70.51 67.57 65.99 64.88 64.02 62.70 61.70 60.89 59.91 58.65 
2025 

night 67.80 65.85 62.91 61.32 60.22 59.35 58.03 57.03 56.23 55.24 53.98 

day 72.98 71.02 68.08 66.50 65.39 64.53 63.21 62.21 61.40 60.42 59.16 

202 
connection of 
west ring road 

2035 
night 68.56 66.60 63.66 62.08 60.97 60.11 58.79 57.79 56.98 56.00 54.74 
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Continued Table 4.2-13  prediction of traffic noise in different road sections in operation period   Unit�Leq[dB�A�] 
Distance from the prediction point to the road center�m� 

Road section time 
10 20 30 40 50 60 80 100 120 150 200 

day 66.98 63.57 61.59 60.26 59.26 58.45 57.19 56.21 55.41 54.44 53.19 
2016 

night 62.64 59.23 57.24 55.92 54.92 54.11 52.85 51.87 51.07 51.10 48.85 

day 68.09 64.68 62.69 61.37 60.37 59.56 58.29 57.32 56.52 55.55 54.30 
2025 

night 64.67 61.26 59.28 57.96 56.96 56.15 54.88 53.90 53.11 52.13 50.88 

day 68.67 65.26 63.28 61.96 60.96 60.15 58.88 57.90 57.11 56.14 54.88 

south avenue 

2035 
night 65.33 61.92 59.93 58.61 57.61 56.80 55.53 54.56 53.76 52.79 51.54 

day 69.18 65.72 63.81 62.52 61.53 60.73 59.47 58.49 57.70 56.73 55.47 
2016 

night 67.18 63.73 61.80 60.49 59.50 58.69 57.43 56.45 55.66 54.69 53.44 

day 69.89 66.41 64.52 63.23 62.24 61.44 60.18 59.20 58.41 57.44 56.19 
2025 

night 68.00 64.54 62.62 61.32 60.33 59.52 58.26 57.29 56.49 55.52 54.27 

day 70.32 66.85 64.96 63.67 62.68 61.88 60.62 59.64 58.85 57.88 56.63 

North avenue 

2035 
night 68.34 64.89 62.97 61.67 60.68 59.88 58.62 57.64 56.85 55.87 54.62 
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Table 4.2-14   prediction of traffic noise 4a and II standard distance in different sections 
Road section time 4a standard dB�A� Qualified distance�m� II standard dB�A� Qualified distance�m� 

day 70 - 60 45 
2016 

night 55 45 50 160 

day 70 - 60 55 
2025 

night 55 70 50 �200 

day 70 - 60 75 

Anding east road 

2035 
night 55 90 50 �200 

day 70 - 60 45 
2016 

night 55 45 50 190 

day 70 - 60 55 
2025 

night 55 70 50 �200 

day 70 - 60 70 

Anding west road 
restructuring section 

2035 
night 55 90 50 �200 

day 70 - 60 45 
2016 

night 55 45 50 190 

day 70 - 60 55 
2025 

night 55 70 50 �200 

day 70 - 60 70 

Anding west road new 
section 

2035 
night 55 90 50 �200 

day 70 15 60 125 
2016 

night 55 95 50 �200 

day 70 25 60 140 
2025 

night 55 180 50 �200 

day 70 28 60 145 

West ring middle road 

2035 
night 55 �200 50 �200 

Note: the qualified distance refers to the distance from the prediction point to the road center. 
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Continued Table 4.2-14   prediction of traffic noise 4a and II standard distance in different sections 

road section time 4a standard dB�A� Qualified distance�m� II standard dB�A� Qualified distance�m� 

day 70 12 60 85 
2016 

night 55 70 50 �200 

day 70 15 60 115 
2025 

night 55 125 50 �200 

day 70 18 60 135 

North extension of the 
east ring road 

2035 
night 55 160 50 �200 

day 70 / 60 70 
2016 

night 55 62 50 155 

day 70 12 60 95 
2025 

night 55 90 50 �200 

day 70 18 60 110 

East extension of 
Guxiang road 

2035 
night 55 110 50 �200 

day 70 15 60 90 
2016 

night 55 90 50 �200 

day 70 23 60 145 
2025 

night 55 170 50 �200 

day 70 28 60 175 

South extension of west 
ring road 

2035 
night 55 180 50 �200 

day 70 15 60 90 
2016 

night 55 90 50 �200 

day 70 23 60 145 
2025 

night 55 170 50 �200 

day 70 28 60 175 

202 connection of west 
ring road 

2035 
night 55 180 50 �200 

Note: the qualified distance refers to the distance from the prediction point to the road center. 
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Continued Table 4.2-14   prediction of traffic noise 4a and II standard distance in different sections 

Road section time 4a standard dB�A� Qualified distance�m� II standard dB�A� Qualified distance�m� 

day 70 0 60 45 
2016 

night 55 45 50 175 

day 70 0 60 55 
2025 

night 55 70 50 �200 

day 70 0 60 70 

south avenue 

2035 
night 55 90 50 �200 

day 70 0 60 70 
2016 

night 55 135 50 �200 

day 70 0 60 85 
2025 

night 55 170 50 �200 

day 70 0 60 95 

north avenue 

2035 
night 55 180 50 �200 

Note: the qualified distance refers to the distance from the prediction point to the road center. 
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Table 4.2-15   noise prediction results of major sensitive points    Unit�Leq[dB�A�] 

Short-term (2016) 
Medium-term 
(2025) 

Long-term  (2035) 
Number Name  

Distance to the road 
center�m� 

Applicable standard Time  
Predicte
d value 

Exceedi
ng value 

Predicte
d value 

Exceedi
ng value 

Predicte
d value 

Exceedi
ng value 

day 61.63 1.63 62.69 2.69 63.26 3.26 
1 

Houguanzhai clinic, 
Xifeng District, 
Qingyang 

20 meters west of Anding 
west road 

Day 60dB�A� 
Night 50dB�A� night 57.60 7.60 59.45 9.45 60.06 10.06 

day 58.61 — 59.63 — 60.18 0.18 
2 

Xifeng Muslim’s 
Primary School 

50 metes north of Anding 
west road 

Day 60dB�A� 
Night 50dB�A� night 54.87 4.87 56.56 6.56 57.13 7.13 

Day 60dB�A� day 62.17 2.17 63.23 2.23 63.80 3.80 
3 

Qingyang people’s 
hospital 

100 meters southeast of south 
avenue crossing Night 50dB�A� night 58.10 8.10 59.97 9.97 60.59 10.59 

Day 60dB�A� day 63.20 3.2 64.30 4.3 64.94 4.94 
4 

Xifeng District 
People’s Hospital 

20 meters east of north avenue 
Night 50dB�A� night 59.11 4.11 61.02 6.02 61.71 6.71 

Day 60dB�A� day 60.38 0.38 61.46 1.46 62.09 2.09 
5 

Qingyang second 
middle school 

40 meters east of north avenue 
Night 50dB�A� night 56.49 6.49 58.29 8.29 58.95 8.95 

Day 60dB�A� day 61.94 1.94 63.03 3.03 63.67 3.67 
6 

Qingyang third 
middle school 

100 meters north of Anding 
east road Night 50dB�A� night 57.92 7.92 59.79 9.79 60.47 10.47 
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Continued Table 4.2-15  noise prediction results of major sensitive points    Unit�Leq[dB�A�] 

Short-term(2016) 
Medium-
term(2025) 

Long-term(2035) 
Number Name  Distance to the road center 

Applicable 
standard 

time 
Predicte
d value 

Exceedi
ng value 

Predicte
d value 

Exceedi
ng value 

Predicte
d value 

Exceedi
ng value 

Day  58.2 — 59.05 — 59.32 — 
7 Dongzhi village through west ring road Category II 

Night  55.65 5.65 56.30 6.30 56.57 6.57 

Day  62.80 2.8 64.03 4.03 64.69 4.69 
8 

Relative’s courtyard of Qingyang 
experimental primary school 

50 meters east of east ring 
road 

Day 60dB�A� 
Night 50dB�A� Night  59.97 9.97 60.94 10.94 61.51 11.51 

Day  57.64 — 58.52 — 59.02 — 
9 

Relative’s courtyard of Xifeng 
plastics plant and disabled 
person’s federation 

150 meters west of east ring 
road 

Category II 
Night  51.47 1.47 52.80 2.80 53.55 3.55 

Day  58.35 — 59.37 — 59.93 — 
10 Bihui highland community 

180 meters east of east ring 
road 

Category II 
Night  52.24 2.24 53.80 3.80 54.63 4.63 

Day  58.44 — 59.4 — 60.05 0.05 
11 

Former Qingyang cigarette factory 
community 

160 meters east of east ring 
road 

Category II 
Night  52.35 2.35 53.92 3.92 54.76 4.76 

Day  59.22 — 60.37 0.37 61.00 1.00 
12 East lake community 

170 meters west of east ring 
road 

Category II 
Night  53.23 3.23 54.94 4.94 55.83 5.83 

Day  61.02 1.02 62.38 2.38 63.09 3.09 
13 Huoxiang village Through east ring road Category II 

Night  55.22 5.22 57.15 7.15 58.11 8.11 

Day  58.47 — 59.50 — 60.08 0.08 
14 

Qingyang experimental Primary 
School 

150 meters east of east ring 
road 

Day 60dB�A� 
Night 50dB�A� Night  52.38 2.38 53.96 3.96 54.79 4.79 
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4.2.1.5 Atmospheric impact analysis and assessment    

Once completed, vehicle exhaust is the major pollutant and emission volume is closely 

connected with the traffic volume. Comparing the atmospheric environment impact in similar 

road sections in the same area, the vehicle exhaust hasn’t exerted great influence on the 

atmosphere. The amount of NOX hasn’t exceeded the National Atmosphere Quality II 

Standard. Considering the atmosphere condition, traffic volume and atmospheric diffusion, 

the NOX would not exceed the national standard. Along with the improvement of emission 

standard, the exhaust emission volume would decrease and the impact on the atmosphere 

would be relieved.  

4.2.1.6 Solid waste impact analysis and evaluation  

The solid waste mainly comes from the transit passengers and drivers. Daily life waste 

could be collected by current facilities, if there are no relevant facilities, garbage cans should 

be placed, open garbage dump is forbidden, the collected garbage would be sent to Qingyang 

garbage disposal. Meanwhile we should enhance the publicity and be aware of environmental 

protection.   

Therefore, the daily life waste has little influence on the environment.  

4.2.1.7 Evaluation of the influence on the Catholic Church.  

After the church is removed to the new address, the distance to the church is longer and 

with the road construction in Qingyang, relevant public transportation system would be 

implemented, this could relieve the church goers’ problem.  

With the increase of activity area, church goers can communicate with local people and 

promoting Catholicism.   

With the improvement of church facilities, it is good for the promotion of the church and 

because the church is near the road, the church can better support itself.  

4.2.2 Environmental impact analysis of sewage plant construction project in 

the operation period 

4.2.2.1  prediction and evaluation of the effects on ambient air 

The pollutants from the sewage plant of the eastern Qingyang city in operation are 

classified into two parts. One is the obnoxious gas, essentially hydrothion, ammonia, methane 

thiol and so on, expelling from the structures, mainly in the fine screen room,desilting 

basin,SBRbiological reaction tank and Sewage pumping station.. The other is boiler flue gas, 

of which the main ingredients are stive, SO2 and NOX, growing out of the production from 

the boilers.  
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(1) Odor Pollutants Impact analysis on environment  

1) Odor Pollutants source 

The exhaust emission mainly derives from the obnoxious gas, such as the hydrothion, 

ammonia, methanthiol and germ-laden aerosols expelling in the wastewater disposal's 

process.The exhaustion of the obnoxious gas and germ-laden aerosols belong to Fugitive 

emission. As for the wastewater plant, its main Odor Pollutants are NH3 and H2S. In 

comparison with the sewage plant in Pengjiaping Town in Lanzhou, we predict out the 

discharge quantity of malodorant gas from the Qingyang sewage plant in the eastern city 

which is planning to build, with a estimated quantity of 0.2453kg/h of NH3 and of 0.0127kg/h 

of H2S. If the pollutant source, such as the fine screen rooms, desilting basins, reaction tanks, 

sludge dewatering rooms and sludge disposal centres are capped or built.And we exhaust 

gases expelled from them after disposure (take an antiabsorption or adsorption method and so 

on) and increase the greening of the plants so that odor pollution could be effectively 

controlled. 

We ascertain the source strength of the exhaust emission chiefly according to the results 

of the comparisons and inquiry and survey between the same sort of techniques of wastewater 

treatments. When the deodorizing rate is 85 percent, the emission factor of the odor Pollutants 

NH3 and H2S in every link in this plant are summarized in Table 4.2-10. 

Table 4.2-10 Estimation List of emission source and discharge amount of malodorous 

gas in the Qingyang eastern city sewage plant 

pollutant source  Area�m2� NH3�kg/h� H2S�kg/h� 

coarse bar screen  
and sewage promoting  pump house 

436.9 0.0049 0.0004 

fine rack and rotational flow grit chamber 141.9 0.0007 0.00006 

primary settling tank 589.1 0.0027 0.00024 

SBR biological reaction tank  3932.9 0.0137 0.0007 

sludge storage tank 64.2 0.0008 0.0001 

sludge dehydration machine room 945.1 0.0140 0.0004 

summation 6110.1 0.0368 0.0019 
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From this, it can be seen that the malodorant NH3 's discharge amount is about 

0.0368kg/h and H2S is about 0.0019kg/h. Both of them belong to disordered discharge. 

2) The prediction of the environmental impact caused by the malodorous gas  

Ambient air quality standard of NH3 and H2S is consulted and carried out according to 

the standards of the harmful gas's maximum concentration limit in the dwelling districts, that 

is to say, momentary maximum allowable concentration of NH3 is0.2mg/Nm3 and H2S is 

0.01mg/N in the Hygienic Standards for the Design of Industrial Enterprises. 

According to the results of the estimation model, we can see that the NH3's  maximum 

fallen density is 0.00332mg/m3 , the distance of the ground's maximum fallen density is 200 

metres down the wind, occupying the criterion 1.66%. And the maximum fallen density of 

H2S is 0.00017mg/m3�the distance of the ground's maximum fallen density is 200 metres 

down the wind,occupying the criterion 1.72%� 

The results of the estimation model for the Odor Pollutants are as follows. 

Table 4.2-11  The results of the estimation model 

NH3 H2S 

The distance down 
the wind D(m) Density 

Ci(mg/m3) 

Occupying 
criterion rate of 
Density 
Pi(%) 

Density 
Ci(mg/m3) 

Occupying criterion 
rate of Density 
Pi(%) 

10 0.00203 1.02 0.00011 1.05 

100 0.00275 1.37 0.00014 1.42 

200 0.00332 1.66 0.00017 1.72 

300 0.00231 1.15 0.00012 1.19 

400 0.00167 0.84 0.00009 0.86 

500 0.00131 0.65 0.00007 0.68 

600 0.00107 0.54 0.00006 0.55 

700 0.00090 0.45 0.00005 0.47 

800 0.00077 0.38 0.00004 0.40 

900 0.00066 0.33 0.00003 0.34 

1000 0.00058 0.29 0.00003 0.30 

1100 0.00051 0.26 0.00003 0.27 

1200 0.00046 0.23 0.00002 0.24 

1300 0.00041 0.21 0.00002 0.21 

1400 0.00037 0.19 0.00002 0.19 

1500 0.00034 0.17 0.00002 0.18 

 
3)The calculation of atmospheric protective distance 

a)The method of predicting the distance of atmospheric environment 
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Adopting the atmospheric environment standard distance computing program 

recommended by the an expurgated edition of the AtmosphericEvaluation guides and 

calculating seperately the distance of atmospheric environment when the deodorizing rate is 

0.50percent and 85percent. The zero treatment effeciency means the results without collecting 

and centralized processing 

the malodorous gas. 

 b)the results and analysis 

The calculated distance refers to the controlled distance that starts from the pollution 

source. With the assistance of factory planar graph, the scope of controlled distance could be 

drawn. The scope outside the factory is the atmosphere protection area.  

�The atmosphere protection distance without deodorant facilities   

If Qingyang east waste water disposal plant doesn’t collect the offensive odor or use 

germ deodorizing, the corresponding treatment atmosphere distance to the highest permitted 

concentration at the residential areas required by Industrial Enterprise Designing Hygiene 

Standard (TJ36-79) is: the protection distance of NH3 is 120 meters; the protection distance 

of H2S is 120 meters. So the atmosphere protection distance of Xifeng east city waste water 

treatment plant is 120 meters.  

� The atmosphere protection distance with deodorizing measures 

The waste water plant takes effective measures and guarantees the normal running of the 

facilities. Adding caps or germ deodorizing tank or constructing houses and then discharging 

the offensive gas after collection. Pay attention to the reforestation and control the pollution.  

The corresponding treatment atmosphere distance to the highest permitted concentration at 

the residential areas required by Industrial Enterprise Designing Hygiene Standard (TJ36-79) 

is: when the deodorizing rate is 50%, the protection distance of NH3 is 70 meters; the 

protection distance of H2S is 80 meters. Therefore the protection distance is 80 meters.  

�The protection distance of atmospheric environment 

The waste water plant is most concerned with the influence of offensive gas on the 

sensitive points. In order to prevent negative influences, this environmental evaluation 

recommends deodorizing methods, and after comparison, the deodorizing rate can reach 85%; 

but considering the negative influences on the residents, it is recommended that the protection 

distance is 150 meters. 

4)Obnoxious gas impact assessment on environment 
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This assessment refers to the results of Qilihe-Anning waste water disposal plant and 

detects and predicts the influences of the offensive pollutants and gases on the environment.  

The methods and waste water source in Qilihe-Anning waste water treatment plant is 

similar with that in this project, but the sewage treatment is larger than this project. It disposes 

0.2 million cubic meters of waste water per day and the construction covers a biochemical 

sewage disposal plant, two pipelines across the Yellow River, waste water disposal project 

and 14.5 square kilometers. Bio-cycle aeration activated sludge, anaerobic digestion and 

mechanical concentration in the temperature and dehydration are used in this process, the gas 

produced is used for power generation and waste heat would be recollected.  

Monitoring the concentration of pollutants of sewage treatment plant in Anning District  

The EIA reference got the related monitoring data from Acceptance Report of Environmental 

Protection from Sewage Treatment Plant Project, Anning District, Lanzhou City (Design 

Institute of Environmental Sciences, Gansu Province, in December 2009).  

    The inspection sets 4 exhaust fugitive emission monitoring sites in sewage plants borders 

and around areas where are the high concentration areas. The monitoring projects are 

ammonia, hydrogen sulfide and odor. At the same time in the anaerobic tank and sludge 

dewatering, a monitoring program should be set up for the methane emissio ns,which 

measured at high concentration area.  

    Monitoring results show that ammonia, hyd rogen sulfide, odor concentration ands the 

maximum measured methane values are below the second standard limits of emission 

standard of municipal wastewater (GB18918-2002).  

b.The Odor Assessment of East Wastewater Treatment Plant , Qingyang City  

Proposed sewage treatment plant will get the sewage and industrial wastewater from the old 

city, science area and the eastern city of Qingyang Industrial Park. It is as same as the 

situation of Anning District, the wastewater could be discharged after taking deodorization 

measures (deodorant rate is 85%), enabling discharge malodorous gases. 

In order to make the environment more favorable,  environmental assessment proposes the 

following deodorant ways:  

    � Use the flocculation deodorant can achieve the purpose.  

    � Since the sludge dewatering sewage treatment plant is the major odor source, it must be 

taken measures, the sludge dewatering process will be closed between the sludge, the 

resulting emissions of ozone should be handled(such as by absorption, adsorption and other 

measures .) After treatment, odor impact on the surrounding environment will be greatly 
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reduced.  

    � grit and SBR biological pool are larger odor emission units with large areas, the odor is 

difficult to control, resulting in the odor processing .  

    � the grille must be promptly cleaned to keep clean and reduce odor emissions.  

    � we should enhance green plant and reduce odor pollution. Since the stench discharge 

from sewage treatment plant is in a way of non-organization, we may use plants to absorb 

certain harmful gases, to reduce the role of odor pollution, and we may select some trees with 

the anti-pollution ability, ability to absorb harmful gas species, such as Ash, Paulownia, etc. 

And plant more trees near the odor emission sources, so we could reach the goal of reducing 

the odor pollution.  

    In the process of Wastewater treatment plant construction, the above-mentioned control 

measures must be taken. This proposed wastewater treatment plant gas will be greatly reduced 

the influence on the surrounding environment  

c. the environmental impact assessment of odors 

 During operation of the pumping station, the main effects are malodorous gases, which 

are mainly made up of NH3 and H2S. By analogy with the results of the investigation as well 

as that of Peng Jia Ping sewage treatment plants, sewage pump station determines the 

emission of NH3 odor material is about 0.0049kg / h, H2S emission is about 0.0004kg / h. 

Odor problem has aroused more and more attention. The odor pollution seriously affects 

people's living environment, in order to reduce the environmental impact of odor, the odor 

pumping station shall take the necessary facilities.  

    As the sewage pumping station dwell time is shorter, and the pumping sources (catchment 

grid pool area) is small. The EIA recommends way of plant extractions spraying pump 

station, while station focuses on plants, whose adsorption is strong, resistant, and able to 

produce aromatic odors . After the implementation of these measures, the stench arises from 

the air base will not influence the surrounding environment. 

(2) Predicting and evaluating Boiler-Exhaust-Gas influence on Environment 

1) Analysis of Boiler Gas Emission 

     After the planned project of establishing a Sewage Treatment Plant in the east of Qingyang 

City having been completed, the factory heating comes from a CLSG1.6-AII coal-fired boiler. 

The exhaust gas emitted contains considerable SO2 and smoke dust. The application of sulfur-

removal and dust-removal machine with WSCM rocks can remove 95 % of dust and 20 % of 

sulfur. The boiler uses Huating Coal of which the sulfur content is about 0.5 % and the dust 
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content is about 20%. After the dust-removal and sulfur-removal process, the exhaust gas is 

emitted through a tunnel about 0.3 meter in diameter and 30 meters in height, the density of 

SO2 and smoke dust can both meet the second stage of The Boiler Air Pollutants Emission 

Standards (GB13271-2001). The exhaust gas produced after the planned project was finished 

is shown in Table 4.2-12:  

Table 4.2-12: the statistics of atmospheric pollution source 

Smoke Dust SO2 NOx 

Volume Volume Volume 
 

Flue Gas  
Volume 

m3/h Thickness 
mg/m3 kg/h t/a 

Thickness 
mg/m3 kg/h t/a 

Thickness 
mg/m3

 kg/h t/a 

Note 

production 
4320 2654.87 11.47 41.29 707.96 3.05 10.98 324.6 1.4 5.04 

reduction 
0 2522.13 10.9 39.23 141.59 0.61 2.20 0 0 0 

emission 
4320 132.75 0.57 2.06 566.37 2.44 8.78 324.6 1.4 5.04 

Continues 
emission 
through a 
30-meter 
chimney 

 

     Thus it can be seen that the boiler of the Sewage Treatment Plant in the east of Qingyang 

City sends off 2.06 t/a-volume smoke dust and 8.78 t/a-volume SO2, and  5.04 t/a-volume 

NOx; all of the emission are organized. 

2) Prediction of Boiler-Exhaust-Gas influence on Environment 

     According to the initial program, the planned chimney of the Boiler House is 1.5 meters 

high; but according to The Boiler Air Pollutants Emission Standards (GB13271-2001), the 

chimney of a 1.4�2.8MW-coal-fired boiler should at least has a height of 30 meters. In the 

initial project, the power of the coal-fired boiler is 1.6MW, therefore, in order to meet the 

state environmental standards, this time the height of the chimney is 30 meters in design and 

in practice. At the same time, the model of predicting the boiler-exhaust-gas influence on 

environment works with the simulated 30-meter-high chimney. 

�Prediction Model 

The Screen 3 prediction model is used to carry out the evaluation. 

�Source Power Analysis 

The planned project adopts a vertical CLSG1.6-AII coal-fired boiler, and the smoke dust 

will be dealt with by a sulfur-removal and dust-removal machine with WSCM rocks, and then 

it will be sent off into the atmosphere through a steel chimney whose diameter is 300mm and 

whose height is 30 meters. The annul volume of the emission of smoke dust, SO2 and NOx 

separately are 2.06t, 8.78t and 5.04t. The parameters of the pollution source are shown in 

Table 4.2-13: 
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Table 4.2-13: Parameters of the Pollution Source 

Rate of Emission 
(g/s) 

Pollution 
Source 

Gas temperature at boiler 
outlet (�) 

Chimney 
height 
(m) 

Outlet 
Diameter 
(m) 

Flue Gas 
Flow 
(m3/s) 

Smoke 
dust  

SO2 NOx 

Boiler-house 150 30 0.3 1.2 0.16 0.068 0.39 

� Prediction Result 

The prediction result is shown in Table 4.2-14, with the greatest concentration of the 

pollutants being less than 10 percent. 

3) Evaluation of the Environmental Air in the Service Period 

The pollutants including smoke dust and SO2 are all treated by sulfur-removal and dust-

removal machine with WSCM rocks with the rate of dust-remove being 95% and the sulfur-

remove being 20% and SO2 emission concentration being 566.37mg/m3. The emission 

concentration of smoke dust is about 132.75 mg/m3, and NOx emission concentration is 

324.6 mg/m3 through a 30-meter-hign chimney, and it can meet the standard at the second 

stage of the The Boiler Air Pollutants Emission Standards (GB13271-2001). According to the 

Screen3 prediction model, the maximum ground concentration of SO2 in the sewage treatment 

plant in the east of Qingyang City is about 0.03391 mg/m3. The distance of the maximum 

ground concentration will be 258 meters far in the downwind direction, and the greatest 

standard rate is 6.78%, and the maximum ground concentration of PM10 is about 0.007979 

mg/m3, its greatest standard rate is 1.77%. The maximum ground concentration of NOx is 

0.01945 mg/m3 and the involved distance will be 258 meters in the downwind direction with 

the greatest standard rate of 8.10%. All are smaller than 10%, thus it will not have harmful 

influence on the atmospheric environment.  
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Table 4.2-14: A List of the Evaluation Results 

PM10 SO2 NOx 

Distance in the 
downwind 
direction 

�m� 

Predicted 
density  
In the 
downwind 
direction 
�mg/m3� 

The greatest 
standard rate 
of density 

Pi�%� 

Predicted 
density  
In the 
downwind 
direction 
�mg/m3� 

The greatest 
standard rate 
of density 

Pi�%� 

Predicted 
density  
In the 
downwind 
direction 
�mg/m3� 

The greatest 
standard rate 
of density 

Pi�%� 

10 0 0 0 0 0 0 

100 0.001283 0.28511 0.005454 1.0908 0.003128 1.30333 

200 0.006929 1.53978 0.02945 5.89 0.01689 7.0375 

300 0.00757 1.68222 0.03217 6.434 0.01845 7.6875 

400 0.007501 1.66689 0.03188 6.376 0.01828 7.61667 

500 0.00749 1.66444 0.03183 6.366 0.01826 7.60833 

600 0.007543 1.67622 0.03206 6.412 0.01839 7.6625 

700 0.007054 1.56756 0.02998 5.996 0.01719 7.1625 

800 0.006386 1.41911 0.02714 5.428 0.01557 6.4875 

900 0.005732 1.27378 0.02436 4.872 0.01397 5.82083 

1000 0.00593 1.31778 0.0252 5.04 0.01446 6.025 

1100 0.005853 1.30067 0.02487 4.974 0.01427 5.94583 

1200 0.005709 1.26867 0.02426 4.852 0.01392 5.8 

1300 0.005525 1.22778 0.02348 4.696 0.01347 5.6125 

1400 0.00532 1.18222 0.02261 4.522 0.01297 5.40417 

1500 0.005104 1.13422 0.02169 4.338 0.01244 5.18333 

1600 0.004887 1.086 0.02077 4.154 0.01191 4.9625 

1700 0.004672 1.03822 0.01986 3.972 0.01139 4.74583 

1800 0.004464 0.992 0.01897 3.794 0.01088 4.53333 

1900 0.004265 0.94778 0.01812 3.624 0.0104 4.33333 

2000 0.004074 0.90533 0.01731 3.462 0.009931 4.13792 

2100 0.003893 0.86511 0.01655 3.31 0.00949 3.95417 

2200 0.003722 0.82711 0.01582 3.164 0.009072 3.78 

2300 0.00356 0.79111 0.01513 3.026 0.008678 3.61583 

2400 0.003408 0.75733 0.01448 2.896 0.008307 3.46125 

2500 0.003264 0.72533 0.01387 2.774 0.007957 3.31542 

2600 0.003129 0.69533 0.0133 2.66 0.007628 3.17833 

2700 0.003002 0.66711 0.01276 2.552 0.007318 3.04917 

2800 0.002882 0.64044 0.01225 2.45 0.007025 2.92708 

2900 0.002769 0.61533 0.01177 2.354 0.00675 2.8125 

3000 0.002663 0.59178 0.01132 2.264 0.006491 2.70458 

3500 0.002221 0.49356 0.009437 1.8874 0.005412 2.255 

4000 0.002006 0.44578 0.008527 1.7054 0.00489 2.0375 

4500 0.001927 0.42822 0.008189 1.6378 0.004696 1.95667 

5000 0.001861 0.41356 0.007911 1.5822 0.004537 1.89042 

 

4.2.2.2 Evaluation and Prediction of the Influence on Acoustic Environment  

     (1) Evaluation and Prediction of the Sewage Plant’s Influence on Acoustic Environment  

     1) Prediction Model 

According to the technical standards of the Technical Guide of Environmental Impact 

Assessment---Acoustic Environment, this assessment adopts the suggested model of the 

Technical Guide. 
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Calculation of Sound Level 

The computational formula of the equivalent-sound-level contribution value produced by 

the sound source in this project at the assessment site: 

Ai0.1L

eqg i

i

L 10lg t 10
T

= ∑
1（ ）

 

In this formula,   

Leqg---the contribution value of the equivalent sound level produced by the sound source 

in this project at the assessment site, dB(A); 

LAi---the A sound level produced by the sound source at the assessment site, dB(A); 

T---the time slot of the computational assessment, s;  

Ti---the performance period of the sound source of “i” in the time slot of “T”, s. 

The computational formula of the predicted equivalent sound level (Leq) at the assessment 

site: 

  eqL 10lg= eqg eqb0. 1L 0. 1L（10 +10 ）
 

 In this formula:  

 Leq---the contribution value of the equivalent sound level produced by the sound source 

in this project at the assessment site, dB(A); 

Leqb---the background value at the assessment site, dB(A); 

 

Calculation of the Sound Propagation attenuation in the open air 

The attenuation of sound propagation includes attenuation caused by divergence (Adiv), 

atmosphere absorption (Aatm), ground effect (Agr), barrier shielding (Abar) and other various 

effects. 

     The computational formula of the sound level away from the site r: 

0( ) ( ) ( )p p div atm bar gr miscL r L r A A A A A= − + + + +
 

      During the assessment, we need to take into account the correction caused by reflection, 

attenuation caused by barrier shielding, double diffraction, indoor sound source, outdoor 

equivalent sound source and some other effects and computational methods. 

     2) Prediction Point 

     We choose four noise monitoring sites in the monitoring of the current noise state at the 

factory boundary as the sites for noise prediction. 

     3) Main Noise Source and Source Intensity 



  

Environmental Impact Statements on the Infrastructure Construction of Qingyang in Gansu Province Supported by World Bank Loan  

159 
                                                                                       

     After the planned project is completed and put into operation, the main noise sources of 

the working place are the air blower, dirty water pump, sewage pump, water extractor, etc. 

The sound source intensity of each production unit is shown in Table 4.2-15. 

           

Table 4.2-15: a list of the main noise source and source intensity 

number 
Name of the noise 
source 

Measure to reduce noise 
Noise level after the noise-
reduction measures�dBA� 

1 
Dirty-water lift pump 
room 

72.8 

2 Grit pump chamber 

Closed structure workshop, a noise 
deadener equipped at the air-vent, 
facilities of quake absorption.  73.1 

3 SBR aeration tank 
Equipments of acoustical enclosure 
and quake absorption 

86.5 

4 Sewage pump room 76.0 

5 
Sludge-dewatering 
room 

85.1 

6 Chlorination room 73.1 

7 Air blower room 

Equipments of noise deadener, closed 
structure workshop and quake 
absorption. 

89.1 

4) Prediction Steps of acoustical environment effects 

a. Establish coordinates, decide noise-source points and prediction points in the 

coordinates, and then simplify noise source into point acoustic source, line acoustic source or 

volume acoustic source according to their nature and the distance between prediction points 

and noise source. 

b. Compute sound attenuation when sound transmits from the sound sources to the 

prediction points according to the data of the sound source intensity and the propagation 

condition of the sound transmitting from the sound source to the prediction points, and then 

compute the A sound level (LAi) or sound level of equivalent effect produced by each sound 

working alone at the prediction points (LEPN). 

5) Prediction Result 

The prediction results of the influence of sound source on each prediction point are 

shown in Table 4.2-16. 

 

Table 4.2-16: prediction results of the influence of sound source on each prediction point 

Background 
Value�dBA� 

Overlying 
value�dBA� Site 

num-
ber 

Prediction point 

day night 

Contrib-
ution 
Value 
�dBA� 

day night 

standard 
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1 
One meter outside the 
east factory boundary  

47.5 54.8 54.3 

2 
One meter outside the 
south factory boundary 

42.3 54.2 53.6 

3 
One meter outside 
thenorth factory 
boundary 

49.2 55.2 54.7 

4 
One meter outside the 
west factory boundary 

53.9 53.3 

39.8 54.1 53.5 

The second-class 
standards according to 
Noise Emission Standards 
of Industrial Enterprises 
Environment�GB12348-
2008� 
 

 
As is shown in Table 12.1-10, the noise prediction values of the planned project within 

the factory boundary during the day have all reached the standards, and the noise prediction 

values at night exceed the second class standards according to Noise Emission Standards of 

Industrial Enterprise Environment, with the over proofed range being 3.5—4.7 dB(A). After 

being dealt with all kinds of shake absorptions, noise reductions, noise insulations, etc. the 

contribution value of all the noise-producing equipments is from 39.8 to 49.2 dB(A), and after 

it is overlaid with background values, the noise augmentation caused by the project 

establishment are all less than 2 dB(A); the reason for the over proofed noise of the planned 

project within the factory boundary is its over proofed background values of this very district. 

This is mainly produced by the construction work around the planned project site, and with 

the completion of the construction work, the acoustic effects on the planned project will 

disappear. 

In conclusion, after the planned project is put into operation, with all kinds of measures to 

reduce noise, the acoustic contribution value to the factory and the surrounding area is 

relatively small, and it will not have harmful influence on the surroundings. 

(2) Assessment of acoustic environmental effects of dirty-water lift pump 

According to the investigation results, the sound level of noise of liquid pumps (sewage 

pump, rain pump) is about 85-100 dB(A). By analogy to the modification works of urban 

drainage pipelines in Fushun City, the pump in this project is equipped 3-4 meters beneath the 

earth, and together with it are installed sound insulation workshop, factory and distance 

attenuation. The noise value outside the pump room is 35-43 dB(A) which meets the second-

class standards of Standards for Acoustic Environmental Quality (GB3096-2008) and which 

will not have harmful influence on the surroundings.  

Around the planned pump station, there are nearly no residential areas, therefore, the 

noise produced by the pump station will not have harmful influence on the surroundings, 

especially after the sound insulation and shake absorption measures are taken.  
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4.2.2.3 Prediction and Assessment of Water Environmental impacts  

The water after the treatment of the Sewage Treatment Plant in the east of Qingyang will 

finally run into Malian River. Under the current circumstances, the dispersion of waste water 

vents are rather distributing. After the establishment of the Sewage Treatment Plant, the waste 

water from distributing vents will not pollute the river any more. However, the water after the 

treatment may have effects on the downstream area. Now, let’s talk about the prediction and 

assessment of the polluting effects of the water after treatment on Malian River and on the 

downstream area in the east of Qingyang City. 

(1) Predictors 

According to the water quality index of sewage treatment plants and the current 

assessment of the quality of the Malian River, and after deep analysis, we need make sure the 

predictors of assessment are CODcr, BOD5, and NH3-N. 

(2) Determining Source Intensity  

As planned, the scale of the Sewage Treatment Plant in the east of Qingyang City is about 

20 thousand m3/d. In the phase of designing, we take into account sewage emissions of the 

plant under separately normal, abnormal and emergency situations, of which the normal 

situation refers to the sewage sent off meets the standards, the abnormal situation refers to the 

treatment rate of CODcr and BOD5 drops to 50%, and the emergency situation refers to the 

plant stops working and sends off sewage directly into the river without any treatment. The 

prediction of the sewage influence on the water quality before treatment and after treatment 

comes from uch a design like this. The emission source intensity is shown in Table 4.2-17.   

Table 4.2-17: a list of sewage and other pollutes source intensity 

Pollution factors 
COD 
(mg/L) 

BOD5 
(mg/L) 

NH3-N 
(mg/L) 

Emission 
volume 
×104m3/d 

Emission volume and density under 
normal situation 

45 18.5 6 2 

Emission volume and density under 
abnormal situation 

225 105 17.5 2 

Emission volume and density under 
emergency situation 

450 210 35 2 

 
The emission of the pollutants in the sewage should meet the standards of the first-class 

B-standard intensity value according to the Urban Sewage Treatment Plant Emissions 

Standards. 

�3�Prediction mode and index selection 

1�The selection of water quality mode 
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After the waste water enters Malian river, since the width is 45 meters and cannot mix 

thoroughly in all cross sections, it first forms a pollution exceeding zone and causes local 

pollution and mix after floating for a certain distance. Therefore the two-dimensional mode is 

selected for the density of pollutants and the pollution status.   

When choosing two-dimensional mode, since the width of Malian river is larger than the 

depth, the longitudinal mixing takes a short time; the longitudinal density is considered as 

thorough. In calculation, because of the width of Malian river, the reflection is only 

considered once.   

To sum up, for BOD5, COD and NH3-N, the mixing process of non-persistent pollutants 

in the river bend section and two-dimensional steady mix attenuation cumulative volume 

mode recommended in the Technical Specifications for Environmental Impact Assessment 

�HJ/T2.3-93�are adopted. The specific calculate formula is as follows: 

Emission by the river bank� 
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In the equation�c(x,q)—the vertical pollutant density of the water at point  (x,q)�mg/l�; 

      cp——the density of the pollutants emitted �mg/l�; 

      ch——the pollutant density at the upper stream�mg/l�;   

      Qp——waste water emission�m3/s�; 

      Qh——river flow rate�m3/s�; 

      U——the average flow rate of longitudinal(x direction) cross section�m/s�; 

      q——cumulative flow rate�m3/s�� 

      Mq——horizontal mixing coefficient under the cumulative flow coordinate system 

(m5/s2)� 

      My—river horizontal mixing coefficient�m2/s�; 

      K1—attenuation coefficient�l/d�� 

2�principles of selecting coefficients in the water quality mode 

The most disadvantageous factor in influencing the water quality of Malian river is the 

computational condition of pollutant density. The water flow is small and the self-purification 

capacity is weak in the dry season, which is the most serious period. Therefore the data are 

selected from the dry season.  



  

Environmental Impact Statements on the Infrastructure Construction of Qingyang in Gansu Province Supported by World Bank Loan  

163 
                                                                                       

Parameters of Malian river: average water depth H:2.5m�average river 

width�45m�average floating rate�0.8m/s. 

Model parameters�horizontal mixing coefficient 0.07m2/s�attenuation coefficient�0.2/d. 

�4�water quality prediction 

The water quality parameters see Table 4.2-18. 

 

Table 4.2-18   water quality parameter 

Pollutant density COD(mg/L) BOD5(mg/L) NH3-N(mg/L) 

Dry season 21.74 2.32 0.229 

According to the former prediction mode and coefficients, the influence prediction of 

waste water on Malian river is demonstrated in Table 4.2-19 to 4.2-27 and the normal 

emission, abnormal emission and urgent emission of BOD5, COD and NH3-N are considered.  
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Table 4.2-19   predicted density of COD in normal emission 

 Y=1 Y=6 Y=11 Y=16 Y=21 Y=26 Y=31 Y=36 Y=41 

X=1 22.3068 21.7399 21.7399 21.7399 21.7399 21.7399 21.7399 21.7399 21.7399 

X=10 24.0849 21.73950 21.74 21.7394 21.7394 21.7394 21.7394 21.7394 21.7394 

X=100 22.6927 22.0865 21.7648 21.7344 21.7337 21.7337 21.7337 21.7337 21.7337 

X=200 22.4151 22.1445 21.8513 21.7454 21.7287 21.7275 21.7274 21.7274 21.7274 

X=300 22.2851 22.1252 21.9010 21.7709 21.7297 21.7221 21.7212 21.7211 21.7211 

X=500 22.1468 22.0674 21.9293 21.8106 21.7440 21.7178 21.7104 21.7088 21.7086 

X=700 22.0668 22.0174 21.9232 21.8270 21.7576 21.7196 21.7034 21.6979 21.6964 

X=900 22.0106 21.9762 21.9070 21.8291 21.7644 21.7218 21.6990 21.6889 21.6852 

X=1500 21.8991 21.8828 21.8474 21.8017 21.7554 21.7160 21.6869 21.6683 21.6588 

X=2000 21.8337 21.8230 21.7992 21.7669 21.7317 21.6987 21.6717 21.6524 21.6415 

X=2500 21.7791 21.7715 21.7541 21.7300 21.7026 21.6756 21.6523 21.6349 21.6246 

X=3000 21.7307 21.7250 21.7118 21.6931 21.6714 21.6496 21.6301 21.6152 21.6063 

X=3500 21.6862 21.6818 21.6716 21.6569 21.6396 21.6219 21.6060 21.5936 21.5861 

X=4000 21.6445 21.6412 21.6331 21.6214 21.6076 21.5933 21.5803 21.5702 21.5640 

X=5000 21.5667 21.5650 21.5600 21.5526 21.5437 21.5345 21.5260 21.5193 21.5153 

X=6000 21.4939 21.4933 21.4905 21.4859 21.4803 21.4744 21.4689 21.4646 21.4620 

X=7000 21.4242 21.4245 21.4232 21.4206 21.4172 21.4136 21.4101 21.4074 21.4057 

X=8000 21.3567 21.3577 21.3574 21.3562 21.3544 21.3522 21.3502 21.3485 21.3474 

X=9000 21.2907 21.2922 21.2927 21.2924 21.2917 21.2906 21.2895 21.2885 21.2879 

X=100000
00 

21.2258 21.2276 21.2287 21.2292 21.2291 21.2288 21.2283 21.2279 21.2276 

Table 4.2-20   predicted emission of COD in abnormal emission 
 Y=1 Y=6 Y=11 Y=16 Y=21 Y=26 Y=31 Y=36 Y=41 

X=1 24.5743 21.7399 21.7399 21.7399 21.7399 21.7399 21.7399 21.7399 21.7399 

X=10 33.4669 21.7399 21.7394 21.7394 21.7394 21.7394 21.7394 21.7394 21.7394 

X=100 26.5285 23.4976 21.8892 21.7370 21.7337 21.7337 21.7337 21.7337 21.7337 

X=200 25.1656 23.8128 22.3466 21.8174 21.7338 21.7277 21.7274 21.7274 21.7274 

X=300 24.5410 23.7417 22.6204 21.9697 21.7638 21.7257 21.7214 21.7212 21.7211 

X=500 23.8999 23.5027 22.8124 22.2189 21.8859 21.7549 21.7177 21.7099 21.7087 

X=700 23.5500 23.3032 22.8320 22.3508 22.0037 21.8139 21.7329 21.7054 21.6981 

X=900 23.3190 23.1470 22.8009 22.4114 22.0881 21.8754 21.7611 21.7104 21.6922 

X=1500 22.9122 22.8305 22.6534 22.4250 22.1937 21.9964 21.8510 21.7582 21.7106 

X=2000 22.7102 22.6568 22.5377 22.3761 22.2001 22.0354 21.9002 21.8039 21.7495 

X=2500 22.5622 22.5240 22.4375 22.3165 22.1795 22.0449 21.9284 21.8411 21.7898 

X=3000 22.4450 22.4163 22.3505 22.2569 22.1486 22.0394 21.9422 21.8677 21.8230 

X=3500 22.3473 22.3254 22.2741 22.2005 22.1140 22.0257 21.9460 21.8840 21.8466 

X=4000 22.2633 22.2466 22.2062 22.1477 22.0785 22.0071 21.9423 21.8916 21.8608 

X=5000 22.1227 22.1139 22.0891 22.0521 22.0077 21.9615 21.9191 21.8857 21.8654 

X=6000 22.0061 22.0031 21.9890 21.9663 21.9383 21.9087 21.8814 21.8598 21.8466 

X=7000 21.9047 21.9062 21.8995 21.8866 21.8697 21.8514 21.8342 21.8205 21.8121 

X=8000 21.8133 21.8182 21.8169 21.8108 21.8016 21.7909 21.7806 21.7722 21.7670 

X=9000 21.7288 21.7362 21.7388 21.7375 21.7336 21.7282 21.7226 21.7179 21.7149 

X=100000
00 

21.6491 21.6584 21.6637 21.6659 21.6657 21.6640 21.6616 21.6594 21.6580 
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Table 4.2-21    predicted COD density in urgent emission 
 Y=1 Y=6 Y=11 Y=16 Y=21 Y=26 Y=31 Y=36 Y=41 

X=1 27.4087 21.7399 21.7399 21.7399 21.7399 21.7399 21.7399 21.7399 21.7399 

X=10 45.1943 21.7404 21.7394 21.7394 21.7394 21.7394 21.7394 21.7394 21.7394 

X=100 31.3232 25.2615 22.0447 21.7403 21.7337 21.7337 21.7337 21.7337 21.7337 

X=200 28.6038 25.8982 22.9658 21.9074 21.7402 21.7279 21.7274 21.7274 21.7274 

X=300 27.3609 25.7622 23.5197 22.2184 21.8065 21.7302 21.7217 21.7212 21.7211 

X=500 26.0912 25.2968 23.9162 22.7293 22.0632 21.8012 21.7267 21.7113 21.7089 

X=700 25.4039 24.9103 23.9680 23.0055 22.3114 21.9318 21.7697 21.7148 21.7001 

X=900 24.9546 24.6106 23.9183 23.1394 22.4927 22.0672 21.8388 21.7374 21.7009 

X=1500 24.1785 24.0152 23.6610 23.2042 22.7416 22.3470 22.0561 21.8706 21.7753 

X=2000 23.8058 23.6990 23.4609 23.1376 22.7857 22.4563 22.1858 21.9931 21.8844 

X=2500 23.5411 23.4648 23.2916 23.0498 22.7758 22.5066 22.2735 22.0989 21.9963 

X=3000 23.3378 23.2805 23.1488 22.9618 22.7451 22.5267 22.3324 22.1832 22.0940 

X=3500 23.1737 23.1299 23.0273 22.8800 22.7071 22.5304 22.3710 22.2471 22.1723 

X=4000 23.0368 23.0033 22.9227 22.8056 22.6671 22.5244 22.3947 22.2933 22.2318 

X=5000 22.8177 22.8000 22.7505 22.6765 22.5877 22.4952 22.4104 22.3438 22.3031 

X=6000 22.6464 22.6404 22.6122 22.5667 22.5107 22.4516 22.3970 22.3538 22.3275 

X=7000 22.5053 22.5082 22.4950 22.4691 22.4353 22.3986 22.3643 22.3369 22.3201 

X=8000 22.3841 22.3938 22.3913 22.3792 22.3606 22.3392 22.3186 22.3019 22.2915 

X=9000 22.2765 22.2912 22.2964 22.2939 22.2860 22.2752 22.2640 22.2546 22.2487 

X=10000 22.1783 22.1967 22.2075 22.2118 22.2114 22.2080 22.2033 22.1989 22.1960 

Table 4.2-22   predicted BOD5 density in normal emission 
 Y=1 Y=6 Y=11 Y=16 Y=21 Y=26 Y=31 Y=36 Y=41 

X=1 2.5530  2.3200  2.3200  2.3200  2.3200  2.3200  2.3200  2.3200  2.3200  

X=10 3.2842  2.3200  2.3199  2.3199  2.3199  2.3199  2.3199  2.3199  2.3199  

X=100 2.7136  2.4644  2.3321  2.3196  2.3193  2.3193  2.3193  2.3193  2.3193  

X=200 2.6014  2.4901  2.3696  2.3261  2.3192  2.3187  2.3187  2.3187  2.3187  

X=300 2.5498  2.4841  2.3919  2.3384  2.3215  2.3184  2.3180  2.3180  2.3180  

X=500 2.4968  2.4642  2.4074  2.3586  2.3312  2.3205  2.3174  2.3168  2.3167  

X=700 2.4677  2.4475  2.4087  2.3691  2.3406  2.3250  2.3183  2.3161  2.3155  

X=900 2.4484  2.4343  2.4058  2.3738  2.3472  2.3297  2.3204  2.3162  2.3147  

X=1500 2.4141  2.4074  2.3928  2.3740  2.3550  2.3388  2.3268  2.3192  2.3153  

X=2000 2.3967  2.3923  2.3825  2.3692  2.3548  2.3412  2.3301  2.3222  2.3177  

X=2500 2.3838  2.3806  2.3735  2.3636  2.3523  2.3412  2.3317  2.3245  2.3203  

X=3000 2.3734  2.3710  2.3656  2.3579  2.3490  2.3400  2.3320  2.3259  2.3222  

X=3500 2.3646  2.3628  2.3586  2.3525  2.3454  2.3381  2.3316  2.3265  2.3234  

X=4000 2.3569  2.3555  2.3522  2.3474  2.3417  2.3358  2.3305  2.3263  2.3238  

X=5000 2.3438  2.3431  2.3411  2.3380  2.3344  2.3306  2.3271  2.3243  2.3227  

X=6000 2.3327  2.3325  2.3313  2.3294  2.3271  2.3247  2.3225  2.3207  2.3196  

X=7000 2.3229  2.3230  2.3224  2.3214  2.3200  2.3185  2.3171  2.3159  2.3153  

X=8000 2.3138  2.3142  2.3141  2.3136  2.3129  2.3120  2.3112  2.3105  2.3100  

X=9000 2.3054  2.3060  2.3062  2.3061  2.3058  2.3053  2.3049  2.3045  2.3042  

X=10000 2.2973  2.2981  2.2985  2.2987  2.2987  2.2986  2.2984  2.2982  2.2981  
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Table 4.2-23  predicted BOD5 density in abnormal emission 
 Y=1 Y=6 Y=11 Y=16 Y=21 Y=26 Y=31 Y=36 Y=41 

X=1 3.6427  2.3200  2.3200  2.3200  2.3200  2.3200  2.3200  2.3200  2.3200  

X=10 7.7928  2.3202  2.3199  2.3199  2.3199  2.3199  2.3199  2.3199  2.3199  

X=100 4.5569  3.1425  2.3919  2.3209  2.3193  2.3193  2.3193  2.3193  2.3193  

X=200 3.9232  3.2918  2.6076  2.3607  2.3216  2.3188  2.3187  2.3187  2.3187  

X=300 3.6339  3.2609  2.7376  2.4340  2.3379  2.3201  2.3181  2.3180  2.3180  

X=500 3.3393  3.1539  2.8318  2.5548  2.3994  2.3383  2.3209  2.3173  2.3167  

X=700 3.1805  3.0653  2.8454  2.6209  2.4589  2.3703  2.3325  2.3197  2.3163  

X=900 3.0772  2.9970  2.8354  2.6537  2.5028  2.4035  2.3502  2.3265  2.3180  

X=1500 2.9009  2.8628  2.7802  2.6736  2.5656  2.4736  2.4057  2.3624  2.3402  

X=2000 2.8179  2.7930  2.7374  2.6620  2.5799  2.5030  2.4399  2.3950  2.3696  

X=2500 2.7601  2.7423  2.7019  2.6455  2.5815  2.5187  2.4643  2.4236  2.3997  

X=3000 2.7166  2.7032  2.6725  2.6289  2.5783  2.5273  2.4820  2.4472  2.4264  

X=3500 2.6823  2.6720  2.6481  2.6137  2.5734  2.5322  2.4950  2.4661  2.4486  

X=4000 2.6543  2.6465  2.6276  2.6003  2.5680  2.5347  2.5044  2.4808  2.4664  

X=5000 2.6110  2.6069  2.5953  2.5781  2.5573  2.5357  2.5160  2.5004  2.4909  

X=6000 2.5789  2.5775  2.5709  2.5603  2.5472  2.5334  2.5207  2.5106  2.5044  

X=7000 2.5538 2.5544  2.5514  2.5453  2.5374  2.5289  2.5209  2.5145  2.5105  

X=8000 2.5333  2.5355  2.5350  2.5321  2.5278  2.5228  2.5180  2.5141  2.5117  

X=9000 2.5159  2.5194  2.5206  2.5200  2.5182  2.5156  2.5130  2.5108  2.5094  

X=10000 2.5008  2.5051  2.5076  2.5086  2.5085  2.5077  2.5066  2.5056  2.5049  

Table 4.2-24  predicted BOD5 density in urgent emission 
 Y=1 Y=6 Y=11 Y=16 Y=21 Y=26 Y=31 Y=36 Y=41 

X=1 4.9654  2.3200  2.3200  2.3200  2.3200  2.3200  2.3200  2.3200  2.3200  

X=10 13.2656  2.3204  2.3199  2.3199  2.3199  2.3199  2.3199  2.3199  2.3199  

X=100 6.7944  3.9656  2.4645  2.3224  2.3193  2.3193  2.3193  2.3193  2.3193  

X=200 5.5276  4.2650  2.8966  2.4027  2.3246  2.3189  2.3187  2.3187  2.3187  

X=300 4.9499  4.2038  3.1573  2.5500  2.3578  2.3222  2.3183  2.3180  2.3180  

X=500 4.3619  3.9911  3.3469  2.7930  2.4821  2.3599  2.3251  2.3179  2.3168  

X=700 4.0457  3.8153  3.3756  2.9264  2.6025  2.4254  2.3497  2.3241  2.3172  

X=900 3.8405  3.6800  3.3569  2.9934  2.6916  2.4931  2.3865  2.3391  2.3221  

X=1500 3.4919  3.4156  3.2504  3.0372  2.8213  2.6372  2.5014  2.4148  2.3704  

X=2000 3.3292  3.2793  3.1682  3.0174  2.8531  2.6994  2.5732  2.4833  2.4325  

X=2500 3.2169  3.1813  3.1005  2.9876  2.8598  2.7341  2.6254  2.5439  2.4960  

X=3000 3.1333  3.1066  3.0451  2.9578  2.8567  2.7547  2.6641  2.5945  2.5528  

X=3500 3.0679  3.0475  2.9996  2.9308  2.8502  2.7677  2.6933  2.6355  2.6006  

X=4000 3.0152  2.9996  2.9620  2.9073  2.8427  2.7761  2.7156  2.6683  2.6395  

X=5000 2.9353  2.9270  2.9040  2.8694  2.8280  2.7848  2.7453  2.7141  2.6952  

X=6000 2.8777  2.8749  2.8617  2.8405  2.8143  2.7867  2.7613  2.7411  2.7288  

X=7000 2.8340  2.8354  2.8292  2.8172  2.8014  2.7843  2.7682  2.7555  2.7476  

X=8000 2.7997  2.8042  2.8030  2.7973  2.7887  2.7787  2.7691  2.7613  2.7564  

X=9000 2.7715  2.7784  2.7808  2.7797  2.7760  2.7709  2.7657  2.7613  2.7585  

X=10000 2.7477  2.7563  2.7613  2.7634  2.7632  2.7616  2.7594  2.7573  2.7560  
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Table 4.2-25   predicted NH3-N density in normal emission 
 Y=1 Y=6 Y=11 Y=16 Y=21 Y=26 Y=31 Y=36 Y=41 

X=1 0.3046  0.2290  0.2290  0.2290  0.2290  0.2290  0.2290  0.2290  0.2290  

X=10 0.5417  0.2290  0.2290  0.2290  0.2290  0.2290  0.2290  0.2290  0.2290  

X=100 0.3568  0.2760  0.2331  0.2290  0.2289  0.2289  0.2289  0.2289  0.2289  

X=200 0.3206  0.2845  0.2454  0.2313  0.2290  0.2289  0.2289  0.2289  0.2289  

X=300 0.3040  0.2827  0.2528  0.2354  0.2299  0.2289  0.2288  0.2288  0.2288  

X=500 0.2871  0.2765  0.2581  0.2423  0.2334  0.2299  0.2289  0.2287  0.2287  

X=700 0.2780  0.2714  0.2588  0.2460  0.2367  0.2317  0.2295  0.2288  0.2286  

X=900 0.2720  0.2674  0.2582  0.2478  0.2392  0.2335  0.2305  0.2291  0.2286  

X=1500 0.2618  0.2596  0.2549  0.2488  0.2426  0.2374  0.2335  0.2310  0.2297  

X=2000 0.2569  0.2555  0.2523  0.2480  0.2433  0.2389  0.2353  0.2327  0.2313  

X=2500 0.2535  0.2524  0.2501  0.2469  0.2432  0.2397  0.2366  0.2342  0.2329  

X=3000 0.2508  0.2501  0.2483  0.2458  0.2429  0.2400  0.2374  0.2354  0.2342  

X=3500 0.2487  0.2481  0.2468  0.2448  0.2425  0.2402  0.2380  0.2364  0.2354  

X=4000 0.2470  0.2465  0.2455  0.2439  0.2421  0.2402  0.2384  0.2371  0.2363  

X=5000 0.2442  0.2440  0.2433  0.2424  0.2412  0.2399  0.2388  0.2379  0.2374  

X=6000 0.2421  0.2421  0.2417  0.2411  0.2403  0.2395  0.2388  0.2382  0.2379  

X=7000 0.2404  0.2405  0.2403  0.2399  0.2395  0.2390  0.2385  0.2382  0.2380  

X=8000 0.2390  0.2391  0.2391  0.2389  0.2387  0.2384  0.2381  0.2379  0.2377  

X=9000 0.2377  0.2379  0.2380  0.2380  0.2378  0.2377  0.2376  0.2374  0.2373  

X=10000 0.2366  0.2368  0.2370  0.2370  0.2370  0.2370  0.2369  0.2369  0.2368  

Table 4.2-26  predicted NH3-N density in abnormal emission 

 Y=1 Y=6 Y=11 Y=16 Y=21 Y=26 Y=31 Y=36 Y=41 

X=1 0.4495  0.2290  0.2290  0.2290  0.2290  0.2290  0.2290  0.2290  0.2290  

X=10 1.1411  0.2290  0.2290  0.2290  0.2290  0.2290  0.2290  0.2290  0.2290  

X=100 0.6019  0.3661  0.2410  0.2292  0.2289  0.2289  0.2289  0.2289  0.2289  

X=200 0.4963  0.3911  0.2770  0.2359  0.2294  0.2289  0.2289  0.2289  0.2289  

X=300 0.4481  0.3860  0.2987  0.2481  0.2321  0.2292  0.2288  0.2288  0.2288  

X=500 0.3991  0.3682  0.3145  0.2684  0.2425  0.2323  0.2294  0.2288  0.2287  

X=700 0.3727  0.3535  0.3169  0.2795  0.2525  0.2377  0.2314  0.2293  0.2287  

X=900 0.3556  0.3422  0.3153  0.2850  0.2599  0.2433  0.2344  0.2305  0.2291  

X=1500 0.3265  0.3201  0.3064  0.2886  0.2706  0.2553  0.2440  0.2367  0.2330  

X=2000 0.3129  0.3087  0.2995  0.2869  0.2732  0.2604  0.2499  0.2424  0.2382  

X=2500 0.3035  0.3005  0.2938  0.2844  0.2737  0.2633  0.2542  0.2474  0.2434  

X=3000 0.2965  0.2942  0.2891  0.2818  0.2734  0.2649  0.2574  0.2516  0.2481  

X=3500 0.2910  0.2893  0.2853  0.2795  0.2728  0.2659  0.2597  0.2549  0.2520  

X=4000 0.2865  0.2852  0.2821  0.2775  0.2721  0.2666  0.2616  0.2576  0.2552  

X=5000 0.2798  0.2791  0.2772  0.2743  0.2708  0.2672  0.2639  0.2613  0.2598  

X=6000 0.2749  0.2746  0.2735  0.2718  0.2696  0.2673  0.2652  0.2635  0.2625  

X=7000 0.2711  0.2712  0.2707  0.2697  0.2684  0.2670  0.2656  0.2646  0.2639  

X=8000 0.2682  0.2685  0.2684  0.2680  0.2672  0.2664  0.2656  0.2650  0.2646  

X=9000 0.2657  0.2663  0.2665  0.2664  0.2661  0.2657  0.2652  0.2649  0.2646  

X=1000
0 

0.2636  0.2643  0.2648  0.2649  0.2649  0.2648  0.2646  0.2644  0.2643  
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Table 4.2-27  predicted NH3-N density in urgent emission 
 Y=1 Y=6 Y=11 Y=16 Y=21 Y=26 Y=31 Y=36 Y=41 

X=1 0.6699  0.2290  0.2290  0.2290  0.2290  0.2290  0.2290  0.2290  0.2290  

X=10 2.0533  0.2291  0.2290  0.2290  0.2290  0.2290  0.2290  0.2290  0.2290  

X=100 0.9748  0.5033  0.2531  0.2294  0.2289  0.2289  0.2289  0.2289  0.2289  

X=200 0.7637  0.5533  0.3252  0.2429  0.2299  0.2289  0.2289  0.2289  0.2289  

X=300 0.6674  0.5431  0.3687  0.2675  0.2354  0.2295  0.2288  0.2288  0.2288  

X=500 0.5695  0.5078  0.4004  0.3081  0.2563  0.2359  0.2301  0.2289  0.2287  

X=700 0.5169  0.4785  0.4053  0.3304  0.2764  0.2469  0.2343  0.2300  0.2289  

X=900 0.4828  0.4561  0.4022  0.3416  0.2913  0.2583  0.2405  0.2326  0.2298  

X=1500 0.4250  0.4123  0.3847  0.3492  0.3132  0.2825  0.2599  0.2455  0.2381  

X=2000 0.3981  0.3898  0.3713  0.3461  0.3188  0.2931  0.2721  0.2571  0.2487  

X=2500 0.3796  0.3737  0.3602  0.3414  0.3201  0.2992  0.2810  0.2675  0.2595  

X=3000 0.3659  0.3615  0.3512  0.3367  0.3198  0.3028  0.2877  0.2761  0.2692  

X=3500 0.3552  0.3518  0.3439  0.3324  0.3189  0.3052  0.2928  0.2832  0.2774  

X=4000 0.3467  0.3441  0.3378  0.3287  0.3179  0.3068  0.2967  0.2889  0.2841  

X=5000 0.3338  0.3324  0.3286  0.3228  0.3159  0.3087  0.3021  0.2970  0.2938  

X=6000 0.3247  0.3242  0.3220  0.3185  0.3141  0.3095  0.3053  0.3019  0.2999  

X=7000 0.3178  0.3181  0.3170  0.3150  0.3124  0.3095  0.3069  0.3047  0.3034  

X=8000 0.3126  0.3133  0.3131  0.3122  0.3107  0.3091  0.3075  0.3062  0.3053  

X=9000 0.3083  0.3095  0.3099  0.3097  0.3090  0.3082  0.3073  0.3066  0.3061  

X=10000 0.3048  0.3062  0.3071  0.3074  0.3074  0.3071  0.3067  0.3064  0.3062  

�5�Prediction evaluation 

1�CODcr 

From Table 12.1-9 to 12.1-11, waste water (twenty thousand m3/d) from Qingyang east 

city waste water treatment plant is poured into malian river, in normal condition, the 

prediction value 500 meters down from the drain outlet is 22.1468mg/L; the prediction value 

4000 meters down from the drain outlet is 22.6455mg/L; the prediction value 10000 meters 

down from the drain outlet is 22.2258mg/L. In abnormal condition, the prediction value 500 

meters down from the drain outlet is 23.8999mg/L; the prediction value 4000 meters down 

from the drain outlet is 22.2633mg/L; the prediction value 10000 meters down from the drain 

outlet is 21.6491mg/L. In urgent emission, the prediction value 500 meters down from the 

drain outlet is 26.0912mg/L; the prediction value 4000 meters down from the drain outlet is 

23.0368mg/L; the prediction value 10000 meters down from the drain outlet is 22.1783mg/L. 

The prediction values don’t reach the GB3838—2002 groundwater environment standard III.  

Since the background value exceeds the limit, the waste water emission would affect the 

water quality of Malian river in normal, abnormal and urgent conditions. But from the local 

exploration, there are no special water reservoirs in that area.  

The concentration isopleth distribution of CODcr, see Figure 4.2-9. 
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2�BOD5 

From Table 12.1- 1 to 12.1-14, waste water (twenty thousand m3/d) from Qingyang east 

city waste water treatment plant is poured into Malian river, in normal condition, the 

prediction value 500 meters down from the drain outlet is 2.4968mg/L; the prediction value 

4000 meters down from the drain outlet is 2.3569mg/L; the prediction value 10000 meters 

down from the drain outlet is 2.2973mg/L. In abnormal emission, the prediction value 500 

meters down from the drain outlet is 3.3393mg/L; the prediction value 4000 meters down 

from the drain outlet is 2.6543mg/L; the prediction value 10000 meters down from the drain 

outlet is 2.5008mg/L. In urgent emission, the prediction value 500 meters down from the 

drain outlet is 4.3619mg/L; the prediction value 4000 meters down from the drain outlet 

is3.0152mg/L; the prediction value 10000 meters down from the drain outlet is 2.7477mg/L. 

The prediction values 500 meters down from the drain outlet don’t reach the GB3838—2002 

groundwater environment standard III. Other sections have reached the standard.  

In abnormal emission, 182 meters down from the drain outlet �y�3m�forms a pollution 

zone; In urgent emission, 739 meters down from the drain outlet �y�3m�forms a pollution 

zone and affects the water quality. But from local exploration, there are no special water 

reservoirs in that area.  

The density isopleth distribution of BOD5, see Figure 4.2-10. 

3�Ammonia nitrogen  

From Table 12.1-15 to 12.1-17, waste water (twenty thousand m3/d) from Qingyang east 

city waste water treatment plant is poured into the Malian river, in normal condition, the 

prediction value 500 meters down from the drain outlet is 0.2871mg/L; the prediction value 

4000 meters down from the drain outlet is 0.2470mg/L; the prediction value 10000 meters 

down from the drain outlet is 0.2366mg/L. In abnormal emission, the prediction value 500 

meters down from the drain outlet is 0.3991mg/L; the prediction value 4000 meters down 

from the drain outlet is 0.2865mg/L; the prediction value 10000 meters down from the drain 

outlet is 0.2636mg/L. In urgent emission, the prediction value 500 meters down from the 

drain outlet is 0.5695mg/L; the prediction value 4000 meters down from the drain outlet is 

0.3467mg/L; the prediction value 10000 meters down from the drain outlet is 0.3048mg/L. 

The prediction values have reached the GB3838—2002 groundwater environment standard 

III.  
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In abnormal emission, 19 meters down from the drain outlet �y�3m�forms a pollution 

zone; In urgent emission, In abnormal emission, 94 meters down from the drain outlet 

�y�3m�forms a pollution zone and affects the water quality. But from local exploration, 

there are no special water reservoirs in that area. 

The density isopleth distribution of ammonia nitrogen, see Figure 4.2-1. 

To sum up, since the background value of CODcr in Malian river has exceeded the value, 

when the waste water disposal plant is completed, CODcr prediction value doesn’t reach 

GB3838—2002 groundwater environment standard III, no matter in normal emission or 

urgent emission. Both the prediction values of BOD5 and ammonia nitrogen have reached the 

GB3838—2002 groundwater environment standard III in normal emission. In urgent 

emission, some prediction values of BOD5 and ammonia nitrogen exceed the limit. The 

prediction results cannot be the reasons for Qingyang east city sewage disposal plant to 

discharge waste water as they like. It should repair the facilities and ensure the normal 

running of the manufacturing process and shouldn’t discharge waste water because of 

accidents.  

�6�Influence evaluation 

The prediction is based on the premise that all the waste water is discharged into Malian 

river and belongs to the negative influence. Since the emission outlet is far from the surface 

water body of Malian rive, about 20 kilometers, in this process, through the natural 

purification along the way, the water quality would be improved finally.  

Meanwhile, the waste water plant belongs to environmental protection project and can solve 

the waste water collection and emission problem in Xifeng District. Once completed, the 

direct drain outlet won’t exist anymore and can reduce the pollutants from the beginning. 

According to the scheme, an annual volume of 7.3 million m3  of waste water is disposed, the 

reduction volume of the pollutants are CODcr2956.5 t/a, BOD51397.95 t/a, SS 2803.2 t/a, 

ammonia nitrogen 211.7t/a, it can greatly reduce the pollutant emission and protect the water 

quality in Qingyang.  

4.2.2.4 Influence on the groundwater 

(1) Analysis of the impact on groundwater under normal conditions 

A: Impervious measures have been taken in different sections and pipelines and only 

small amount of leakage, because of the high evaporation and strong protection functions, the 

proposed project won’t have negative influence on the groundwater.  
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B: In normal circumstances, the water would be discharged after reaching the Urban 

Sewage Disposal Plant Pollutants Emission Standard B standard of the first category.  

The waste water has good degradability and contains less heavy metal. In addition, the 

emission process of waste water is like a purification system. The nutrients and salt are 

absorbed and also the water is purified, so there’s little influence on the environment.  

Analysis of the impact on groundwater under abnormal conditions 

The abnormal conditions include sewage spills caused by accidents, sewage pipes 

explosion, leakage caused by corrosion and unqualified reforestation.  

A: sewage spill caused by pump house accidents would be discharged by the ditches and 

won’t have great impact on the groundwater.  

B: sewer pipe explosion leads to leakage in a short time. The leakage amount has much to 

do with the sewage amount and repair schedule, once the accident happens, the sewage 

disposal plant should repair as soon as possible and reduce the negative influence.  

C: the emission of unqualified waste water would have negative influence on the 

groundwater. The groundwater under the proposed project is deep and after soil filtration, 

plant uptake and microbial degradation, there would be little influence on the groundwater. 

But as far as the environmental safety is concerned, it should prevent such events from 

happening. No villagers live in the sewage discharge channel, neighboring villagers live on 

the plateau and are far away from the channels, the influence on the villagers is small. Once 

the accidents happen, it would pollute the drinking water.  

To sum up, the waste water discharged by this project would influence the groundwater 

and according to relevant prevention and treatment plans, the recycling rate in cities at the 

upper stream of Malian river should be above 20%, therefore it is recommended that the 

sewage disposal plant should follow the development plan in Xifeng and utilize and treat the 

waste water properly and reduce the sewage emission and protect the water safety. If by 2025, 

the measures haven’t taken effect, it is suggested that the waste water be carried to Malian 

river through pipelines.   

4.2.2.5 Influence of emergent outlet of sewage pump stations 

The proposed project will establish a sewage pump station in the north and there are 

emergency outlets in the southern ditches, which will be used when the pump station stops 

running. The short-term scale of this pump station is 8000 m3/d and used for collecting waste 

water in the northern industrial park. In urgent situation, it discharges eight thousand tons of 

waste water one day and exert great imapct on the environment.  
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According to the requirements on of the waste water, the sewage emission should reach 

the Sewage Discharging Quality Standard CJ343-2010, when the station stops running, some 

waste water will enter the ditches in the south. Pipeline projects have been established at the 

emergency outlets and the 1500mm pipelines carry water to the bottom of the ditches and 

reduce the velocity of the sewage and reduce the influence of erosion, but when the waste 

water enters the ditches, it would still pollute the groundwater.  

Since the pump station has spare sets, which can prevent the emergency emission caused 

by the stop of the machines and the probability is decreased.  

4.2.2.6 Impact analysis of solid waste 

The waste includes the mud after dehydration, debris trapped under the grille, sand from 

the grit chamber, boiler slag and daily life garbage. Once completed, there would be 69.9 tons 

of mud cake a day, and the solid waste amount is 2484t/a. The mud cake enters the tank after 

adding chemicals and dehydration and would be sent to the solid waste disposal plant after 

mechanical concentration and dehydration for stuffing, power plant fuel, building materials or 

for agricultural use.  

Comparing with 540t/a residue retention under the grille gate and 324t/a of sand from the 

grit chamber in other sewage treatment plant, the debris and sediment are sent away. The 

production of boiler cinder is 76t/a. According to the staff number in Qingyang east city 

sewage plant (33 at the sewage treatment plant and 3 at the sludge treatment center), each 

produces one kilogram of waste and the volume of daily life waste is 12.96t/a. The production 

of boiler cinder is 1645.7t/a and the waste would be collected and sent to the landfill site.  

�1�Sludge dehydration impact on environment 

The sludge should be sent away after dehydration or a temporary place should be set for 

the sludge that cannot be sent away in time. The sludge pulps easily and the pollutant inside 

would enter the surface water body. So the sludge should be protected from the rain and water 

after dehydration. Besides the dehydrated sludge is not steady and have anaerobic digestion. 

The H2S would affect the air quality and the sludge attracts mosquitos and has negative 

influence on the sanitation. So the dehydrated sludge should be carried away in time.  

�2�Sludge deposit impact 

The sludge should be sent away after dehydration or a temporary place should be set for 

the sludge that cannot be sent away in time. The sludge pulps easily and the pollutant inside 

would enter the surface water body. So the sludge should be protected from the rain and water 

after dehydration. Besides the dehydrated sludge is not steady and have anaerobic digestion. 
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The H2S would affect the air quality and the sludge attracts mosquitos and has negative 

influence on the sanitation. So the dehydrated sludge should be carried away in time.  

�3�Sludge drying impact  

The sludge contains high organic content and is not steady and has large amount of 

bacteria and parasites. If not properly handled, it would pollute the water and atmosphere for 

the second time and reduces the capacity of waste water disposal and threats the natural 

environment and people’s lives. Therefore biological phosphorus removal method is adopted 

to prevent the production of anaerobic state. The phosphorus in the sludge is released and 

increase the phosphorus content in the sludge and increase the phosphorus load.  

The sludge disposal centre with the capacity of 40t/a is constructed and it uses solar 

energy drying method, the percentage of moisture after processing is below 40%. The 

dehydrated sludge would be carried away to the second largest landfill in Xifeng. The general 

capacity is 1.32 million tons, according to the environmental protection report, the landfill is 

already running and waste water includes daily life waste water and waste water discharged 

by the clean technology industrial park in the north. Since the sludge is solid, this plan is 

feasible. The dehydrated sludge could be used as power plant fuel, building or agricultural 

materials. The resources would be exploited comprehensively.  

Therefore the sludge won’t have negative influence on the surrounding environment.  

4.2.2.7 Assessment and analysis of influence on natural environment 

The project is environmental friendly, once completed, it can change the waste water 

emission status in Xifeng and can relieve the pollution on natural environment and improve 

the water quality of Malian river and also the living environment for the fish and other aquatic 

organism.  

4.2.2.8 Analysis of the influence on social environment 

Xifeng District is the political, economic, scientific, cultural and diplomatic center of 

Qingyang city, the major function is politics, commerce and trade, the key of the urban 

construction is constructing the center of the city and the relevant infrastructure facilities are 

also crucial.  

Drainage system is an important part of the city infrastructure and influences other 

functions. Qingyang east city sewage disposal plant serves Qingyang old district, east science 

and education center and the northern area and are close to people’s lives and has great 

influence on the local economy and society. According to the drainage plan, the waste water 
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would be discharged only when they reach the standard. The long-term sewage disposal rate 

is 100% and this project would relieve the pollution in Malian rive r and surrounding areas.  

Meanwhile, the waste water disposal plant and pipeline construction can further fulfill 

the general development plan in Qingyang, including the east science and education center 

and the northern clean technology district, improve the investment environment in Qingyang , 

change the image of Qingyang, it is good for attracting foreign investment and sustainable 

development and boost the economic growth. 
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5. Soil and Water Conservation 

In order to control and reduce the area of soil erosion resulted from road construction, 

yard construction, pipeline excavation, and other constructions of this project, to guarantee 

the production, construction and safety of the project, it is imperative to preserve the water 

and soil resources and improve the ecological environment. The project has not yet worked 

out the program of soil and water conservation. On the basis of making clear of the status quo 

of the soil and water conservation in the evaluated regions, this evaluation will make 

preliminary estimation of the loss of water and soil under the disturbance of the project and 

bring forward the measures of soil and water conservation aiming at this project. 

5.1 Status Quo of Soil Erosion in the Region 

(1) Division of Soil Erosion  

According to Notice on Division of Priority Control Area Concerning Soil Erosion 

Issued by Gansu Provincial People's Government (May 19th, 2000), this project belongs to the 

priority control area of soil erosion. There are mainly two types of soil erosion in the 

construction sites: water erosion and gravity erosion. 

(2) Current situation of Soil Erosion 

According to Planning of Ecological Environment Protection in Qingyang (2001-2015), 

Qingyang has the soil erosion with an area of 2200800 hectares, taking up 81.1% of the total 

land area. Soil erosion modulus on average is 6188 tons per year. Due to the soil erosion, the 

total volume of silt flowing into the river is 213.8 million tons every year (including 168 

million tons production silt), taking up 1/8 of the total sediment from loess plateau. On 

average, the loss of water is 25 thousand cubic meter per sq. km. every year, which means that 

the surface of soil will be eroded by water by 1 centimeter or so per sq. km. every year. The 

whole region only takes up 1/20 of the total area of loess plateau, while the loss of silt account 

for one third of the whole province. The region suffers from the soil erosion severely. In 

particular, the soil erosion is the most serious in July, August and September when the volume 

of the silt reaches 91.3% of the whole year. 

For many years, although Qingyang has adopted various measures to preserve the soil 

and water, due to uncoordinated proportion of agriculture, forestry, and animal husbandry, 

extensive cultivation, scarcity of vegetation, the control measures not keeping up with the 

damage from the nature and human beings, the areas of soil erosion and the erosion modulus 

continuously increase and aggravate, the content of the organic matter in the soil decreases, 
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the comprehensive fertility and regeneration capacity of the land have been declining, which 

leads to unbalanced ecology and serious damage to downstream areas. Currently, only 30% of 

the soil erosion areas have been brought under control. The areas under control concentrate on 

places given the investment priority of the country and the key project regions. The problem 

of soil erosion in this region is still not solved effectively on the whole, and some parts are 

faced with even more harsh conditions, which has been the concern and danger of the 

ecological environment in Qingyang. 

(2) The Reason of Soil Erosion 

The internal reason of soil erosion in Qingyang city is the loose soil texture in the loess 

plateau which is apt to collapse and disintegrate when saturated in water. The external reason 

is from the erosion of water, wind and gravity, mainly the water erosion. The specific reasons 

are as follows: 

� The ravines and gullies criss-cross. The terrain is broken. The slope is steep. The soil 

erosion is greatly related to the terrain. The length and the degree of the slope influence the 

speed of the water, infiltrating, and the amount of river runover. Usually, the more broken the 

terrain and the greater the degree of the slope are, the stronger scouring force is. The trench is 

the channel collecting the water and silt, which is the most area suffering from erosion. 

� The surface of the soil is in loose texture. The region is covered by the loess that has 

deep soil layers and loose texture. The grains are mostly between 0.02-0002mm, with more 

particles (60-70%) and less clay particles (10-20%), lacking the organic matter below 1%, 

with great degree of porosity and poor capacity of anti-erosion. It is easily washed away by 

the water. 

� The scarcity of the trees and grass and low coverage of vegetation. The trees and grass 

have the effect of intercepting rainfall, slowing down the water, dispersing the flow, filtering 

the silt, conserving the water sources, consolidating the soil and conserving the soil and water. 

For many years, due to disorder cultivation development and chopping down trees, excessive 

pasturing, and the damage of vegetation in the process of resources exploitation, the 

vegetation has been degenerating, the coverage of the trees and grass is decreasing, the 

ecological system is becoming unbalanced, the soil erosion is deteriorating. According to the 

measurement, the Soil erosion modulus in the Ziwuling Area in the eastern part of Qingyang 

is just 130t/km2·a. While the trench areas in the loess plateau having low coverage is 6000-

9000t/km2·a.  
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� The concentration of the rainfall. The rainfall has relatively great influence on the soil 

erosion. The intensity of the rainfall is related to the soil erosion evidently. The external force 

of the soil erosion is mainly the concentration of the rainfall. The total volume of the rainfall 

of the year is between 350-600mm. The rainfall volume of July, August, and September is 

accounting for 58.5% of the total, silt 91.3%. Particularly, the most rainfall falls in July and 

August. The rainfall volume in the two months is taking up 41.4% of the total, silt 84.1%. The 

downpours always concentrate in July and August. Although the downpours are in 3-5 days 

every year (the average value of many years), the soil erosion is quite serious due to the 

concentration of the rainfall, the great intensity, the force of the raindrop splash, the fierce 

flood, the great flow, the fast speed, and the scouring force of the flow. 

(4) The Harm of the Soil Erosion 

� It accelerates the natural disasters such as flood and drought, makes the land more 

barren, and enlarges and deepen the trenches. The soil erosion does great damage to the arable 

lands, villages and roads. A large mount of silt flows into the trenches, blocks the channels of 

the reservoir and irrigation, damages the capacity of keeping water and soil of the land and 

the growth condition of the vegetation.  

� It hinders the improvement of the condition of the agricultural production in the long 

term. The fertile soil on the surface has been washed away. The fertility is decreasing. The 

land is desertification. The productivity is decreasing. The grain output is low and unstable. 

The grain output of the arable lands on the slope is below 50 kg. All of this greatly influences 

the production and life of the local residents and hampers the sustainable development of the 

economy. 

� Because of the soil erosion and the large content of silt, the irrigation and the drinking 

water of people and animals can’t be guaranteed. The comprehensive exploitation and 

utilization of the water resources are influenced.  

� The large amount of silt is flowing into the Malian River. According to survey, the 

amount of the silt lowing into the Malian River reaches 1.684×108t (including the production 

silt 1.68×108t), taking up 1/8 of the silt flowing into the river from the loess plateau and 1/3 

of the whole province. In July, August, and September, the soil erosion is the most serious 

when the amount of the silt is accounting for 91.3% of the whole year. The situation in the 

Xifeng District is relatively severe in Qingyang city, thus the harm of the soil erosion can’t be 

neglected. 
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5.2 General Situation of Soil Erosion Control and Treatment 

Since the foundation of our country, the soil erosion treatment of ecological 

environment construction has cost most human, material, and financial resources in 

Qingyang. Based on World Bank loans for Malianhe basin and for the loess plateau phase ii, 

the soil erosion control and treatment in Qingyang gradually form a new pattern of integration 

of comprehensive, concentrated, and consistent treatment with the focus of terrace 

construction, the unit of small watershed, the unified planning of mountain, water, farmland, 

forests and land, and the coordinated biological measures. The new pattern has pushed 

forward the soil erosion control and treatment. The great progress has been made in the 

comprehensive treatment in the small watershed replacing the single treatment conducting 

separately, and in the strategy and technique of the treatment. Those measures not only have 

positive effect in the development of agriculture and improvement of people’s life, but also 

exert great influence on retaining the flow, reducing the silt, and easing the soil erosion. It has 

become the solid foundation supporting the agriculture and economic construction in our 

country. 

According to Planning of Ecological Environment Protection in Qingyang (2001-2015), 

by the year of 2000, Qingyang will complete the soil erosion treatment areas of 661106 

hectares, the terrace construction areas of 330350 hectares, the fruit forest zones areas of 

86528 hectares, the artificial forestation areas of 119216 hectares, the artificial grass 

plantation areas of 92322 hectares, the banned management areas of 26690 hectares. 72 key 

projects 87 silt-retention dams have been constructed, and an area of 1800 hectares of silt-

retention land has been built. 39743small retaining projects have been completed. 30% of the 

areas have been put under the treatment.         

5.3 Estimation of the Soil Erosion 

During the process of constructing roadbed, pipelines excavation, yard building, a 

certain amount of earth and stones will be produced and the change of original route and 

terrain will happen. This will exert various degree of influence on vegetation, soil, and terrain 

within the areas of the project, and a certain degree of the soil erosion becomes unavoidable. 

Therefore, it is of vital importance to estimate the form, reason, degree, harm, and quantity of 

the soil erosion in order to make water and soil conservation program and to control and deal 

with the soil erosion during the construction and operation period.  
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5.3.1 Analysis of the factors affecting the soil erosion 

The construction and operation of the project have a complicated influence on the soil 

erosion. According to the characteristics and arrangement of the construction as well as the 

natural and economic conditions of the area, analysis can be done in two periods: construction 

period and operation period. The construction period is divided into the roadbed construction, 

the bridge construction, and the yard construction. The operation period has two cases: yard 

section and route section. The influence on the soil erosion differs greatly under the different 

situations. 

(1) The road construction period exert relatively greater influence on the soil erosion. 

(2) The roadbed construction and pipeline building influence the soil erosion the most. 

Excavating the trenches for the pipeline, filling the trenches of the pipelines will move the 

surface of the soil, destroy the vegetation. Those factors will lead to the new areas of the soil 

erosion, which has become the key problem of water conservation. If the corresponded 

measures are not taken, the wind erosion of the soil will sharply increase. 

(3) In the temporary occupied land (mainly construction site in the project), the 

vegetation and the surface of the soil there will be damaged in a short period of time. It is easy 

to trigger the soil erosion. 

(4) The recovery of the vegetation can be achieved with the exercise of the function of 

water and soil conservation facility. In this way, the soil erosion is controlled to some degree. 

5.3.2 Estimation Model 

(1) Confirming the soil erosion modulus of the original soil surface. 

According to isoline chart of the average value of the erosion modulus in Qingyang for 

many years (see chart 5.3-1), the average value of the erosion modulus in Xifeng District is 

5000t/km2·a. According to “the eleventh five-year plan” of water and soil conservation and 

ecological environment preservation, the average value of the erosion modulus in Xifeng 

District should be 6500t/km2·a. The erosion modulus in some trenches areas is 10000 

t/km2·a.  

At the same time, referring the report on ecological project of the water and soil 

conservation program aiming at rainfall accumulating and tableland protecting in the 

Xincheng District of Qingyang and considering the investigation at the scene, the original and 

comprehensive soil erosion modulus of the project has been confirmed as 7000 t/km2·a. 

(2) Confirming the erosion modulus under the disturbance 
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The erosion modulus under the disturbance of the project is confirmed by the rule which 

is that the original soil erosion modulus multiplies the accelerating erosion coefficient. The 

accelerating erosion coefficient in this project is confirmed according to the different degree 

of disturbance to the surface of the soil and the vegetation. According to the statistics from 

water and soil conservation science pilot station in Xifeng, water and soil conservation 

science research institution of Gansu province, the bureau of water and soil conservation in 

Qingyang, the soil erosion modulus under the disturbance is 3-5 times of the original soil 

erosion modulus. According to the research of water science research institution in Inner 

Mongolia, the original soil erosion modulus increases 2-5 times after the disturbance. 

Through the consultations and comprehensive analysis, the accelerating erosion coefficient 

during the construction is 3, while it is 2 in the recovery period of the nature. Therefore, the 

erosion modulus under the disturbance is confirmed. The original soil erosion modulus is 

21000t/km2·a. The erosion modulus during the recovery period is 14000. The estimation of 

the soil erosion modulus in different time and different places is presented in chart 5.3-1. 

Table 5.3-1 original and disturbed soil erosion modulus Table of project areas 

disturbed soil erosion modulus during construction    

(t/a·km2) 

erosion modulus during recovery period 

(t/a·km2) 

Original soil 

erosion modulus 

(t/a·km2) 
accelerating erosion coefficient Erosion modulus accelerating erosion coefficient Erosion modulus 

7000 3 21000 2 14000 

(3) Estimation of quantity of the newly-increased soil erosion 

The quantity of the newly-increased soil erosion is figured up by area-method, adopting 

the formula:  

L＝S×（m－m’）×n 

In the formula: L——newly-increased quantity of soil erosion （t）  

                 S——damaged areas of the soil surface（km2） 

                 m——disturbed soil erosion modulus（t/km2·a） 

             m’——original soil erosion modulus（t/km2·a） 

             n——years�a� 

The result is as follows in the Table 5.3-2. 

Table 5.3-2   Estimation of newly-increased quantity of water erosion  

Stage  years�a� 
damaged areas 

of 

Original erosion 

modulus�t/km2·a� 

Disturbed erosion 

modulus�t/km2·a� 

New 

quantity of 
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surface�km2� erosion�t� 

Construction  3 0.55 7000 21000 23100 

Recovery  1 0.55 7000 14000 3850 

total 26950 

From the table, it is known that the quantity of the new soil erosion during the 

construction period will be 26950t. The soil erosion is mainly produced during the 

construction period. Once the construction is completed, the newly-built infrastructures will 

not lead to new soil erosion. During the two years of vegetation recovery and human 

treatment, the soil erosion will be produced. However, with the increase of the rate of the 

green area, the soil erosion will decrease gradually and finally recover to the normal level. 

(2) Analysis of the influence of soil erosion 

The analysis of the influence of soil erosion can be made in two periods: the 

construction period, and the operation period combining the management and protection of 

the project and the treatment of the soil erosion. The influence during the construction period 

has the following aspects: (1) the construction disturbs the major structure of the soil, which 

damage the protecting layer of the soil and increase the degree of the rainfall erosion; (2) the 

excavation section produce slopes which lead to rainfall washout; (3) inappropriate handling 

and accidental dropping during the transportation of the waste do harm to the soil surface 

structure. When the monsoon comes, the soil erosion happens.  

As long as the management is strengthened and the appropriate arrangement is made, 

the influence on the surrounding environment during the construction can be diminished to 

the minimal level. Because the construction is the temporary behavior, the influence is 

temporary and regional. The influence will terminate with the end of the construction. 

Strengthening the comprehensive treatment of the soil erosion during the construction, the 

influence on the ecological environment will decrease. 

5.4 Analysis of estimation result of the soil erosion 

The area of the disturbed soil surface in the project is 0.55km. According to the 

estimation of soil erosion, the newly increased quantity of the soil erosion is 26950t. The 

construction site is the area suffering from the soil erosion severely. So it is particularly 

important to adopt measures conserving water and soil. Therefore, the water and soil 

conservation of the next stage should aim at the characteristics of the local environment, make 

proper design of the water and soil conservation program, and try hard to decrease the 

disturbance to the soil. 
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6. Program Comparison and Selection 

The planned program is composed of four subprojects: the reform program of the 

sewage system in the old town, the program of the transit transport corridor, the program of 

the comprehensive transport corridor, and the sewage treatment plant and supporting network 

engineering project. Relatively more areas are involved in the project. The great deal of the 

project has great influence on the people, society, and natural environment. From the 

perspective of environmental public protection, this evaluation will make comment on 

different construction site locations and programs. The evaluation will also elaborate the 

difference influence on people, society, and natural environment of different programs, 

present the final result of the comparison and selection, and make sure the scientific and 

feasible program from the environmental protection point of view.  

6.1 Program of Huoxiang Ditch 

Huoxiang Ditch is a east-west gully with the depth of 70m and width of 190m. The wall 

of ditch is steep, and the ditch is filled with construction waste. See Table 6.1-1. 

6.1.1 General situation of program one: highfill embarkment program   

From the site survey and the geological characteristics of Qingyang, at the bottom of 

the Huoxiang Ditch exists collapsed loess. We should replace collapsed loess with sand gravel 

of the thickness of 2 meters, lay three layers of geogrid, and grind and fill. Because of the 

settlement of the road foundation, the extra width of subgrade should be reserved. The 

temporary road should be built for transitional period. After the settlement, we can perfect the 

road. For the highfill embarkment with the side slope having the height above 20m, will set a 

platform with the width of 2.0m at the height of 20m. The side slope with the width wider 

than 20m increase one additional 10m each time, the platform of 2.0m will be set. Under the 

platform, the degree of the side slope is smaller than that of on the platform. The two sides of 

the side slope are fenced by vaulted protection structure which is made of M7.5 cement. 

Inside the structure, the bush should be built. Considering the settlement of the highfill 

embarkment in the late period, the extra width of the subgrades should be reserved according 

to the different height of the side slopes and the center of the subgrades. The value of the 

extra width for one slope is as follows: 

When 20m�H≤25m         0.4m 

When 25m�H≤30m         0.6m 

When H�30m              0.8m 
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Table 6.1-2   road surface in highfill embarkment program 

 

6.1.2 General situation of program two: bridging program 

For details of the bridging program, see section 2.3.1.8. 

6.1.3 Comparison of programs 

Table 6.1-1 Program comparison and selection 

Type of influence Highfill embarkment  Bridging 

Ecological environment 

Filling the trench needs 
to borrow a large amount 
of earth, which severely 
damages the ecological 
environment and leads to 
large area of soil 
erosion. 

Piers construction needs 
relatively small amount 
of earth and produces 
small area of soil 
erosion, which is helpful 
to protect ecological 
environment. 

Water environment 

Greasy dirt produced by 
cars 

and dust on the road go 
to 

sewage treatment system 
of 

the city. Water 
environment 

is influenced little.   

Greasy dirt produced by 
cars 

and dust on the road go 
to 

sewage treatment system 
of 

the city. Water 
environment 

is influenced little. 

Climate environment 
Vehicle exhaust 
pollution 

Vehicle exhaust 
pollution 

Sound environment 
Transportation 
noise pollution 

Transportation 
noise pollution 

Social environment 

After filling the trench, 
an green area of 
30000m2 can be 
increased. Surrounding 
ecological environment 
can be improved. 

Bridge helps to improve 
the diversity of the city 
view. Through 
consolidating side 
slopes in Huoxiang 
Ditch, the environment 
there can be improved.  

Construction factors Cost of construction is 
high.. Geological hidden 

Cost of construction is 
low. Program is safe. 
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high.. Geological hidden 
dangers exist.  

low. Program is safe. 

Conclusion   Recommended program 

Program one: A part of Huoxiang Ditch in the western side of Donghuan Road has been 

filled with construction and life waste. This will create the land with the area of 51 mu, which 

can be used as back up land of the city development. Filling the head of the trench needs the 

earth of 1130000 cubic meters. Filling the Huoxiang Ditch can increase the green area of 

30000m2, change the surrounding ecological environment. Filling the roadbed will lead to 

asymmetrical settlement and hidden danger of geological structure. The cost of the project is 

92.2513million. 

 Program Two: Bridging project costs less, and won’t lead to asymmetrical settlement. 

The bridge construction adopts outsourcing material. The project construction needs less 

quantity of excavating earth. 

After comprehensive comparison(see Table 6.1-1), program one costs more, needs more 

earth and gets earth from far away places, which do harm to the ecological environment. 

Qingyang is a place that suffers severely from the soil erosion. If we fail to do a good job to 

recover the earth excavating place, a large scale of soil erosion will happen. Program two 

costs less and does less harm to the environment. Therefore, program two is recommended. 

6.2 Road construction project zero program analysis 

The road construction will have negative influence on people’s life, transportation, and 

natural environment in the short period of time. While the construction is short-term behavior, 

these negative influences will disappear after construction. In the operation period, the 

constructed road is put into use, and the road conditions are improved. The vehicles will 

increase, which make the residents, schools, hospitals, enterprises, and public institutions 

suffer from the noise pollution. After adopting some measures to curb the noise pollution and 

alleviate the negative influences.  

If we don’t proceed the road construction, there will be no such negative influences. 

However, the transportation will maintain the current situation, and the crowd transportation 

will not be improved. The vehicles will stay on the road for a long time, the noise of engine 

and horn of the vehicles will disturb the residents greatly. Meanwhile, the exhaust emissions 

of the vehicles will increase and pollute the air in the city. With the continuous development 

of Qingyang, there will be more cars, and the road will be more crowded. The transportation 

noise and the exhaust emissions will influence the life of the residents more. The crowed 
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transportation will bring great inconvenience to life of the people and restrict the development 

of the city. 

6.3 Pipeline network construction project zero program analysis 

The pipeline network construction will bring inconvenience to   people’s life, 

transportation. These negative influences will disappear after construction. The pipelines 

hidden under the ground will not effect the environment, the view of the city, and people’s 

life. On the contrary, because of laying and transforming the pipelines, the situation of poor 

drainage will be improved. Sewage spill and dirty, disorderly, and bad image of the city will 

be prevented from. Because of laying the pipelines, the sewage is collected effectives instead 

of discharging disorderly, which helps to ease the environmental pollution resulting from the 

sewage.  

If we don’t proceed the pipeline network construction, the short-term influence from 

transportation inconvenience, noise, dust can be avoided, but the sewage spill, poor drainage 

and dirty, disorderly, and bad image of the city won’t be improved. The environmental 

sanitation of the city and people’ life will be influenced, which goes against the future 

development of Qingyang. 

6.4 Program comparison and selection for sewage treatment in 

Dongcheng District of Qingyang 

6.4.1 Program comparison and selection for city sewage treatment  

The scope of services of the city sewage treatment project in Dongcheng District of 

Qingyang covers clean industrial park in the northern part of the city, old town, science and 

education zone in the eastern part. The general topography in Xifeng District of Qingyang is 

high in the north low in the south, high in the west low in the east. The topography of clean 

industrial park in the northern part of the city is higher than the rest part of the city. But to the 

north of North city road one, there is a low-lying part which is lower than the town to the 

north and south. Therefore, consider setting up a sewage treatment plant independently in 

clean industrial park in the north city. Or in order to make the sewage treatment go to scale, 

consider setting up a sewage lift pumping station in the north city. The sewage can be 

elevated to the pipeline network in the old town and finally goes into the sewage treatment 

plant in the eastern city. This will help to decrease the number of the sewage treatment plant, 

to unify the management, to cut down the redundant personnel, and to decrease the cost of the 

sewage treatment plant in the long run.  
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Therefore, the project has proposed two programs for the sewage treatment system. 

Program one: set up a sewage lift pumping station in the north city. Set up a sewage treatment 

plant in the science and education zone in the eastern city (the sewage treatment plant in 

Dongcheng District of Qingyang). The sewage in the clean industrial park in the north city is 

delivered to the sewage treatment plant in eastern city through sewage lift pumping station 

and pipeline network. Program two:                  

the sewage treatment plants are built separately in the clean industrial park in the north city 

and the science and education zone in the eastern part. 

(1) General situation of program one 

According to the estimation of the quantity of the sewage in the clean industrial park in 

the north city, the old town, and the science and education zone in the eastern city in both in 

the short and long term, the construction scale of the sewage treatment plant in Dongcheng 

District is 30000m3/d in the short term, 60000m3/d in the long term. The land will be 

requisitioned in the long term as construction site. The plant occupies an area of 72 mu. The 

civil engineering and the equipment will be constructed in the short term. Future development 

land will be reserved in the long term. To the east of the sewage treatment plant, sludge 

handling center of the city sewage treatment plant of Qingyang will be built where sludge will 

be disposed. The proposed site of the plant in located in the north of spring village of the 

eastern city. It is farmland there currently with trenches in the north.  

(2) General situation of program two 

In the drainage area of the industrial park in the north city, the sewage is not disposed 

currently. From the terrain of the area, the sewage treatment plant can be built in the eastern 

side of S202 road in the southeastern of Lijia temple, Dikeng village to handle the sewage 

there. The area is farmland now, and a few residents live in the construction site. There is a 

crude oil transportation station about 100 meters to the east. 

The construction scale of the sewage treatment plant in the industrial park in the north 

city is 10000m3/d in the short term, 20000m3/d in the long term. The sewage treatment plant 

in the industrial park in the north city occupies an area of 29 mu. The sewage treatment plant 

in the science and education zone in the eastern city occupies an area of 41 mu. The civil 

engineering and the equipment will be constructed in the short term in the two zones. And 

future development land will be reserved in the long term. The sewage after handling will 

discharge into the nearby trenches. The sludge handling center will be built in the eastern side 
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of the sewage treatment plant in Dongcheng District. The proposed site of the plant in located 

in the north of spring village 

(3) Program comparison and selection 

From the perspective of social and environmental effect, investment and cost of the 

construction, and some other factors, comparison and selection are made for the two 

programs. See Table 6.4-1. 

Table 6.4-1 Program comparison and selection for sewage system project 

Program  Program one  Program two  

Description of the 
program 

Program one: Set up a sewage treatment plant in 
the science and education zone in the eastern city 
(the sewage treatment plant in Dongcheng 
District of Qingyang). The sewage in the clean 
industrial park in the north city is delivered to the 
sewage treatment plant in eastern city through 
sewage lift pumping station and pipeline network. 

Program two:                  
The sewage treatment plants are built separately in the 
clean industrial park in the north city and the science 
and education zone in the eastern part. 
 

Land occupation 
and construction 

condition 

Occupy less land and least farmland. The 
construction condition is relatively good. 

Occupy more land. Need to remove surrounding 
buildings of farmers. Due to the nearby oil 
pipelines, coordination work is hard. The 
construction condition is bad. 

Construction 
investment  

Few  
9 million more than program one (excluding the 
removing and requisitioning) 

Social 
environment 

Eastern city sewage treatment plant influence 
equal number of people. 
Northern city pumping station influence less 
people. 

Eastern city sewage treatment plant influence equal 
number of people. 
Northern city sewage treatment plant influence more 
people. 

Water 
environment 

All the sewage can be collected. 
Handled from one sewage treatment plant 
influence one water channel. 

All the sewage can be collected. 
Handled from two sewage treatment plant influence 
two water channels. 

Sound 
environment 

Pumping station produces less noise. 
Sewage treatment plant produces louder noise than 
pumping station, 

Air environment Less stink. Small influence to environment. More stink. Great influence to environment. 

Ecological 
environment 

Station construction does little harm to ecological 
environment. 

Sewage treatment plant construction does great harm 
to ecological environment.  

Sludge handling 
Construct one sewage treatment plant. Handling 
the sludge centralized. Have little influence on 
environment.  

Sludge of sewage treatment plant in the north city 
should be transported to the sludge center in the west 
city. Being far-away and passing downtown may 
cause second-hand pollution.   

Standard of 
handled water 

quality 

Standard B of first grade emission standard in Standard of pollution emission for city sewage treatment 

plant(GB18918�2002) 

Analysis of water 
handling 

standardizing 

Sewage treatment plant receives life sewage of 
the old town and industrial sewage of industrial 
park in the north city. Due to quality of industrial 
sewage, big fluctuation of quantity, complication 
of the pollution, there will be great impact on 
sewage treatment plant. This is bad for 
standardizing work. 

Sewage treatment plant in the east city only deal with 
life sewage of the old town, and avoid impact from 
industrial sewage. This is helpful to stable handling 
and standardizing. Sewage treatment plant in the 
north city is in charge of industrial sewage in the 
northern industrial park, and receives nearby life 
sewage. The quality and quantity of life sewage is 
relatively stable. Life sewage helps to make 
industrial sewage biochemical, handle the sewage 
and the process of standardizing.   
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Program one: The pumping station in the north occupies less land. During the 

construction period, it produces less dust, noise, and sewage. During the operation period, the 

mainly influence is the noise from the pumping station. However, after the completion of the 

industrial park in the long term, a sewage treatment plant handles with the industrial and life 

sewage. Due to quality of industrial sewage, big fluctuation of quantity, complication of the 

pollution, there will be great impact on sewage treatment plant. This is bad for standardizing 

work. 

Program two: The sewage treatment plant in the north occupies more land. During the 

construction period, the influence on the environment is great. But the influence is temporary 

and will disappear with the completion of the construction. During the operation period, the 

noise of the plant and the odor will influence the environment greatly. It is beneficial to the 

standardizing work. But the industrial park in the north is not going scale. The sewage 

treatment plant may be vacant, and it is a waste of source. 

From program comparison and selection, in the short term, the industrial park in the 

north is at the stage of starting point, and there is little sewage. There is little impact on the 

sewage treatment plant in the south. The little sewage can be handled there. Therefore, from 

the perspective of saving sources, not making vacancy of the plant, protecting environment, 

the program one is recommended. But in the long term, in order to reach the standard of the 

exhaust emission, the program two is recommended. It is suggested that in the industrial park 

in the north, an independent sewage treatment plant should be set up. The industrial sewage is 

handled with separately, and reaches the standard before discharging. It is effective to avoid 

the impact of the industrial sewage from the sewage treatment plant in the east and to reach 

the standard.   

6.4.2 Program comparison and selection for the site of the sewage treatment 

plant in Dongcheng District in Qingyang 

(1) Principles of site selection for the sewage treatment plant 

� The site should be at the downstream of the water in the town where there is a certain 

degree. In this way, the sewage can be collected relying on the gravity, the energy can be 

saved.  

� The site should be convenient for the reuse and safe emission of the sewage. 

� The site should be convenient for the centralizing handling and disposing of the 

sludge. 
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� The site should be at the windward of the minimum frequency wind in summer in 

town. 

    � The construction geological conditions should be good at the site. 

� In order to begin the construction soon, the site should require less removing and 

occupation of the land. According the evaluation of the environment, the distance of the 

hygiene protection should be set (usually more than 300m). 

� The selection of the site should consider the general planning of the town and future 

development, spare extra land for expansion of the building. 

� The terrain of the site should not be influenced by the disaster of drought. The anti-

drought standard should not be lower than that of the city standard. There should be good 

conditions of drainage. 

� There should be convenient access to the transportation, water and electricity. 

� The land of the site should be orderly-shaped so that it is convenient to place the 

equipment. 

    (2) Program comparison and selection for the site of the plant 

According to the principles of the selection and the preliminary opinion of the planning 

bureau of Dongcheng District in Qingyang, many times of site investigation with Shanghai 

municipal design research institute and our center, feasibility of the construction, the 

perspective of the environmental protection, we selected the sites and compared the program 

one, program two, and zero program of the sewage treatment plant of Dongcheng District in 

Qingyang. The site of the plant see Table 6.4-1. 

Program one: In the north of Spring village of Spring township. Trenches are in the 

south. 

Program two: In the east of Lijia village of Spring township. Trenches are in the east. 

Table 6.4-2 Program comparison and selection for the site of the   sewage treatment 

plant in Dongcheng District 

program Program one  Program two  Zero program 

transportation 
There are roads in the south. It is 

convenient. 

There is about 300m away 
from the roads, It is 

convenient. 
/ 

Terrain  It is open farmlands. 
It is farmland. The terrain is 

in irregular shape. 
/ 

Requisitioning  About 72 mu About 72 mu No requisitioning 

Removing  No removing  Remove about 1600m2 No removing 

investment less more / 

Handling of 
the waste 

water 

It is convenient to discharge the 
waste water, for near to the trenches. 

It is convenient to 
discharge the waste water, 

for near to the trenches. 

Directly discharge 
without handling 

Social 
influence 

The site is farmland. Within 300m, 
there is no resident. Removing is not 

In the western side, there 
are 7,8 families and some 

With no construction of 
the project, there will be 
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involved in after the completion of 
the plant. There will be little 
influence on people’s life. 

buildings such as water 
tower. Removing is 
involved in after the 

completion of the plant. 
There will be great 

influence on people’s life. 

no requisitioning and 
removing involved. 

Directly discharge the 
sewage without handling 

will damage the 
environment, image and 
hygiene of the city, the 
environmental security. 

Sound 
environment 

Equal noise source with little 
residents. 

Equal noise source with 
more residents. 

No noise source 

Air 
environment  

Equal influence of odor with more 
residents. 

Equal influence of odor 
with less residents. 

There will be no 
influence in the site. But 

in the discharging 
mouth, there will be 

great odor. 

Water 
environment 

After handling, the sewage has little 
influence on environment. 

After handling, the sewage 
has little influence on 

environment. 

Discharging the sewage 
to the outside pollute the 

water environment 
greatly. 

Ecological 
environment  

Equal influence. Equal influence. 

The sewage gives out the 
odor and pollutes the 

surrounding 
environment of 

discharging mouth.  

Result of 
comparison 

and selection 
Recommended program   

According to the comprehensive analysis and considerations of construction land 

planning of the sewage treatment plant, program two is not recommended, for it is required 

for removing and with irregular-shaped land, pipelines joining unsmooth. In program one, it is 

near to the trenches and convenient for discharging waste water. Besides, it involves no 

removing and it is easy to requisition. Therefore, program one is recommended. 

6.5 comparison and selection for the sewage treatment processing 

procedure of the sewage treatment plant 

There are many factors involved in the selection of the processing procedure of the 

sewage treatment plant in the city. They are mainly the quality of the inflowing water, 

biochemical ability of the sewage, outlet of the sewage, the quality of the outlet water, the 

outlet of the sludge, the investment of the plant, handling scale, and the operation cost. 

Biochemical handing is activated sludge process and biological membrane process. 

Activated sludge process is to continuously cultivate the sewage and all kinds of 

microorganism under the condition of artificial oxygen filling, and to form activated sludge 

which has the function of condense, adsorption and oxidation, resolving the organic pollution 

matter in the sewage, separating the sludge from the water. The majority of sludge will flow 

into the aeration tank. And the rest of the sludge will be discharged. The biological membrane 

process is to use various kinds of carriers which can make contacts with the sewage. The 

biological membrane can be reproduced on the carriers. Because the biological membrane has 
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the function of adsorption and oxidation in order to resolve the organic pollution matter in the 

sewage. The biological membrane coming off will separate from the water. 

Currently, most sewage treatment plants home and abroad adopt 

secondary biological treatment of the activated sludge process. There are rich managerial 

expertise and technology materials. This process can effectively resolve the main pollution 

matter in the sewage and cost less. According to the practical situation of the project, the 

activated sludge process will be adopted.  

Therefore, the comparison and selection of the activated sludge process will be made 

for the procedure of the sewage treatment plant. There are various kind of procedures for the 

activated sludge process, such as regular aeration, stage aeration, delayed aeration, biological 

absorption, oxidation ditch, oxygen aeration, A/O denitrification, A2/O phosphorus removal 

denitrification, SBR interval activated sludge process, extra deep aeration, A-B two level 

activated sludge process. 

According to the sewage quality and the requirement of the processed sewage quality of 

the sewage treatment plant in Dongcheng District in Qingyang, considerations of the scale 

and investment, principles of selection, research results and experiences from home and 

abroad, the oxidation ditch and SBR activated sludge process are compared and selected from 

economic and technological points of view. 

1） The oxidation ditch procedure 

The oxidation ditch activated sludge process is the procedure widely used home and 

broad. The common oxidation ditches are Carrousel oxidation ditch, DE type dual-channel 

oxidation ditch, Orbal type oxidation ditch and integration oxidation ditch. The oxidation 

ditch is usually surface aeration. The Carrousel oxidation ditch adopts the vertical low speed 

surface aeration machine as the main equipment. The surface aeration machine guarantees the 

sufficient space of the channel for the mixed liquor to flow. When the water and the activated 

sludge mix up, the mixed liquor will be pushed downstream from the upstream through the 

aeration section, and then it will flow continuously in a cycling manner.  In the aeration 

section, the mixed liquor and the original water are mixed up completely.  

Besides the common features of easy and convenient operation and management, small 

amount of sludge, and impact resistance from the water of the oxidation ditch, the Carrousel 

oxidation ditch has the characteristics of little equipment, deep trenches, good capacity of 

adjustment and energy-saving. Besides, the aeration section can be covered conveniently to 
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prevent from splash, fog, freezing and the loss of the heat when the temperature is low. It can 

be used in the cold area. 

Compared with other equipment of aeration, the Carrousel oxidation ditch avoids the 

disadvantage of many machinery parts, frequent maintenance by using surface aeration 

machine. Usually, a set of oxidation ditch just needs 1-3 surface aeration machines, so 

frequent maintenance is not needed. It is easy to manage and operate. Through proper shape 

of trenches and setting of the wall, the functions of filling oxygen, stirring, and pushing can 

be combined together perfectly. In this way, the lowest energy-consuming and the best effect 

can be guaranteed. Procedure flow diagram see Table 6.5-1. 

2） Improved SBR procedure 

Improved SBR procedure is a kind of activated sludge process. It is an interval activated 

sludge process. It is old as well as young procedure to process the sewage. With the 

development of automatic control equipment and instrumentation, SBR procedure is widely 

used in processing the sewage and shows the superiority to other procedures. Being different 

from the traditional continuous activated sludge process, SBR procedure is to separate sludge 

and water and complete the biological process in the same pool at the different stage. It is a 

procedure that combines biodegradation and sediment together. It has advantage of easy 

procedure, flexible operation, mixing up in the space and time-saving. Therefore, SBR 

procedure is widely popularizing in our country. 

The project adopts the improved SBR procedure. It is “cycling activated sludge process”. 

Biological reaction tank is divided into two sections. The first section is pre-reaction section. 

The second section is main reaction section. Procedure flow diagram see Table 6.6-2.  

The pre-reaction section: it is interlinked with the main reaction section. The activated 

sludge in the main reaction section will flow into the pre-reaction through the pump. The pre-

reaction section presents the status of oxygen deficit. It can avoid the expansion of the sludge 

and increase the stability of the system. 

In the pre-reaction section, the dissolvable organic matter can be removed through 

biological function. The nitrate in the sewage can be dissolved. The condition can be created 

to remove phosphorus. In the improved SBR procedure, any feeding water rate is allowed by 

setting the pre-reaction section. The expansion of the sludge will not happen. Through strict 

controlling of dissolving the dense of the oxygen, anti-nitration can be synchronized with 

nitration. 

The main reaction section: each period has the following stages. 
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Feeding water reaction stage: according to the situation, aeration and half-limited 

aeration can be put into operation during or after the process of the aeration. In the stage of 

aeration, through the holes filling the oxygen, the dissolvable oxygen is controlled at a low 

level（about0.2-0.5mg/l）at the beginning of the aeration. Until the end of the aeration, the 

dissolvable oxygen can reach 2-3mg/l. The DO monitoring system controls the quantity of the 

wind in the air blowing engine and the reaction tank. The DO monitoring system helps to 

maintain the best status of DO, to provide a proper growing environment for microorganism, 

and to save energy. Oxidation, nitration, removing phosphorus is completed under the 

condition of aerobic status. In this stage, polyphosphate accumulation bacteria release the 

energy through organic matters. Absorbing too much phosphorus in the mixed liquor, the 

phosphorus in the water can be transmitted into the sludge. In this way, the phosphorus is got 

rid of. This way of operation saves the inner cycling system. In this system, there is no need to 

set oxygen deficit section to do denitrification in order to get rid of nitrogen.  

Sediment stage: the reaction tank stops sediment. The separation of water and sludge is 

completed. 

Drainage stage: the sludge continues to sediment. The water after handling is discharged 

to the outside of the tank through the discharging water equipment. At the late of the stage, the 

rest of the sludge can be discharged. 

All the stages compose of a cycling system and repeat itself. When the cycle begins, 

because of the water feeding, the water level rises to a certain degree. After a certain period of 

aeration, the rise stops. The activated sludge flocculates and sediment in a still environment. 

After the sediment, the rotation type drainage equipment discharges the handled water. The 

water decreases to the minimum level of the. After the completion of all the stages, the system 

goes into next cycling process and repeats the operation. 

Backflow of the sludge / removing system of the rest of the sludge 

In the improved SBR procedure activated sludge process, the main reaction tank has a 

hidden sludge pump. The sludge can be delivered into pre-reaction section through the hidden 

sludge pump from the main aeration section. In order to maintain a proper dense of the 

sludge, we should discharge the spare sludge according to the amount of the produced sludge. 

The sludge pump will discharge the spare sludge in the stage of the sediment. Usually, the 

discharge of the spare sludge is proceeded after the stage of the sediment. The density of the 

spare sludge is about 8g/l. 

The drainage equipment 
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At the end of the tank, the hoistable drainage weir should be set in order to discharge 

the handled water. The drainage equipment and other operation should be central automatic 

control. The unique structure of the drainage equipment can prevent the scum from going into 

the drainage equipment and discharging with the water. The effect is guaranteed in this way. 

In order to handle with the continuous feeding water, at least two tanks should be set in 

the improved SBR procedure activated sludge process. Due to the small sizing of the project, 

two tanks will be operated. All the stages will be separated. When the first tank is feeding 

water, the aeration stage, the second tank is at the stage of sediment and drainage, vice versa. 

Through separating the time of feeding water in each tank, continuous feeding water can be 

done. Optimized settlement of the aeration can make the air blower machine continue to 

work. The blowing rate can be adjusted. The aeration is done to each tank with order. The 

procedure provides with the oxygen through micro holes aeration system. The efficiency of 

filling oxygen is high. The energy and cost of the operation can be saved. 

An important feature of the improved SBR procedure activated sludge process is to 

proceed nitration and anti-nitration without setting oxygen deficit section. In this way, the 

nitrogen is got rid of. The improved SBR procedure activated sludge process make the 

activated sludge backflow to pre-reaction section from main reaction section. The interval 

aeration makes the activated sludge go through the aerobic and anaerobic cycling. Those 

reaction conditions are helpful to the growth and accumulation of the polyphosphate 

accumulation bacteria. Therefore, the improved SBR procedure activated sludge process has 

the function of biological phosphorous removal.  

Adopting the improved SBR procedure activated sludge process shows that biological 

phosphorous removal can be 80-90% under the long cycling without adding any chemicals. 

The removal rate of NH3-N is more than 80%. The removal rate of TN is more than 70%.   

The improved SBR procedure activated sludge process is reliable and flexible. It has 

been adopted in the city and industrial sewage treatment. The operation of it shows that it has 

made great progress. The interval operation procedure in handling the city sewage has been 

widely accepted.          

The improved SBR procedure activated sludge process has the characteristics and 

advantages of handling with fewer buildings, simple procedures, well-knit arrangement, 

flexible operation, less land occupation, good handling effect. It is widely used home and 

abroad. Especially for small-medium sized sewage treatment plant. 
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The comparison of the program of two handling procedures sees the Table 6.5-1. From 

the comparison, the improved SBR procedure activated sludge process is advantageous than 

the oxidation ditch in the project investment. The investment and cost are lower than the 

oxidation ditch. And it has better effect of phosphorous nitrogen removal. Therefore, the 

improved SBR procedure activated sludge process is recommended for the sewage treatment 

plant in the eastern city of Qingyang. 
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Table 6.5-1 Comprehensive evaluation of sewage treatment procedure 

Numb
er  

Evaluation 
program  

Content  
Program one: oxidation 
ditch 

Program two: 
improved SBR 
procedure 

One  
Technical 
feasibility 

   

1 
Applicable situation 
of technology 

Universality of 
application. Adaption 
level of quality and scale 
of the water.  

Widely used home and 
abroad. Adaption to 
various scales and 
quality of the water. 

Widely used home and 
abroad. Adaption to 
small and medium 
scales and quality of the 
water. 

Two  
Objective of 
water quality 

   

2 
Outlet water 
quality 

Guarantee of the outlet 
water quality 

Good and stable outlet 
water quality 

Good and stable outlet 
water quality 

3 
Adaption to 
external 
conditions 

Influence on outlet water 
quality from temperature, 
water temperature, inflow 
water quality. 

Stable quality of outlet 
water. Good adaption to 
external conditions 

Stable quality of outlet 
water. Good adaption to 

external conditions。 

Three  
Project 
Implementation 

   

4 
Step-by-step 
construction 

Difficulty level of step-
by-step construction 

easy easy 

5 Construction  
Difficulty level of 
construction 

Normal  Normal  

Four  
Environmental 
influence 

   

6 
Influence on 
surrounding 
environment 

Noise and odor 
Normal noise and normal 
odor. 

Normal noise and 
normal odor. 

7 
Influence on 
sludge  

Quantity of produced 
sludge 

Normal  Normal  

Five  
Energy-
consuming 

   

8 
Electricity 
consuming 

Motive power consuming Normal  less 

9 Land occupation 
Land occupation of 
production area 

Normal  Less  

Six  
Operation and 
management 

   

10 
Operation and 
management 

Operation units and level 
of convenience  

Complicated  Complicated 

11 
Maintenance and 
management 

Maintenance work load 
and level of difficulty 

More equipment. 
More maintenance work 

load. 

Less equipment. Less 
maintenance work 
load. 

Conclusion   Planned project 
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Figure 6.5-1    Carrousel oxidation ditch procedure flow diagram 
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6.6 Comparison and Selection of the Sludge Handling Program 

Currently, there are various ways of handling the sludge in the world. They can be 

concluded into three main kinds: sanitary land fill, land utilization and dewatering burning. 

The three programs are compared under the considerations of the construction conditions. 

1）））） Sanitary landfill 

� Sanitary landfill can be dated back to the 1960s. So far, it has become a widely used 

sludge handling technology with the features of little investment, large capacity, and quick 

effect.  

But there are some problems in the sanitary landfill. For example, the poisonous matters 

erode and pollute the underground environment through leakage. In the newly planned city 

waste handling rules in Germany, from May 30th, 2005, the waste and sludge with the solid 

organic matter more than 5% mustn’t be filled underground. Usually, the organic content in 

the sludge of the city is between 60-75%. Therefore the sludge should be processed before the 

filling. The organic content should be decreased. 

The sludge in the sewage treatment plant in Qingyang is transported outward or filled 

underground with other waste, which occupies a large amount of land resources and pollutes 

the environment. Besides, the places proper for land fill are more and more limited due to 

large quantity of sludge being produced. The limited city lands sharpen the contradictions. In 

Qingyang, the way to handle with the sludge is a problem crying for solution. Because the 

water content is too high, the transported vehicles can’t go through. It hinders normal 

transportation to the waste yard. Even though we pay for land fill, the waste yard refuses to 

receive. 

� According to the rules of Policy for sludge handling and pollution prevention 

technology for the sewage treatment plant in the city, our country will gradually restrict the 

sludge without the process of disorganization to fill underground. The filling sludge should 

comply with the rules of Sludge handling – mixed filling sludge in the sewage treatment plant 

in the city�CJ/T 249�. The sludge should be stabilized before filling. The intensity of lateral 

shear should be bigger than 25kN/m2. The land fill site should have biogas utilization system. 

Percolated water can be discharged reaching the standard. 

The sludge handling procedure in the sewage treatment plant in Qingyang is 

concentration and dehydration without the stabilizing process of the sludge. For this project, 

the stabilizing process of the sludge occupies more land, require more investment (such as 

digestion of the sludge), cost much in the operation, and consume much energy. It also 
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requires high level of management and operation skills. Currently, there is no land for sludge 

stabilizing processing in the sewage treatment plant in Qingyang. According to above rules, in 

order to prevent from the bad influence on the environment and hidden security danger, in the 

land fill yard, the biogas utilization system should be set, which increases the project 

investment, managerial difficulty and cost of operation. 

Considering the local economic and technological conditions and managerial level, the 

method of decreasing and stabilization of water content in the sludge of the sewage treatment 

plant is adopted. In this way, the quantity of the sludge can be reduced, and the nature of the 

sludge can be changed. The sludge after reaching the requirement of land fill will be 

transported to be filled and used for other ways. 

2） Land utilization� 

� Natural dewatering and direct use in agriculture: it has been many years of history of 

utilizing the sludge of the sewage treatment plant. It includes sludge for agricultural use, 

forestry and gardening use, and improvement of deserted mineral places. In the sludge, there 

are rich organic matters, some nutritious elements such as N�P�K, and some micro elements 

such as Ca�Mg�Zn�Cu�Fe. The sludge has the function of improving soil structure, 

increasing soil fertility, promoting the growth of the plants. Now the sludge is widely used in 

the land utilization. 

With the deep research on sludge utilization and various kinds of experience, the 

disadvantages of it are more and more evident. The land utilization of sludge consumes less 

energy, and there is nutrition in the recycled sludge, but the sludge contains many bacterial, 

parasites, heavy metals such as copper, aluminum, chromium, mercury, polychlorinated 

biphenyl, and radioactive element. They are all poisonous matters that are hard to dissolve. 

Usually, the sludge can become land utilized after nonpoisonous and harmless process 

(clarification of the sewage and high temperature compost). Otherwise, the poisonous matter 

will lead to soil contamination. However, because of the high and complicated content of the 

polluted matters and big variation in different areas, it is hard to handle with the poisonous 

matter thoroughly. Many practical instances show that many problems will arise, if the sludge 

is used in the farmland for a long time. As a matter of fact, the instance that sludge improves 

the fertility of land is rare. 

� Sludge compost: according to the rules of Policy for sludge handling and pollution 

prevention technology for the sewage treatment plant in the city, the quality of the sludge, 

when using in gardening and agriculture, should comply with gardening sludge quality in 
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dealing with the sludge of the sewage treatment plant in the city (CJ248) and contamination 

control standard for sludge in agricultural use (GB4284�and some other national and local 

standards and rules. The sludge should first be stabilized and processed to become harmless. 

The sludge in agricultural use should be in strict control of quality and using period. 

Because the production of the sludge in the sewage plant in Qingyang is not much, 

sludge compost can’t go scale. Meanwhile, the local farmers need a long time to recognize 

and accept the organic sludge. Besides, the sewage treatment plant lacks the production 

management and operation experience. The program is not adopted in the project. 

3）））） Sludge burning 

Sludge burning is to put the dewatering sludge into the incinerator. Sludge burning is the 

most thorough way, which can carbonize all the organic matters, kill the organic matters 

effectively, and reduce the sludge as much as possible. It occupies less land, has a high level 

of automation, and is not influenced by outside environment. The mainstream burning 

technology is fluid-bed burning. 

Burning can make the combustible matter go into flames under high temperature and 

become stable ash. Burning has the advantages of reducing capacity and weight, quick 

handling, thorough compost, and extra heat for electricity and heating. 

Sludge burning procedure has the advantage of thorough harmless compost, complying 

with the requirement for environment, saving lands and energy. It is an ideal sludge handling 

procedure for the sewage treatment plant in the city. 

However, many problems exist in sludge burning technology. Aiming at the current 

situation of our country, the key problem is large investment, high cost of handling. 

① Investment 

Compared with land fill and compost, the sludge burning needs more investment. 

According to experiences, the ratio of investment for land fill, compost, and burning is 2:3:6. 

If foreign equipment is adopted, the investment will be higher (such as improved fluid-bed 

burning equipment). Considering the nonrenewable nature of the land resources, when the 

feasibility research is done, the investment and land resources saving should be taken into 

consideration. For most areas in our country, the investment is high. 

② Cost 

Theoretically, the cost of sludge burning is the lowest in the three mainstream 

technologies. The momentum of the system mainly comes from the energy of the sludge 

itself. Currently, due to instability of the water content, the organic content, the water content 
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of the processed sludge in most sewage treatment plants is about 80%. Before going to the 

incinerator, the sludge must go through the process of dewatering to decrease the water 

content to the level of inflammable. In practical work, fuels should be added, which increases 

the cost of sludge burning. Due to complicated organic matter, advanced processing 

technology and equipment should be adopted to prevent from the safety accident during the 

dewatering process, which future increase the handling cost. 

The fluid-bed burning procedure is widely used. With the application of burning 

procedure, the problems are more and more evident. One: burning needs a large amount of 

energy with the price rise of energy and requirement of energy-saving. The cost of burning is 

high. Two: the smoke should be processed independently. It costs a lot. It is inappropriate to 

burn the sludge at a small scale. And it is a tough problem to tackle the problem of smoke 

pollution, noise, vibration, heat and bad environment. 

Due to above problems in sludge burning, it is difficult to popularize the sludge burning 

technology. Especially in undeveloped areas, it is hard to deal with the problem of high 

investment and cost.  

Located in the northwestern part of China, Qingyang is an undeveloped city and 

produce little sludge. If the sludge burning technology is adopted (for example�the fluid-bed 

burning technology), the investment and the cost will be a chronicle and huge burden for the 

city. Therefore, the program is not recommended in the project. 

According to above argument, from the perspective of project, investment, cost, and 

environmental protection, considering the practical situation, the sludge of the project will be 

handled in this way: after dewatering, the sludge will be filled underground with other waste 

in the city after meeting the requirement of land fill. In the long run, the sludge will be used 

for other purposes with the development of the city.              
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7. Measures to reduce impact on environment 

7.1 Measures to protect environment during the stage of design 

   Please refer to Appendix 1 of Environmental Protection Planning for details. 

7.2 Measures to protect environment during the stage of construction 

   Please refer to Appendixes 2, 3 and 4 of Environmental Protection Planning for details. 

7.3 Measures to protect environment during the stage of operation 

Please refer to Appendixes 5 and 6 of Environmental Protection Planning for details. 

7.4 Estimation of investment in environmental protection 

   The total investment in the proposed project is RMB 1233.882 million yuan, including 

9.109 million yuan in implementing environmental protection management plan. The 

estimated environmental protection investment of sub projects is shown in the relevant 

environmental protection plan implementation of Environmental Protection Management 

Plan. 
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8.Rationality of the project 

8.1 Feasibility of the project 

8.1.1 Favorable policy 

This project is backed up with favorable policy. From a macro perspective, the state is 

performing the strategy of Western Development, and the support to western China is 

increasing yearly. As to the province, Gansu provincial committee and government have put 

forward the strategy of building Qingyang into a base of energy chemical industry in order to 

promote economic growth, and a series of policies are established to support its development. 

8.1.2 Supporting industry 

Qingyang’s industry supports its development. At present, an economic pattern with oil 

exploitation and distinctive agriculture as backbone has been form. Explored coal reserves are 

9.287 billion ton. Coal reserves within Qingyang are estimated at 136 billion ton, which 

accounts for 94% of those estimated in Gansu. Oil and gas resources are estimated at 3.2 

billion ton, which accounts for 37% of those in Ordos Basin. Explored oil reserves are 0.51 

billion ton, which makes it the third largest oil and gas field on the mainland and the second 

largest in the west. By the end of the Eleventh Five-Year Plan, the output of crude oil is 

estimated above 5 million ton, and the production capacity of raw coal is above 10 million 

ton. By the end of the Twelfth Five-Year Plan, the output and processing capacity of crude oil 

will reach 8 million ton, and the production capacity of raw coal will be above 40 million ton. 

8.1.3 Advantage of location 

As part of Longhai economic zone, Qingyang city is located between Lanzhou and Xi’an 

economic circle, so its development is influenced by the above. Therefore, while relying on 

Lanzhou economic circle, Qingyang is trying to enter into Xi’an economic circle so as to 

break market segmentation and local trade barriers, promoting economic integration. At 

present, 7 of the global 500 top enterprises have established branches in Qingyang. 

8.1.4 Good construction condition 

Qingyang city is located in the Gully Region of Loess Plateau at an altitude of 1421 

meters. The terrain inclines from the northeast to the southwest with the north higher than the 

south. The middle is higher than the surrounding, like a tortoise back. The region’s shape is 

like a fan with a distance of 47.7 km from north to south, and 34.8 km from east to west. 
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Dongzhi tableland with Pengyuan and Dongzhi country as its main part is fairly complete. 

The terrain is flat and wide. 

The stratum of the project field is simple but includes collapsible loess ground which is 

special roadbed. However, economical and effective measures based on local experiences can 

reduce the impact and meet the requirement of the project. 

Therefore, good construction condition provides an advantage to the project. 

8.2 Analyzing the rationality of the project 

(1) The present road network 

The road network in Xifeng area has several features. The road network is in low density 

and the traffic service is bad; traffic flow is not equally distributed, and traffic concentrates in 

some north-south roads and at several intersections; Transit traffic interferes with city traffic; 

taxis, bicycles, tricycles and walking crowds account for a large proportion of traffic. Xifeng 

area is long in the north-south direction and narrow in the east-west direction, so traffic flow 

inevitably accumulates in north-south roads. The road network in northern Xifeng area has 

already formed. Due to historical reasons, there are many problems of the network. For 

instances, the function of roads is not clear, and mixed traffic causes interference; there are 

many T-junctions within a short distance and many staggered intersections; there are dead-

end roads, causing vehicle bypassing. As motor vehicles increase, traffic jam is increasingly 

serious, and air quality deteriorates. The road network in the new city zone of southern Xifeng 

area is newly built. The roads are well planned and of higher level. The road area ratio in 

Qingyang city is 15.6% and its road network density is 3.32km/km2, lower than the level in 

western developed countries. The problems prevalent in Chinese cities also exist in Qingyang: 

the road network lacks secondary roads and branch roads. 

(2) Analysis of rationality 

The proposed project involves North-South Street, Anding Road, Donghuan Road, 

Xihuan Road and Beihuan Road. It covers arterial roads and transit traffic roads in Xifeng 

area. The project could improve the traffic condition in Xifeng area. 

8.3 Analysis of its accordance with road network planning in Qingyang 

city 

(1) Urban road planning 

1) Setting up technical index for roads 

There are arterial and secondary roads in the city. The arterial road has a breadth of 800 

to 1500 meters and the red line in planning is 40 to 60 meters wide. The secondary road has a 
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breadth of 300 to 500 meters and the red line in planning is 24 to 36 meters wide. The branch 

road has a breadth of 200 meters and the red line in planning is no more than 24 meters wide. 

According to the functions and traffic conditions of roads, urban roads are divided into 

three types: transportation streets, streets for life convenience, and commercial streets. Two or 

three plates are used for transportation streets, and one plate is used for commercial streets 

and streets for life convenience. 

2) Layout of road network 

According to the overall planning of urban functional areas, transportation and natural 

terrain features, the road network adopts the structure of a squared network, forming a six-

vertical-and-ten-horizontal framework in downtown area, so that the use of urban land is 

neatly arranged and arterial roads are clear and obvious. It helps building arrangement, and it 

makes opening- up and urban traffic organization easier. 

The layout of road network is as follows: 

East-west arterial roads: Beihuan Road, Jiefang Road, East Street-West Street, Anding 

Road, Zhenning Road, Nanyi Road, Nan’er Road, Nansan Road, Nansi Road and Nanwu 

Road. 

North-south arterial roads: West Huancheng Road, Xihuan Road, Changqing Road, 

North Street�South Street�Shiji Street, Jiulong Road, and Zhongyang Street. 

East-West secondary roads: Beiyi Road, and Beier Road. 

North-South secondary roads: Minzu Road, Guangchang Road, and Dongyi Road. 

The east area constitutes the two-horizontal-five-vertical framework. The two horizontals 

are Anding East Road and east Zhenning Road. The five verticals are: Zongqi Road, Dongxi 

Road, Xueyuan Road, Zongshisan Road, and Dongcheng Road. 

(2) Analysis of its accordance 

The design of red line in the proposed project is in accordance with requirements in the 

planning. The roads are well planned, among which Xihuan Road, Donghuan Road, North-

South Street and Anding Road are all urban arterial roads. The proposed project meets the 

requirement of road network planning. 

8.4 Analysis of its accordance with public transport planning in 

Qingyang city 

The planning means to improve public transport by optimizing public transport network. 

Bus lines of bus 3, 4, 5, 6, and 7 will be transformed in order to increase the service area. Four 

new bus lines will be opened: from railway station to Longdong College, from Donghu Park 
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to Xiaokongtong, from the north bus station to the west of Nanwu Road, and from the west of 

Beihuan Road to Nanxin of Changqing Road. 

Bus lines will mostly be circular in the city. Bus service network will consist of transfer 

centers and bus lines to ensure that the service area of bus stops accounts for no less than 45% 

of urban construction land area with a radius of 300 meters, and the service area of bus stops 

accounts for no less than 85 % of urban construction land area with a radius of 500 meters. 

The density of public transport network should be no less than 1 to 2 km/km2. 

The construction of this project will improve the layout and function of roads in 

Qingyang city. A bus parking system will be established to improve the position of public 

transport in urban traffic. Therefore, this project fits into the public transport planning in 

Qingyang city. 

8.5 Rationality of the construction of water-supply facilities 

8.5.1 Urban water sources 

The current urban water sources consist of surface water and ground water. There are 

four water sources: from water wells in Shiliwan, from water wells under the ditch of Bajiaju, 

from Bajiaju reservoir, and from surface water in Huoxiang Ditch. 

There are 7 motor-pumped wells in Shiliwan with a total water production of 3500m3. 

Each well is about 120 meters deep and has a water production of 480m3. There are 7 motor-

pumped wells under the ditch of Bajiaju with a total water production of 4500-5000 m3. Each 

well is around 118-130 meters and has a water production of 360-1200 m3 respectively. 

Bajiaju reservoir has a designed water draw rate of 0.5 m3/second or 43,200 m3/day. 

8.5.2 Urban water plants 

Currently, Qingyang Water Supply Company has 3 water plants. The first water plant, 

located in No. 538 of South Street and occupying an area of 18.3 Mu, has a water supply 

capacity of 10,000 m3/ day. 

The second water plant, located at the head of Xizhuang tableland which is 10km away 

from the city, draws water from Bajiaju reservoir and the water directly flows to the pre-

sedimentation tank for pretreatment. The second water plant has a designed water supply 

capacity of 43,200m3/day, which accounts for 70% of water supply for the whole city. After 

conventional and advanced treatment in water purification plant, the pressure of treated water 

is increased by the 5th and 6th pumping station. The water is then elevated through a 9.3km 

DN600 prestressed dual concrete pipe to the clean water tank between Changqing Road and 
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Zhenning Road. Then, part of the water is transmitted to the urban water supply network via a 

1.04km DN300 pipe. The rest water enters into a water supply pipe in Changqing Road via 

the 7th pumping station, and afterwads the water flows into the urban water supply network. 

The 7th pumping station, opposite to Tongda Juice Factory, occupies an area of 10 Mu. 

    The water source for the third water plant is Cretaceous confined water source. Water is 

drawn from motor-pumped wells under the ditch in Bajiaju with a design flow of 

10,000m3/day. The cost of water supply is higher than that of the other two sources, so it is 

just an emergency water source during flood seasons. 

At present, there are 14 self-drilled wells in the urban area with a water supply of 

15,000m3/day. Water supply units are distributed in 14 roads including Beihuan Road, East 

Street, South Street, Yucai Road, Jiefang Road and Changqing Road. There are altogether 20 

water supply units which include Qingyang School of Forestry, ferrosilicon plant, Qingyang 

Transportation Company, Qingyang Electric Company, meat processing factory, etc. 

8.5.3 Urban water supply network 

(1)Water supply network in the old city zone 

From the establishment of water bureau in 1958 to 2002, de315�de25 water pipes as 

long as 40.98km have been laid. de315—de25 water pipes laid in some arterial roads from 

1958 to 1968 have a total length of 14.353km, and have been used for at least 36 year. These 

roads are Fenghuang Road, East-West Street, South Street, Yucai Road, Jiulong Road, 

Kangshou Road, Yongping Road, etc. Dn700�de160 water pipes were laid in some arterial 

roads during the urban water supply expansion project from 1990s to 2002. The water pipes 

laid are as long as 20.20km. During the project of water supply network transformation and 

expansion which was carried out in urban Qingyang in 2007, 17.455km water pipes were 

altered because they were worn or of small diameter. These water piped are distributed in 

Fenghuang Road, South Street, West Street, Yucai Road, etc. 6.425km water pipes were laid 

in North Xihuan Road, Beihuan Road, North Changqing Road, Zhenning Road, etc. 

(2)Water supply network in the new city zone 

Water supply network in the new city zone is improving with the construction of the 

new city zone. At present, DN300 water pipes as long as 7.8km have been laid under both 

sides of Shiji Street. Some water supply units depend on temporary water pipes or self-drilled 

wells for water supply. 
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17.45km water pipes were laid in the new city zone during the project of water supply 

network transformation and expansion which was carried out in urban Qingyang in 2007, so a 

fairly complete water supply network system has been formed. 

Some other places such as Clean Industrial Park in northern city still lack a systematic 

water supply network. 

8.5.4 Analyzing the rationality of the water supply network 

Based on the above, the current water supply network in Xifeng area was built early so 

some pipes are old. Some places in the old and new city zone lack a complete water supply 

network system. The proposed project will improve the current situation of water supply 

network. Furthermore, the construction of Donghuan Road and Xihuan Road helps to improve 

the urban water supply network. Therefore, this project is workable. 

8.6 Analyzing the rationality of drainage project 

8.6.1 The present situation of urban sewage treatment project 

Xifeng Sewage Plant is located in the new city zone in south Xifeng. It lies to the 

southeast of the intersection between Donghuan Road and Nanwu Road. It was built in 2007 

with a designed sewage treatment capacity of 20,000m3/day. It uses oxidation ditch process 

and the designed effluent quality reaches class I-B of the national discharge standard. It treats 

sewage in the old and the new city zone in the south. Combined drainage pipes are used in the 

old city zone, so most sewage just flows to nearby ditches. It is hard to transmit sewage 

through drainage pipes to the sewage plant. Only one DN800 interception pipe transmits part 

of sewage to the sewage plant. 

Sewage in southern Xifeng is collected by systematic drainage pipes underground. 

However, this is the new city zone which is still under construction, so current sewage 

treatment amount is 15,000m3/day, which is much lower than the designed sewage treatment 

capacity. Because the pollutant concentration of COD, BOD5, and SS in influent is higher 

than the designed index, Ammonia, nitrogen, and SS in effluent can not reach the standard. 

Based on this situation, Qingyang Water supply and Drainage Company has started a 

project to transform the sewage plant, in order to improve the effluent quality. The plant’s 

sewage treatment capacity will reach 22,000m3/day. This project has been examined and 

approved, and currently it has been finished, waiting for the environmental protection check.  
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The sewage plant mainly treats domestic sewage from the old city zone and the new 

city zone in the south. Domestic sewage does not contain any harmful substances, so the 

sludge could be sent to the proposed sludge treatment center for sludge drying. 

8.6.2 The present situation of urban drainage pipe network 

Rainwater and sewage are mixed in drainage pipes in the old city zone. There are 

52.2513km rainwater and sewage confluent pipelines in the old city zone. There are 

77.96188km sewage pipes and 78.04528km rainwater pipes in the new city zone. 

Rainwater and sewage in the old city zone were originally discharged to Houxiang Ditch 

and Donghu drainage port. After the establishment of sewage plant in 2008, one DN800 

interception pipe was laid along Jiulong Road to reduce water pollution. Since then, part 

sewage was transmitted from north to south to the sewage plant and discharged afterwards. 

There are no separate drainage pipes for rainwater and sewage in the buildings, streets 

and factories of the old city zone. Most streets in the old city zone are narrow and many kinds 

of pipes and lines are laid beneath, so there is no room left for laying new sewage pipes. 

Most combined drainage pipes were early built, and they are square culverts in bricks. 

Most combined drainage pipes lack gullies which is bad for collecting rainwater. 

8.6.3 The present situation of urban drainage system 

The current sewage plant mainly serves the old city zone and the new city zone in the 

south which is still under construction. Because the influent quality is bad, the effluent quality 

can not reach standard. The plant can not achieve the desired capacity. A project to transform 

and upgrade the plant is under way. At present, the project is in the design stage. A project to 

treat and reuse recycled water has almost been completed and is now in the adjusting stage. 

With the rapid development of south Qingyang, the sewage plant is surrounded by buildings. 

What’s more, the transformation and upgrading project as well as the recycled water project 

take up land, so it is impossible expand the sewage plant. The build of a new plant should be 

put into consideration. 

Please refer to Table 8.6-1 for the service area of the current plant. 

8.6.4 Rationality of the scale of the sewage plant 

Please refer to Table 8.6-1 for the sewage amount from each drainage region. 

Table 8.6-1 Prediction of Sewage Amount from Drainage Regions 

Number Drainage Regions Sewage 
amount (short-
term) 

Sewage amount 
( long-term) 
(thousand m3/d) 
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(thousand 
m3/d) 

1 Clean Industrial 
Park in the north 

8 29.45 

2 North city  
(the old city zone) 

15.1 26.33 

3 South city 9.9 19.31 

4 Science and 
education region in 
the east 

2.5 6.75 

5 In total 35.5 81.84 

Note: The sewage plant in Dongzhi Industrial Park and its residence area is not within the 

range of this project, so it is not taken into account. 

According to the above table, the amount of sewage from the new city zone in the south 

will reach 20,000m3/d in the long term, while the capacity of Qingyang Sewage plant will 

reach 22,000m3/d after transformation. Because of the restriction of land use, the plant can not 

expand, but in the long run, the plant is able to treat sewage from the new city zone in the 

south. 

The amount of sewage from the Clean Industrial Region in the north, the old city zone, 

the new city zone in the south, and the science and education region in the east is: 

In the short term: 8+15.1+9.9+2.5=35.5 thousand m3/d≈36 thousand m3/d; 

In the long term: 29.45+26.33+19.31+6.75=81.84 thousand m3/d≈82 thousand m3/d. 

The proposed project will increase the interception ratio in the old city zone from 0 to 3 

by laying interception pipes in the old city zone, so that the combined sewage will flow to the 

east of city and enter into the proposed sewage plant of the science and education region in 

the east. 

Interception pipes will also make more sewage flow to the current sewage plant, so as 

to improve social and environmental benefits. With the increase of sewage in the new city 

zone in the long term, more sewage will flow to the proposed sewage plant in the east of city. 

This can be done by adjusting the intercepting well gate. Most sewage of the old city zone 

will be transmitted to the east sewage plant on the condition that existing sewage plant has 

achieved its full capacity. 

The east sewage plant should consider adding pretreatment facilities to cope with the 

combined sewage from the old city zone during raining weather, so as to reduce water 

pollution.  

Therefore, the sewage treatment capacity of this project should be: 

In the short term: 36-22=14 thousand m3/d; 
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In the long term: 82-22=60 thousand m3/d. 

According to the above calculation, the sewage treatment capacity of the plant in the 

east should reach 14m3/d in the short term. But based on the local construction experience and 

the project construction schedule, the east sewage plant couldn’t operate till the end of 2014 

or the beginning of 2015, which is near the end of the short term. With the increase of sewage 

in the south of city, more sewage has to be transmitted by interception pipes to the east 

sewage plant. At the same time, the sewage from the north of city and the old city zone is 

about to exceed the predicted sewage amount in the short term, so the east sewage plant will 

have to expand its operation on the day it is put into use, which will have a bad effect on the 

urban sewage treatment project. 

Therefore, sewage treatment capacity of the east sewage plant should be 20,000m3/d in 

the short term and 60,000m3/d in the long term. 

Please refer to Table 8.6-2 for the adjusted service areas of the current sewage plant. 

8.7 Analysis of its accordance with drainage system planning in 

Qingyang 

According to the planning, separate drainage system is adopted. Rainwater and sewage 

convergent pipes are transformed into separate pipes. Newly built drainage system uses 

separate pipes. Rainwater flows to nearby lakes or rivers; polluted industrial wastewater 

should be treated to meet the discharge standard before it is discharged to the drainage pipes. 

Based on the above, the proposed project fits into the planning. 

8.8 Analysis of its accordance with sewage system planning in 

Qingyang 

(1) Calculation of sewage amount 

The amount of urban sewage is estimated to be 80% of urban water consumption. Daily 

variation coefficient of water consumption is 1.4. The amount of urban sewage is 33,000m3/d 

in the short term and 106,000m3/d in the long term. 

(2) Sewage discharge 

Urban sewage flows through pipes from north to south to the sewage plant located in 

Guobao Village. From that sewage plant, sewage from constructive projects in the east and 

south of city is discharged into the newly built sewage plant in the south, and industrial 

sewage from Zhouzhuang Refining Plant is discharged to the sewage plant inside the 
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industrial park. Effluent up to the standard will be reused as urban greenbelt water; effluent 

that can not be reused will be discharged to eastern ditches. 

Because the terrain of eastern city is low, sewage has to be elevated before it is 

discharged to sewage pipe in Donghuan Road. 

(3) Urban sewage plants 

The current sewage plant (sewage treatment capacity is 25,000m3/d) can not meet the 

need of urban sewage treatment in the short term, so it needs to be transformed and expanded, 

and a matching urban sewage pipe system should be set up. In the long term, existing sewage 

plant needs to be expanded and new sewage plants need to be built so that sewage treatment 

capacity could reach 100,000m3/d and sewage plants occupy an area of 11.7 hectares. In the 

short term, industrial wastewater in the east and south of city as well as domestic sewage will 

flow into planned pipes and the combined sewage will be discharged into the sewage plant 

inside Zhouzhuang Industrial Park. In the long term, a new sewage plant will be established in 

the south of city and in the north of Pengyuan town repectively. Sewage will undergo 

secondary bio-treatment in these two plants. Effluent up to the standard will be reused to 

water farmlands or be discharged into Malian River as river ecological water use. In order to 

save water, industrial wastewater will be treated for reclaimed water use and the treated water 

will be reused as urban greenbelt water. If the treated water could be further treated, it will be 

reused in the south industrial area and the Clean Industrial Park as water supply. 

(4) Analysis of accordance 

The construction objective of the proposed project accords with the planning. The scale 

of the sewage plant project meets the middle-and-long-term requirements in the planning. 

That the effluent up to the standard will be discharged into Malian River as ecological water 

use also accords with the planning. 

8.9 Feasibility analysis of discharge standard of the east sewage plant 

The east sewage plant treats domestic sewage from the old city zone and industrial 

wastewater from the Clean Industrial Park in the north. Varying quality and quantity of 

industrial wastewater as well as complex featured pollutants do not help effluent to meet the 

discharge standard. In the short term, the industrial park in the north is just starting, and the 

amount of sewage is small, so it can be treated by the east sewage plant; but in the long term, 

in order to ensure influent quality in the east sewage plant so that effluent can reach the 

discharge standard, an independent sewage plant should be built to treat industrial wastewater, 

and treated wastewater should reach the discharge standard before it is discharged. 
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The industrial park in the north is a clean industrial park. Its main industries are food 

processing, pharmaceutical manufacturing, and auto sales. Some enterprises have set up 

branches here, such as Yurun Food Industry Group, and some original pharmaceutical factory 

and winery. This environmental assessment requires each company to be equipped with 

sewage treatment facilities, and their sewage could not be discharged into urban sewage pipes 

until they pass the environmental protection check. At present, Yurun Food Industry Group 

has invested in a project to slaughter and process two million pigs annually, and it is not 

constructing a plant which is capable of treating 4000m3 food industry wastewater per day. 

The designed effluent quality reaches class-I of the Wastewater Treatment Standard for 

Slaughtering Industry and Meat Processing industry, and can be discharged into urban 

drainage pipes. 

8.10 Feasibility analysis of disposing dry sludge in the second landfill 

site in Xifeng 

Qingyang Urban House Refuse Landfill is located in Sanli Ditch with an area of 41.2 

Mu and a capacity of 120,000m3. Garbage is buried under loess. This landfill has been used 

for many years and has almost reached its capacity, so it is now about to be closed. 

The second landfill site in Qingyang is still under construction and is expected to be put 

into use in 2012. it has a design period of 10 years. It will collect, transfer and sanitarily bury 

urban house refuse from Xifeng. This is the design site for disposing dry sludge from this 

project. 

The second landfill is located in the northeast of Qingyang, about 8km from city center. 

It is 19km away from the sludge drying plant, which is inside the east sewage plant of the 

proposed project. It occupies an area of 74 Mu and the design period is 10 years. It has a 

capacity of 2 million m3 and the effective capacity is 1.65 million m3. It will be equipped with 

leachate treatment technique and supporting facilities. The designed average burying amount 

is 373 ton/d, and the designed maximum burying amount is 393 ton/d. 

The proposed sewage treatment center, after construction, will treat sludge from 

Qingyang Sewage Plant and the proposed sewage plant in the east of Qingyang. Existing 

sewage plant and the sewage plant in the east of Qingyang mainly treat domestic sewage. The 

small amount of industrial wastewater will be treated by the Clean Industrial Park in the north 

before it is discharged into sewage pipes. Therefore, sludge from these sewages plants does 

not contain harmful substances and could be dried in the sludge treatment center. The dry 

sludge belongs to non-toxic solid waste and could be buried in the second landfill site in 
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Xifeng. Meanwhile, the proposed sludge treatment center can dry 14�16 ton sludge daily, 

while the effective capacity of the second landfill site in Xifeng is 1.65 million ton and its 

average burying amount is 373t/d. This landfill site has been examined and approved (refer to 

Appendix 13 for details). The landfill site will be put into use earlier than the sludge treatment 

center. Therefore, dry sludge from the sludge treatment center can be disposed in the second 

landfill site in Xifeng. 

A contract will be signed between the sludge treatment center and the landfill to ensure 

that dry sludge is successfully disposed in the landfill and the sludge treatment center could 

function smoothly. 

Based on the above, it is workable to dispose dry sludge from the sludge treatment 

center in the second landfill site in Xifeng. In the long term, dry sludge can be used as fuel for 

power plant, construction material or in agriculture. Diversified treatment will be used so that 

wastes can be changed into valuables and comprehensive utilization of resources is achieved. 

8.11 Feasibility analysis of the discharge scheme of the east sewage 

plant 

According to the Twelfth-Five Planning on Municipal Sewage Treatment and Recycle 

Facilities Construction, in the short term, Qingyang sewage plants must meet class-I-B level 

in the National Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant 

(GB18918—2002). In the long term, Qingyang sewage plants must meet class-I-A level and 

the National Standard for Irrigation Water Quality (GB5084-2005). The proposed project 

accords with the planning. 

At present, only part sewage could enter into the already-built south sewage plant 

through urban sewage pipes. The rest sewage is discharged directly from sewage pipes, which 

causes great environment pollution. After the proposed project is put into use, sewage could 

be treated in this sewage plant. In the short term, 7300,000m3 sewage will be treated annually, 

which means pollutants will be reduced annually: CODcr will be reduced by 2956.5 t/a, 

BOD5 1397.95 t/a, SS 2803.2 t/a, ammonia and nitrogen 211.7t/a. Therefore, this project is 

beneficial to the water environment in Qingyang. 

Table 8.5-2  Change in the discharge of pollutants before and after the project 

Pollutants unit Before the 
project 

After the 
project 

Reduction 
amount 

Reduction 
rate 

Sewage amount thousand 
m3/a 

7300 7300 0 0 

CODcr t/a 3285 328.5 2956.5 90 

Sewage  

BOD5 t/a 1533 135.05 1397.95 91.2 
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SS t/a 2920 116.8 2803.2 96  

Ammonia and 
nitrogen 

t/a 255.5 43.8 211.7 82.9 

After the construction of the proposed project, tail water from the east sewage plant will 

be discharged into nearby ditches, afterwards it will flow into Malian River as water 

supplement. So the sewage discharge scheme of the east sewage plant is the same as that of 

the already-built south sewage plant. Both sewage plants treat domestic sewage, so the 

influent quality is the same. According to the monitoring during this environmental 

assessment, the ground water near tail water discharge ports of the south sewage plant meets 

grade � of the National Ground Water Quality Standard (GB/T14848-93). This suggests that 

the ground water of the project region is in good quality and the discharge of tail water from 

the sewage plant has little impact on the ground water quality. 

 The sewage discharge scheme of the proposed project is that tail water up to the 

standard from the sewage plant will be transmitted by steel pipes and be discharge into the 

ditches to the north of the plant. It is considered in this environmental assessment that the 

proposed discharge port at the front end of the ditches will make it easy for ditch slopes to 

collapse and slide during heavy rainfall, because ditch slopes are steep. The ditches where the 

discharge port is located are still in the developing stage. With the discharge of tail water 

from the sewage plant, loose soil of the ditches will be washed away which results in severe 

soil and water loss. Please refer to Table 8.10-1 for details. Therefore, in order to reduce the 

erosion of ditches resulted from tail water discharge, it is recommended that tail water should 

be transmitted to the main ditch. The main ditch has been basically mature. It has a wide 

bottom and a small slope on both sides. The growth of lush vegetation in the ditch helps to 

stabilize topsoil. A drainage channel has been formed due to perennial summer rainfall. Tail 

water from the sewage plant could flow to Malian River along this drainage channel. This 

discharge scheme minimizes soil erosion and avoids the collapse of slopes which may block 

open-air pipes and cause drainage problem. 

In addition, Xifeng lacks water resources and the water quality of Malian River is below 

standard. In the short term, tail water from the sewage plant could be reused as urban 

greenbelt water or farmland irrigation water, in order to reduce the impact of the sewage plant 

on Malian River. In the long term, in accordance with the long-term development planning of 

Xifeng, it is recommended that reclaimed water treatment facilities be added gradually, and 

more sewage be treated and reused, so as to reduce water pollution and save water. 
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9. Environmental risk assessment 

    The environmental risk assessment of this project is based on Technical Guidelines for 

Environmental Risks Assessment of Construction Projects (HJ/T169-2004). 

9.1 Environmental risk assessment of road construction 

9.1.1 Analysis of risk sources 

Road and bridge construction of this project involves: extension of the north of 

Donghuan Road, extension of the south of Xihuan Road, reconstruction of East Anding Road, 

reconstruction of West Anding Road, reconstruction of North-South Street, reconstruction of 

Middle Xihuan Road, and construction of Huoxiang Ditch Bridge. They are all municipal 

works. There is no dangerous goods manufacturer along the roads. After the project, the 

transportation of harmful substances or inflammables and explosives can not be avoided. 

Therefore, the main risk comes from the transportation of these chemicals. Because of traffic 

accidents and violations of relevant regulations, chemicals carried in vehicles may suddenly 

leak, explode or burn on the road or bridge, and it is likely to cause certain pollution. In order 

to ensure transportation safety and protect environment especially the water environment, 

effective measures should be taken. 

9.1.2 Accident risk probability estimation 

Based on the survey conducted along some important road sections of the proposed 

project, as well as the prediction of traffic volume, accident risk probability is estimated. 

Accident risk probability in the transportation of chemicals is estimated as: 

P�Q1·Q2·Q3·Q4·Q5·Q6·Q7 

P——accident risk probability (times/year) 

Q1——current traffic accident probability in this area (times/year) 

Q2——proportion of dangerous goods transportation (%) 

Q3——proportion of trucks to total traffic volume (%) 

Q4——proportion of important road sections to road mileage (%) 

Q5——proportion of predicted traffic volume to existing traffic volume (%) 

Q6——reduction rate of traffic accidents on high-level roads (%) 

Q7——proportion of major accidents such as roll-over collisions to all traffic accidents 

(%) 
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Based on relevant information and traffic accident probability in similar areas, traffic 

accident probability in the area along the proposed project (Q1) is 10 times/year; the 

proportion of dangerous goods transportation (Q2) is 0.65%; the proportion of trucks to total 

traffic volume (Q3) is 33.12%; the proportion of important road sections to road mileage in 

the proposed project (Q4) and the proportion of predicted traffic volume to existing traffic 

volume (Q5) are determined by the project design information; other conditions being same, 

high-level roads could reduce the rate of traffic accidents, so the reduction rate (Q6) is 50%; 

the proportion of major accidents such as roll-over collisions to all traffic accidents (Q7) is 

56.5%. 

9.1.3 Environmental risk analysis of the transportation of dangerous goods 

In this project, environmental factors to be protected from environmental risks are: the 

water environment, the atmospheric environment, and the ecological environment. 

(1) Risk analysis of the water Environment 

Water pollution in this project is likely to be caused by one of the following three 

situations: dangerous goods carried by vehicles on the river-side road suddenly leaks, 

explodes or burns, and the accident sewage flows to nearby river; in traffic accidents on the 

bridge, chemicals carried by vehicles leak, and leaking chemicals flow to the river under the 

bridge; in traffic accidents on the bridge, the vehicle along with the goods falls into the river. 

The direct consequences of traffic accidents of dangerous goods transportation are fire or 

explosion, which will damage the bridge and cause temporary traffic block. But this situation 

is an exception and does not last long. The most serious harm is that vehicles carrying 

dangerous goods roll over on the bridge and fall into the river, and the leaking of dangerous 

liquid such as petrol and chemicals pollutes water. 

If dangerous goods leak into water, farmlands will be polluted and agriculture at large 

will be affected. As a result, the income of farmers will decrease. Fishes and the aquatic life 

will also be directly or indirectly affected. It is obvious that leaking dangerous goods in traffic 

accidents are a big security threat to the nearby water environment and people. 

(2) Risk analysis of the atmospheric environment 

The atmospheric environment risks are likely to result from the transportation of toxic 

and volatile substances under ambient temperature and pressure. Most of the substances are 

liquefied gases, such as liquefied petroleum gas, chloroethylene, butadiene, propylene, 

chlorine, etc. The potential danger of these substances is that they will spread in the air. 

Appropriate weather conditions, such as temperature, pressure, wind direction, wind speed, 
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etc, will intensify the negative effects of the accident. Major accidents will greatly threaten 

the lives of nearby people. 

(3) Risk analysis of the ecological environment 

    Aquatic life, wildlife in the riverine marshes and farmland vegetation and so on should be 

protected from ecological environment risks. The leaking of dangerous substances will also 

affect ground water. Therefore, during the construction and operation of this project, effective 

measures should be taken to reduce potential risks to the ground water environment, such as 

to establish a rainwater collecting and draining system on the road and on the bridge. 

9.1.4 Preventive Measures to reduce environmental risks 

Since the risks of transporting dangerous substances result from traffic accidents, 

effective measures should be taken to prevent accidents or to reduce the damage of accidents. 

1) Unlicensed, unmarked vehicles, vehicles carrying leaking dangerous chemicals, 

vehicles carrying dangerous chemicals in bulk, and vehicles overloaded with dangerous 

chemicals should be strictly forbidden; 

2) The transportation of dangerous substances must be approved and supervised by the 

public security organs; 

3) The transportation unit must get qualifications for transporting dangerous substances. 

The driver and the escort should be qualified and responsible. The driver should be educated 

about the importance of safe driving. The vehicle or container used for transporting dangerous 

substances should also meet the relevant national standard; 

4) Hypertoxic chemicals should be transported according to relevant regulations in the 

Hypertoxic Chemicals Road Transport Permission; 

5) In the adverse weather, such as fog and high wind, vehicles transporting dangerous 

goods should be banned from road; 

6) Obvious signs should be set near Huoxiang Ditch Bridge to draw attention of the 

driver in the transport of dangerous goods. Speed limit signs and deceleration strips should be 

set as well to reduce accident rate. 

7) Anti-collision barriers should be set near Huoxiang Ditch Bridge to prevent vehicles 

from running out of road uncontrollably. 

8) After the accident, the driver and the escort should report the accident promptly and 

explain all important issues; 
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9) The traffic control department, highway management department should report to the 

municipal government promptly after receiving a report and activate emergency plan to deal 

with the accident; 

10) The drive in the transport of dangerous goods should be trained regularly to 

minimize accident risks. 

9.1.5 Emergency plan to deal with accidents causing environmental risks 

In recent years, with the increase of dangerous goods transportation, the accident risk 

probability is rising. In order to reduce damages resulting from accidents, emergency plan for 

the transportation of dangerous goods have been established. 

(1) Guidelines and principles of the emergency plan 

The guidelines of the emergency plan is that the emergency plan should be people-

oriented and embody the policy “safety first prevention first”. Once an accident which 

endangers the environment occurs, rescue work should be done as soon as possible and as 

efficiently as possible, so that the harm of the accident is minimized. 

The principles of the emergency plan is that rapid response should be combined with 

unified command; each unit should take on their respective responsibility; self-help should be 

combined with social assistance. 

(2) The establishment of rescue teams and their responsibilities. 

It is recommended that traffic accident rescue command headquarter be established by 

the local government. The following rescue teams should be established according to the 

actual situation. 

1) Risk source control team: it does emergency work on the spot, takes control of the risk 

source, and arranges for protective equipment and special tools according to the characteristic 

of dangerous goods. 

2) Injured rescue team: it sets up temporary medical aid points in nearby safe regions, 

gives emergency treatment to the injured, and escort the seriously injured to the hospital for 

further treatment 

3) Fire brigade: it puts out fire on the spot, searches for the injured, cools the vehicle 

container, salvages the injured and cleanses the polluted area after the accident. 

4) Evacuation team: it provides safety guidance to the surrounding people, evacuate 

people and materials.  

5) Security alert team: it gives security warnings, prohibit the entry of irrelevant people 

and vehicles into the endangered region, carries on security patrol during evacuation. 
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6) Material supply team: it provides emergency supplies and arranges vehicles to 

transport emergency supplies. 

7) Environment monitoring team: it monitors the atmosphere, the water and the soil to 

identify the dangerous substances, their concentration and the range of the polluted region. It 

estimates the accident impact on the environment. It establishes and implements the 

environmental restoration plan. 

8) Expert advisory team: it puts forward the emergency rescue plan and safety measures, 

and provides technical advice to the rescue work. 

9.2 Sewage plant and its matching sewage pipe system 

9.2.1 Analysis of risk sources 

(1) Identify risk sources 

To further eliminate bacteria and pathogens in the sewage and prevent water-borne 

infections, secondary sedimentation tank effluent should go through strict chlorination 

disinfection before it is discharged into water. Chlorine as a disinfectant is clearly a toxic 

substance. 

1) The characteristics of chlorine 

The chlorine is yellow-green gas with a pungent suffocating odor. Its relative density 

under standard conditions is 1.47 (water = 1), or 2.48 (Air = 1). Its melting point is -100.93 �, 

and its boiling point is -34.05 �. Dry chlorine has weak activity, but chlorine has strong 

activity after contact with water or damp. Chlorine and water generate HclO. 

Chlorine does not burn, but can support combustion. Most combustibles can burn in 

chlorine. General flammable gases or vapors can form explosive mixtures with chlorine. 

Chlorine has violent reaction with many chemicals, such as ammonia, hydrocarbons, fuel gas, 

ether and metal powders. They generate explosion or explosive substances. Chlorine causes 

corrosion on almost all metals and nonmetals. 

2) The toxicological index and the dangers of chlorine 

Toxicological data indicates that: the acute toxicity LC50 of chlorine (white rat inhaling 

chlorine for 1 hour) is 850mg/m3; chlorine has subacute and chronic toxicity; rabbit inhales 2-

5mg/m3 chlorine for 5 hours daily, and after 1 to 9 months, it shows weight loss, upper 

respiratory tract inflammation, pneumonia, pleurisy, and emphysema. White rat inhales 41-

97mg/m3 chlorine for 1 to 2 hours daily, and after 3 to 4 weeks, chlorine causes serious but 

non-fatal emphysema and trachea disease. Mutagenicity: cytogenetic analysis shows that 

chlorine causes 20ppm mutagenicity in human lymphocyte; sperm morphology analysis 
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shows that chlorine results in mutagenicity if white mouse takes 20mg/kg chlorine orally (for 

5 consecutive days). 

Data shows that when human beings inhale chlorine, chlorine has an irritant effect on 

their eyes and respiratory tract mucosa.  

Symptoms of acute intoxication: for mild acute poisoning, patients show symptoms of 

tears, cough, small amount of sputum, chest distress, tracheitis and bronchitis; for moderate 

intoxication, patients show symptoms of breathing difficulty and mild cyanosis in addition to 

adding to the above symptoms; for severe acute intoxication, patients show symptoms of 

pulmonary edema, coma and shock, and there may be pneumothorax, mediastinal emphysema 

and other complications. Inhalation of high concentration of chlorine can cause vagal 

reflexive cardiac arrest or laryngeal spasm which results in "electric-shock-like" death. In skin 

contact with liquid chlorine or high concentration of chlorine, the exposed skins may have 

acute dermatitis or burns. Acute toxicity of chlorine on the human body is shown in Table 

9.2-1. 

Chronic effects: long-term exposure to low concentration of chlorine is likely to cause 

chronic bronchitis and bronchial asthma. It can also cause occupational acne and Dental 

erosion. 

Table 9.2-1 Acute toxicity of chlorine on the human body 

Concentration (mg/Nm3) Harm 

0.06-1.5 Non  

1.5 Slightly odorous 

3-9 Obviously odorous 

18 Throat irritation 

90 Severe coughs 

120-180 
30-60 minutes contact can cause severe 

damages 

300 lethal 

3000 
A few deep breaths can take lives 

immediately 

Hygienic Standard for Design of Industrial Enterprises (TJ36-79) regulates that the 

highest concentration chlorine for chlorine production workshop is 1.0mg/Nm3, and the 

highest concentration of chorine for residential areas is 0.1mg/Nm3. 

(2) Analysis of the main risk sources 

The east sewage plant uses liquid chlorine for disinfection. The maximum amount of 

chlorine is 10mg / L. A compound loop is used in chlorination. The monthly storage of the 

chlorine storehouse is around 50 chlorine cylinders, each weighing 500kg. Chlorine cylinders 

are made of manganese steel. The proposed project is to install three 10kg/h vacuum 
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chlorinators, two for actual use and one as spare. One set of 10kg/h leaking chlorine 

absorption equipment is to be installed. In the chlorination process, chlorine leakage will 

mainly result from the damage of chlorine cylinder taps, or disrepair due to management 

oversight and lack of inspection. 

(3) Risk analysis of chlorine leakage 

1) Estimation of Leakage amount 

Technical Skills and Methods for Environmental Risks Assessment introduces a formula 

for counting the amount of leaking liquid: 

gh
P
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1
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It is estimated that if 20% of the chlorine cylinder tap is broken, the leaking rate is 

19.96kg/s. 

2) Prediction formula 

If one part of the chlorine cylinder is leaking, the calculation formula recommended in 

Technical Guidelines for Environmental Risks Assessment of Construction Projects 

(HJ/T169-2004) should be adopted. 

(4)Analysis of the Chlorine leakage 

Under any meteorological condition, if the chlorine cylinder leaks, the ground 

concentration of chlorine will change with downwind distance, which is shown in Table 9.2-

2. It shows that under any meteorological condition, once the chlorine cylinder leaks, the 

ground concentration of chlorine will severely exceed the standard. Hygienic Standard for 

Design of Industrial Enterprises (TJ36-79) regulates that the maximum amount of chlorine in 

the air of residential area is 0.1 mg/m3, according to which the exceeding range even reaches 

over 2 kms. 

Table 9.2-2 ground concentration of chlorine changing with downwind distance Unit 

mg/m3 

Downwind distance�m� 
Wind Speed 
m/s 

Stability 

50 100 200 300 400 500 600 700 800 900 1000 

B 899.4 235.8 141.8 66.3 38.0 24.4 17.2     

D 784.0 913.2 587.9 340.6 212.6 143.2 102.3     
Static 
Wind 

E 361.5 579.5 598.5 444.7 315.0 227.2 169.1     

B 184.8 1718.9 2281.8 1618.3 1121.2 806.5 603.9 467.7 372.7 303.8 252.5 

D 21.4 660.1 2290.7 2311.2 1900.2 1507.7 1201.7 971.9 798.8 667.0 564.7 1.5 

E 1.1 78.6 938.8 1776.3 2071.9 2059.4 1914.9 1731.2 1548.0 1417.9 1231.6 

(5) Risk Countermeasures 
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1�First-aid Measures 

When one’s skin is exposed to chlorine and gets burnt, one should take off the polluted 

clothes, wash the skin with enough clean running water, and then go to consult a doctor. 

When one’s eyes are exposed to chlorine, one should lift up the eyelids, wash them with 

running clean water or normal saline, and then go to consult a doctor. 

When one inhales chlorine, one should rush away from the scene to a place of fresh air. 

If one is in apnea and asystole, artificial respiration and cardiac compression should be 

operated immediately, and then go to consult a doctor. 

2) Leakage emergency measures 

Evacuate the people in the polluted area to the upwind and segregate them. It is 

suggested that emergency personnel should wear positive pressure self-contained breathing 

apparatus, and anti-toxic garments. Try to cut down the leakage source. Proper ventilation 

helps the chlorine scatter. Treat the leaking container well and make sure that it is used after 

being repaired and verified. 

3) Cautions for storage and transportation 

Liquid chlorine is a kind of non-combustible poisonous gas. In normal production, it 

should be stored in a cool workshop with good ventilation. The temperature of the workshop 

should be below 30�. Liquid chlorine should be kept away from fire, heat and avoid direct 

sunlight. Separate it from the combustible or metallic powder etc. It can’t be transferred 

together with other materials. Liquid chlorine cylinders should be loaded and unloaded with 

care to prevent the damages of the cylinder body and its components. Transport it along the 

fixed line and do not linger in the populous areas. 

4) Protective measures 

�Cylinders and transportation pipelines should use corrosion resistant materials, such as 

ABS plastics etc.. 

� Chlorine storehouse should be far off methane facilities. The electronic appliances 

within chlorinating room and chlorine storehouse should be explosion- proof. 

�Regularly examine the chlorine cylinder taps and the transportation pipelines to find 

leakage source in time and take immediate measures. 

�Strengthen the management of the main chlorine storehouse, mid chlorine storehouse 

and chlorinating room, enforce the ventilation by machinery, and keep rooms clean. Install 

multiple probe chlorine leakage alert system to ensure emergency measures can be taken once 

leakage occurs. 
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�Non-smoking, non-eating and non-drinking should be assured in the work place. Entry 

into the limited places of chlorine storehouse and the like or other work places of high 

concentration should be supervised.  

�Be equipped with protective garments, train professional rescue teams, and give 

universal education of protection and first-aid to the staff and the masses around. 

9.2.2 Analysis of risk sources 

(1)Risk source 

For the sewage plant construction project, the potential accident risk and its impact 

mainly include the following aspects: 

1) The sewer system 

    If the sewage pipe suddenly bursts, domestic sewage will overflow everywhere, which will 

have great impact on the ambient environment. 

2) Improper discharge 

    Improper discharge from any plant will change the influent quality, or cause toxic 

substances to enter into the sewer system, which affects the efficiency of sewage treatment by 

decreasing BAF microorganism activity. Thus the environment will be affected. Besides, 

some irresistible causes such as power failure and natural disasters, will also result in direct 

discharge of untreated sewage due to disfunction of facilities. This is the limiting case of 

improper discharges. 

(2)Accident probability 

1) Major accident probability 

For the international industry, a major accident is defined as an accident causing over $ 

25,000 economic losses, or causing serious casualties. The project is of low equipment 

accidents probability; at the same time, domestic sewage will seldom flow into surface water 

if effective environmental protection measures are taken. 

2) General accident probability 

The ordinary accident refers to that without significant economic losses and casualties. 

Improper handling of such accidents will definitely cause adverse impact on the environment. 

For the sewage plant construction project, accidents caused by the production equipment are 

most likely to result from damages of the equipment, pipes, and tanks. Accidents caused by 

the human factors are mostly likely to result from operate miss, illegal operation, or improper 

maintenance.  

(3)Countermeasures 
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 In order to reduce accident risks to the minimum, labor safety management needs 

strengthening, and comprehensive security precautions also need to be taken to minimize the 

accident probability. 

    1) The risk analysis and countermeasures of the sewer system accident 

    Accidental sewage discharge mainly results from the following reasons: 

� Pipe breaking; 

� Pump room stopping running; 

� Discharge pipe breaking. 

The first case usually results from the excavation of other projects or the fundamental 

hidden troubles of the pipes. If this happens, sewage will flow out of pipes, and its amount is 

related to the sewage amount transported and the speed of emergency maintenance, etc. 

Immediate emergency maintenance should be carried out to reduce the overflowing sewage 

amount and the impact on the surrounding environment.  

 Precautions against the second case should be taken in the planning. An emergency 

power supply should be reserved at the sewage pumping station (powered by double backflow 

circuit) in case there is a breakdown of the sewage pumping station caused by the power 

failure.  In addition, a reserve set should be available at the sewage pumping station in case of 

an overhaul and a water pump mechanical failure. Moreover, according to the planning, there 

is a discharge outlet at the pumping station in the south of the city as a temporary discharge of 

sewage during the breakdown of the pumping station. 

The third case is usually caused by damages in the discharge pipes resulted from some 

inartificial factors such as the floater impact or storms. If it happens, the outlet of the 

discharge pipe will be blocked, or the diffusion effect will be weaken, so that the water will 

be polluted in the vicinity of the outlet. Thus, the corresponding departments should 

strengthen the management of the web of sewage pipes. Once part of the sewage pipes is 

broken, immediate measures should be taken to repair it so as to reduce severe impacts on the 

environment from the effluent sewage.  

2) Environmental risks and countermeasures against the accident discharge of sewage 

According to the biological processing mechanism of the sewage and the analysis of the 

practice of the sewage treatment plant of the same kind at home, the reasons for the leaking of 

sewage untreated at the sewage treatment plant are as follows: 
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�The breakdown of the equipment, caused by the problem or improper maintenance of 

the sewage processing device, will lead to the decline of the sewage processing efficiency, or 

even direct discharge of sewage untreated.  

�Direct discharge of sewage untreated during the power failure at the sewage treatment 

plant 

Both cases will greatly affect the quality of the surface water in the Malian River. The 

forecast results show that the sewage discharged into the Malian River directly will impact on 

the down stream of the Malian River when there is an emergency or accident discharge of 

sewage at this sewage processing plant (strainaway rate reduced to 0%).   

�Establish the liability system of operation and management of the sewage processing 

plant; train the staff; create files of technical tests, and the unqualified ones should be off the 

post. 

�Strengthen the maintenance and management of the equipment. Moreover, a spare key 

equipment powered by double backflow circuit should be ensured.  

�During a breakdown and repair, signs should be hung in the waters near the discharge 

outlet to warn the relevant units of taking precautions. 

Severe accidents should be prevented to ensure the safety of life and properties of the 

masses and enterprises. Rescue operations should be carried systematically and swiftly during 

an accident to reduce harm and losses to a large degree. According to Technical Guidelines 

for Environmental Risks Assessment of Construction Projects (HJ/T169-2004), a chemical 

emergency rescue team leaded by the commander in chief headed by the director, and vice 

commander headed by the vice director should be founded at the sewage processing plant in 

the east zone of the city. An office, rescue crew, medical aid crew and logistics crew should 

be organized. “Emergency Rescue Plan” and its implement regulations should be made, 

which professional staff should be organized to study and rehearse to improve the actual 

combat ability to prevent accidents for the successful carryout of the rescue. 

In conclusion, there are certain risks of the environment from the sewage processing 

project, including the pollution of the surface water, the impact on the air and even human 

injury or death when it is severe. Possible risks and accidents should be predicted and 

necessary measurements should be taken during planning. Management enhancement, 

precautions and timely risk handling in daily life will reduce likely impacts on the 

environment and economic losses. 
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10. Public Participation 

10.1 The purpose and significance of public participation 

The public participation in the environmental impact assessments (EIA) is for the 

purpose of improving the quality of EIA, providing more information and suggestions so as to 

be more democratic and public in the EIA of the project, assuring the transparency and 

credibility of the assessment decisions by allowing the public directly or indirectly involved 

in the project to participate in the EIA and putting forward the public’s suggestions and 

opinions to make the assessment more improved and just. 

Public participation is a major part of EIA and an efficient method to perfect scientific 

decision-making. The public participation in the project is an important means to promote the 

mutual communication between the project construction unit, EIA unit and the public. By 

extensive public participation, the public directly or indirectly influenced by the project 

construction will fully understand its possible environmental impacts, the environmental 

protective measures adopted to alleviate the negative influence and the economic and social 

benefits from it. At the same time, all kinds of opinions and suggestions will be sent back to 

offer positive proposals for the project construction, find ways to solve problems, minimize 

the environmental impacts, avoid pollution disputes in the process of project construction and 

operation, and better coordinate the development and environmental protection. The main 

purposes of public participation are as follows: 

 (1) Comprehensively analyze public opinions and implement them in the environmental 

protection measures, meanwhile they will be taken as guide to action in the future project 

construction.  

 (2) Mutually communicate between the public and project construction unit, i.e. the 

general information of the project, pollution, pollution control measures, prediction of EIA 

etc. will be explained to the public in detail, and the public’s opinions and suggestions will be 

reflected back to the project construction unit to make changes in its project. Thus, public 

participation can serve as a connection for the mutual understanding between the public and 

the project construction unit. 

 (3) Collect the public’s views towards the project based on which the public’s vital 

interests will be protected and among which feasible suggestions will be fully adopted in the 

EIA process to reduce public worries and negative impacts on public interests and make 

necessary compensations.   
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 (4) In the assessment after the EIA, the public supervision and participation are main 

components of environmental management mechanism, because they are good for the 

protection of ecological environment, for the enhancement of environmental benefits and 

economic benefits and the implementation of sustainable development strategy.    

10.2 Principles of public participation 

The public participation in the EIA bears the principles of “openness, equality, 

extensiveness and convenience”. Time issue and human, material as well as financial 

resources are taken into full consideration. Following certain procedures, the public 

participation in the EIA is carried out in certain means.  

10.3 The ways and contents of public participation 

10.3.1 The ways of public participation 

To completely and precisely reflect the public’s opinions and suggestions, two public 

investigations have been undertaken in the EIA process.  

The first investigation: in the initial stage of the project, the general information of the 

project and its possible impacts upon the environment during its construction and operation 

were introduced to the people concerned, by the means of newspaper announcements, posted 

notices, visits and questionnaires. Thus, the public were clear about the possible impacts of 

the project construction upon the environment and their lives, and their feedbacks were given 

to the project construction unit and scientific research and design unit to serve as key 

reference for the EIA and the following project design. 

The second investigation: after the initial conclusion was drawn in the report, the public 

were made clear about the environmental impacts brought about by the project construction, 

how the impacts were brought about and the corresponding measures etc. by announcements 

in the Net, posted notices and panel discussions with the people concerned. In this way, the 

public had a full knowledge of the positive and negative impacts of the project construction 

on their lives and their responses were immediately collected to serve as an important basis 

for the EIA report and corresponding measures were also put forward. 

The public participation in the EIA scene is shown in figure 10.3-1. The relative 

information such as the questionnaires distributed, posted notices, announcements in the 

newspapers and Net as well as panel discussions is specified in Appendix 1 to Appendix 6. 
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10.3.2 Investigation subjects 

 (1) The relevant departments of the county and the city where the project is proposed. 

Their views were listened to and relative materials about all functional departments were 

collected. 

(2) The common people in the project-related area and the conservationists who are 

familiar with the local conditions. Their opinions upon the project construction were 

collected. 

(3) The relevant relocated households’ opinions were mainly listened to and their 

attitudes towards the project construction as well as their views and suggestions upon the 

relevant state compensation policies were also collected. 

10.3.3 Investigation contents 

 (1) The investigation subjects’ attitudes towards the proposed project construction. 

(2) The investigation subjects’ precise requirements and suggestions for the proposed 

project settings, such as demolition, resettlement, compensation, land requisition and 

environment protection etc.  

(3) The investigation subjects’ opinions on the impacts of the proposed project 

construction upon the local social and economic development, people’s income and 

employment etc. 

10.4 The procedures of public participation 

The public participation was mainly carried out in the following way: the project group 

dispatched staff to visit local residents, distribute public opinion questionnaires on the spot, 

post notices and make public announcements in the local portal websites and publicly-

distributed newspapers of city level in the project-related environmental sensitive areas, in 

collaboration with local environment monitoring department, environmental protection 

organization and local village and town government etc. During the field investigation, 

administrative departments would communicate with the people related to the project and 

those people’s opinions were collected and sorted out through telephones and emails. During 

the public notification period, the assessment unit and project construction unit arranged staff 

to work on duty in order to record the public’s opinions. 

After the investigation, the results were statistically classified which reflected the 

attitudes of relevant departments and common people in the project area towards the project. 

The popularly concerned problems were summarized, communicated with the project 
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construction unit and reflected in the EIA report, after which corresponding countermeasures 

were put forward to serve as reference for the design unit and construction unit. The 

procedures of public participation are shown in Figure 10.4-1.   

  

 

 

 

Figure 10.4-1. the procedures of public participation in the investigation  
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10.5 The analysis of the public participation investigation results  

10.5.1 The first public participation——the analysis of the newspaper 

announcements, posted notices and questionnaires  

10.5.1.1 Statistics of the investigation subjects’ general information  

The public participation questionnaire was carried out in June, 2011, in which the 

opinions and suggestions on the proposed road reconstruction were investigated with full 

consideration of such differences as age, occupations and education, in addition, female rights 

were fully considered with a reasonable gender ratio. 150 questionnaires were distributed and 

all were effectively taken back with a 100% recovery rate and pass rate. 20 questionnaires 

were distributed to enterprises and institutions, with whose active cooperation the results are 

reasonable and credible. The components of the investigation subjects in the investigation are 

shown in Table 10.5-1. 

 

Table 10.5-1 the components of the investigation subjects in the public participation 

questionnaire for the World Bank project by Qingyang City   

Serial number Item Number Percentage�%� 

male 87 58.0 
1 gender 

female 63 42.0 

han 134 89.3 
2 nationality 

hui 16 10.7 

college education and above  28 18.7 

special secondary 
vocational education and above 

57 38.0 

senior middle school graduates 44 29.3 

3 education 

junior middle school graduates 21 14.0 

cadres and intellectuals 43 28.7 

workers 22 14.7 

farmers 55 36.7 
4 occupation 

individual workers 30 20.0 

18-30  49 32.7 

30-50  73 48.7 5 age 

above 50 28 18.7 

10.5.1.2 Statistics and analysis of investigation results 

(1) Analysis of public participation investigation 

The analysis of the investigation results are as follows: 

1) Many people investigated are still not very clear about the project. After a detailed 

introduction, 89.4% of the investigated believed that the construction of the project would 

benefit the economic development in areas concerned, only a few showed unclearness; 94.7% 

of the investigated agreed on track alignments of sewage pipe network and road alignment 

and 91.3% of the investigated agreed on the location of the sewage treatment plant; all 



  

Environmental Impact Statements on the Infrastructure Construction of Qingyang in Gansu Province Supported by World Bank Loan  

233 
                                                                                       

investigated thought that the construction of the project were in favor of the local 

infrastructure improvement. 

2) 94.7% of the investigated expressed satisfaction with the current environment 

situation. When asked about their opinions on demolition and land requisition, 89.4% of the 

investigated believed that financial compensation should be offered and a few would like to 

be resettled in its original place. No one objected demolition and land requisition. 

3) Investigations about environmental impacts during the project construction: 70.7% of 

the investigated thought that the sewage pipe network construction would bring about 

ecological damage, 74.7% thought that noise pollution would be done, 8.7% thought that soil 

erosion were inevitable and 48.0% believed that there would be other impacts as well, such as 

impacts on transportation and outings. The investigated people’s opinions on the project of 

the wastewater treatment plant: 44.0% believed that the construction of the project would 

cause air pollution, 38.0 % thought that it would bring about noise pollution, 57.3% claimed 

solid waste pollution, and 28.7% believed in other impacts, such as construction waste water 

and damage to the vegetation surrounding the plant etc. Opinions on road construction: 82.7% 

thought ecological damage will be done, 57.3% believed that noise pollution would be 

inevitable, 35.3% claimed soil erosion 10% believed in other impacts. 

4) Investigations about environmental impacts during the project operation: 78.7% of the 

investigated thought that after the construction of the sewage pipe network, odor pollution 

was inevitable, 51.3% thought that noise pollution would be done, and 15.3% believed that 

there would be other impacts as well. 96.7% believed that the construction of the wastewater 

treatment plant would cause odor pollution, 69.3% thought that it would bring about water 

pollution, 55.3% claimed solid waste pollution, and7.3% believed in other impacts. 89.3% 

believed that the construction of the roads would cause noise pollution, 42.7% claimed air 

pollution and 22% believed in other impacts. 

5) In the investigation of the opinions on the project, all investigated supported the 

project construction and there was no opponent.  

Statistics of the public participation in the proposed project are shown in Table 10.5-2. 
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Table 10.5-2 Summary of investigation on public participation in the proposed project  

Serial 
numbe

r 
Investigation content Option 

Numbe
r 

Percentage(
%) 

clear 102 68 
1 

Are you clear about the application for a World Bank loan project 
from Qingyang City, Gansu Province?  not clear 48 32 

satisfied 142 94.7 

not satisfied 0 0.0 2 
Are you satisfied with the current environment quality in the project 
construction area? 

not sure 8 5.3 

beneficial 150 100.0 

not beneficial 0 0 3 
Do you think that the construction of the project will be beneficial for 
the improvement of the local infrastructure? 

not sure 0 0 

promotion 134 89.4 

prevention 0 0 4 
What role do you think the construction of the project will play in the 

local economy? 
not sure 16 10.6 

opposition 0 0 

financial 
compensation 

123 82.0 
5 

What is your opinion if demolition and land requisition were 
concerned? 

other 
compensation 

27 18.0 

ecological damage 106 70.7 

noise pollution 112 74.7 

soil erosion 13 8.7 

sewage pipe 
network project 

others 72 48.0 

air pollution 66 44.0 

noise pollution 57 38.0 

solid waste 
pollution 

86 57.3 

wastewater 
treatment plant 
project 

others 43 28.7 

ecological damage 124 82.7 

noise pollution 86 57.3 

soil erosion 53 35.3 

6 
What are the impacts of the project upon the 
environment in your opinion? 

road 
construction 
project 

others 15 10.0 

odor pollution 118 78.7 

noise pollution 77 51.3 
sewage pipe 
network project 

others 23 15.3 

odor pollution 145 96.7 

water pollution 104 69.3 

solid waste 
pollution 

83 55.3 

 
wastewater 
treatment plant 
project 

others 11 7.3 

noise pollution 134 89.3 

air pollution 64 42.7 

7 
What are the impacts of the project upon the 
environment during its operation in your opinion? 

 
road 
construction 
project 

others 33 22.0 

reasonable 142 94.7 

not reasonable 0 0.0 8 
Do you think the track alignment of the sewage pipe network and 
road alignment reasonable? 
 not sure 8 5.3 

reasonable 137 91.3 

not reasonable 0 0 9 
Do you think the chosen location for the wastewater treatment plant 
reasonable?   

not sure 13 8.7 

for 150 100.0 

against 0 0.0 10 
Taken all the issues above into consideration, what is your attitude 
towards the construction of the project? 

indifferent 0 0.0 

 

 (2) Analysis of the investigation of enterprises, institutions and social organizations 

In order to thoroughly understand everyone’s opinion on the proposed project and 

protect the interests of the habitants in the project-concerned area, with the support and 
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cooperation from the local government and relative departments, the assessment group visited 

more than 30 enterprises and institutions in the City of Qingyang, such as Environmental 

Protection Bureau, Bureau of Agriculture, Water Conservancy Bureau, Bureau of Land and 

Resources, Meteorological Bureau, factories in the proposed project areas etc., held panel 

discussions and distributed questionnaires. All representatives from these enterprises and 

institutions earnestly listened to the general introduction of the project and its impacts upon 

the local economic development and environment, aired their opinions and filled out the 

questionnaires. The panel discussions showed that all the enterprises and institutions agreed 

on the project construction and thought it would enhance the local people’s living standard 

and promote the local economic development and public utilities, especially in the areas of 

energy resources, culture and education. Meanwhile they put forward some suggestions and 

concerns about environmental problems brought by the project construction and hoped that 

the adverse impacts could be minimized with environmental protection measures as well as 

soil and water conservation measures.     

The following is the summary of the opinions from the local enterprises, institutions and 

social organizations: 

1) Complete the project construction with high a standard and high quality. Ensure the 

overall quality of the project and prolong its service life. 

2�Protect the ecological environment and try to reduce the environmental pollution with 

all efforts. 

3) Precautions and improvements should be undertaken in order to minimize and prevent 

the soil erosion. The project should be constructed in accordance with “Three Simultaneous 

Regulations”, besides water and soil conservation plan as well as EIA should also be made to 

prevent damages from soil erosion.  

4) Strengthen afforesting; beautify the surrounding environment and pay attention to 

ecological restoration and reconstruction. 

5) Try to facilitate people’s life and build pedestrian passage; during the project 

construction, every means should betaken to reduce noise pollution. 

6) The design of the project should be compatible with other landscape planning of 

Qingyang City. 
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10.5.2 The second public participation —— the analysis of announcements 

in the websites, posted notices and panel discussions 

On 19 August, 2011, a second announcement about the EIA of World Bank Loan 

Infrastructure Project of Qingyan City was made in the portal website of Xifeng District in 

Qingyan City to collect public opinions. A second public opinion investigation was made in 

the form of panel discussions respectively on 20 August, 2011 in the Catholic Church, on 31 

August, 2011 in Longdong Hotel and on 26 October, 2011 in Dongzhi Village Committee. 

For posted notices, see Appendix 7 and announcements in the website, Appendix 6. Up to 

now, no objective opinion was shown to the announcement in the website. The following is 

the results of panel discussions: 

10.5.2.1 The first panel discussion (the Catholic Church) 

Time: 20 August, 2011 

Place: the Catholic Church 

Attendees: members from World Bank Office ( Yue Huaixin, Wang Zhe, Zhang 

Xiaoqian and so on), the head of Lanzhou University Research Center for Environment 

Quality Impact Assessment, the head of Hohai University Immigration Center, the priest of 

the Catholic Church and 8 catholic church believers.  

The summary of the panel discussion’s main contents 

 (1) The current church was in poor condition, demolition was anticipated to improve 

religion performance.   

 (2) The chosen location was a little isolated but with negligible influence. 

 (3) All the church members were clear about the demolition of the church and were 

quiet satisfied with the demolition policy. 

 (4) All the church members were content with the new location surroundings but were 

worried about the inconvenience of the transportation. 

�5�The Catholic Church and the local government worked ward to reach the current 

demolition policy and the church had already a detailed demolition plan. According to the 

plan, an annex building to the church would be first built in the new location and after its 

completion the demolition would be done, during which all the church activities could be 

carried out in the newly-built annex building. After the completion of the new church, all 

could be moved there. 

 (6) Appropriately expand allocated construction land area.  
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 (7) Complete the procedures such as land requisition, land leveling and construction 

plan approval etc. as soon as possible.  

�8�Consider strengthening the ability of self-support. 

All the religion believers and the priest highly approved of the demolition and they also 

presented written suggestions. For details, see Appendix 7. See Appendix 8 for the demolition 

meeting summary by Qingyang City government.    

10.5.2.2 The second panel discussion (Longdong Hotel)  

Time: On the afternoon of 31 August, 2011 

Place: The meeting room on the second floor of Longdong Hotel in Qingyang City 

Host: Li Shaohong 

Attendees: members from World Bank Office ( Li Shaohong, Cao Zhifeng, Wangzhe 

and so on), the head from the project implementation unit, the units involved in the project, 

village heads, representatives of the farmers etc. See Appendix 9 for the meeting summary 

and Appendix 10 for the name list of attendees.   

The summary of the panel discussion’s main contents: 

 (1) The south extension road construction project of the Xihuan Road would involve the 

land requisition and the demolition of part of Dongzhi Town, Dongzhi Village and Xitouba 

Village; therefore the villagers demand compensation and resettlement in accordance with 

relative policies so as to avoid disputes on land requisition and demolition. 

� (2) The villager representatives reflected that there were no planned resident’ 

settlement areas, so the farmers would have no place to live if the project construction began, 

and they hoped the project implementation unit would make proper arrangements for the 

households under demolition. The project office asked the project implementation unit and 

the Urban Planning Bureau of Qingyan City to determine the resettlement land as soon as 

possible and present feasible resettlement plan to ensure a quick demolition. 

 (3) Some villagers were worried about the negative impacts of road construction upon 

their lives. 

 (4) Some villagers asked questions about the location of the wastewater treatment plant 

and the environmental pollution after its completion, to which the leaders from the World 

Bank gave detailed answers. As to the location of the wastewater treatment plant, the 

implementation unit, the Urban Planning Bureau, the District Construction Committee and 

other relevant departments were asked to present detailed suggestions and these suggestions 

would be reported to the district government for meeting discussion. As to the environmental 
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pollution after the completion of the wastewater treatment plant, the consultant unit for the 

EIA was asked to give consultations. 

10.5.2.3 The third panel discussion (Dongzhi Village Committee Office) 

Time: 26 October, 2011 

Place: Dongzhi Village Committee Office 

Host: Li Shaohong 

Attendees: members from World Bank Office ( Yue Huaixin, Cao Zhifeng, Wangzhe 

and so on), the head from the project implementation unit, representatives from Hohai 

University Immigration Center and Lanzhou University Research Center for Environment 

Quality Impact Assessment, the village heads involved in the project,  representatives of the 

farmers etc. See Appendix 11 for the meeting summary and the name list of attendees.   

The summarization of the panel discussion’s main contents 

In the meeting, the representatives’ advice on the tomb relocation involved in the project 

construction was asked. Since all the village representatives have tombs to be relocated, they 

consulted the head from the project implementation unit and members from World Bank 

Office about some relevant problems. All the villagers greatly support the project construction 

and thought it a public welfare which would be good for the enhancement of people’s living 

standard. As for the tome relocation, they were mainly concerned about the financial 

compensation and new location. Their discussions showed their unclearness about the 

compensation policies and the choice of the relocation place. According to the introduction of 

the village heads, all the villages had planned lands for the centralized tomb relocation, thus 

the locality issue was solved. In addition, the representatives from Hohai University 

Immigration Center introduced the related policies and compensation fees concerning tomb 

relocation, which dissolved the villagers’ doubts.   

10.5.2.4 Summary of the investigation 

On the whole the public actively responded to and supported the panel discussions and 

put forward many valuable opinions and suggestions for the project construction. There are 

two popularly concerned problems. The first is the demolition and land requisition related to 

the project, so the project construction unit should increase advocacy of policies relevant to 

land requisition, demolition compensation and resettlement, actively and efficiently 

communicate and negotiate with the farmers about the above-mentioned issues so as to 

reasonably compensate them, properly resettle them and solve their problems. The second is 

the environmental pollution problems after the completion of wastewater treatment plant, 
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especially the odour pollution; therefore the project construction unit should take all pollution 

preventative measures and implement all the environment protective measures listed in the 

EIA report.  

10.6 The conclusion and advice of the public participation 

To completely and precisely reflect the public’s opinions and suggestions, two public 

investigations have been undertaken in the EIA process.  

The first investigation: in the initial stage of the project, the general information of the 

project and its possible impacts upon the environment during its construction and operation 

were introduced to the people concerned, by the means of newspaper announcements, posted 

notices, visits and questionnaires. Thus, the public were clear about the possible impacts of 

the project construction upon the environment and their lives, and their feedbacks were given 

to the project construction unit and scientific research and design unit to serve as key 

reference for the EIA and the following project design. 

The second investigation: after the initial conclusion was drawn in the report, the public 

were made clear about the environmental impacts brought about by the project construction, 

how the impacts were brought about and the corresponding measures etc. by announcements 

in the Net, posted notices and panel discussions with the people concerned. In this way, the 

public had a full knowledge of the positive and negative impacts of the project construction 

on their lives and their responses were immediately collected to serve as an important basis 

for the EIA report and corresponding measures were also put forward. 

The public participation procedures of the project construction and main conclusions are 

shown in figure 10.6-1. 

By public participation, all the habitants, enterprises and institutions in the proposed 

project area were clear about the project construction and support it with no objective voice. 

But many habitants were concerned about the problems of demolition and land requisition 

and hoped that the project construction unit would deal well with such problems as the land 

requisition, demolition compensation and resettlement to avoid disputes and the delay of the 

project. For instance, for the demolition of the Catholic Church in Xifeng District, the church 

supported the project, but at the same time they also put forward some suggestions: firstly, 

appropriately expand allocated construction land area; secondly, complete the procedures 

such as land requisition, land leveling and construction plan approval etc. as soon as possible. 

Therefore, the project construction unit should take these suggestions into full consideration 

and coordinate with relevant departments for the approval of land requisition; meanwhile, it 
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should also coordinate the construction time with the church administrative department so as 

not to disturb the church’s normal religious activities. For example, only after the annex 

building to the church was completed for temporary usage and the original church was 

removed can the demolition of the original one be done. Up to now, after the coordination 

between the Qingyang City Government, the Bureau for Religious Affaires of Qingyang City 

and other relevant departments, the demolition plan of the Catholic Church have already been 

approved and entered the preparatory stage. So the demolition of the church will be done 

before the project construction begins. 

 In addition, the public’s feedbacks showed that some people thought that negative 

impacts upon the environment would be brought about in the project construction, for 

example, the dust pollution during the road construction, the destruction of vegetation in the 

excavation of pipeline network and new roads construction, the odor pollution from the 

wastewater treatment plant etc. In order to prevent and alleviate the negative environmental 

impacts caused by the project, the project construction unit should seriously implement all the 

pollution prevention measures mentioned in the EIA report so as to minimize the negative 

impact during the project construction and operation and achieve the greatest social, economic 

and environmental benefits.   
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Table 10.6-1 Summary of the Public Participation Survey  

Consultation 
time 

Consultation 
material 

Participants, units Main observations Mitigation measures 

The noise affects people’s rest. See section 7.2.3 

Soil erosion See section 7.2.11 

Construction causes transportation and travel 
inconvenience. 

See section 7.2.1 and 7.2.2 

The smell of sewage from sewage plant 
influences people’s lives. 

See section 7.3.2.1 
2011.6. 

Newspaper 
publicity, 
public 
announcement, 
information 
investigation 
questionnaire 

People and units 
which could be 
affected by 
project 
construction; a 
total of 170 
questionnaires 
 
 

Worries about the impact of relocation on their 
own lives 

See the “Resettlement Plan of the World 
Bank Loan Qingyang Infrastructure 
Project” 

2011.8.20 

Draft of the 
Environmental 
Management 
Plan 

Church priest and 
8 members of the 
congregation  

Worries about inconvenient traffic caused by 
relocation 

The new church is located in the new city 
zone of Qingyang. With the 
implementation of the planning, public 
transport could be realized and the traffic 
inconvenience thus be solved. 

Compensation and resettlement are required to 
be in accordance with relevant policies, in order 
to avoid disputes of land expropriation and 
removal.  

The execution unit should establish 
supervisory institutions and strictly 
follow the "Resettlement Plan” to 
implement compensation and 
resettlement, and ensure that 
compensation is paid to the village and 
individuals. 

2011.8.31 

Draft of the 
Environmental 
Management 
Plan 

Responsible 
person of 
Dongzhi village 
and 
representatives of 
farmers  

At present there are not planned sites for 
settling the inhabitants. Farmers who are 
involved in the project have nowhere to live 
after the construction, so the project unit is 
expected to make appropriate arrangements for 
these people. 

The execution unit and the municipal 
planning bureau should determine the 
resettlement location and resettlement 
plan as soon as possible in order to 
accelerate removal. 
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   Worries about certain impact of road 
construction on their lives 

See section 7.2 

Not too clear about the compensation policy for 
grave removal 

The execution unit and heads of villages 
should publicize the compensation plan 
of this removal. 

not clear about of the grave relocation  
At present the land for relocation has 
been planned for each village. The heads 
should promptly inform the masses.  

2011.10.26 

Draft of the 
Environmental 
Management 
Plan 

15 villager 
representatives 
who are involved 
in the grave 
removal   

Requirements of concentrated resettlement 
Concentrated resettlement has been 
planned for each village 
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11. Clean production and total amount control 

11.1 Clean production 

11.1.1 Evaluation principle for clean production 

Clean production is a major step to achieve sustainable development strategy and a goal 

for an enterprise to accomplish. The clean production evaluation should fully reflect the 

notion of efficiency-increasing and energy-saving. With advanced production technology, 

resources and energy should be made full use of, and be recycled and reused as much as 

possible, in order to maximize raw materials into products. At the same time, Consumption 

and discharge should be reduced so as to improve the economic benefit of the enterprise and 

improve the environment. In this way, the enterprise could develop and the environment 

could be protected.       

11.1.2 Evaluation factors of clean production 

Based on the above principles, clean production indicators should cover original fuel, 

operation process and pollutants discharge. Especially in the operation process, consideration 

should be given to effective use of all sorts of resources as well as pollution prevention 

Therefore, the main evaluation factors are: indicators of the original fuel consumption, 

indicators of pollutants generation and indicators of advanced production process. 

11.1.3 Analysis of clean production 

(1) Analysis of the advancement of sewage treatment process 

Thanks to the strict separation of the anaerobic, the anoxic and the aerobic, the improved 

oxidation ditch technology is conducive to the growth and reproduction of different microbial 

flora. Moreover, it adopts the Carrousel type oxidation ditch, which has the characteristic of 

full-mixing and pushing-flow. Therefore, the effect of phosphorus removal and denitrification 

is very good.  

Domestic operating experiences show that the technology can help the effluent to meet 

class I-B level of the Discharge Standard for Urban Sewage Plant (GB18918-2002). 

(2) Analysis of the advancement of major equipment  

The turntable micro filter of the project is set to pre-filter the sewage for the subsequent 

V-filter, in order to reduce its backwash cycle. The fiber turntable wheel is installed in a 

specially designed concrete tank to remove various suspending impurities in sewage and to 

improve the effluent quality, so that the concentration of SS in the treated water achieves class 
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I-A level. The turntable filter has the characteristics of large flux, strong resistance to impact, 

high degree of automation, small loss of water, low operation cost, and small occupation of 

area. At present, it has been applied in many domestic sewage plants and has achieved good 

results.     

The sewage plant adopts advanced computer system, online intelligent automatic 

analyzer and industrial TV monitor system, which make it possible to test technical 

parameters, improve the level of automation management, reduce the maintenance personnel 

and cost, and increase technological and economic indicators. The computer control system of 

the sewage plant can be linked to the regional control center of urban sewage treatment, to 

timely deliver the operating conditions of the sewage plant and accept the command from the 

control center. It is an integral part of the urban sewage monitoring network.  

(3) The plant layout 

In the designing stage, the plant layout focuses on environmental protection and clean 

production. The plant layout makes reasonable use of the terrain topography, so that all 

production facilities and affiliated facilities are reasonably arranged according to the 

technological process. Meanwhile, the plant layout is in line with principles of  good function, 

rational organization of people and materials, economical investment and effective 

management. They are mainly reflected in the following: 

� The total layout uses techniques of garden planning and design. The layout plan takes 

advantage of the large green space to build a garden-like construction, in order to avoid 

adverse effect on the technology, and at the same time to create the best external conditions 

for the office building and reduce the impact of pollution on populous area. Through the 

above design techniques, the sewage treatment plant has a garden-like environment which 

brings social and environmental benefits, and economic benefits as well. The sewage plant 

becomes an integral part of the ecological environment, which helps it to adjust to the small 

climate. The sewage plant becomes an integrated project of production, living, research and 

training, so it truly is a model for environmental protection and an environmental education 

base. 

Considering factors like wind, sunshine, environment and short or long-term 

construction, this layout solves some problems, such as different functions, far and near 

division, noise and air pollution. 

�The plant layout requires distinct function and orderly arrangement to ensure smooth 

operation. 
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�Apart from road and buildings, the rest area of the plant is subject to green area. Some 

buildings will be covered with climbing plants, and shrubs and lawns are for ground greening. 

The green area is more than 30%. Green plants segregate the sewage plant from city roads. 

(4) Saving energy and reducing consumption 

1) Energy composition: the proposed sewage treatment plant in the east of Xifeng adopts 

crude grid and influent pumping room + fine grid and vortex desilting basin + improved 

oxidation ditch + disinfection pool, to carry on the biochemical treatment for the sewage. The 

energy consumed in the process is mainly water and electricity. 

2) Energy consumption calculation 

The energy consumption of the sewage plant includes: energy for elevating facilities, 

which include the elevating pump room, the backflow sludge pump and so on; energy to 

maintain oxygen requirements of facilities, such as vertical impeller aeration machine; energy 

for facilities which prevent medium from sinking, such as submersible mixer; energy for 

disinfection facilities, such as vacuum chlorinators, chlorine leak absorption device, 

evaporator; energy for the recycled water pump room, which includes low pressure water 

pump, high pressure water pump, and lifting equipment; energy for tail water pump room; 

energy for sludge disposing facilities, such as sludge concentration and dehydration machine;   

energy for Living and lighting, and the facilities include ventilation equipment, air 

conditioner, and so on. The energy consumption will increase by 6340,000 kilowatt-hours 

yearly after the construction of the sewage treatment plant. 

3) Energy-saving measures: With the scientific progress and social development, the 

demand for energy has been growing. The problem of how to use limited energy efficiently 

and reasonably and maximize energy saving confronts us. The sewage treatment plant in the 

east of Xifeng pays special attention to energy-saving in the design stage: 

� The energy saving technology: the sewage treatment plant adopts the newly improved 

oxidation ditch technology. This new technology installs the sludge reflux pump on the 

partition wall between the anaerobic area and the oxidation ditch. It not only saves 

construction costs, but also reduces the energy consumption of the reflux. The anaerobic area 

set in front of the oxidation ditch is to provide an efficient dephosphorization site for 

microorganism and to remove some organic matter in water. Aeration and pushing take place 

at the same time. Aerobic zone and anoxic zone appear alternately in operation. This can 

efficiently remove organic matter, ammonia, nitrogen and other nutrients in water. The use of 

microporous membrane aeration can increase utilization rate of oxygen and reduce energy 

consumption. 
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� The selection of energy-efficient facilities. Compared with ordinary vertical sewage 

pumps, the submersible pump in the pumping house is electromechanical. It is submerged in 

water. It has excellent performance and high efficiency and it can save construction 

investment and energy consumption. The transformer in the factory chooses energy-saving 

low-loss product. The lower uses adjustable guide blade to control gas supply. According to 

the amount of dissolved oxygen in the aerobic pool, the angle of blades is adjustable, and air 

volume adjustment ranges from 45 to 100%. The water pump adopts variable frequency. The 

pump is adjusted based on the quantity of water to so as to save energy consumption. 

� Advanced control system and instrument are adopted. According to the quantity and 

quality of influent, and the concentration of dissolved oxygen in the aeration zone, the 

aeration rotary disk is adjusted so as to reduce energy consumption. 

� Lighting, ventilation and air conditioning is designed to meet different season and 

different climate. It also saves energy consumption. 

� The possibility of reusing effluent of the sewage treatment plant has been fully 

considered, including the water use of southern river, the water for greening, road-washing 

and vehicle-cleaning, to reduce water consumption and efficiently use water resources.  

� The power supply adopts equipment design without compensation to improve power 

rate. 

� In the sewage treatment process, the layout of buildings is in accordance with a the 

terrain, so as to minimize water loss along the process. Advanced treatment technology is 

applied to reduce the processing procedures. 

In summary, the proposed sewage treatment plant adopts advanced technology and 

facilities to improve the level of pollution control. In the present situation, it can basically 

meet the relevant requirements of clean production.  

11.2 Total amount control 

11.2.1 Significance of total amount control  

Total amount control of environmental pollutants is to control the total amount of 

pollutants within the environment capacity so that certain environmental quality objectives 

are achieved. Characteristic and heavy pollutants are the control object. Total amount control 

of environmental pollutants is necessary for implementing sustainable development strategy.  
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11.2.2 Principles of total amount control 

Based on the background of putting forward the pollutant total amount control, and 

expected significance and function of the system, the principles of the implementation of 

amount control mainly are the following points: 

(1) The nature, production lines and equipment of the proposed projects are in line with 

national industrial policy direction, within the scope of being encouraged, promoted or 

permitted by the state, not prohibited, eliminated or controlled.   

(2)The proposed project meets the national environmental protection laws, regulations, 

systems, principles and technical specifications. 

(3) The environmental pollution control of the proposed projects at least adopts the 

current process, technology and other mature management program. 

(4) Emissions of pollutants must meet the limited amount of emissions of national 

standard.   

11.2.3 Index of total amount control 

Pollutants discharge indexes of the proposed sewage plant in the east of Xifeng are as 

follows: COD discharge: 328.5t / a; ammonia nitrogen discharge: 43.8t / a; SO2 discharge: 

8.78/a�NOx discharge: 5.04t/a. 
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12. Environmental protection management plan 

Please refer to the copy of Environmental Protection Management Plan for details. 
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13. Environmental and economic cost-benefit analysis 

13.1 Economic Assessment 

The planned project is an infrastructure construction that has remarkable social and 

economic benefit. In combination with the engineering and technological research, the 

economic rationality of the project will be evaluated according to the index of economic 

internal rate of return (EIRR), economic net present value (ENPY), economic benefit cost 

ratio (EBCR), etc. Based on the engineering feasibility report, the national economic 

evaluation of the sub-projects is as follows: 

(1) The project of boundary crossing transport corridor  

The investment in the proposed project is RMB 586.0923 million. In the perspective of 

transportation efficiency, the internal rate of return is 10.34% based on the national economy 

appraisal, which is more than the social discount rate (8%); the economic net present value is 

RMB 117.1686 million which is greater than 0; the static payback period and the dynamic 

investment payback period are close to the industry benchmarks: benefit cost ratio is 1.25 > 1, 

hence the feasibility of the project.  

    (2) The comprehensive transportation project 

The investment in the proposed project is 77.6365 million yuan. In the perspective of 

transportation efficiency, the internal rate of return is 17.41% based on the national economy 

appraisal, which is more than the social discount rate (8%); the economic net present value is 

242.5871 million yuan, which is greater than 0; the static payback period and the dynamic 

investment payback period are close to the industry benchmarks: benefit cost ratio is 3.43 > 1 

, hence the feasibility of the project.  

(3) The reconstruction of the road and rain & sewage pipelines in the old town 

The proposed project will cost 283.6398 million yuan. In the perspective of 

transportation efficiency, the internal rate of return is 11.17% based on the national economy 

appraisal, which is more than the social discount rate (8%); the economic net present value is 

100.1904 million yuan, which is greater than 0; the static payback period and the dynamic 

investment payback period are close to the industry benchmarks: benefit cost ratio is 1.38 > 1, 

hence the feasibility of the project.  

(4) Wastewater treatment projects 

The investment in the proposed project is 286.5134 million yuan. The internal rate of 

return is 4.29% and the benchmark yield of the provisional urban recycling water treatment is 
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5%. The investment economic net present value is 8.19 million yuan, which is greater than 0; 

which meets minimum profitability requirement. The dynamic payback period is 15.93 years, 

which is in agreement with the basic standard of urban water supply. Hence the project will 

regain its investment on time.  

13.2 An analysis of the social effect 

13.2.1 An effect analysis of the construction time 

(1)The construction effect on local residents’ life  

The implementation of the project involves road excavation and re-paving, pipeline 

installation and the construction of plants, which will inevitably result in short-term impact on 

residents’ life, mainly as follows: 

1) The construction will affect the residents’ travel and daily life. The road project, as it 

has a large amount of materials transported, is bound to further deteriorate the original road 

and seriously affect the daily life of residents along the road. Water supply and drainage 

pipeline engineering also bring about influence on the residents, due to excavation of the 

foundation and the pipe trench, the pipeline installation, landfill operations, as well as the 

road cutting and tying up, which all result in road narrowing, traffic capacity decreasing, 

traffic congestion and other traffic problems. Thus, the social economy in the urban area and 

people’s travel will be affected. In addition, the construction of wastewater treatment plant 

and waterworks plant, due to relatively large quantities in the transportation of materials and 

plant construction, will affect the residents’ life and travel, too. Therefore, the construction 

units should reinforce the main road maintenance to ensure the basic conditions and protect 

the residents’ travel. 

2) During the period of construction, dust generated by excavation and transport 

vehicles, vehicle exhaust, and the noise from the machinery will have impact on the 

surrounding residents, so the construction units should take protective measures to minimize 

the impact.  

3) The pipeline installation is mainly in urban areas. Since the construction may involve 

other underground pipelines, it will inevitably disturb a variety of other pipelines. Any 

destruction of the pipelines will affect the residents’ daily life. Therefore, it is proposed to 

control or shorten the construction period in different sections, and set kinds of temporary 

access and signage. If possible, the construction of underground pipelines should be avoided 

to minimize the impact on the infrastructure. 

(2) An effect analysis of land acquisition and resettlement  
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The removal will inevitably have some effect on local residents’ work and life in a certain 

period of time.  The construction units will offer monetary compensation for resettlement, 

properly resolve the post-removal life problems based on the policy, in order to avoid social 

and environmental problems. The responsibility for the prevention of Water and soil loss 

should be taken by the local government. 

(3) The effect on the urban landscape 

The construction is to impact on the urban landscape. The main one by the road work 

lies in the damage to vegetation due to the excavation of subgrade, resulting in the visual 

contrast caused by the exposed surface. In addition, earth field, slag area, temporary work and 

construction project will appear inconsistent with the surrounding landscape and the 

landscape along the construction filed will change, which affect the original view, however, 

these effects are temporary. With the protection of embankment slope, afforestation and the 

restoration of residue field, removal of temporary works, and clean-up of the construction site, 

the road will be restored which adds a new landscape for the city. The wastewater treatment 

plant and water treatment plant which are away from the urban area has few negative effect.  

13.2.2 An effect analysis during its operation 

�1�The road project effect on the residents’ life 

The proposed project is in Qingyang City, completion of which will change the 

unreasonable road cross-section, poor road capacity, and solve the current congestion 

problems in Xifeng. The project is supposed to improve the transportation environment and 

solve water pollution problems—untreated domestic and most industrial wastewater are 

directly discharged into the Huoxiang ditch in the old city—which affect the downstream 

environment and the water system; and it will also deal with other problems, such as drains in 

disrepair, invulnerable drainage, severe leakage, and low drainage coverage in the new 

district, etc. The Implementation of the project plays a positive role in improving the living 

environment of residents and their life quality playing a very active role. 

(2) The economic effect along the road 

The completion of the project can greatly improve the traffic conditions in Qingyang 

City, and accelerate the exchange of goods with the outside world and the flow rate of labor 

force, materials, technology, and capital. Thus it will play a positive role in improving the 

investment environment, industrial structure and people's living standard and in promoting the 

local and regional economic development. 
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2) The project site, Qingyang City, has a wealth of natural resources and agricultural and 

livestock products. Once the project is completed, it can greatly accelerate the delivery of 

various foreign materials, reduce the running time, increase the income of the residents along 

the route, and improve the people’s living standard. Because of the improvement of traffic, it 

can magnetize the outside capital, technology, human resources and promote local tourism as 

well as the adjustment of industrial structure and the regional economic development. 

Meanwhile, with the growth of GDP, the secondary and tertiary industries will also rapidly 

develop, especially tourism and service industry whose percentage in its gross domestic 

product will also significantly rise. 

3) The construction of the project can offer more posts to the local labor force. Once the 

project is completed, it is more conducive to the operation of shops along the route, which 

effectively increases the income level. In addition, the improvement of transportation 

facilities can enhance the exchange of science, technology, culture, health and sports between 

the urban and rural areas, hence the high living standard and life quality. 

(3) Effect of wastewater treatment plant 

Urban drainage is an important part of its infrastructure and it directly affects the various 

functions of the city. Qingyang Eastern Sewage Treatment Plant, which mainly serves the old 

city, Science and Education city and the northern regions etc, is closely related with people’s 

daily life and plays an important role in economic and social development. According to the 

Drainage plan, the urban sewage will be discharged after it is treated until it meets the 

standards and the sewage treatment rate in the long-term will reach 100%. The project will 

greatly lessen the pollution of the surrounding and the water of Malian River. 

Meanwhile, Qingyang Eastern Wastewater Treatment Plant and the construction of 

matching pipeline projects, further fulfill the development plan of Qingyang City, the Science 

and Education City in the east and the northern industrial district. It will also improve its 

investment environment and city image which is beneficial for foreign investment, economic 

takeoff sustainable economic development in Qingyang.. 

13.2.3 Summary 

The urban infrastructure in Qingyang is currently lagging far behind its economic 

development. Consequently road construction, municipal infrastructure, social facilities are in 

an urgent need of improvement. As the city continues to expand and economic strength 

grows, the population in the urban area will be growing. As a result, the conflict between the 

expanding urban space and social economic development as well as the transportation 

infrastructure facilities will be more striking. " The second Five-Year Plan of Qingyang " 
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requests to speed up the downtown construction, in accordance with the contour—two axes, 

two centers, three zones, five lakes, five areas—of the city, and to accelerate the construction 

of the various functional areas and the formation of "six vertical and ten horizontal "trunk 

road frame. Thus it plans to expand the size and the framework of the city, to optimize the 

layout of urban functions and to improve urban quality. 

The construction of this project is to fulfill the implementation of a number of municipal 

infrastructures, such as the construction of rain water drainage system, other municipal pipe 

networks, the greening of urban roads, setting up crossing facilities for pedestrians, traffic 

control systems etc. It will also help to strengthen the regional outreach, promote the 

development and construction along the road, hence the regional land development and 

construction. 

The road project enhances the formation the road network in Qingyang, which is not 

only conducive for vehicle to be in and out of urban areas , but also solve the problem of 

boundary crossing traffic which reduces the impact on the urban area and provides 

convenience for other road construction. Urban road network is an important part of the urban 

infrastructure, since it is directly related to the national economy and people's benefit. To 

enhance the urban infrastructure services is helpful to expand the city and the surrounding 

land can be reserved for construction in the project. The acceleration of the urban road 

network will promote small and medium-scale urban construction and exercise its economic 

and social benefits. 

The project is a major infrastructure in Xifeng borough, Qingyang city, and it complies 

with the urban development and the western development strategy. The project can be helpful 

to shift Qing yang into a rich, modern and civilized city with economic prosperity, pleasant 

environment. In addition, it will enhance the formation of regional hub city to adapt to its 

status of economic scale and comprehensive strength. 

13.3 Environmental benefit analysis 

Environmental protection, including the protection of water environment, has been 

carried out as a national policy which has been attached importance to by the People’s 

governments at various levels,  because environmental protection and pollution control matter 

to cities’ economic prosperity and social stability. Therefore, the related ministries and 

commissions of the State Council have issued a series of laws and regulations to guarantee the 

implementation of this national foundation policy. 
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Aging and broken drainage pipelines seriously affect the discharge of urban sewage and 

heavy rains, resulting in the sewage flood and water-logging in the city. Along with the 

increase of the drainage outlet and sewage itself, the surrounding environment and even the 

urban living environment will be worsened, furthermore, the residents’ quality of life will be 

influenced. Fortunately, the reconstruction of the city drainage pipelines will better the 

original condition, improve the urban environment and the urban ecological environment to 

ensure the sustainable social and environmental development. Currently, in the old city 

Qingyang, the existing drainage facilities are far off perfection; the coverage rate of drainage 

pipelines is low; the drainage pipelines in some areas are not in a system and in some areas 

sewage is discharged directly into flood ditch. The serious aging problem leads to less fluent 

drainage, so the rainwater and sewage overflow in heavy rains. The all conditions above 

damage the water environment of Malian River, however, the mentioned project will greatly 

improve the city’s pollution condition and the local water environment. 

By lessening the sewage treatment plants in the east part of the city, CODcr2956.5 t/a, 

BOD51397.95 t/a, SS can be reduced to 2803.2 t/a, ammonia nitrogen to 211.7 t/a. And the 

implementation of the project can greatly reduce the emission of pollutants and be helpful for 

protecting the water of Qingyang  
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14. Conclusion and Suggestion 

14.1 Conclusion 

14.1.1 The Survey of the Project 

The planned project with the loan of the World Bank comprises the four following sub-

projects: the reconstruction of old rain and sewage pipe network; the project of boundary 

crossing transport corridor; the comprehensive transportation project; the project of the 

sewage treatment plant and the matching pipe system in the east of Qingyang city. Mainly, 

the project will be carried out in Xifeng borough, Qingyang city as well as in the surrounding 

towns and villages. 

The gross investment of the project construction is RMB 1,233.882 million and the 

overall environmental protection investment is RMB 9.109 million. Respectively, the 

reconstruction of the old city’s rain pipe and waste pipe system costs RMB 283.6398 million 

and the environmental protection costs RMB 1.112 million; the project of boundary crossing 

transport corridor is RMB 586.0923 million and the environmental protection investment is 

RMB 2.212 million; the comprehensive transportation project is RMB 77.6365 million and 

the environmental protection cost is RMB 1.694 million; the project of the sewage treatment 

plant is RMB 286.5134 million and the environmental protection investment is RMB 4.09122 

million.      

14.1.2 The requirements of the environment quality and the accordance 

with environmentally functional areas   

The Environmental Committee entrusted the monitoring of the sound environment, air 

environment, surface water and ground water that are within the scope of the project to 

Qingyang Environmental Monitoring Station 

     (1) The surface water environment quality 

The conclusion drawn from the quality evaluation of the surface water:  

Several water quality indexes of three sections of Malian River have exceeded the water 

quality standard. The most seriously exceedings are COD, total phosphorus and the max value 

is as twice as the standard. Except for the two indexes of the section 1, 2, 3 that are beyond 

the standard, other indexes all meet the evaluation standards. Hence, the water of the target 

region of Malian River has been polluted to a degree and the upper reaches suffer more 
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pollution than the lower reaches, which can not meet the Norm III of The Surface Water 

Environment Quality Standards (GB3838-2002).  

From the monitoring, it is known that the surface water within the project-targeted area has 

been contaminated to a degree, hence the necessity of the sewage treatment plant project. 

With the plant as well as the network of pipes which collect and dispose the urban sewage 

that in a result, reaches the drainage standard, it will be beneficial to easing and solving the 

water environment pollution. 

(2) The groundwater environment quality: 

The statistics show that the groundwater items from all monitoring points are in line with 

Standard Class III of The Groundwater Quality Standards (GB/T14848-93). This indicates 

that the groundwater quality in the target area is comparatively good. 

 (3) Air environmental quality: 

Monitoring statistics show that the daily average concentration range of SO2 is 0.001 ~ 

0.004 mg/m3; NO2 level is in the range of 0.028 ~ 0.031 mg/m3; TSP is 0.052 ~ 0.547 

mg/m3; PM10 is 0.061 ~ 0.295 mg/m3. In times of monitoring, the daily average maximum 

of TSP and PM10 exceeds the standard to a different degree. The max concentration of TSP is 

1.7 times of the standard and PM10 is 1.97 times. The daily max concentration of SO2 and 

NO2 complies with The Environmental Air Quality Standards (GB3095-1996). 

     (4) The acoustic environmental quality: 

Status monitoring has selected 18 sensitive points that are all within 35 meters from the 

road. In consequence, most sensitive points along the road are greatly affected by the traffic 

noise, hence the larger noise monitoring values. 

The monitoring results expose that in addition to Xifeng Houguanzhai Health Center, the 

monitoring noise value of those special sensitive buildings, including three schools, two 

hospitals and a nursing home, fails to meet Standard Class II of Standards for Acoustic 

Environmental Quality (GB3096-2008) due to the traffic noise and the construction. Among 

others, only two sensitive points –– one is at The Fifth Ring Road of Jiannan, the other is at 

the water tower of Zhishudui— meet Standard 4a of Standards for Acoustic Environmental 

Quality (GB3096-2008). This is mainly the consequence of busy night traffic on the main 

road. 

14.1.3 Environmental impact assessment conclusion 

�1�Road and network engineering 
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The negative impacts of road and network engineering on the environment is mainly 

reflected during the construction, which may produce certain effect on the social and 

ecological environment. 

The social impact mainly comes from requisition and demolition of land. which will 

change population structure and demand of the local people, change the original residents’ 

contact, associating, transportation, and affect the economic layout and industrial structure of 

the construction region; Secondly, the noise, air pollution, water pollution, and so on, caused 

from construction process will directly influence the residents within the scope at different 

levels. Road creates "division" problem, which makes the residents greatly inconvenient when 

going out and coming back; During the construction stage a lot of construction materials need 

to be transported by vehicles, which will cause a large increase of the traffic flow on the 

existing roads, and interfere with the normal transportation order of the roads available; 

Loosely packed materials will inevitably be leaked or scattered in the shipping process, so 

that dust on the existing roads will increase, which will cause a drop of air quality of the local 

environment; At the same time, with the increase of traffic flow, the traffic noise pollution 

can aggravate and even affect sleep of the local residents on either side of the street at night. 

The ecological effects of the construction are presented by the effects on ecological 

environment and soil and water loss during the performance of the project through permanent 

land occupation. Execution of works will inevitably produce debit and abandon parties, earth-

gathering field excavation and stacking of abandoned waste will result in destruction of 

vegetation and landscape on both sides of the construction line. At the same time the 

inappropriateness of earth field location may also cause serious soil and water loss, damage to 

crops and siltation of waters. Temporary use of land due to earth field, construction camps, 

construction road and stock ground may take up grassland, farm land, passageway etc, which 

can destroy resources on the farmland and grassland, and cause traffic inconvenience. 

Meanwhile, the excavation of the construction pavement will cause water loss and soil 

erosion. 

Therefore, the project entity should strengthen the construction management, and strictly 

carry out the measures recommended in the report for prevention and control of various 

environmental pollution and destruction; to minimize the negative effect on the environment 

that the implementation of the project brings about; give full play to the good social and 

environmental benefits. 

�2�Sewage treatment plant engineering 
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� Through calculation, the exhaust gas pollutants after corresponding control measures 

in the sewage treatment plant can reach the standard before discharged. The influence of 

odorous gases discharged from the wastewater treatment plant on the surrounding 

environmental sensitive areas is the essential problem concerned in wastewater treatment 

plant construction. In order to prevent odorous gases during the sewage plant operation from 

producing unfavorable effects on the surrounding environmental sensitive areas, the EIA 

(Environmental impact assessment) suggests wastewater treatment plant engineering take 

effective deodorization measures. Through the analogy analysis, we can conclude that the 

deodorization efficiency of sewage treatment plant can reach up to 85%; Since the odorous 

gases from the sewage treatment plant may have greater influence on the nearby residents, in 

terms of protecting the environment to the maximum and reducing the sewage treatment 

plant’s influence on the residents, the EIA Suggests the atmospheric environmental protective 

distance be calculated according to 50% of malodorous gases removal efficiency. Therefore, 

the atmospheric environmental protective distance of the sewage treatment plant in the east of 

Qingyang city was determined to be 100 meters. 

� Recently, the tail water discharged from the sewage treatment plant in the east of the 

city reaches 20,000 m ³ / d, and it flows into the Malian River as its ecological water supply. 

In order to reduce the surface soil erosion and soil and water loss caused by the discharge of 

tail water, the EIA suggested to adopt the tail water tableland engineering, which involve 

stilling basin, the tableland steel pipe and tail water discharge vent, etc., thus reducing the 

washing of side slopes and trench floor. The tail water will then be discharged in the open 

after transported through steel pipes to the main ditch. 

In addition, because there is relative lack of water resources in Xifeng prefecture and the 

water quality in the Malian River doesn’t reach the present standard, the discharged tail water 

from the sewage treatment plant can be used for city landscaping or field irrigation as a short-

term program so as to reduce the influence over the river; In a long run, the EIA suggested the 

sewage treatment plant should consider the long-term development planning of Xifeng city, 

and gradually increase equipment for recycled water treatment, intensify efforts to recycle and 

reuse the discharged water in order to meet the purposes of decreasing water pollution and 

conserving water resources. 

14.1.4 The conclusion of cleaner production 

The sewage treatment plant employs the modified SBR sewage treatment process and 

advanced equipment. In addition, the layout of the factory and workshops is rational and 
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sewage discharge will arrive at the standard. Briefly, the project meets the requirement of 

cleaner production. 

14.1.5 The conclusion drawn by environmental risk analysis 

The environmental risk mainly includes the leakage risk of dangerous goods carried on 

roads, the potential influence on surface water because of liquid chlorine leakage, of sewage 

overflow and of accidental sewage discharge and the effect on the environment due to the 

fetor and aerosol with bacteria if the sewage can not run smoothly. By strengthening 

management, taking preventive measures, perfecting emergency plans, the probability of 

environmental risks can be lowered.  

14.1.6 The public opinion 

In order to fully and precisely reflect the public’s opinion and their suggestion, two 

investigations are carried with participation of the local residents.  

It is shown that the local residents, enterprises and institutions within the target region are 

aware of the project and they all advocate the project. Some residents focus on the land 

expropriation and removal, in hope of dealing well with the land expropriation, compensation 

of the removal and resettlement.  

In addition, some citizens consider that this construction of the project may result in 

negative impacts on the environment, such as dust pollution caused by road construction, 

vegetation destruction by excavating pipelines and building new roads, and the fetor pollution 

from the sewage treatment plant so on and so forth. In order to prevent and lessen the, the 

project units must implement the pollution control measures in the environmental impact 

assessment to minimize the negative effects and realize the maximum social, economic and 

environmental benefits. 

14.1.7 The conclusion of the environmental economic cost-benefit analysis 

With the indexes of the economic internal rate of return (EIRR), economic net present 

value (ENPV), economic benefit cost ratio (EBCR) to justify the project’s economic 

rationality, it shows that the economic benefit is remarkable after the construction. 

This infrastructure project includes roads, pipe networks, sewage treatment plant and it 

can better the infrastructure, the regional environment and the people's living standard of 

Qingyang city, hence remarkable social environment benefits. Meanwhile, with the 

implementation of the environmental protection measures and investment mentioned in the 

environmental impact assessment, environmental problems can be effectively controlled. 
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In conclusion, the proposed infrastructure construction project with the loan of the World 

Bank is a public welfare with beneficial social effects and remarkable environmental benefits. 

The environmental protection measures in the implementation report justify the feasibility of 

the project in the terms of environmental protection, in the case of strengthening management 

and eliminating accidents. 

14.2 Suggestion 

(1) During the project construction period, the management should be strengthened and 

The Environmental Protection Management Plan should be strictly implemented. 

(2) The pollution treatment facilities should be maintained, examined and repaired 

regularly to ensure its operation, especially the water treatment facilities, during the 

construction and operation period. All kinds of pollutants must be discharged in compliance 

with the standard. It is strictly prohibited to discharge untreated wastewater as well as 

wastewater that is not up to the standard. What’s more, regular monitoring is also a must.  

 (3) In order to prevent fetor pollution, the source should be covered or be housed. In 

closed case, fetor should be collected and be processed in the biological deodorization pool, 

meanwhile, monitoring should be strengthened. It is recommended that the design unit should 

investigate some home and abroad sewage treatment plants intensely and offer accessible 

stench processing method. In brief, closeness and deodorization are priorities of this project. 

The maintenance and management of the biological deodorization device should be stressed 

to guarantee its steady operation.  

(4) The project unit should well handle the land expropriation, compensation of the 

removal and resettlement to avoid postponing the implementation of the project. 

 

 

 

 

 

 


